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Table 1 Ages of magmatic rocks, strata and depsoits related to Kunyang rift
W7 | REER RSO HUNEWIRES Zh FE&E AR
1 KLt 2 5 Il AR W A s SHRIMP U-Pb 1675 + 8 Ma Greentree et al. ,2008
2 Keriligf 2 AR BE A A LA-ICP-MS 1681 +13 Ma Zhao Xinfu et al. 2011
3 paeaRiific RN a s sliva LA-ICP-MS 1659 +16 Ma Zhao Xinfu et al. ,2011
4 peaniipis EANIIE R o RO Sm-Nd 254k 1657 +82 Ma Hu Aigin et al. ,1991
5 KL e S giyal U-Pb 1665.55 Ma Hu Aigin et al. ,1991
6 KLl &) AR A A LA-ICP-MS 1711 £4 Ma W15 ,2012
7 Kerihit Ry e v eriival LA-ICP-MS 1686 +4 Ma e 4E 2012
8 Kerili JREARARA A Rb-Sr 4% 1706 Ma 25,1988
9 %)X A e vel SHRIMP U-Pb 1676 £13 Ma RABFAE 2011
10 | )X MRS LA-ICP-MS 1690 +13 Ma Zhao Xinfu et al. ,2010
11 ZR)IHBIX sy ral LA-ICP-MS 1686 + 16 Ma AT H 2 A T
12 R )1 HBIX WA A LA-ICP-MS 1693 £17 Ma R0 H 4 AR AIE R
13 KX JE A B A Re-Os 252k 1765 £57 Ma(n=3) A4 ,2012
14 ZR)IHBIX Je A AR A Re-Os 2512k 1788 £110 Ma(n=5) AT H 2R TE R
15 RN H X JERT- IR ERAL Re-Os 4E % 1397 ~ 1432 Ma Huang Xiaowen et al. , 2013
16 R )1 HBIX JRAE DU A Ph-Ph S B2k 1893 £270 Ma JEHEEE, 1996
17 RN Hh X HEHASE Pb-Pb AR % 1764 Ma Wby %% 1992
18 | ZRJIHLIX JNTE VAR TR B AL Ph-Pb 4F % 1798 Ma FHE A 1998 ( S H Yy Sk )
19 )1 IX T LR AR A R B A Pb-Pb 4% 1603.61 Ma Z RAE 1998 ( B L ity sk )
20 R H X TR X F R4S Pb-Pb 4% 1562.56 Ma SRS, 1998 ( K H Y SR
21 ZR)IHBIX T LR B Pb-Pb 4% 1703.24 Ma A REAE 1998 (S H A iy SCik)
22 | FHNHIX VFHRT BRALY Ph-Pb 4% 1633.49 Ma S POAE 1998 (e H iy SCik)
23 R H X HEAARSE Pb-Pb 4% 1718.74 Ma Z A RAE 1998 ( B L ity sk )
24 | F)IHLX HEEHAA Pb-Pb Zgif 2% 1716 +56 Ma B 1] B4 1997
25 | )X | AR Ph-Pb 252k 1607 +128 Ma 1] B4 1997
26 | )X T R R A SHRIMP U-Pb 1503 =17 Ma DI ZE 2009
27 | HR)ISRE A LR A1 Ph-Pb R4k 1893 £270 Ma ZEHESE 1996
28 ZR)IHBIX EEHEDE Pb-Pb AR 1764 Ma Rl 754 1992
29 | FR)—EH ESPESEAE R ~1800 ~1 750 Ma R 2 1999
30 | RN TRE4 oy R ~1680, 1650, 1 650 Ma TR, 1999
31| ARJ—EA Al L ~1 550 Ma R4 ,1999
32 | HFHIX RAABE A A La-ICP-MS 1742 £13 Ma Zhao Xinfu et al. ,2010
33 T X Wi—F 1R B Btk 4 Pb-Pb 4% 1638.83 Ma S PAE, 1998
34 | A%FERT A kv el LA-ICP-MS 1701 +26 Ma SIS E SHESE T
35 | &4REF B A A LA-ICP-MS 1700 £25 Ma A5 H AR
36 2 PR jEsp iz Fsgival SHRIMP U-Pb 1710 £8 Ma KR4 2011
37 | SHEEEE | SRTFEDDEME R A LA-ICP-MS 1454 +32 Ma AT H 20 AR A
38 | SFIEER T B LA-ICP-MS 1694 + 16 Ma F AR 2013
39 | SHIEFE 0 2 b X — DA o LA-ICP-MS 1513 £13 Ma WkTGA: 2% 2012
40 2 T VR DA B SHRIMP U-Pb 1722 +25 Ma FALEL 2012
41 2P AR X R A SHRIMP U-Pb 1680 =13 Ma JAR 7% 2011
42 | STRHS VAT R I T 12 LA-ICP-MS 1669 + 6 Ma Zhu Zhimin et al. ,2013a
43 PR R B LA-ICP-MS 1657 = 21 Ma Chen et al. , 2013
44 | SIIEH ] AR B K LA-ICP-MS 1705 + 6 Ma Chen et al. , 2013
45 LR ] AR A LA-ICP-MS 1708 + 7 Ma Chen et al. , 2013
46 LR T RS B K LA-ICP-MS 1679 + 13 Ma Chen et al. , 2013
47 PRI SERYic PEy PR ay v e) U-Pb 5 x0AF 1% 1712 Ma 253 L5E,1988
48 | R U e Sm-Nd Zgif £k 1617 +100 Ma Wi IR 4 2005
49 | R S Re-Os %54k 1685 +37 Ma - BLHE, 4 2013
50 | EREHLX BT H R Re-Os 2502k 1648 +14 Ma Hou Lin et al. ,2015
51 HoEHX | BN R A R e Re-Os 1 UAE 1R 1654 7 Ma Zhao Xinfu et. al. ,2013
52 | REHIX | EBH)BCRT A R REET | Re-Os ZERF LR AERY 1487 £ 110 Ma Zhao Xinfu et. al. ,2013
53 | EEHKX K3k BB Rb-Sr £ 28 4F i 1453 +28 Ma Zhao Xinfu et. al. ,2013
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54| REIK BRI LA-ICP-MS 1739 213 Ma Bk, 2013

55 | g AR E=Tva) LA-ICP-MS 1730 15 Ma T IR, 2013

56 | REHIK TECEREAT? LA-ICP-MS 1724 £10 Ma (Rl

57T | iREHX Gz el LA-ICP-MS 1728 £4 Ma HRFH4E,2014a

S8 | X WEsh B4 T LA-ICP-MS 1767 +15 Ma FRR% 2014
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Fig. 3 The typical geological phenomena in Dongchuan—central Yuannan province
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(a) meta-harzburgite at Caiziyuan in Huili county; (b) the bimodal magmatic rocks in Wuding area( earlier dark basic rock captured by late fleshy

red quartz porphyry) ; (c¢) primary sedimentary horsetail low-grade Cu ore in the Luoxue Formation; (d) primary sedimentary pisolitic—granular

chalcopyrite in the Luoxue Formation; (e) massive Cu-enriched ore in the Luoxue Formation; (f) banded ore at Yilachang Fe—Cu deposit; (g)

the lenticular orebody at Yinachang Fe—Cu deposit; (h) the aggregation composed of magmatic hydrothermal euhedral—subhedral hematite at

Xikuangshan Fe—Cu deposit
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Table 2 The comparison of petrogeochemistry between the basic magmatic rocks related to Kunyang rift and the typical basalts related to mantle plume

AV 0 Sio, TiO, | ALO; | Fe,03 | MnO | MgO Ca0 | Na,O0 | K,0 | P,05 |Na,O +K,0| CaO/TiO, | Al,0,/TiO, Rl JE
7Ki% Rosemary Z A | 47.35 | 1.99 | 15.42 | 12.66 | 0.18 | 7.53 | 10.73 | 2.4 0.44 | 0.18 2.84 5.39 7.75 | B 2521 [HAF ,2002
W% 5 MG Pagalu Xt | 45.28 | 3.58 | 12.96 0.17 | 8.68 | 9.99 | 2.82 1.5 0.8 4.32 2.79 3.62 Lee et al. ;1994
W% 57 VTG Pagalu 024 | 42.94 | 2.99 | 12.03 0.2 | 11.18 | 10.63 | 2.76 | 0.95 1.05 3.71 3.56 4.02 Lee et al. ,1994
FAR(ISUR/ T v 2 44.62 | 3.15 | 15.4 6.6 0.18 | 6.78 | 7.37 | 2.69 | 1.28 | 0.46 3.97 2.34 4.89 Stein et al. ;1992
ARG PP 44.6 | 3.27 | 14.2 | 13.4 | 0.16 | 7.79 | 10.25 | 3.72 | 1.16 | 1.38 4.88 3.13 4,34 Stein et al. ,1992
ARG YA e 44.8 | 3.05 14.7 13.6 | 0.18 | 7.18 | 9.59 | 4.29 | 1.6l 1.23 5.9 3.14 4.82 Stein et al. ,1992
FORMAC R K i 43.88 | 3.84 | 13.58 | 13.85 | 0.19 | 7.48 | 9.55 | 3.18 | 3.31 1.42 6.49 2.49 3.54 Weis et al. ,1993
TR AR E R A | 50.94 | 3.04 | 15.4 | 7.34 | 0.18 3.7 7.12 | 4.16 | 2.68 | 0.94 6. 84 2.34 5.07 Weis et al. ,1993
LIRS K i 48.3 | 2.92 | 14.62 | 4.26 | 0.17 | 6.84 | 9.65 | 2.93 | 1.24 | 0.37 4.17 3.30 5.01 Weis et al. ,1993
HRE RS XA 50.29 | 3.03 | 12.92 | 1.48 | 0.14 | 8.07 | 10.84 | 2.26 | 0.46 | 0.36 2.72 3.58 4.26 Hauri, 1996
BREH Loihi Btk Xt | 44.59 | 2.1 9.71 0.16 | 18.14 | 9.79 | 2.03 | 0.66 | 0.26 2.69 4.66 4.62 Hauri, 1996
B 1L T Kk 49.96 | 4.31 | 13.08 | 2.07 | 0.19 | 4.90 | 6.89 | 3.43 | 0.82 | 0.41 4.25 1.60 3.04 Y k2 ,2003a
e 50.18 | 2.2 13.7 | 3.72 | 0.21 6.58 | 11.44 | 1.7 0.73 2.43 5.20 6.23 BeB| [ 24T 4% 2002
TR TLLE A4 OIB 45.55 | 3.60 | 20.08 | 5.38 | 0.15 | 3.95 | 0.81 | 2.42 | 2.59 | 0.80 5.01 0.22 5.58 fEREES: ,1996b,1996 ¢
BVEIT45 4 EMORB | 46.12 | 2.17 | 12.58 | 7.29 | 0.17 | 11.11 | 8.88 | 2.59 | 0.15 | 0.23 2.74 4.09 5.79 RS, 1996b,1996 ¢
MR II4% 44 NMORB | 48.86 | 1.14 | 16.00 | 6.10 | 0.19 | 6.45 | 10.31 | 2.09 | 0.49 | 0.11 2.58 9.08 14.10 TR 1996 ,1996 ¢
B M 46.06 | 3.59 | 12.84 | 7.58 | 0.04 | 5.69 | 5.96 | 4.26 | 2.37 | 0.37 6.63 1.66 3.58 2L BH %% ,2014b
AL AR i L i 50.29 | 2.85 | 12.29 | 3.97 1.26 | 3.35 5.92 | 4.94 | 3.82 | 0.46 8.76 2.08 4.31 JH% 74 2011
b s 47.46 | 1.45 | 14.34 | 6.79 | 0.15 | 7.91 | 9.66 | 2.45 | 0.94 | 0.13 3.39 6.67 9.90 FAAFS,2013a

TE: R E A S (R % ) M LU AR SRR 45 31505 B A 2 (L.
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Fig. 4 The Paleoproterzoic bimodal magmatic rocks in

Wuding area ( primary data from Wang Zizheng et al.,
2013; Guo Yang et al. , 2014b).

AN HLIX oot AR I 4k e 1) E R TR
MgO & 8 ., H 6.16% ~9.65% , Mg" 14 K
72.2;% Na, O, Na, 0/K,0 # 1.3 ~9.8; ik SiO,,
45.61% ~ 49.34% ; Ik Ti0,,0.74% ~ 2.74% (
2) ;FeO/MgO /T 1, R WA XM SRS W Ih 44 I AH
XA . (La/Yb) 1. 66 ~4.37 ,8Eu 1. 04 ~
1. 22 #ii R oC R BRI A1 O TC 70 2 V- 28 A A =X
W Eu 1955 1E % . &% Rb . Ba & K&+ F 4270
2 ,MORB P34y i A BEMRE X, 1 PSS 11 9 Rb  Ba
W, Ze HE 5510 508, 2800 A B2 /) Nb [ Ta 5
o exa(1)h =0.2 ~3.8, ZEAE MM ey, (1) R IE
8,918 [ n(YSr)/n(*Sr) 1,484 0. 7055 ~0.7084,
SV AR b DO 5 2 B Bl A 2R A T
BRAL 2# 45 1E ( Zhao Xinfu et al. , 2010; F A= 5 &5,
2013a) , Frhr BRANAT X R ] 30 () W S MK o sk Ak
FERNEEA AL, B AR T (5642 75 %, 2011
Chen et al. ,2013) , JE BUAIL il B 10 15 15 ¢ & — 3
1 o

B b DOMESR A 45 41 19 U-Pb 4E 18 1767 + 15
Ma ( ZRBH4E,2014b) , IR NN — 23 AR — 23 BB IX
RN ANE B, AT RE A B BRI iR Rk ) 74
BRI AR Si0,  MgO LA K15 TiO, (3.24%
~4.02% ,F-31E 9 3.59% ) Bk (K, O + Na, O) FiI
PO, 5 (0.32% ~0.45% ,E-3{H K 0.37% ) (I,
2 2) , A A v 1 i B it 2 5O A e

fiE, W TR B A P, R R c R an K
Rb Ba %54, m3 O & W1 Ta Nb F1 Zr Hf ¥ A
IRTAOREE 1 P N m it e Sl Ny e e D QIIE i =P R id
A AE 5 R L DX BB (R M S e S AN,
i TiL iy Py Og (32 2) , ol 0 2 I 2fy b g E 3 B =X
IR T M, B o0 R ERR BLA Al 2
] A7 BEMTY T 43 B2, B w1 (La/Yb) fH (%K
74 2011 ;Zhu Zhimin et al. ,2013a)

BOE Hb DX R PR R B R R (SI0, B Rl
69.77% ~73.83% ) Bl (ALK i} 5. 46 ~6.65) .
B (K, 0/Na, 0 4y 0.02 ~0. 14) FE5FAE, B4R = 45
#1.04 ~1.65,A/CNK {li )y 1. 11 ~ 1. 25, SF-H{H K
1.18( >1.1),10000Ga/Al 7 3.96 ~7.34 (¥J{H K
5.18 > 2.6) BB S 2458 [ FeO/ (FeO + MgO)
=0.95~0.99 ], B T T AR B 5 6P 5k ek R 5
(SP) i A T XA M FF . A A & 5 Nb Ta,
Zr Hf iz ot £ w5 5 $t K. Sr . Ba S KB 1
FAOTLE, Mot EME Y REE =390.70 x 107 ~
674.91 x 10 °, LREE/HREE Jy 1.74 ~3.29 ( ¥J{4
2.18) 52 H Loy A B, A X 4R, R R
U Eu 5% . La-ICP-MS 547 U-Pb & 4F J7 4k
153 FAE B BE 5 T8 AR i O 1730 £ 15 Ma
(MSWD =4.0) , HiBR{L2EZRAERD], X oo R
WS R PR AT BT A P (o R A 3 PR BE 1 A B4R
K (EIESE,2013) , 5AR XK R A 1)L s
TE LAY (i g A A LA (B 4) .

ST MO S 1) A2 R B R = MgO,
ik Si0, .CaO AL O, ; £ T R Mk b 2% Pd/Ir {H
A, IR LA M AR E AL L R K 2 1) A - G2 i
Re-Os [R]{v 2 1A 28 B P PE A0 X 4847, yOs (B 48/
SVA L TCI R A s TR T R Mk {0 2
Re-Os R 2%, 35 3 B hy kg 0 55 i 3 5% B HEE AASG
FRHIE (EAEARSE,2013b ) , 327 Fel MRS 5 1 2k
b2 RS A B U-Pb 4R34 DL AL A R B, ISR
Tl — IR E 7K — IR T 2 A PR, R 0 ) o T A
H—rp T AR A L PRGN 2445 B 28T e R R R
T AR VG 1) R AR A R BR/INEE AL, AE T e AR
WIOCH (FHRDEEE, 2011 ; FAAR5E,2013¢) .

R A XoF SR VL b DXy ety ARG 0 5 2 2 iy bk Ak
SR, R 2R H PR E R KK
FIC LTIt P 44 BT, PR AN J T, BRE s IX oty
TG A0 2 v e AR 0T A A 3 7 5T i o 2
4, T RB S BRYE Y Colmbia 8 2% K 1) 24 ik =5 1
TEAS DX i 7 (A= A4 4%, 2013a; S8 B 45 2014b;
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Zhao Xinfu et al. ,2010; Chen and Zhou,2013a; Zhu
Zhimin et al. ,2013a) , B PRGN 248 e 2 1) fiviz I
AEA X — 3 A ZE VG il N 244y, )5 31 H i
b A EE R B R 2R R O T R BR A /N
o BZ,BHAESEAZ >2.0 Ga (i a B A
A AR AARE R R, TR AT BE ST IR
ARAE RS —ELT A PRIk S R SR T A
JE AT BB R C 4B, kW il BE 5 T iz 3l
AIEIRA
2.3 ERERAWSHIFEVH EE PRI 4E

WFFER B, KM B i —r S 8l 22 AL
il 22 %055 H e A T 3 A 5 (Morgan, 1971, 1983
White and Mckenzie, 1989 ; Hill, 1991, 1992, 1993;
Maruyma, 1994 ; Coffin and Eldholm, 1994 ; Siorey,
1995; {5 B4 #f 45, 1996a; Courtillot et al., 1999;
Condie 2001 ; 3% LI 45,2002 ) , 3K [ 74 R B 14 Hh X
W, — e T I 1102 e B A AT Y 7 ), H.
WFFE A%t 5% 5 ( Chung et al. ,1995; Xu Yigang et
al. , 2001 ;Zhang Zhaochong et al. ,2002 ; Xiao Long et
al. ,2004 ;Zhou Meifu et al. ,2008; /531, 1996 ; 7K
WA, 1998 ; 11 UM, 2001 ,2002, 2003 ; ] ik 5,
2003 ; i 84 ,2003a,2003b,2003c) , Uk JE Hi b 43
TR 7EF I P4 1 L X BR 1B B T R MR Y i i %
T, RE AL TR B RS ) BB R A AN
MBI SEREIEC R IR . SHIME A S X s
TEAE F A MR 9 M 8K A 27 R ALE, B TiO, MgO
P,05 ffk CaO/TiO, Kz Al,0,/TiO, ; & % K& 71 &%
JLR.mYMRITR A T T 0 RS
[n(Sr)/(n™Sr) ] W1k HUAB A 8y, () (H 55, Bt
JUARLYE B 2 A IR 22 R AE s O, S HiCA
MO A T B 1) o T AR A (B E 25,1993, 1998 5 5K
524 ,2003,2004,2005,2006 5 225 L4, 2007 ; 2=
7N5E 2008 ; B HE TN AT, 2011 537 PRHESE ,2015) 5 E b,
WA 3 A 41 A (Li Zhengxiang et al. , 1999) L)
LR IIBEEAE R TICR IR et et 2 i e A Y B
BEH o

Ty b 5T A A 35, 2R 22 B0k T R AR
R TCHE RS o Hh T 5 T HE S A4 B RE 0 I
R s Z AR il A 3 LA, SO0 )1 VR Ml X b 5 1 4
Th T R TRD) R R, A A R ) B B 2
W2 A T RIS TR g R (& 1) .
AN Z90 1 —2%, B P AR A s o A I
29 150 km, G IAPOA SR JE 102w R Y
RN REL I X A XK 2y 300 km fY

TR, )2 i (R BEMa  , An 2R 0 s
BERHE AN A Sm-Nd 4Ei#% (1674 £ 112 Ma £11677.0
+67.5 Ma) J& Al 5 13 , w9 b S A i i 600 km,
XS FRAPERAE T, BRSNS R
BN JEEW AT 2, B EACE I ERERNORAL LR
H, HORZHE s AR i A IE , He e db [A) A Y g
B A | Y 5 0 1] R J3E Al B8 (945 22 ( Zhao
Taiping et al. , 2002 ;% K45 ,2004b)

AR SCCEE T H FHIT S8 A A e 110 BT 1 A o
PR B DA SR T H 2 2 e 1 1 B P24 I i
W EE S OB, A A ER A L (3R
2) , BE L DOMEZRE TiO, 5 SR M s A A S A i
o, dngE LR TR R TLAE S R OIB
JRFRAE i K B e BBV e R AR AR K i (LD
DX 2 DA B e 22 W 1t X X Y O, & 1 3R
EH R LR m R 3% , T HES BT X A 1Y
TiO, 75 R AR, HIE ALK B 2. 85% 5 #E Hh X 4
SRR X R e P, Oy 1 i B (E 23l
0.37% #10.46% , 765 iR Z A WX e, b F
WA, 5 TR I X e R R X
CLIF PN X s S JE sy Ti 2K P,Os & it
FH2H (IR T 22 B VU B Pagalu 28 X5 L0 X
LU L i T KA AR K s, Lk
XL RE ) PO, & it 1% o alE #h X L Al
T TRFS 7 X oA B B 7 2 (Na, O + K, 0) ${E 73
R 6. 63% F1 8. 76% , JL-T-i 1o It A7 HL 70 b g A ol
WX RE . 0T Tio, & w8 E, T EAR XS A
AR Z i H 1Y CaO/TiO, K AL, O,/ TiO, (5
R b A PR X RCE AR L, 48 R 2B A

T 1R R G DX 5 IR A R T R M
Fou R Be oy B (A %K = 5%, 20115 38 BH 4,
2014b) A W R &R ICE , 41 Nb Ta Zr Hf
SEI T, W TR ML 2 ) A BEUR e 10T
ELRTAE Wy s ive ek s S SR PES
By R A AR s T 2 a6, 5 & ok
Ry e MU AT I Bl Y 3 S A A

L BA LA 0 59 519 Rb-Sr Fl Sm-Nd [A] 37 R 4
R, HETAA £ A 55 (2013a) XA )1 3 IXOFE
LRI BN VEAN A TR LT, Horp, [n(TSr)/
n(*Sr) 1, W) U LU (E AR X B A, T PR RE A
0. 7055 ~ 0. 7084 , 55 v, /R Ak A Hiu 5 A s PR A e Kk
A Y TRl 25 40 42230 (Weis et al. , 1993 ; Srorey et
al., 1988) ,fH & TR 2 Hic e A g R AV 5 AL X
AW (TSr) /n(™Sr) ] HAH ;85 () {HH -0.2 ~
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3.8, Horp 6 PFRE AR Y Sy (0) TE N IEfEL, 39 5 A [X i
JE L Ti AL H 855 ,2003a) , 15 4% DR
JC T ARE IR 1 [A) 6 3R A AL ( 2Rk 45, 20024,
2002b,2002¢; P TH P55, 2003 5 kAR SE,2009) , |
T ACE I HY Nd [FAL R AL (8Nd: (2
TEARD) B TA A At M AT 0 3l 179 B iR 1 ( ZEmk AR 4
2001 ; 2002a, 2002b, 2002c; 2R 4 G 48, 2004 ; Li
Xianhua et al. ,2002,2003;Li Z X et al. ,2003) , It
SN, AT H LR AR N L XM S o 64T T BN TR
Re-Os [A iR RBITE (R KRB ) ,Re &0 17
x1077 ~853 x 10 7, ¥{E Jy 307 x 10 ° , 5 EHEHFHXL
A Re 28 AHY (Hauri et al. | 1996) ,n( '™ 0s)/
n("™0s) K 0.6 ~34.4 mim T HBELRA, A
RIS yOs AEH 5,364 ~ 29306 , 38 # 5 0L, i
yOs S Were I 5 i) & A, SR T 2R )1 M 2 1Y)
R ICER (AL ER 1L 2% s UK 32 3 W 2 )
TR PR G ( EAH%F,2013a) o Re Sy R 48 A AH
BICR, VAR B AR AR 7R, R 2 5
¥0s ("7 0s)/n ("™ 0s) A RERRL T HANIGE K &5
ZHIRE T FEITR AT a1 2 A B RE

AN RS A 5 AR BT R S A R R X A
— B —IE T TAE S AT TR A R
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TN R SE T, B BH 244 30 AT BB A7 TR 2R 0L T o e
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BRUBIEAT 1 3l 1 e 18 A DL, anAe b IX ( Zhao
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HRAE AR AR FE 45 2R, B BH 248 I DTRUE &R
GEALRE AR HE 0] R M R LTI Bk B 2 7R
B X RBOE AN — 2B — R E—5 | |—JniL &
HERWTEE R, 5T A3 I FR H O AR N | — 2 BB A |
Gy 1—JulL Bl (SR IKSE,1996) o 45T A ] 2247
FEWT

ARNEECP _,DC) 2R )NFE AR X
ANV PR | 1|25 2 S g 70 T v A o —
F—5 I 1= 1L —JT L, 75 v X5 B i AR

ARINFEB) SARRRIE 2 A RA BRI AT R
IR R ARSI T+ E  HUURRA
PSEAEA IRV S U S 785 W R E e AN U AT
AL TOCHAE LS AR AR R B W IR sk vh YT
Yo 1) b Wik I DR AR RS RE BT T N 2 R v TR
AR TR, TUR T E R H = A IS, T fg
SR IRRSERLIR T A 56, DU IR B W i T2
JE , R T R 0 S B s o AR ELE R )
HOIX 2% > 2 20 B AR, i B 1 s B—iE— 5
I"J—JCILHIX. , B8, 2% 2 A A PR R

KR (PLy) s FEFEZ N FR (R B
s P AL O RS S YRR A I B ek
a2, BT 280 R R B R
P, S B AT, A SR AL K S P A
mn = m Je s, B9 i S RHZ B R
1 5 TR b T S B S R BB b A 4, H
[F] LR S WL R I S IR AR LL 0 A Bk ™
RS RPN Bl o &, EEN W Z 4,
TE VP A1 L DX R 5 R ik, Ry vl g AR REAS
A, PR EERIAEH A, 2R )15
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FEAE R ERJe h 2R A b . S TRIE S 4N
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A EEONE K RK BT EZ Bk
g a g, B A R AN AL, T AR A
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TR SIS RS, 5 B KE R
RV AR A AT AR H il

ARNHER B AR, AT R e i 388 I Hh B A 1Y
U-Pb &G T2, 5y 1 b DX PR DR v 58 R e B
AWINEBCE Y408y 1742 + 13 Ma, B AR 1B
1740 + 15 Ma( Zhao Xinfu et al. ,2010) , FZHH A B4
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RANERZ R T A BT S, A e
b AR BCEEGATIR

MEAER , AN 2E 38 X TR] 1R AR B ek AL
OB B BE K E FR A s JH e T 85 41 /Y U-Pb
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WA Fe BT oI A e v, R ) HE B 2 i R
AFIHEIR B 4, HLX LU0 2 AT . AR K LI
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A1 U-Pb 4R % R Sm-Nd 4RI W25 55 41 /Y

U-Pb 4R, 234 H7E 1750 Ma ~ 1650 Ma 22 [a] ( Hu
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WK (3R 3) o =B 25 1 F A 2R
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Fig. 5 The Kunyang rift, mantle plume and metallogenic models of Cu and Fe—Cu deposits
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Table 3 The main Cu and Fe—Cu deposits of Kunyang period

F5 R TRA Hh )2 FAs A £l JpAEE SN
1 SRR K VR A RN HE ki | SSC YRR + ek Y
2 S ARGE R RINEE =S il SSC TR + ek Y
3 S H B RINFE I | SSC PR + B
4 S PSR A R B W il SsC TR + Bl Y
5 PR ELLL AR R HE LSS il SSC VIR + pieas Y
6 SRR A ] 1 W | 10CG IR W
7 L RV apIA S Tl T R I A 10CG FRHIA(CR) WA
8 S A EAR ISk B T I W5 | 10CG HIP(R) T
9 SRR R KB 5 g ngiis W | 10CG IR W
10 SRR RFAR Al 1 B il 10CG FHI(R) WA
11 SR AR bauFics KA A 10CG BRI W
12 SR E ] 17 I | 10CG HII(R) W
13 SRR AR ] 13 Wk | 10CG IR W
14 P LiBa S ZE S R Rk T Al 1 ki il 10CG FRHI(R) WA
15 S H LA YR ] R I A 10CG EHHI(R) WY
16 SRR T E gng:cs = | 10CG HII () T
17 SHRELIE T X /NEE R AR Al 13 /NI B! 10CG EHIN(CR) W
18 SHE A S BRIN—8 ) 1R I Wkn 10CG FRHIA(CR) WA
19 SRR S Rk bauFics I (RN 10CG BRI W
20 i ER e R R ] OB i btz 10CG IR W
21 SHEE Al 13 I A7 10CG AR W
22 SN B AT I R 10CG EHII(R) W
23 SRR E Mk g nfiss I WAk 10CG HII(R) W
24 SR L— IR ] 13 NI bz 10CG IR W
25 IR0 T i A R R A ARNEE I | SsC VIR + et Y
26 RN A PR A ZR)IHE s il SSC YRR + Bk Y
27 IR T DU AR AR il 5 RN HE I | SSC VIR + pieas Y
28 RN £ FR- RINEE IR il SsC VIR + e A
29 2R T P R A ke ) i ARNFE I | SSC PR + B
30 RN A R4 R HE rp il SSC PR + Bk Y
31 FRINTiiES =1L R I | SsC PUBL + Bl 78
32 HINTVE S 5 R Hw- KRN INHY 4 ssc TR + Bl 21
33 RN Ly RN I R 10CG FRHIA(CR) W
34 RN S 59 R EE rf | SSC PR + ek Y
35 AN B S AN HR i SsC YA + e 7
36 FRINTHIESEE b ARNEE /N il Ssc DURR + et Y
37 HRINTHIES L5 by AN Ry | ssc YU+t 7
38 RN A ZE RN HE rp il SSC PR + ek Y
39 KNIl HKNEE /N il Ssc PUBL + Bl 7Y
40 RN T B R AR ARNHE I il SSC YRR + Bl
41 HRNTH A REHT R B I il SSC PR + Bt Y
42 AN AT RN HE KA il SSC PLRR + Mg
43 ARNK P A I N | ssc TR + Bl 2
44 RN KRR AR A ARNFE I | SSC YRR + Bl Y
45 PN R R B I kil SSC YRR + et Y
46 S TR By RN I | SsC VIR + pie kA
47 Gy 1B/ Ny LA i ARNFE /N il SSC DU + ek Y
48 Gy 1 V) R B rhl il Ssc PURR + ik 7Y
49 GV B G 10 X e R HE rf | SSC PUR + Mt Y
50 ARE: = N IL T ZRINHEE ki il SSC TR + ek Y
51 11 B-E A R ARNEE ki | SsC VIR + et 7Y
52 VAREE TN ZR)IHE I il SSC YRR + Bk Y
53 1B =K #y Rulg B IR HE p#l kil SSC YRR + et Y
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54 ZAREEy T ARNNEE /NEY ! SsC DU + B Y
55 Gy I BARA ARNNHE /N i SsC TR + B Ay
56 AR o3z AN N ! SSC LR + MG R
57 ZAREEs 1 T RN /N i SsC YUR + o
58 CARE ST T AR /N bl SsC DU + B A
59 PIAR: AW AN TN AN /N ! SsC YUR + M
60 PIRIR:S AR TN AN W il SSC DURL + o
61 TR B 6 RN A ! SsC YUR + o
62 TR EXG T Ll AN /N il ssc UUR + B A
63 PIRARE = b AN L AN /N i SSC YUB + B
64 TILE H R AINHE L i SsC UL + BGE A
65 Ry ELAE b Tk ARNNEE /NEY BRI 10CG AR W
66 R LN Bk AN HE R wEgky” | 10CG AR (RO W
67 R R RS AR i ! SSC LA + MG A
68 FREER/ N e RN /N ! SsC YUR + B
69 R P R ARINNEE /N ! SsC VU + B
70 AL YR BT AINEE /N B 10cG AR () W
71 AR BRI S T B AR)HE /N B 10cG AR (IR R
72 B B kAR e RN /N B 10CG IR GR) W
73 B G B i B ARNNEE A e ssc UUR + B Al
74 HRE A8 ANNHE e il ssC TR + B
75 RE G XG5 ARNNHE W i SsC DU + BT
76 B ST W b RN /N il SsC YUR + B 2
71 BE LR i ARINNHE /N e ssc DU + B A
78 B B AINHE N ! SSC LA + MG A
79 e B 1A RN EE /NEY i SsC TR + BGE R
80 T HLIR B /N | ssc YUR + i 7
81 BUE AR ANNHE /N il SsC DUR + B 1Y
82 iU BRF NG AINHE N il SsC TLBL + S A
83 P L IEL L RECE | KM EEES 10CG AR GR) W
84 P L 2 A RELHE | /M il 10CG IR W
86 P BRI 6 REnge | A i 10CG AR (TR iR

+110 Ma( Zhao Xinfu et al. ,2013) , FZHIELN ] £k
A R A B PR I I RZL LA 47 1L k4
WK B HT A S AR GE, Zhu Zhimin 55
(2013b) #1 Chen and Zhou (2012) JRIE T i 7 4k 55
W R B FOEESH O HY Re-Os [Al L R AF 0%, 2350
1290 38 Ma #11 1086 +8 Ma, —FHAHEK K, KL
AW ARAG T ABIF ST Re-Os 4%, 2 835 Ma
(RBFREAE) | th A ke, R R B B K n] BE 28
Z AR, B S B T ™ 1 . 5 B P s A
Ko

H1 T A T AR R 2, R — B ROR
ARy DX 04 PR 8 0 AR — 728 o — 0t | v AH K
AR IR (ISR A R 55,1998 ), S5 B,
PR I E K E B st Bk A 2 e L B PR TR A 21
AW, oot AU — oot AR, A T
S Bl N 2 BRI VR ORZL IR P i a R a
AR K L 22 5 LR, WU XU H A 2 Bl R

A EERFIE (18 4) , HU R IR A I 1 3
FREEmf AR, A AR A B  DURR A P B A
FHEEME AR AT , i A8 1 — 2 Tk U JE 1 (K il
i) 2 e PR B o ] AL AR PR b e T R R
I Kt AT BE R P B AR 25 S 10
P K, 5 HA X R B 7 PR 5 s A 5%, A
W 5 HAE—IRPE R A S VA IR A Klrs
KAWHEY), 5 ARZ PG AT T kilrE
IR R Z AR, RV IO B, A5 R R
(&1 36) , fER 2 Bom™ A7 % LB D 2 328 o AR
(1 3g) AR JZ BARLPIR ™, 7R B 1
B a R, m] UL E K A IE AR BT (18 3h) , 590
PRSP 1) AR k4 22 S WDk, O SRR ER R IR . 22
AN A 3t DCAR TR TR 11 AR B R L e
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Garson, 1981 ; F B 21,1996 ; {718 3t 45, 1998 ; 2= 21 fH
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The Proterozoic Tectonic Movement In Kangdian Area | :

Kunyang Intracontinental Rift, Mantle Plume and Its Metallogenesis
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ZHOU Qing" , GUO Yang" , WANG Zizheng" , YANG Bin"
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Objectives: Kangdian area is famous for Cu—Fe deposits hosted in Proterozoic basements, Magmatic rocks

and complicated geological evolution. Much research has been carried out from last century, however, confused

isotopic dating data arouse bitter controversy on tectonic setting, magmatism, and metallogenesis etc. The most
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important tectonic—magmatic—mineralization events, i. e. Kunyan rift in Paleo-Mesoprotorozoic is summarized
systematically in this paper.

Results:he basement Pre-Kunyang rift is the few Tangdan group strata in Dongchuan and central Yunnan
province, which have more obvious deformation than Dongchuan group, being coursed by the Dongchuan movement
before 1.8 Ga. The magmatic system of Kunyang period include mainly plenty of basic intrusive rocks distributing
along Dongchuan—Huili —central Yunnan, and secondly few ultrabasic rocks, meta-basic vocanic rocks and
intermediate —acid rocks, which has the typical characteristics of bimodal magmatic rock combination. The U-Pb
ages for zircons of these magmatic rocks are from 1800 Ma to 1450 Ma, clustering together in 1650 ~ 1750 Ma,
which reflect that Kunyang rift lasted for 0. 4 billion, and peaked for 0. 1 billion. The basic magmatic rocks
geochemistry of Kunyang period have the geochemical characteristics of intracontinental basalts, and the diabases in
Wuding area in central Yunnan and meta-basic vocanic rocks possess the characteristic of ocean island basalt
(OIB), such as high alkaline, TiO,, P,0; contents, low CaO/TiO,, Al,0,/TiO, ratios, no high-field-strength-
elements ( HFSEs) depletion, relatively high [ n(*Sr)/n(*Sr) ], initial ratio and gy, () value. According the
lithological association and geochemistry of the magmatic rocks, we propose that it was an intracontinental rift
extensional event which was course by mantle plume activities, i. e. Kunyang mantle plume. The Kunyang
intracontinental rift grew into limited small ocean basin at about 1450 Ma in Huili—Dongchuan area, and closed in
late Mesoproterozoic. The sedimentary system of Kunyang rift were composed mainly of Dongchuan group, Hekou
group and Dahongshan Group, probably extending to Liwu group in northern Kangdian area. The different
lithological association of each group might be related to the tectonic location which resulted in the difference of
sedimentary facies. It was an important metallogenesis event for Kunyang rift, and the related deposits could be
divided into tow series, sediment-hosted copper ( SSC) series consisted of Tangdan, Luoxue, Shizishan and
Tongchang copper deposits, etc. , which were hosted in sedimentary rocks, such as Yinmin, Luoxue formations,
with about 1750 Ma mineralogenetic epoch for primary sedimentary chalcopyrites; Secondly, iron—oxide—
copper—gold (I0OCG) series consisted of Lala, Dahongshan, Xikuangshan, and Yinachang deposits, etc. , which
were closely related to the magmatic hydrothermal activities of Kunyang rift, and the metallogenesis ages, such as
Yinachang, Xikuangshan, and Etouchang Fe—Cu deposits with highly researched degree concentrated in 1700 ~
1450 Ma.

Conclusions ; We propose that the intensively magmatic activities, large scale metallogenesis and metallogenic
material sources of Fe—Cu, and dynamic mechanics for Kunyang rift may be caused by the late Paleoproterozoic to
early Mesoproterozoic Kunyang mantle plume.

Keywords : Kunyuan rift; Mantle plume; Dongchuan group; Hekou group; Dahongshan group; Dongchuan
type copper deposit; I0CG deposit; Kangdian earths axis
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