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Abstract: Since the Mesozoic, the Sanjiang region in SE Tibet has transitioned from an oceanic subduction
accretion to intra-continental collision orogeny, which has formed numerous porphyry Cu deposits, such as the
Late Triassic Zhongdian arc and the Cenozoic Yulong-Machangqing porphyry Cu belts. Although these
ore-bearing porphyries have some adakitic affinities (high Sr/Y ratios), there still are some differences between
them in other geochemical compositions. Compared with ore-bearing porphyries developed in the Yulong-
Machangqing belt, those in the Zhongdian arc have high TiO,, MgO, Mg#, Ca0O/Na,O, and low Al,05/TiO, and
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La/Yb values. These differences, when combined with tectonic evolution during the Meso-Cenozoic in the study

region, indicate that the ore-bearing parent magmas of the Zhongdian arc were probably produced by the

interaction between melts derived from subducted oceanic slab and overlying mantle wedges. Furthermore, these

ore-bearing melts did not experience extensive melting-assimilation-storage-homogenization processes during

ascent. The Yulong-Machangqing ore-bearing porphyries probably resulted from the mixing of melts originating

from a thickened lower crust and the enriched mantle (potassic melts), which subsequently experienced some

differentiation in the deep crust (> 30 km).
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Fig.1 Distribution of typical porphyry deposits in Tibet (a, after references [19-20]); structural features and porphyry distribution in the
Xujiping-Pulang porphyry copper area, Zhongdian arc, Sanjiang region (b, after reference [21]); structural features and porphyry
distribution in the Yulong porphyry copper belt (c, after reference [11])
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Fig.2 Age distribution of ore-bearing porphyry in Zhongdian arc,
Sanjiang region (after [21-24,26,28,33-37])
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Fig.3 Si0,-Z1/TiO; (a) and TAS (b) diagrams for Late Triassic and Paleogene ore-bearing porphyry of Zhongdian arc and Yulong-Machangqing
deposit belt, respectively, in the Sanjiang region (after reference [63])
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Data source of Late Triassic ore-bearing porphyry in Zhongdian arc from references [21,24,26-28,33,34,37,59,60,64—66]; mafic enclaves in porphyry
of Yulong-Machangqing from references [38-43,62,67]
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Tabel 2 Comparison of geochemical compositions for the typical adakite and the Mesozoic-Cenozoic ore-bearing of porphyry in the Sanjiang region

i H Hikvia® IR B Eo-5) EET RS
Si0, (%) =56 56.6~73.0 (n = 128%; ¥ 63.3) 63.5~74.3 (n = 67; ¥ 68.2)
ALLO3 (%) =15 11.8~17.3 (n = 128; ¥ 15.0) 13.4~18.3 (n = 67; 1 15.8)
MgO (%) <3 0.31~4.60 (n =128; T4 2.81) 0.60~2.51 (n = 67; ¥4 1.33)
Na,O (%) 3.0~7.4 1.24~5.98 (n = 128; £ 3.40) 2.09~4.84 (n = 67; F14 3.60)
Sr (ug/g) =400 206~1980 (n = 126; F3 881) 276~1220 (n = 36; F-14 743)

Geochimica || Vol. 48 | No. 4 | pp. 342-355 | July, 2019



F 48

WeREESE: I XL -AHEE PR D S0 BEE R FAFEXT L, MT MRERERET 347

(#%k2)
5 H Yaik fipi ) I E A F J-Th ) A B
Y (ug/g) <18 8.29~21.6 (n = 127; ¥ 16.1) 2.10~20.8 (n = 36; F15 12.9)
Yb (ng/g) <1.9 0.83~2.86 (n=127; ¥ 1.49) 0.53~1.52 (n = 36; F14 1.18)
Sr/Y =20 14.6~103 (n = 122; V3 54.8) 19.5~81.2 (n = 35; “F44 58.0)
La/Yb =8 6.16~55.6 (n = 127; F1J 26.5) 28.0~73.7 (n = 36; ¥4 51.3)
87Sr/8Sr <0.7040 0.7044~0.7080 (n = 29; 34 0.7063) 0.7060~0.7070 (n = 14; V-1 0.7066)
FE: (1) B IET SCHk[69]; (2) Bk IR IR & 3
1000 1000
O EJe- )R SR
SRR X B
- =
;;‘, 100 =
7 &
N o
l | I IS N I S S I N N E— — 1IIIIIIIIIIIIIIIIIIIIIIIIIII
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Rb Th Nb K Ce Sr Nd Hf Eu Gd Dy Ho Tm Lu
Ba U Ta La Pr P Zr Sm Ti Tb Y Er Yb
K5 BORLRIAARIEIL REE 2341 A () F1 sk 0 v R A ik 70 22 16k 0 ] (b)
Fig.5 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element spider diagram (b)
bR LB 51 1 SCRR[70], Kbk BT 14 3
Normalizing values are from reference [70]. Data sources as in Fig.3
200 80
o O EJe-5 ) &m0 B O I'l_l_']
O I X &0 BEA i
O
]
150 60 oOo
td
o -
o a1
> 2
= 100 < 40
50 20
“E A s s
0 0 1 1
0.0 1.0 2.0 3.0 4.0
Y (ug/g) Yb (ng/g)
K6 =TTHb DX = F i & - BEA AR Tt £ de- ) 5 507 BEE St/Y-Y (a, #E3CHR[71) M1 La/Yb-Yb

(b, 3 SCHR[72])F CBal A IR A 12 3)
Fig.6  Sr/Y vs. Y (a, after reference [71]) and La/Yb vs. Yb (b, after reference [72]) diagrams for Late Triassic and Paleogene ore-bearing porphyry
in Zhongdian are and Yulong-Machangqing, respectively (data sources as in Fig.3)

2.2 Sr-Nd-Hf-O Efii Z4F14F

TE ena(t)-(*7St/%Sr); [ ZE AR C R (K 7)h, =3T
X0 BEA A BB ena(OE(-5.4~0.7) F1#& =
B (¥7Sr/*Sr); {E(0.7044~0.7080), s HA) FIEIX IFIE
BLHEIE T W S 1 s, I BB R X AT
FH—EWNSTIRY BAETE . BRER a0 H ST BERAh, &
T -5y ) R TR A S RS S T X AR
HE A KA A E AR Sr-Nd R4 2R AR E

I 30 (R BIE 9 38 BH rf ) SR X5 0 BRE 2 A AH
X} A v L2 — 19 4R TR A2 28 41 i (5.83%0~6.89%0), iX
S gy AR 67 3R EL AT 0 S MR A REAE R B, BT
VLT 25— i i 0 Y DX e 3T 2 ) o R X
Sh A XL T RS 1A BT B AR EIE B end(2)
{H (=3.9~7.084°77) | $e 7R HA IR X A5 & — 2 5%
PRI o 1B -5 )55 B 5 0 BRI B A
HAFNIN G2 G end(t)(H(—4.2~10.6), R
L R DX A,y e 8 ) TR TR A ) 7 L4048

Geochimica I Vol. 48 I No. 4 I pp- 342-355 I July, 2019



348 @ W et é 2019 &
10 - 80
O -0 % s A B o
MORB
o O IR X 55" BE - o g’ o
5 2 o O ggob_ g 60
KDY B o 0
#150~55 |
o s " D@@gﬁ? S D
- \Ig . '\E Q & @ 1 40 E
< 0 > = I
$ 0. £ ; HGEHES
C & 0T ‘ e | 20
5 730 ¢ o ﬁ%ﬁ;kmlwm
N O 1 1 1 >(I"' —
=YL X AT 0 20 40 60 80 100
Rk La(ng/g)
-10 1 1 o . o )
0.703 0.705 0.707 0.709 Bl 8 = VLHLIX W = St ) S A B A LG BT i -
("St/Sr), LT E & BEA La/Yb-La KE(HESCHK[82], Bk IR A 3)

7 ena(0)-(7Sr/*Sr); P (8 SCHk[73])

Fig.7 ena(?) vs. *7sr/*sr),; diagram (after reference [73])
T H DB B B AL 81 CR53,73-75), SRR
G K]

Paleogene K-rich volcanic rocks of Sangjiang from references
[53,73-75], and other data as in Fig.3

3 1w

3.1 EYREYREXITE

A ISR AL, =T M X g = B e rp )
BT XA E -1 ) B B S B A —
SE [R5 T8 S5 A (0 M BR Ak 2E AR RRAE, T H AT G
PRI T R ) S B A IR e AR R 5 R
SRR AR EOME A R e A Y e
TR ZRIFCA LS 77 PRUTE T Hre i
315 Tk CSORIRT e 3t A 52 A A 11 A B e 1)
iy adc
3.1 FEINRT K47 50 ET RE

H A ERIE T T WA % ARl . — St ),
T A SRR XS B B B T I = S (218~
215 Ma)!'>232 Sf H, [a) #i R ) IRF e e & AR R 4y
KR RE B3R K v A L, Al IR XA A B
HEW B ena(t)F1E 0 (C7St/0Sr) H, RIS
XA & 0 BEA IF AR R AR R VR ST N v A FH G 7 ) (3%
2). SLEGHFFE AR BRPY, IS T A R R X
A & AR A R R ke R — e Mg™E/N T 40,
11T AR X5 0 BEA AT A A A= ) MgO %
A Mg H(ZHR T 40) (B 4), R EATATHEIFAE
J2 I 2 SN JEE 19 T b 56 6 42K I ) I 5 0 4l ) 7
Y. [lE, XS E T BEA L= B B0 Sr. Bu R
FRAEAI La/Yb 55 La(& 8)AYIEA G K R 5, RMAEA]
W IF AR e e R 2R A I A A R R . BARYR

Fig.8 La/Yb vs. La diagram for Late Triassic and Paleogene ore-bearing
porphyry in Zhongdian are and Yulong-Machangqing, respectively
(after reference [82]; data sources as in Fig.3)

PL T M5 S A 3 A RT L™ A i Mg ik i i
F UL B 58 B H 50 H A0 b st 3] 32 B R
B =B B XA S VPR AR =S
T DL B B Y T M = S, P SR
X B BB K AT AR AR SR NS R M SE R O & A
AT L PR

H ) SR X5 0 B LA IR ena() FITER
F TS0y (E(E 7), IR & BEAFE A
i KO Fri (Kl 3)LAKARN Sr/Y HfECINT 40)
(E 6a), 8R4 FEIRY RSB, X 5
Xof o ) SR A DX B4 A A D A7 4 ) 47 2R AR 5 45 R A —
U0 R, sk s A AR AN 2R Y M 5 A R
EATIR T2 — 0 b 0 R Xk 2 e A A A TR
X, WAEFEES A A K R T 27 T 5 B A [ Ak TR e
PEFU, H A ) AL A X P9t AR 20 % BRAT b5 B [
(R4 35 A o b 3 v A O T B A b R Ak A R
Sr-Nd-O-Hf Z5[RIf R ML, 45 A58 X i = Z it
(ARG 3 T Ak, 6 7 A SIS T BREA B 2 SR AR T R
SR TR ofr (8 K AR B4 R R 5 7 R w0 I 14
I T 5 380 42 110 i A2 E AR R R 285 58
312 ER-B)ERY WAET s s A R E

e -Ih T R B A Y T R B
IS MR AR AN G VD VT R L GE A R PEER (1),
57 F I8 3 My B A 50 4 VYT - A2 1 48 A AU R )
(R BE2A W - SV LB 5 4 DG BT 1 — S - AR 2
H B30 4R o - o 2 1 ST b, e TR AT B
SRR TS B AR SR PR . TR SE X R
2 B[R 30 A R (R BE AR A AR, TR R -5
J 7 B T BT R 0 R L R e K A
AT SRR BB T AR HA K ena(?)

Geochimica || Vol. 48 | No. 4 | pp. 342-355 | July, 2019



F 48

WeREESE: ZIIH XL -AHEE LI R D S0 BEE R AT L. MT MRRERERAET 349

A 9 7 Se/* oSy B (& 7). AR A IE Bl # v /Y HE R4
FHR. B K0 (K 3)F1 Si0, & 5 (63.5%~74.3%;
1 68.2%; % 2). ImAK TR AE A B & T
FEVRIEAR G Mg B (46 KB4 55 BES Mg K T 40)
(B 4) LA K 0I5 5 DX B 1 R B 8 K IE 5 ) b 2
JERE(=40 km) (& 8), KEIEARATRER S MET
WA I — 2R RS 508, 5,
H R TR R AT, T -0 ) 5 A Y 3 A 30
(43~34 Ma)*“" N5 #EAS = VT IXARBUMBE 2 R E 1Y
R 5 - 5 K L TR R AR (41~31 M) 7!
— B AR, [ B P S F 5 DX i g
B - T LA B A S R DR KRR R Ay
TR, DABBEGEIX &8 B B 3 R0 A w2
Ak —% i Ba/Rb Hl Rb/Sr HAE(E 9), Wi E Jp-
) A S B AR AT AR VR T A M
A R S IR R M FE AR AR F A PR
32 fs-mESLSRFETHERT YR

B X Xt

PEAER, AMTTZHTHAREEAT R Sr/Y HEAY IR
KB A SHEERD Cu(-Au-Mo)i™ KA & + 43 % Y)
R 2 2R 80590 SR i DA T ARS8 3 R AT, S BB A
50 A A 35 A R A 4 U X R IR HLAL; 3 4k, B
R PRAAT DU BT R s oA 58, 1 H ] LU
BT i - il AR B 0 2 PO SRR A IR R T ()

1.0

EEBEA R Cu(-Au-Mo)t™ PR 2 8] i & R AR 1S B 241k .

Richards et al WA R &8 BEA 0 BE 753 R0
M Fr g AR S AR BRI b 1717 & A 5 530 fail O 42 i
MASH(EMERIVER . FALPER . 246 . 33 —Ffh)ad 72
(=, BRIFE R TP iR Ia i, X2
I YT P B e v R BT A AN LA v ) R
[l i ELAT B S AR BB B #1 N £7 o Loucks™ il i X
SR Cull BE A HERIL A A NG TR ST IR AN, &
I AR A A T R B T AR AL = SrY L
H(=40), [FREA R ALOS/TIO, HH(=40).
46, Stern et al PPN R IR T b R PR A A Al A S
- 7 b B BRI AR EE T LU 5 CaO/Na,O L
EHEM . B AR PRI X e -5 5 e
S B AT B SY WAE, ERTE A E LS
F W BAKAY ALOS/TIO, AL H A CaO/Na,O HE (]
10 FIE 11), FEREIE &0 BREA RS AR v gD
RETTEGIN N Z 1 MASH 3378, 1 H w9 i
Sk VR AR AT A8 50 ) H 750 B R AR R A R Oy
Fs A OEP, B I S S il AR T RE SR A N AR 1
A bR s A 5 4 A b LA B VR R S5 SR . )
) S5 PR R AR IR R Y S BE S AR L, EOR-T
JTES RS BAREA S Y La/Yb  ALO,/TiO, HAH,
(Bl i B K A CaO/Na,O HUH, 254 H: Sr fil
Eu JREA W B A7 55, f5R X8 & 53R m ]
it BT A AT A MAINEH T 0 E e

ZILHBIX

O EJe-5) S & B
O Pl X &6 B4

1
O
0.8 I
O
0.6
5
)
a4
0.4
0O
0.0 ' Q
0 10 20

é@@%oﬁmf)oo
30 40 50

60
Ba/Rb

&9  ZILHLIX M =St P IR & 0 B G A i £ - D) S 5B A Rb/Sr-Ba/Rb K]
(U SCHR[ 7215 BodiE A I A& ][] P 3)

Fig.9 Rb/Sr vs. Ba/Rb diagram for Late Triassic and Paleogene ore-bearing porphyry in Zhongdian are and Yulong-Machangqing, respectively
(after reference [72]; data sources as in Fig.3)

Geochimica I Vol. 48 I No. 4 I pp- 342-355 I July, 2019



350 Wk e %

2019 £

g0 L|® F -5 A
BB SlE] o o
O HAIURE X & T B A
5] [f
i & Bo ©
60 -
<) O ] “
g 8 w
= 5|
C 40 t g 0m m
< A oo
Do&ﬁ@ 8
o o
L o
20 B, o
O 1 1 1
55 60 65 70 75
Si0, (%)

K10 =V Hh X =St e ) ol & 0 B A s 5 T -
AT BEA AlLOs/TiO,-Si0, F B e 5 A & 7] [ 4] 3)
Fig.10  Al,05/TiO;, vs. SiO; diagram for Late Triassic and Paleogene

ore-bearing porphyry in Zhongdian are and Yulong-Machangqing,
respectively (data sources as in Fig.3)

2.0
o
1.6 ©
o0 ©
OOO
S 12 2 o2
< 8o O
z om oo ODQ)
@) 0000 O
S 08 I o 5 nod,%@on':\:l
TR
0.4 o R o g =
. ] £7Z-E5Fﬁﬁkﬁﬁf |:||:|
Y R E b §ifee 8,
O Hfasliss” X & W REA -
0.0 1 1 1
55 60 65 70 75
Si0, (%)

PTG = v ) IG5 B Bk A o 1 -
5B CaO/Na,O-SiO, Il CEE e I A& il [R) 1&] 3)
Fig.11 CaO/NayO vs. SiO; diagram for Late Triassic and Paleogene

ore-bearing porphyry in Zhongdian are and Yulong-Machangqing,
respectively (data sources as in Fig.3)

5/ a R IR AR EAE AR, JFH iR &
FEARTE ISR BB (=30 km)Z T T — & 894> AR
T H = 89 Rb/Sr A AY Ba/Rb L AEAR AT AE A [ 401 1
5T 5 42 M i) 8 BT 1 5 R B AR BTk (1 9)
b A S5 0 BEA SRR T e R IR TE S MINA
B AR T AE A ok A rp R AR R A A L, X LA
1o St/Y R AR A 1 i 0 A K A I I T P ) R
T BEA YRR A, TR K T AR TE B R
FrATE A R P I 25 Z B MASH i #2; i
Fe-T SRS AR A BRI T E S A
WA A N IR N Mgl vk 5 0 B 0R 1 & 46
by 1) S BT 9 AR ELAE O AE b5 R ) T —
Iy SIS R

4 #t B

(1) = VLHL X 535008 BT I = 28 thE R i 3t Bsf
1A H ) IO DXORT R - B T AR Y B
BRI EAT 5 Sr/Y MU A SRR v T 1 2 AR,
{EG 5 FE U ER T 22 A iR S A7 — B 25 5%,
Hi# BA W BAKE ALO4/TIO,. La/Yb, @Eiff CaO/
Na,O H{H .

(2) S5 A WE5T X B — S T IR Tt s 10 1 4 1
FRAE, FRATRIIA N e = Bt v fa) 935 B B0 0 1k
AR AT BESEAN ol (4 £ N A A B R PR Rk S L s
L ML AN BAE 45 R, B S o Rl iR AE Bl 1 L
Frid BRI 202 MASH i 8 I 7E LR B
T A TE B0 e - E T R B S A R )
R T RE VR T 5 & A i 1A A N A AR S T e
FE VA 5 5 A2 B 1 B S R AH B AR FH O£ Bl e
R T — o BAL I &5 5

% % Y #k(References):

[1] Richards J P, Boyce A J, Pringle M S. Geologic evolution of
the Escondida area, northern Chile: A model for spatial and
temporal localization of porphyry Cu mineralization [J]. Econ
Geol, 2001, 96(2): 271-306.

[2] Sillitoe R H. A plate tectonic model for the origin of porphyry
copper deposits [J]. Econ Geol, 1972, 67(2): 184-197.

[3] Mitchell A H G, Garson M S. Relationship of porphyry copper
and circum-pacific tin deposits to paleo-Benioff zones [J]. Inst
Min Metal, 1972, 81: B10-B25.

[4] Kelser S E, Jones L M, Walker R L. Intrusive rocks associated
with porphyry copper mineralization in island arc areas [J].
Econ Geol, 1975, 70(3): 515-526.

[5] Jorhan T E, Isacks B L, Allmendinger R W, Brewer J A,
Ramos V A, Ando C J. Andean tectonics related to geometry
of subducted Nazca plate [J]. Geol Soc Am Bull, 1983, 94(3):
341-361.

[6] Solomon M. Subduction, arc reversal, and the origin of
porphyry copper-gold deposits in island arcs [J]. Geology,
1990, 18(7): 630-633.

[7] Bektas O. Porphyry copper systems as markers of the
Mesozoic-Cenozoic active margin of Eurasia: Comment [J].
Tectonophysics, 1990, 172(1/2): 191-194.

[8] WZsEE, ZE6M, skord:, Foed:. PURUBESH 0 X &

A B IR B [T]. HBEFRTZE, 2004, 11(1): 145-152.
Rui Zong-yao, Li Guang-ming, Zhang Li-sheng, Wang
Long-sheng. The response of porphyry copper deposits to
important geological events in Tibet [J]. Earth Sci Front, 2004,
11(1): 145-152 (in Chinese with English abstract).

[9] fEilk, mhwel], w1, Wk, RURHSEA W0 Ry WA
R VU ECEE AR E e A Al 9], v B ML B, 2001,

Geochimica || Vol. 48 | No. 4 | pp. 342-355 | July, 2019



F 48

WIRESE: ST XA EE-AHEE LR P 27 B BRI FEHEXT LL: W YRR X ER89ER

351

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

28(10): 27-29, 40.

Hou Zeng-qian, Qu Xiao-ming, Huang Wei, Gao Yong-feng.
The Gangdese porphyry copper belt: The second significant
porphyry copper belt in Tibetan plateau [J]. Chinese Geol,
2001, 28(10): 27-29, 40 (in Chinese with English abstract).
mE ], B, BT XUR AT BEA 0T ()l s P A
T4k CERT W@ [I]. BRI, 2001, 20(4): 355-366
Qu Xiao-ming, Hou Zeng-qian, Huang Wei. Is Gangdese
porphyry copper belt the second “Yulong” Copper belt? [J].
Mineral Deposits, 2001, 20(4): 355-366 (in Chinese with
English abstract).

Hou Z Q, Ma H W, Zaw K, Zhang Y Q, Wang M J, Wang Z,
Pan G T, Tang R L. The Himalayan Yulong porphyry copper
belt: Product of large-scale strike-slip faulting in eastern Tibet [J].
Econ Geol, 2003, 98(1): 125-145.

Hou Z Q, Yang Z M, Qu X M, Meng X J, Li Z Q, Beaudoin G,
Rui Z Y, Gao Y F, Zaw K. The Miocene Gangdese porphyry
copper belt generated during post-collisional extension in the
Tibetan orogeny [J]. Ore Geol Rev, 2009, 36(1/3): 25-51.

Hou Z Q, Zhang H R, Pan X F, Yang Z M. Porphyry Cu
(-Mo-Au) deposits related to melting of thickened mafic lower
crust:
domain [J]. Ore Geol Rev, 2011, 39(1): 21-45.

PR, BT, e, mise, BRI, EiEE, /e
A, AR, =TT X SR IR W AR RG]
H A4z, 2004, 78(1): 109-120

Hou Zeng-qian, Yang Yue-qing, Qu Xiao-ming, Huang Dian-hao,

Examples from the eastern Tethyan metallogenic

Li Qing-tian, Wang Hai-ping, Yu lJin-jie, Tang Shao-hua.
Tectonic evolution and mineralization systems of the Yidun
Arc Orogen in Sanjiang Region, China [J]. Acta Geol Sinica,
2004, 78(1): 109—-120 (in Chinese with English abstract).
HouZ Q,Zaw K, Pan G T, Mo X X, Xu Q,Hu Y Z, Li X Z.
Sanjiang Tethyan metallogenesis in S.W. China: Tectonic
setting, metallogenic epochs and deposit types [J]. Ore Geol
Rev, 2007, 31(1/4): 48-87.

Yin T M. Geologic
Himalayan-Tibetan orogen [J]. Annu Rev Earth Planet Sci,
2000, 28: 211-280.

Tapponnier P, Xu Z Q, Roger F, Meyer B, Arnaud N,
Wittlinger G, Yang J S. Oblique stepwise rise and growth of
the Tibet plateau [J]. Science, 2001, 294(5547): 1671-1677.
TR, BPORTE, KA. TR AR TR A AU B
WPF R [T]. Bl i, 2000, 45(2): 128-135

Ji Jianqing, Zhong Dalai, Zhang Liansheng. The west boundary

A, Harrison evolution of the

of extrusion blocks in the southeastern Tibet Plateau [J].
Chinese Sci Bull, 2000, 45(10): 876881 (in Chinese).

Hou Z Q, Cook N J. Metallogenesis of the Tibetan collisional
orogen: A review and introduction to the special issue [J]. Ore
Geol Rev, 2009, 36(1): 2-24.

FfRA, g, AR, KV, 1L ESEREMAL
TR K E B A1 U-Pb E 5 1B L)), & A )2t
&, 2011, 30(1): 25-33.

Wang Bao-di, Wang Li-quan, Wang Dong-bing, Zhang
Wan-ping. Zircon U-Pb dating of volcanic rocks from

Renzhixueshan Formation in Shangdie rift basin of Sanjiang

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

area and its geological implications [J]. Acta Petrol Mineral,
2011, 30(1): 25-33 (in Chinese with English abstract).
PRV, ) B SR B A R PR B AR . Bk Ak = B
FE[D]. SN A ERE BTN M ER AL E BT ST, 2011,

Ren Jiang-bo. The chronology, geochemistry and mineraliziong
significance of porphyry copper deposits in Zhongdian island
Arc [D]. Guangzhou: Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, 2011 (in Chinese with English
abstract).

BN, RE S, Wes s, TR IRE AR, EiE, 2B
ik, AL P RS R BEE W), UK, 2003,
22(4): 393-400.

Zeng Pu-sheng, Mo Xuan-xue, Yu Xue-hui, Hou Zeng-qian,
Xu Qi-dong, Wang Hai-ping, Li Hong, Yang Chao-zhi.
Porphyries and porphyry copper deposits in Zhongdian area,
northwestern Yunnan [J]. Mineral Deposits, 2003, 22(4):
393-400 (in Chinese with English abstract).

W, BT, SEEY, WFE, A, BN,
B, o R A A A 2R N B SRR R (1], bk
1%, 2004, 25(5): 535-540.

Zeng Pu-sheng, Wang Hai-ping, Mo Xuan-xue, Yu Xue-hui,
Li Wen-chang, Li Ti-gang, Li Hong, Yang Chao-zhi. Tectonic
setting and prospects of porphyry copper deposits in Zhongdian
island arc belt [J]. Acta Geosci Sinica, 2004, 25(5): 535-540
(in Chinese with English abstract).

W, ZESCE, EWP, 2R rE RN S ORI B
FHTIR: A RAFRERRET]. A A2, 2006, 22(4):
989-1000.

Zeng Pu-sheng, Li Wen-chang, Wang Hai-ping, Li Hong. The
Indosinian Pulang superlarge porphyry copper deposit in
Yunnan, China: Petrology and chronology [J]. Acta Petrol
Sinica, 2006, 22(4): 9891000 (in Chinese with English abstract).
Wi, g, BtaE, e, b DRGSR AR A
AR RG] HER2EHR, 2002, 23(1): 17-24.

Yang Yue-qing, Hou Zeng-qian, Huang Dian-hao, Qu Xiao-ming.
Collision orogenic process and magmatic metallogenic system
in Zhongdian arc [J]. Acta Geosci Sinica, 2002, 23(1): 17-24
(in Chinese with English abstract).

Wang B Q, Zhou M F, Li J W, Yan D P. Late Triassic
porphyritic intrusions and associated volcanic rocks from the
Shangri-La region, Yidun terrane, eastern Tibetan Plateau:
Adakitic magmatism and porphyry copper mineralization [J].
Lithos, 2011, 127(1/2): 24-38.

Li W C, Zeng P S, Hou Z Q, White N C. The Pulang porphyry
copper deposit and associated felsic intrusions in Yunnan
Province, southwestern China [J]. Econ Geol, 2011, 106(1):
79-92.

Chen J L, Xu J F, Ren J B, Huang X X, Wang B D.
Geochronology and geochemical characteristics of Late
Triassic porphyritic rocks from the Zhongdian arc, eastern
Tibet, and their tectonic and metallogenic implications [J].
Gondw Res, 2014, 26(2): 492—-504.

Chen J L, Xu J F, Ren J B, Huang X X. Late Triassic
E-MORB-like basalts associated with porphyry Cu-deposits in

the southern Yidun continental arc, eastern Tibet: Evidence of

Geochimica I Vol. 48 I No. 4 I pp- 342-355 I July, 2019



352

Wik 3

2019 £

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

slab-tear during subduction [J]. Ore Geol Rev, 2017, 90:
1054-1062.

Deng J, Wang Q F, Li G J, Li C S, Wang C M. Tethys tectonic
evolution and its bearing on the distribution of important
mineral deposits in the Sanjiang region, SW China [J]. Gondw
Res, 2014, 26(2): 419-437.

Hou Z Q, Zhang H R. Geodynamics and metallogeny of the
eastern Tethyan metallogenic domain [J]. Ore Geol Rev, 2015,
70: 346-384.

Zu B, Xue CJ, Zhao Y, QuW J, Li C, Symons D T A, DuAD.
Late Cretaceous metallogeny in the Zhongdian area:
Constraints from Re-Os dating of molybdenite and pyrrhotite
from the Hongshan Cu deposit, Yunnan, China [J]. Ore Geol
Rev, 2015, 64: 1-12.

ESPI, BMAR, VU, AR, VL B 6
W PR Bk AL 5 A FLER IR (D], 07 R HLBE, 2007, 26(3):
277-288.

Wang Shou-xu, Zhang Xing-chun, Leng Cheng-biao, Qin
Chao-jian. A tentative study of ore geochemistry and
ore-forming mechanism of Pulang porphyry copper deposit in
Zhongdian, northwestern Yunnan [J]. Mineral Deposits, 2007,
26(3): 277-288 (in Chinese with English abstract).

Cao K, Xu J F, Chen J L, Huang X X, Ren J B, Zhao X D, Liu
Z X. Double-layer structure of the crust beneath the
Zhongdian arc, SW China: U-Pb geochronology and Hf
isotope evidence [J]. J Asian Earth Sci, 2016, 115: 455-467.
MIERE, B, RES. ZHE b X XY B [ R A A 3
N B4k 41 SHRIMP U-Pb 2 4F B X [T]. HFdE i,
2006, 25(1): 133-137.

Lin Qing-cha, Xia Bin, Zhang Yu-quan. Zircon SHRIMP U-Pb
dating of the
porphyrite in Zhongdian, Yunnan, China, and its geological
implications [J]. Geol Bull China, 2006, 25(1): 133-137 (in
Chinese with English abstract).

W, g, WER, k4, BERIE, FhdE, FLUER
T IR XY BB & 0 B 5 41 SHRIMP U-Pb 4F4R
2 K HE R R AR T]. HbB24i, 2009, 83(10): 1430-1435.
Cao Dian-hua, Wang An-jian, Huang Yu-feng, Zhang Wei,
Hou Ke-jun, Li Rui-ping, Li Yi-ke. SHRIMP geochronology

and Hf isotope composition of zircons from Xuejiping

syn-collisional Xuejiping quartz diorite

porphyry copper deposit, Yunnan Province [J]. Acta Geol
Sinica, 2009, 83(10): 1430-1435 (in Chinese with English
abstract).

U, TR, ESPIL, e, Ak, EAh A HPY
b AR &0 BES 94 A1 SHRIMP U-Pb AR #% K Hi it 3%
M), Kb 5 REE, 2008, 32(1): 124-130.

Leng Cheng-biao, Zhang Xing-chun, Wang Shou-xu, Qin
Chao-jian, Gou Ti-zhong, Wang Wai-quan. SHRIMP zircon
U-Pb dating of the Songnuo ore-hosted porphyry, Zhongdian,
northwest Yunnan, China, and its geological implication [J].
Geotecton Metallogen, 2008, 32(1): 124-130 (in Chinese with
English abstract).

IR, WL, R, BRAET, Rk, FINRR. RUR

TR 0B SORCE R[], HhERTE2E, 1998, 27(3):

[39]

[40]

[41]

[42]

[43]

[44]

[45]

236-243.
Zhang Yu-quan, Xie Ying-wen, Liang Hua-ying, Qiu Hua-ning,
Li Xian-hua, Chung Sun-lin. Petrogenesis series and the
ore-bearing porphyries of the Yulong copper ore belt in
eastern Tibet [J]. Geochimica, 1998, 27(3): 236-243 (in
Chinese with English abstract).

LM, FUW, MR, R ERIEEWY S SR
T BE A R AN AL R MR A 2 XS LB SR )], A A AR,
2006, 22(10): 2561-2566.

Jiang Yao-hui, Jiang Shao-yong, Dai

Bao-zhang, Ling

Hong-fei. Comparison on elemental and isotopic
geochemistry of ore-bearing and barren porphyries from the
Yulong porphyry Cu deposit, east Tibet [J]. Acta Petrol Sinina,
2006, 22(10): 2561-2566 (in Chinese with English abstract).
LWENE, AW, WK, MER. BE-RiAER S L ERE T
B A A U DAOR B e B R A I, A
24, 2006, 22(2): 697-706.

Jiang Yao-hui, Jiang Shao-yong, Ling Hong-fei, Dai Bao-zhang.
Petrogenesis of Cu-bearing porphyry associated with
continent-continent collisional setting: Evidence from the
Yulong porphyry Cu ore-belt, east Tibet [J]. Acta Petrol Sinica,
2006, 22(2): 697-706 (in Chinese with English abstract).
W&, Bk, e, EEt, TS, Hibit, RE
R, B, XIE. HiE9H THBBEE AT IR A0
N B RIS R [J]. 5 415440, 2008, 24(3): 489-502.
Yang Zhi-ming, Hou Zeng-qian, Yang Zhu-sen, Wang
Shu-xian, Wang Gui-ren, Tian Shi-hong, Wen De-yin, Wang
Zhao-lin, Liu Ying-chao. Genesis of porphyries and tectonic
controls on the Narigongma porphyry Mo (-Cu) deposit,
southern Qinghai [J]. Acta Petrol Sinica, 2008, 24(3): 489-502.
BEAG AR, i, XUE, A, xis, Ma R, Eigdt
e 2 IR Iy s B 1 6 B3 A 3 3 1 e
B R [T]. 4 2F 4, 2008, 24(3): 457-472.

Xue Chuan-dong, Hou Zeng-qian, Liu Xing, Yang Zhi-ming,
Liu Yong-qiang, Hao Bai-wu. Petrogenesis and metallogenesis
of the Beiya gold-polymetallic ore district, northwestern
Yunnan province, China: the Indo-Asian
collisional processes [J]. Acta Petrol Sinica, 2008, 24(3):
457-472 (in Chinese with English abstract).

Jiang Y H, Jiang S Y, Ling H F, Dai B Z. Low-degree melting
of a metasomatized lithospheric mantle for the origin of
Yulong monzogranite-porphyry, Tibet:
Geochemical and Sr-Nd-Pb-Hf isotopic constraints [J]. Earth
Planet Sci Lett, 2006, 241(3/4): 617-633.

PAEZE Campbell 1 H, #IA5E, SKEH. &P AH0
IR 5 A8 4 ELA-ICP-MS E4E[J]. & R HL T, 2002,
21(S1): 421-422.

Liang Hua-ying, Campbell I H, Xie Ying-wen, Zhang Yu-quan.

Responses to

Cenozoic east

Zircon age dated by ELA-ICP-MS for ore-bearing porphyry in
Jinping Tongchang [J]. Mineral Deposits, 2002, 21(S1):
421-422 (in Chinese).

WLEAR, Eiffe, TR, BRI, BEE, Bhs. HTYS
7P B - 4R - AR ORUE R AR 0] 3RS
P, 2011, 57(5): 659-669.

Geochimica || Vol. 48 | No. 4 | pp. 342-355 | July, 2019



F 48

WIRESE: ST XA EE-AHEE LR P 27 B BRI FEHEXT LL: W YRR X ER89ER

353

[46]

(471

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Guo Xiao-dong, Wang Zhi-hua, Wang Liang, Yan Jia-pan,
Yang Yu-xia, Chen Xiao-wu. Discussion on petrogenetic and
porphyry-type
copper-molybdenum-gold orefield, western Yunnan [J]. Geol
Rev, 2011, 57(5): 659-669 (in Chinese with English abstract).
Yang Z M, Hou Z Q, Xu J F, Bian X F, Wang G R, Yang Z S,
Tian S H, Liu Y C, Wang Z L. Geology and origin of the
post-collisional Narigongma porphyry Cu-Mo deposit, southern
Qinghai, Tibet [J]. Gondw Res, 2014, 26(2): 536-556.

XuLL,BiXW,HuR Z, Zhang X C, Su W C, QuW J, Hu Z
C, Tang Y Y. Relationships between porphyry Cu-Mo

ore-forming  ages of  Machangqing

mineralization in the Jinshajiang-Red River metallogenic belt
and tectonic activity: Constraints from zircon U-Pb and
molybdenite Re-Os geochronology [J]. Ore Geol Rev, 2012,
48: 460-473.

QAN PN, INDAR, TRER, B, $O6E, Allen C.
E IR R 2 RS A A1 RO AT R
S AR, 25(2): 385-392.

Liang Hua-ying, Mo Ji-hai, Sun Wei-dong, Zhang Yu-quan,
Zeng Ti, Hu Guang-qian, Allen C. Study on geochemical
composition and isotope ages of the Malasongduo porphyry
associated with Cu-Mo mineralization [J]. Acta Petrol Sinica,
25(2): 385-392.

Lu Y J, Kerrich R, Cawood P A, McCuaig T C, Hart CJ R, Li
Z X, Hou Z Q, Bagas L. Zircon SHRIMP U-Pb geochronology
of potassic felsic intrusions in western Yunnan, SW China:
Constraints on the relationship of magmatism to the Jinsha
suture [J]. Gondw Res, 2012, 22(2): 737-747.

EiRME, FIRA, BRI, WRA, K. smY) L
BT IR Y B B B B s 3 =T R 0], R,
2011, 30(1): 45-56.

Wang Zhi-hua, Guo Xiao-dong, Ge Liang-sheng, Fan Jun-jie,
Xu Tao. Diagenetic and metallogenic epoch and ore-forming
dynamic setting of Machangqing copper-polymetallic deposit,
Yunnan Province [J]. Mineral Deposits, 2011, 30(1): 45-46
(in Chinese with English abstract).

MIH, WEy, WeE, 25, |yl Mo Higs
T B R AR ()BT R R R BT AL )], MR 4,
2011, 18(1): 207-215.

He Wen-yan, Mo Xuan-xue, Yu Xue-hui, Li Yong, Huang
Xing-kai, He

magmatic intrusions and mineralization of Machangqing

Zhong-hua. Geochronological study of
porphyry Cu-Mo-Au deposit, western Yunnan Province [J].
Earth Sci Front, 2011, 18(1): 207-215 (in Chinese with
English abstract).

Chung SL,Lo CH, Lee TY, Zhang Y Q, Xie Y W, Li X H,
Wang K L, Wang P L. Diachronous uplift of the Tibetan Plateau
starting 40 Myr ago [J]. Nature, 1998, 394(6695): 769—773.
Wang J H, Yin A, Harrison T M, Grove M, Zhang Y Q, Xie G
H. A tectonic model for Cenozoic igneous activities in the
eastern Indo-Asian collision zone [J]. Earth Planet Sci Lett,
2001, 188(1/2): 123-133.

Liang H Y, Campbell I H, Allen C M, Sun W D, Yu H X, Xie
Y W, Zhang Y Q. The age of the potassic alkaline igneous
rocks Ailao Shan-Red River shear

along the zone:

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

Implications for the onset age of left-lateral shearing [J]. J
Geol, 2007, 115(2): 231-242.

M e, WEE, SESE, Rk, FE, WAt HIGHE
RGBS AE o o X BT R BE A B Bk AE % . #5417 SHRIMP U-Pb
SEAE TR 7). M JBTIE AR, 2009, 28(12): 1783-1803.

Xiao Xiao-niu, Yu Xue-hui, Mo Xuan-xue, Yang Gui-lai, Li
Yong, Huang Xing-kai. Geochemistry, zircon SHRIMP U-Pb
dating and origin of alkali-rich porphyries in Beiya area, north
Erhai Lake, western Yunnan, China [J]. Geol Bull China, 2009,
28(12): 17861803 (in Chinese with English abstract).

PREEAR, Vrakig, EOR, BRI, =0 IX 5 5 i
PR AR LA = e B BT M R AL AR X L b YR XY 22
Fe HZ Y] A 2ER, 2010, 26(6): 1856-1870.

Chen Jian-lin, Xu Ji-feng, Wang Bao-di, Kang Zhi-qiang.
Geochemical comparison of Paleogene high-Mg potassic
volcanic rocks in Sanjiang area and interior Tibetan plateau:
Composition difference of the mantle sources [J]. Acta Petrol
Sinica, 2010, 26(6): 1856—-1870 (in Chinese with English
abstract).

Chen J L, Xu J F, Wang B D, Kang Z Q. Geochemistry of the
Eocene felsic porphyric rocks and high-Mg potassic rocks
along JARSZ: Implication for the Tectonic evolution in
eastern Tibet [J]. Acta Geol Sinica (English Ed), 2010, 84(6):
1448-1460.

Lu Y J, Kerrich R, Kemp A 1S, McCuaig C, Hou Z Q, Hart C
J R, Li Z X, Cawood P A, Bagas L, Yang Z M, CIiff J,
Belousova E A, Jourdan F, Evans N J. Intracontinental
Eocene-Oligocene porphyry Cu mineral systems of Yunnan,
western Yangtze Craton, China: Compositional characteristics,
sources, and implications for continental collision
metallogeny [J]. Econ Geol, 2013, 108(7): 1541-1576.
WA, E4Al, F30H, Ean, B, FURL B
BEAWYE KRG &0 % ROt R BRI 2 TR 1]
HLTE 4], 2009, 83(2): 166-175.

Cao Dian-hua, Wang An-jian, Li Wen-chang, Wang Gao-shang,
Li Rui-ping, Li Yi-ke. Magma mixing in the Pulang porphyry
copper deposit: Evidence from petrology and element
geochemistry [J]. Acta Geol Sinica, 2009, 83(2): 166175 (in
Chinese with English abstract).

VeI, FEApAL, EI, K, ER, FH. sHETHE
A TRES A1 U-Pb 4RI R IR AL 2 R AiE B b B L[], &
12448, 2009, 25(1): 159-165.

Pang Zhen-shan, Du Yang-song, Wang Gong-wen, Guo Xin,
Cao Yi, Li Qing. Single-grain zircon U-Pb ages, geochemistry
and its impication of the Pulang complex in Yunnan Province,
China [J]. Acta Petrol Sinina, 2009, 25(1): 159-165 (in
Chinese with English abstract).

Leng C B, Zhang X C, Hu R Z, Wang S X, Zhong H, Wang W
Q, Bi X W. Zircon U-Pb and molybdenite Re-Os
geochronology and Sr-Nd-Pb-Hf isotopic constraints on the
genesis
Zhongdian, Northwest Yunnan, China [J]. J Asian Earth Sci,
2012, 60: 31-48.

TRMGAE, ZOFF, ROLE, SREM, BUE, H B, EA-.
VAL &0 K BRVEBE S 5 A . AR IR = R AR

of the Xuejiping porphyry copper deposit in

Geochimica I Vol. 48 I No. 4 I pp- 342-355 I July, 2019



354

Wik 3

2019 £

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

SR AHLRI[T]. 5472744, 2006, 22(3): 631-642.
Xu Xing-wang, Cai Xin-ping, Song Bao-chang, Zhang Bao-lin,
Qi-bin,

chronological and geochemistry characteristics and formation

Ying Han-long, Xiao Wang Jie. Petrologic,
mechanism of alkaline porphyries in the Beiya gold district,
western Yunnan [J]. Acta Petrol Sinica, 2006, 22(3): 631-642
(in Chinese with English abstract).

Le Bas M J, Le Maitre R W, Streckeisen A, Zanettin B. IUGS
subcommission on the systematics of igneous rocks: A
chemical classification of volcanic rocks based on the total
alkali-silica diagram [J]. J Petrol, 1986, 27(3): 745-750.

W, B, BRanid:, RADG, KXNFR. = m i X RER
o B R f= A B L BR AL 2 R AR (0], W, 2011,
31(1): 43-54.

Ren Tao, Zhong Hong, Chen Jin-fa, Zhu Wei-guang, Zhang
Xing-chun. Geochemical characteristics of the Langdu high-K
intermediate-acid intrusive rocks in the Zhongdian area,
northwest Yunnan Province, P.R. China [J]. Acta Mineral
Sinica, 2011, 31(1): 4354 (in Chinese with English abstract).
YO, UPAk0E, BREEMR, AEVLDE. PSR AT L b X 9
PR TR AE I ARAC: | M BRI =R S LRI I]. A A
24, 2012, 28(5): 1493-1506.

Huang Xiao-xiao, Xu Ji-feng, Chen Jian-lin, Ren Jiang-bo.
Geochronology, geochemistry and petrogenesis of two periods
of intermediate-acid intrusive rocks from Hongshan area in
Zhongdian arc [J]. Acta Petrol Sinica, 2012, 28(5): 14931506
(in Chinese with English abstract).

R, XWIL, MVLLL, ZEME, B0, 4Raw, HEE.
o ) BNV BE A B SO T R R A ACE L 5 R B ST
WP E LT, 2012, 39(4): 887-899.

Dong Yi, Liu Xian-fan, Deng Jiang-hong, Li Chun-hui, Yi
Li-wen, Zou Jin-xi, Huang Yu-peng. Genesis and metallogenic
significance of the lodisinian intermediate-acidic intrusive
rocks in the west porphyry belt, Zhongdian island arc,
Yunnan [J]. Geol China, 2012, 39(4): 887-899 (in Chinese
with English abstract).

BGEAR, BEHER, BREE, TR, mB BT E R RS A Bk
T PR BT R E B T B LT AR ARAR, 2000,
28(4): 375-386.

Guo Xiao-dong, Hou Zeng-qian, Chen Xiang, Wang Zhi-hua.
Identification of adakitic characteristics of Machangjing
alkali-rich porphyry in Yunnan Province and its significance
to mineralization research [J]. Acta Petrol Mineral, 2009,
28(4): 375-386 (in Chinese with English abstract).

Huang X L, Xu Y G, Lan J B, Yang Q J, Luo Z Y.
Neoproterozoic adakitic rocks from Mopanshan in the western
Yangtze Craton: Partial melts of a thickened lower crust [J].
Lithos, 2009, 112(3/4): 367-381.

Castillo P R. Adakite petrogenesis [J]. Lithos, 2012, 134/135:
304-316.

Sun S-s, McDonough W F. Chemical and isotopic systematics
of oceanic basalts: Implications for mantle composition and
processes [J]. Geol Soc London Spec Publ, 1989, 42(1):
313-345.

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

Defant M J, Drummond M S. Derivation of some modern arc
magmas by melting of young subducted lithosphere [J].
Nature, 1990, 347(6294): 662—-665.

Castillo P R, Janney P E, Solidum R U. Petrology and
geochemistry of Camiguin island, southern Philippines:
Insights to the source of adakites and other lavas in a complex
arc setting [J]. Contrib Mineral Petrol, 1999, 134(1): 33-51.
Guo Z F, Hertogen J, Liu J Q, Pasteels P, Boven A, Punzalan L,
He HY, Luo X J, Zhang W H. Potassic magmatism in western
Sichuan and Yunnan Provinces, SE Tibet, China: Petrological
and geochemical constraints on petrogenesis [J]. J Petrol,
2005, 46(1): 33-78.

Xu Y G, Menzies M A, Thirlwall M F, Xie G H. Exotic
lithosphere mantle beneath the western Yangtze craton:
Petrogenetic Tibet
ultrapotassic rocks [J]. Geology, 2001, 29(9): 863—866.

Huang X L, Niu Y L, Xu Y G, Chen L L, Yang Q J.

Mineralogical

links to using highly magnesian

and geochemical constraints on the
petrogenesis of post-collisional potassic and ultrapotassic
rocks from western Yunnan, SW China [J]. J Petrol, 2010,
51(8): 1617-1654.

Kong D X, Xu J F, Chen J L. Oxygen isotope and trace
element geochemistry of zircons from porphyry copper system:
Implications for Late Triassic metallogenesis within the Yidun
Terrane, southeastern Tibetan Plateau [J]. Chem Geol, 2016,
441: 148-161.

Peng T P, Zhao G C, Fan W M, Peng B X, Mao Y S. Zircon
geochronology and Hf isotopes of Mesozoic intrusive rocks
from the Yidun terrane, eastern Tibetan Plateau: Petrogenesis
and their bearings with Cu mineralization [J]. J Asian Earth
Sci, 2014, 80: 18-33.

Atherton M P, Petford N. Generation of sodium-rich magmas
from newly underplated basaltic crust [J]. 1993,
362(6416): 144-146.

Richards J P, Kerrich R. Adakite-like rocks: Their diverse
origins and questionable role in metallogenesis [J]. Econ Geol,
2007, 102(4): 537-576.

Xu J F, Shinjo R, Defant M J, Wang Q, Rapp R P. Origin of

Mesozoic adakitic intrusive rocks in the Ningzhen area of east

Nature,

China: Partial melting of delaminated lower continental crust? [J].
Geology, 2002, 30(12): 1111-1114.

Rapp R P, Watson E B. Dehydration melting of metabasalt at
8-32 kbar: Implications for
crust-mantle recycling [J]. J Petrol, 1995, 36(4): 891-931.
Chung SL, Chu M F, JiJ Q, O’Reilly S'Y, Pearson N J, Liu D
Y, Lee T Y, Lo C H. The nature and timing of crustal

continental growth and

thickening in Southern Tibet: Geochemical and zircon Hf

isotopic  constraints adakites [J].
Tectonophysics, 2009, 477(1/2): 36-48.

Moyen J F. High Sr/Y and La/Yb ratios: The meaning of the
“adakitic signature” [J]. Lithos, 2009, 112(3/4): 556-574.
Pearce J A, Mei H. Volcanic rocks of the 1985 Tibet
Geotraverse: Lhasa to Golmud [J]. Philosoph Transact Royal

Soc London A, 1988, 327(1594): 169-201.

from postcollisional

Geochimica || Vol. 48 | No. 4 | pp. 342-355 | July, 2019



F 48 KRS SRS -AHEE PR P T BEE MBI X bt MR RIERERET 355
[85] Dewey J F. Extensional collapse of orogens [J]. Tectonics, in arc magmas [J]. Eos, 2001, 82(6): 65, 68—69.

[86]

[87]

[88]

[89]

1988, 7(6): 1123-1139.
Thiéblemont D, Stein G, Lescuyer J L. Gisements épithermaux
la connexion adakite and

et porphyriques: epithermal

porphyry deposits: The adakite connection [J]. Comptes
Rendus I’Acad Sci 1A, 1997, 325(2): 103-109.

Sajona F G, Maury R C. Association of adakites with gold and
copper mineralization in the Philippines [J]. Comptes Rendus
I’Acad Sci ITA, 1998, 326(1): 27-34.

Oyarzun R, Marquez A, Lillo J, Lopez I, Rivera S. Giant
versus small porphyry copper deposits of Cenozoic age in
northern Chile: Adakitic
magmatism [J]. Mineral Deposita, 2001, 36(8): 794-798.
Defant M J, Kepezhinskas P. Evidence suggests slab melting

versus normal calc-alkaline

[90]

[91]

[92]

[93]

Hou Z Q, Gao Y F, Qu X M, Rui Z Y, Mo XX. Origin of
adakitic intrusives generated during mid-Miocene east-west
extension in southern Tibet [J]. Earth Planet Sci Lett, 2004,
220(1/2): 139-155.

Loucks R R. Distinctive composition of copper-ore-forming
arcmagmas [J]. Aus J Earth Sci, 2014, 61: 5-16.

Stern C R, Kilian R. Role of the subducted slab, mantle wedge
and continental crust in the generation of adakites from the
Andean Austral Volcanic Zone [J]. Contrib Mineral Petrol,
1996, 123: 263-281.

Chiaradia M. Crustal thickness control on Sr/Y signatures of
recent arc magmas: An Earth scale perspective [J]. Sci Report,
2015, 5: 8115, 10.1038/srep08115

Geochimica I Vol. 48 I No. 4 I pp- 342-355 I July, 2019



