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Review on Paleo-Mesoproterozoic Strata and Magmation in the
Kangdian Area of the Western Margin of the Yangtze Block
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Abstract: Kangdian area, which is located in the western margin of the Yangtze Block, is
important for studying the Precambrian tectonic evolution of the Yangtze Block due to its unique
history of tectonic evolution and mineralization. The Paleo-Mesoproterozoic strata in this area are
meta-volcanic and meta-sedimentary rocks. With the development of various dating techniques, a
large number of accurate geochronological results have been reported from this area in recent
years. Paleo-Mesoproterozoic stratigraphic sequence, magmation, mineralization and tectonic
evolution in the Kangdian area of the western margin of the Yangtze Block were reviewed.
Archean-Early Paleoproterozoic rocks are not outcropped in the Kangdian area, but a lot of detrital
zircon geochronology data show that the distribution of Archean-Early Paleoproterozoic basement

strata is probably widespread in this area; Paleo-Mesoproterozoic magmation in the Kangdian area
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and even the whole Yangtze Block shows that the tectonic evolution history from collisional
orogenesis to extension happens during 1. 5-2. 0 Ga in the Yangtze Block, which is consistent with
the cycle of Columbia supercontinent. Therefore, Yangtze Block may be a component of the
Paleo-Mesoproterozoic Columbia supercontinent.

Key words: stratigraphic sequence; magmation; Paleo-Mesoproterozoic; mineralization; tectonic

evolution; Columbia supercontinent; Yangtze Block
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Fig. 1 Simplified Tectonic Map of South China Plate with the Distribution of Precambrian Strata and Volcanic Rocks
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Fig. 2 Geological Map of Late Paleo-Mesoproterozoic Strata

and Mesoproterozoic Intrusions in the Kangdian Area
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Tab. 1
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Magmatic Rocks in the Kangdian Area

Ages from Paleo-Mesoproterozoic Strata and

/Ma
1 SHRIMP U-Pb | 1675+8 [13]
2 LA-ICP-MS U-Ph| 1 681+13 | [15]
3 LA-ICP-MS U-Pb| 1 711+4 [34]
4 LA-ICP-MS U-Pb| 1 686+4 [34]
5 LA-ICP-MS U-Ph| 1 659+16 | [15]
6 TIMS U-Pb 1654~1679| [55]
7 Sm-Nd 1657+82 [55]
8 SHRIMP U-Pb | 1695420 | [29]
9 SHRIMP U-Pb 171048 [31]
10 LA-ICP-MS U-Pb| 1 657421 [57]
11 LA-ICP-MS U-Pb| 1705+6 [57]
12 LA-ICP-MS U-Pb| 1708+7 [57]
13 LA-ICP-MS U-Pb| 1 697+13 | [57]
14 TIMS U-Pb 958+16 [59]
15 LA-ICP-MS U-Ph| 1 742+13 | [14]
16 SHRIMP U-Pb | 1503417 [30]
17 LA-ICP-MS U-Pb| 1 73015 | [37]
18 LA-ICP-MS U-Ph| 1 767+15 | [39]
19 LA-ICP-MS U-Pb| 1 739+13 | [38]
20 SHRIMP U-Pb | 1676+15 [32]
21 LA-ICP-MS U-Ph| 1690+32 | [14]
22 Pb-Pb 1716456 [58]
23 Pb-Pb 1607+128| [58]
24 SHRIMP U-Pb | 1 142+16 [25]
25 SHRIMP U-Pb 995+15 [25]
26 SHRIMP U-Pb 103249 [28]
27 Pb-Ph 1258470 [58]
28 SHRIMP U-Pb 1028+9 [26]
29 LA-ICP-MS U-Pb| 1 694+16 | [35]
30 SIMS U-Pb 1494+6 [22]
31 SIMS U-Pb 1486+3 [22]
32 SIMS U-Ph 149044 [22]
33 - LA-ICP-MS U-Pb| 1 513£13 | [27]
U*Pb [25,28]
U-Pb 960 Mal? 8] ,
— ¢ 3

[52]
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Fig. 3 Stratigraphic Correlation for Proterozoic Strata in the Western Margin of the Yangtze Block

(1 694+16)Ma*',
1.5 Gal#1
SHRIMP U-Pb
9)Mal* | s
C 3,

2.1

TIMS U-Pb

(1 657+£82)Ma,

(1 675+8)Ma"? |
(1 681+E13)Ma'™ |

o ’

(958 £16) Ma"™ (1 028+

b

1 654~1 679 Ma,Sm-Nd
SHRIMP U-Pb
LA-ICP-MS U-Pb

LA-ICP-MS U-Pb
(1 71144) (1 686+4)Ma",

( ) ,
[29.53] , s
SHRIMP U-Pb (1 695+20)Ma?",
LA-ICP-MS U-Pb (1679+
IB)MHESTJ ° )
. LA-ICP-MS U-Pb
(1 70546)Ma (1 708+=7)Ma"*"
LA-ICP-MS U-Pb (1 742+
IB)MaEHJ ° ’
SHRIMP U-Pb
(1 503+17)Ma"7,
SHRIMP U-Pb (995+15)Ma%! (1 032+
9)Mal?%! | N



22

2015

(53]
TIMS U-Pb
SHRIMP U-Pb
2.2 ()

LA-ICP-MS U-Pb

16)Mat"?

( )
SHRIMP U-Pb
LA-ICP-MS
(1 657+21)Ma" ,

ICP-MS U-Pb
(1 767415 Ma""", Zhao
LA-ICP-MS U-Pb

) 0.2 kmzo

o b

(1 6944+16)Ma*!,

b

NW ,

115~465 m, 91~371 m,

954~961 Ma"™',
(1 028+9)Ma™*",

b b

[29.60]
o

b

(1 710+ 8)Mal" |

U-Pb

LA-
(1 730 + 15) Mal®"

(1 6904 32) Ma™*

b

, SN
4 km,
SIMS U-Pb

(16594

. U-Pb (1 494+6)Ma,
U-Pb (1 486+3)Ma (1 490+4)Ma,
U-Pb .
1.5 Ga™*, ,

(15134+13)Ma"?*"!,

’

( ) ’ 1 5 Ga
1.7 Ga o
2.3
50 C 2,
2 : D
. ;@
/ ¢ D
( ) [10] .
, [54] , .
( )/ (
), Au,Ag.Co,Mo.Ni
s [15.21]
10CG
[61] .
( N )
’ ,Zhao
I()CG [15,24] .
[15] .

[10-17,20-21,62]
o

, Pb-Pb.Rb-Sr *““Ar* Ar

[10.63-67]
°

Re-Os ., 928~1 005 Mat*™



23

(1 086+E8)Ma'*!, i
Re-Os

N

[15-16.20.62]

b

Re-Os
1. 66 Ga**',
Re-Os

» Zhao

(1 690+99) Ma 27,

(1 659~1 711 Ma)lts-15:34]

((1 739£13)Ma)™** .

o

b

1. 0 X 10°% t,

(1 067420)Ma)t19-24,

3 _
Columbia
Rodinia
[68-69] ,
Columbia
[70-71]
[44,72]
U-Pb
Zheng
M7l Zhao
[47] O
’ 3

(331) +(332) 4+ (333)

SIMS U-Pb
1.5 Ga*',

[22-23]

((1 047 +15) ~

3.3 Ga

Hf

,1.66~1.75 Ga

o

> A

[13-14,29] |
’

1 042~1 530 Ma

[1] ; o o
, L 0~1.8 Ga#hl
— ( Columbia
) o
1.97~2.03 Ga N
1. 85 Ga A )
Columbia Lrer4d |
, Columbia
[35,75-80] s s
1. 8’\’2. O Ga ’
1.9~2.0 Ga
, Columbia
[20,31-32,37-40,81-83]
Peng 1.85Ga A
s 1. 85 Ga
[79] s
1.73 Ga 671 Zhao
U-Pb Hf
[15] .
(1 694416)Ma Columbia
Columbia Ce2]
,Zhao
Columbia te2] |
Fan 1.5 Ga
1.2~1.6 Ga
tz2) 1.2~1.6 Ga
Columbia

[70-71,74,79,84-87]
b



24 2015

Columbia . , Laurentia
, Baltica 1 800 Ma , 1 270 Ma
1.5~2.0 Ga [86,02,90495]
Columbia . . Zhao Columbia
— Columbia . L4
R Wang —
Columbia , Columbia
) Columbia )
(Laurentia,Baltica, Ukrainian Shield, Amazonian S99 4), Zhou 1. 66 Ga
Shield, Australia, Siberia .Kalaharia ) Columbia
[70-71.85-86] ) )
Greenland Baltica Los] | , Columbia
L7 885.88] Greenland Baltica

[74,86,89-95]
o

Columbia

Vi A Rl I

HrEtgH

e

[36] [84]
4 Columbia

Fig. 4 Possible Position of the Yangtze Block in the Columbia Supercontinent

(2) - ’



25

) —
) 1.5~2.0 Ga
Columbia . ,

— Columbia

References :

(1]

(2]

£3]

[4]

L5]

L6]

[7]

LI Z X,WARTHO ] A,OCCHIPINTI S, et al. Early
History of the Eastern Sibao Orogen (South China)
During the Assembly of Rodinia: New *° Ar/** Ar Dat-
ing and SHRIMP U-Pb Detrital Zircon Provenance
Constraints[ ] ]. Precambrian Research, 2007, 159 (1/
2):74-94.

JOHN B M,ZHOU X H,LI J L. Formation and Tectonic
Evolution of South Eastern China and Taiwan: Isotop-
ic and Geochemical Constraints[ J]. Tectonophysics,
1990,183(1/2/3/4) :145-160.

LI Z X. Tectonic History of the Major East Asian Litho-
spheric Blocks Since the Mid-Proterozoic: A Synthesis
[C]/FLOWER M F J,CHUNG S L,LO C H,et al.
Mantle Dynamics and Plate Interactions in East Asia.
Washington DC: American Geophysical Union, 1998
221-243.

LI X H,LI1Z X,ZHOU H W,et al. U-Pb Zircon Geo-
chronology, Geochemistry and Nd Isotopic Study of
Neoproterozoic Bimodal Volcanic Rocks in the Kang-
dian Rift of South China; Implications for the Initial
Rifting of Rodinia[ J]. Precambrian Research, 2002,
113(1):135-154.

LIXH,LIW X,LIZ X,et al. Amalgamation Between
the Yangtze and Cathaysia Blocks in South China:
Constraints from SHRIMP U-Pb Zircon Ages, Geo-
chemistry and Nd-Hf Isotopes of the Shuangxiwu
Volcanic Rocks[J]. Precambrian Research, 2009, 174
(1/2):117-128.

. »1992(2) :131-140.

HAO Jie, LI Yue-jun, HU Wen-hu. Problems Related
to the Jinning Movement and the Sinian System[]].
Regional Geology of China,1992(2).:131-140.

ZHAO G C,CAWOOD P A. Tectonothermal Evolu-

£8]

L9]

(10]

[11]

(12]

[13]

[14]

tion of the Mayuan Assemblage in the Cathaysia
Block ; Implications for Neoproterozoic Collision-relat-
ed Assembly of the South China Craton[]J]. American
Journal of Science,1999,299(4).309-3309.
ZHOU M F,YAN D P,KENNEDY A K,et al.
SHRIMP U-Pb Zircon Geochronological and Geo-
chemical Evidence for Neoproterozoic Arc-magmatism
Along the Western Margin of the Yangtze Block,
South Chinal[ J]. Earth and Planetary Science Letters,
2002,196(1/2):51-67.
WANG X L,ZHOU ] C,QIU J S, et al. LA-ICP-MS
U-Pb Zircon Geochronology of the Neoproterozoic Ig-
neous Rocks from Northern Guangxi, South China:
Implications for Tectonic Evolution[]J]. Precambrian
Research,2006,145(1/2) :111-130.
(M. 21991,
SUN Ke-xiang, SHEN Yuanrren, LIU Guo-qing., et al.
Proterozoic Iron-copper Deposits in Central Yunnan
Province[ M |. Wuhan: China University of Geosciences
Press,1991.
[l .2004,24(3) :301-308.

YANG Yao-min, TU Guang-chi, HU Rui-zhong. REE
Geochemistry of Yinachang Fe-Cu-REE Deposit in
Yunnan Province[ J]. Acta Mineralogica Sinica, 2004,
24(3) :301-308.

s s s Fe-Cu-REE

Sm-Nd [J1.
,2005,50(12) :1253-1258.

YANG Yao-min, TU Guang-chi, HU Rutzhong. et al.
Sm-Nd Isotopic Geochronology of the Yinachang Fe-
Cu-REE Deposit at Wuding, Yunnan Province and Its
Genetic Significance [ J]. Chinese Science Bulletin,
2005,50(12):1253-1258.
GREENTREE M R, LI Z X. The Oldest Known Rocks
in South-western China: SHRIMP U-Pb Magmatic
Crystallization Age and Detrital Provenance Analysis of
the Paleoproterozoic Dahongshan Group[ J]. Journal of
Asian Earth Sciences,2008,33(5/6) :289-302.
ZHAO X F,ZHOU M F,LI1 J W,et al. Late Paleo-
proterozoic to Early Mesoproterozoic Dongchuan Group
in Yunnan, SW China: Implications for Tectonic Evolu-
tion of the Yangtze Block[ ]J]. Precambrian Research,
2010,182(1/2) :57-69.
ZHAO X F,ZHOU M F. Fe-Cu Deposits in the Kang-
dian Region, SW China: A Proterozoic IOCG (Iron-ox-
ide-copper-gold) Metallogenic Province[J]. Minerali-



26 2015
um Deposita,2011,46(7) .731-747. 2014,108(3) :419-438.
[16] CHEN W T,ZHOU M F. Paragenesis, Stable Isotopes, [24]
and Molybdenite Re-Os Isotope Age of the Lala Iron- LJJ. , 2014, 38
copper Deposit, Southwest China[ J]. Economic Geol- (4):733-757.
0gy,2012,107(3) :459-480. FANG Wei-xuan. Geotectonic Evolution and the Prot-
[17] ZHAO X F,ZHOU M F, HITZMAN M W, et al. Late erozoic Iron Oxide Copper-gold Deposits on the West-
Paleoproterozoic to Early Mesoproterozoic Tangdan ern Margin of the Yangtze Massif[ J]. Geotectonica et
Sedimentary Rock-hosted Strata-bound Copper De- Metallogenia,2014,38(4) :733-757.
posit, Yunnan Province, Southwest China [ J]. Eco- [25] GREENTREE M R,LI Z X,LI X H,et al. Late Me-
nomic Geology,2012,107(2) :357-375. soproterozoic to Earliest Neoproterozoic Basin Record
[18] (1I0CG) of the Sibao Orogenesis in Western South China and
L1l , 2012, 27 Relationship to the Assembly of Rodinial J]. Precam-
(10):1178-1184. brian Research,2006,151(1/2) :79-100.
FANG Wei-xuan. R & D on New Mapping Technology [26] , s s
of Geochemical Lithofaces in Prediction and Exploration SHRIMP U-Pb
for Tronroxide Copper Gold Deposits (I0CG) [J]. Ad- Lyl ,2007,53(4) :556-563.
vances in Earth Science,2012,27(10):1178-1184. GENG Yuan-sheng, YANG Chong-hui, DU Li-lin, et al.
[19] ZHAO X F,ZHOU M F,LI J W,et al. Late Paleo- Chronlogy and Tectonic Environment of the Tian-
proterozoic Sedimentary Rock-hosted Stratiform Cop- baoshan Formation; New Evidence from Zircon
per Deposits in South China: Their Possible Link to SHRIMP U-Pb Age and Geochemistry[ ] |. Geological
the Supercontinent Cycle[]J]. Mineralium Deposita, Review,2007,53(4) :556-563.
2013,48(1):129-136. [27] s ’ s
[20] s . .. Fe-Cu LA-ICP-MS U-Pb
REE U-Pb Re-Os , [Jl »2012,86(9) : 1479-1490.
[Jl. ,2013,29 GENG Yuan-sheng, LIU Yong-qging, GAO Lin-zhi, et al.
(4):1167-1186. Geochronology of the Mesoproterozoic Tong’an For-
YE Xian-tao,ZHU Wei-guang, ZHONG Hong, et al. mation in Southwestern Margin of Yangtze Craton:
Zircon U-Pb and Chalcopyrite Re-Os Geochronology, New Evidence from Zircon LA-ICP-MS U-Pb Ages
REE Geochemistry of the Yinachang Fe-Cu-REE Deposit [J]. Acta Geologica Sinica,2012,86(9) :1479-1490.
in Yunnan Province and Its Geological Significance[ J]. [28] ZHANG C H.GAO L Z,WU Z J,et al. SHRIMP U-
Acta Petrologica Sinica,2013,29(4):1167-1186. Pb Zircon Age of Tuff from the Kunyang Group in
[21] , s , - - Central Yunnan: Evidence for Grenvillian Orogeny in
- [yl ; South China[]]. Chinese Science Bulletin, 2007, 52
2013,29(4):1187-1202. (11):1517-1525.
HOU Lin, DING Jun, WANG Chang-ming, et al. Ore- [29]
forming Fluid and Metallogenesis of the Yinachang Fe- [D]. : ,2009.
Cu-Au-REE Deposit, Wuding, Yunnan Province, China HE De-feng. Petrological and Geochemical Character-
[J]. Acta Petrologica Sinica,2013,29(4):1187-1202. istics of the Lala Copper Deposit in Sichuan Province
[22] FAN HP,ZHU W G,LI Z X,et al. Ca. 1. 5 Ga Mafic [D]. Beijing: Gradate School of Chinese Academy of
Magmatism in South China During the Break-up of Sciences, 2009.
the Supercontinent Nuna/Columbia: The Zhuqing Fe- [30] s . .
Ti-V Oxide Ore-bearing Mafic Intrusions in Western SHRIMP U-Pb
Yangtze Block[]]. Lithos,2013,168/169:85-98. [Jl. ,2009,28(7) :896-900.
[23] FAN H P,ZHU W G,ZHONG H, et al. Platinun- SUN Zhi-ming, YIN Fu-guang. GUAN Jun-lei, et al.

group Element Geochemistry of the Zhuqing Fe-Ti-V
Oxide Ore-bearing Mafic Intrusions in Western Yan-
gtze Block,SW China: Control of Platinum-group Ele-
ments by Magnetite[ J]. Mineralogy and Petrology,

SHRIMP U-Pb Dating and Its Stratigraphic Signifi-
cance of Tuff Zircons from Heishan Formation of Ku-
nyang Group, Dongchuan Area, Yunnan Province,

China[ J]. Geological Bulletin of China,2009,28(7):



5 , — 27
896-900. ,2013,87(7) :931-942.
[31] s s s WANG Zi-zheng, GUO Yang, YANG Bin, et al. Dis-
SHRIMP U-Pb covery of the 1. 73 Ga Haizi Anorogenic Type Granite
[Jl. ,2011.85(4) :482-490. in the Western Margin of Yangtze Craton,and Its Ge-
GUAN Jun-lei, ZHENG Lai-lin, LIU Jian-hui, et al. ological Significance[ ]J]. Acta Geologica Sinica, 2013,
Zircons SHRIMP U-Pb Dating of Diabase from Hek- 87(7):931-942.
ou, Sichuan Province,China and Its Geological Signifi- [38] s s ,
cance[ J ]. Acta Geologica Sinica, 2011, 85 (4): 482- LA-ICP-MS U-Pb
490. 1. ,2013,32(4) :580-588.
[32] s s . HOU Lin, DING Jun, DENG Jun, et al. Zircon LA-
SHRIMP  LA-ICP-MS ICP-MS Dating of the Magmatic Breccia from the
[J]. ,2011,17(3) :452-461. Yinachang Iron-copper Deposit in Wuding County of
ZHU Huaping, FAN Wen-yu, ZHOU Bang-guo, et al. Yunnan Province and Its Geological Significance[ ] ].
Assessing Precambrian Stratigraphic Sequence of Dong- Geological Bulletin of China,2013,32(4) :580-588.
chuan Area: Evidence from Zircon SHRIMP and LA- [39] s s s
ICP-MS Dating[J]. Geological Journal of China Uni- U-Pb
versities,2011,17(3) :452-461. LI ,2014,38(1) :208-215.
[33] s s s GUO Yang, WANG Sheng-wei, SUN Xiao-ming, et al.
LA-ICP-MS U-Pb Zircon U-Pb Age of the Paleoproterozoic Diabase
[Jl. ,2011,31(1) :70-74. from the Yinachang Iron-copper Deposit, Yunnan Prov-
ZHU Huaping, ZHOU Bang-guo, WANG Sheng-wei, ince, and Its Geological Implication[]]. Geotectonica et
et al. Detrital Zircon U-Pb Dating by LA-ICP-MS and Metallogenia,2014,38(1) :208-215.
Its Geological Significance in Western Margin of Yan-  [40] . . .
gtze Terrane[ J|. Journal of Mineralogy and Petrolo- : U-Pb
gy»2011,31(1):70-74. [J1. 22014,88(9):1651-
[34] s s . 1665.
U-Pb GUO Yang, WANG Sheng-wei, SUN Xiao-ming, et al.
[Jl. ,2012,28(9):2994-3014. The Paleoproterozoic Breakup Event in the Southwest
YANG Hong, LIU Fu-lai, DU Lilin, et al. Zircon U-Pb Yangtze Block: Evidence from U-Pb Zricon Age and
Dating for Metavolcanites in the Laochanghe Forma- Geochemistry[J]. Acta Geologica Sinica,2014,88(9) :
tion of the Dahongshan Group in Southwestern Tan- 1651-1665.
gtze Block. and Tts Geological Significance[J]. Acta  [41] GAO S,LING W L.QIU Y M.et al. Contrasting Geo-
Petrologica Sinica,2012,28(9):2994-3014. chemical and Sm-Nd Isotopic Compositions of Arche-
[35] , s R an Metasediments from the Kongling High-grade
LA-ICP-MS U-Pb Hf Terrain of the Yangtze Craton: Evidence for Cratonic
[J]. ,2013,32(4) :617-630. Evolution and Redistribution of REE During Crustal
WANG Dong-bing, YIN Fu-guang, SUN Zhi-ming,et al. Anatexis[ J ]. Geochimica et Cosmochimica Acta,1999,63
Zircon U-Pb Age and Hf Isotope of Paleoproterozoic (13/14) :2071-2088.
Mafic Intrusion on the Western Margin of the Yan- [42] QIU Y M,GAO S,MCNAUGHTON N J,et al. First
gtze Block and Their Implications[ ] ]. Geological Bul- Evidence of >3. 2 Ga Continental Crust in the Yan-
letin of China,2013,32(4):617-630. gtze Craton of South China and Its Implications for
[36] WANG L J,GRIFFIN W L,YU J H,et al. U-Pb and Archean Crustal Evolution and Phanerozoic Tectonics
Lu-Hf Isotopes in Detrital Zircon from Neoproterozo- [J]. Geology.2000,28(1):11-14.
ic Sedimentary Rocks in the Northern Yangtze Block: [43] ,QIU Yu-min,
Implications for Precambrian Crustal Evolution[ J]. SHRIMP U-Pb : >3 2
Gondwana Research,2013,23(4).:1261-1272. Ga [1l. :D ,
[37] , s . 1. 73 2001,31(1):27-35.
Ga [71]. GAO Shan, QIU Yu-min, LING Wen-li, et al. Single



28

2015

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Zircon U-Pb Dating of the Kongling High-grade Met-
amorphic Terrain: Evidence for >3. 2 Ga Old Conti-
nental Crust in the Yangtze Craton[ ] ]. Science in China:
Series D,Earth Sciences,2001,31(1);:27-35.

ZHANG S B,ZHENG Y F,WU Y B, et al. Zircon Iso-
tope Evidence for —=3. 5 Ga Continental Crust in the
Yangtze Craton of Chinal[ J]. Precambrian Research,

2006,146(1/2) :16-34.

’ ’ ’

0l ,1997,17(4) :26-32.
LING Wen-li, GAO Shan, ZHANG Ben-ren, et al. Early
Precambrian Continental Crust Evolution at the Northern
Margin of Yangtze Craton: Constrain from the Ele-
mental and Isotopic Geochemical Study of Houhe
Complex[ J]. Journal of Mineralogy and Petrology.,
1997,17(4) :26-32.

U-Pb Hf [Jl. :D

. ,2009.39(7) :972-978.
JIAO Wenrfang, WU Yuan-bao, PENG Min, et al.
The Oldest Basement Rock in the Yangtze Craton Re-
vealed by Zircon U-Pb Age and Hf Isotope Composi-
tion[ J ]. Science in China: Series D, Earth Sciences,
2009,39(7) :972-978.
ZHENG J P,GRIFFIN W L.O'RRILLY S Y,et al.
Widespread Archean Basement Beneath the Yangtze
Craton[J]. Geology.2006,34(6) ;417-420.
SUN W H,ZHOU M F,GAO ] F,et al. Detrital Zircon
U-Pb Geochronological and Lu-Hf Isotopic Constraints
on the Precambrian Magmatic and Crustal Evolution of
the Western Yangtze Block, SW China[ J . Precambrian
Research,2009,172(1/2) :99-126.
s ,HIEU Pham-trung, Song Da
L.
,2013,37(4) :561-570.

YUE Jun-pei, SUN Xiao-meng, HIEU Pham-trung, et al.
Pre-Cenozoic Tectonic Attribute and Setting of the Song
Da Zone, Vietnam [ ] ]. Geotectonica et Metallogenia,
2013,37(4):561-570.
LAN C Y.CHUNG S L,LO C H.et al. First Evidence
for Archean Continental Crust in Northern Vietnam
and Its Implications for Crustal and Tectonic Evolu-
tion in Southeast Asia[J]. Geology,2001,29(3):219-
222.
LI X H,LI Z X,SINCLAIR J A.et al. Revisiting the
“Yanbian Terrane”: Implications for Neoproterozoic

Tectonic Evolution of the Western Yangtze Block, South

[52]

(53]

[54]

[57]

(58]

[60]

Chinal J ]. Precambrian Research,2006,151(1/2) :14-30.
) ; , [M].
: ,1990.
WU Mao-de, DUAN Jin-sun, SONG Xue-liang, et al.
Geology of Kunyang Group in Yunnan Province[ M.

Kunming : Yunnan Science and Technology Press,1990.

] ’

(1] ,2011,57(6) . 770-778.

YIN Fu-guang.SUN Zhi-ming, ZHANG Zhang. Me-
soproterozoic Stratigraphic: Structure Framework in
Huili-Dongchuan Area[ ]J]. Geological Review, 2011,
57(6).770-778.

s . [M].

,1990.
QIAN Jin-he,SHEN Yuan-ren. The Dahongshan Vol-
canogenic Fe-Cu Deposit in Yunnan Province [ M.
Beijing : Geological Publishing House,1990.
HU A Q,ZHU B Q,MAO C X,et al. Geochronology
of the Dahongshan Group[ J]. Chinese Journal of Geo-
chemistry,1991,10(3):195-203.
[M]. : ,2007.
YIN Fu-guang, SUN Zhi-ming, WAN Fang, et al.
Tectonic Evolution and Resource Effect of the West-
ern Margin of the Yangtze Block[ M]. Beijing: Geo-
logical Publishing House.2007.
CHEN W T,ZHOU M F,ZHAO X F. Late Paleo-
proterozoic Sedimentary and Mafic Rocks in the Hek-
ou Area, SW China: Implication for the Reconstruc-
tion of the Yangtze Block in Columbial J]. Precambri-
an Research,2013,231:61-77.
:L [J].
,1997,26(2) . 32-38.

CHANG Xiang-yang, ZHU Bing-quan, SUN Da-zhong,
et al. Isotope Geochemistry Study of Dongchuan Cop-
per Deposit in Middle Yunnan Province, SW Chinas
T . Stratigraphic Chronology and Application of Geo-
chemical Exploration by Lead Isotopes[ J]. Geochimi-
ca,1997,26(2) :32-38.

s s . U-Pb

(1], ,2003,27(3) :216-219.

MOU Chuan-long, LIN Shtliang, YU Qian. The U-Pb
Ages of the Volcanic Rock of the Tianbaoshan For-
mation, Huili, Sichuan Province[ J]. Journal of Stra-
tigraphy,2003,27(3) :216-219.

bl ] ]

Sm-Nd [Jl.



5 , 29
,2009,28(2):111-122. [68] LIZX,ZHANG L H,POWELL C M. South China in
ZHOU Jia-yun, ZHENG Rong-cai, ZHU Zhi-min, et al. Rodinia; Part of the Missing Link Between Australia-
Geochemistry and Sm-Nd Dating of the Gabbro in the East Antarctica and Laurential J]. Geology,1995,23(5) :
Lala Copper Ore District, Sichuan Province, China 407-410.
[J]. Bulletin of Mineralogy, Petrology and Geochem- [69] LIZX,BOGDANOVA SV,COLLINS A S,et al. As-
istry,2009,28(2):111-122. sembly, Configuration,and Break-up History of Rodi-
[61] GROVES D I,BIERLEIN F P.MEINERT L D,et al. nia: A Synthesis[ J]. Precambrian Research,2008,160
Iron Oxide Copper-gold(I0CG) Deposits Through (1/2):179-210.
Earth History: Implications for Origin, Lithospheric [70] ROGERS]JJ W,SANTOSH M. Configuration of Co-
Setting, and Distinction from Other Epigenetic Iron lumbia, a Mesoproterozoic Supercontinent[ J]. Gond-
Oxide Deposits[J]. Economic Geology,2010,105(3) : wana Research,2002,5(1) ;:5-22.
641-654. [71] ZHAO G C,SUN M,WILDE S A,et al. A Paleo-Me-
[62] ZHAO X F,ZHOU M F,LI ] W,et al. Late Paleo- soproterozoic Supercontinent; Assembly, Growth and
proterozoic Sedimentary Rock-hosted Stratiform Cop- Breakup[ J]. Earth-science Reviews, 2004, 67 (1/2):
per Deposits in South China: Their Possible Link to 91-123.
the Supercontinent Cycle[ J]. Mineralium Deposita, [72] GAO S.YANG J,ZHOU L,et al. Age and Growth of
2013,48(1):129-136. the Archean Kongling Terrain, South China, with Em~
[63] s phasis on 3. 3 Ga Granitoid Gneisses|[J]. American
[M]. ,1992. Journal of Science,2011,311(2):153-182.
CHEN Hao-shou, RAN Chong-ying. Isotope Geochemis- [73] HOFFMAN P F. Tectonic Genealogy of North Amer-
try of the Copper Deposit in the Kangdian Axis| M. icalM] // VAN DER PLUIJM B A, MARSHAK S.
Beijing : Geological Publishing House,1992. Earth Structure: An Introduction to Structural Geology
[64] [M]. and Tectonics. New York: McGraw-Hill, 1997 459~
,1994. 464.
CHEN Hao-shou. Study on Isotopic Geochemistry[ M]. [74] HOFFMAN P F. Speculations on Laurentia’s First Giga-
Hangzhou: Zhejiang University Press,1994. year (2.0 to 1. 0 Ga) [ J]. Geology,1989,17(2) ;135
[65] , , , 138.
A Ar [J]. s [75] ZHANG S B,ZHENG Y F,WU Y B,et al. Zircon U-Pb
2004,24(4) .411-414. Age and Hf-O Isotope Evidence for Paleoproterozoic
YE Lin,LIU Yuping, LI Chao-yang.et al. Ar-Ar Iso- Metamorphic Event in South China[ J]. Precambrian
topic Age of Yinachang Copper Deposit, Wuding, Research,2006,151(3/4) :265-288.
Yunnan Province,China and Its Implications[ J ]. Chinese [76] SUN M,CHEN N S,ZHAO G C.,et al. U-Pb Zircon
Science Bulletin,2004,24(4) :411-414. and Sm-Nd Isotopic Study of the Huangtuling Granu-
[66] R s lite, Dabie-Sulu Belt, China: Implication for the Paleo-
[Jl. ,2006,35(5) ; proterozoic Tectonic History of the Yangtze Craton
553-559. [J]. American Journal of Science,2008,308(4):469-
SUN Yan, SHU Xiao-lan, XIAO Yuan-fu. Isotopic- 483.
Geochemistry of the Lala Copper Deposit, Sichuan [77] WU Y B,ZHENG Y F,GAO S, et al. Zircon U-Pb Age
Province, China and Its Metallogenetic Significance and Trace Element Evidence for Paleoproterozoic Granu-
[J]. Geochimica,2006,35(5) :553-559. lite-facies Metamorphism and Archean Crustal Rocks in
[67] s R s - - - - the Dabie Orogen[ J]. Lithos,2008,101(3/4) :308-322.
Re-Os [Jl [78] s , . A
,2003,18(1):39-42. U-Pb Hf
LI Ze-qin, WANG Jiang-zhen, LIU Jia-jun, et al. Re- [Jl. ,2008,53(22) :2782-2792.

Os Dating of Molybdenite from Lala Fe-oxide-Cu-Au-
Mo-REE Deposit, Southwest China; Implications for
Ore Genesis[ J]. Contributions to Geology and Mineral
Resources Research,2003,18(1) :39-42.

XIONG Qing, ZHENG Jian-ping. YU Chun-mei. et al.
Zircon U-Pb Age and Hf Isotope of Quanyishang A-
type Granite in Yichang:Signification for the Yangtze

Continental Cratonization in Paleoproterozoic[ J |. Chinese



30

2015

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

Science Bulletin,2008,53(22) :2782-2792.
PENG M,WU Y B, WANG ], et al. Paleoproterozoic
Mafic Dyke from Kongling Terrain in the Yangtze
Craton and Its Implication[ J]. Chinese Science Bulle-
tin,2009,54(6) :1098-1104.
PENG M.WU Y B,GAO S, et al. Geochemistry, Zir-
con U-Pb Age and Hf Isotope Compositions of Paleo-
proterozoic Aluminous A-type Granites from the Kon-
gling Terrain , Yangtze Block: Constraints on Petrogenesis
and Geologic Implications [ ]J]. Gondwana Research,
2012,22(1) :140-151.
SHRIMP (1.
,2011,31(3) :66-73.
ZHOU Jia-yun, MAO Jing-wen, LIU Fetyan, et al.
SHRIMP U-Pb Zircon Chronology and Geochemistry
of Albitite from the Hekou Group in the Western
Yangtze Block[ J]. Journal of Mineralogy and Petrolo-
gy,2011,31(3):66-73.
: LA-ICP-MS U-Pb
[l .2012,36(3) :630-635.
WANG Dong-bing,SUN Zhi-ming, YIN Fu-guang.et al.
Geochronology of the Hekou Group on the Western
Margin of the Yangtze Block: Evidence from Zircon
LA-ICP-MS U-Pb Dating of Volcanic Rocks[ J]. Journal
of Stratigraphy,2012,36(3):630-635.
: Columbia
L1 » 2013, 87 (12);
1834-1852.
WANG Sheng-wei, LIAO Zhen-wen, SUN Xiao-ming,
et al. Geochemistry of Paleoproterozoic Diabase in the
Dongchuan Copper Deposit, Yunnan, SW China: Re-
sponse to Breakup of the Columbia Supercontinent in
the Southwestern Margin of Yangtze Block[]J]. Acta
Geologica Sinica,2013,87(12) :1834-1852.
ZHAO G C,CAWOOD P A,WILDE S A, et al. Re-
view of Global 2. 1-1. 8 Ga Orogens: Implications for a
Pre-Rodinia Supercontinent [ J ]. Earth-science Re-
views,2002,59(1/2/3/4) :125-162.
HOU G T,SANTOSH M, QIAN X L,et al. Configura-
tion of the Late Paleoproterozoic Supercontinent Co-
lumbia: Insights from Radiating Mafic Dyke Swarms
[J]. Gondwana Research,2008,14(3) :395-409.
EVANS D A D,MITCHELL R N. Assembly and Break-

up of the Core of Paleoproterozoic-Mesoproterozoic

[87]

[88]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

Supercontinent Nuna[ J]. Geology.2011,39(5) :443-446.
SILVEIRA E M,SODERLUND U,OLIVEIRA E P,
et al. First Precise U-Pb Baddeleyite Ages of 1 500
Ma Mafic Dykes from the Sao Francisco Craton, Bra-
zil,and Tectonic Implications[ ] ]. Lithos, 2012, 174
144-156.

JOHANSSON A. Baltica, Amazonia and the SAMBA
Connection; 1 000 Million Years of Neighbourhood
During the Proterozoic [ J ]. Precambrian Research,
2009,175(1/2/3/4) :221-234.

BUCHAN K L, MERTANEN S,PARK R G,et al.
Comparing The Drift of Laurentia and Baltica in the
Proterozoic: The Importance of Key Palacomagnetic
Poles[ J]. Tectonophysics,2000,319(3) :167-198.
KALSBEEK F. Geochemical Comparison Between Archean
and Proterozoic Orthogneisses from the Nagssugto-
gidian Orogen, West Greenland[ ]J]. Precambrian Re-
search,2001,105(2/3/4) :165-182.

PESONEN L J,ELMING S A,MERTANEN S, et al.
Paleomagnetic Configuration of Continents During the
Proterozoic[ ] ]. Tectonophysics,2003,375(1/2/3/4) :
289-324.

SALMINEN J,PESONEN L J. Paleomagnetic and Rock
Magnetic Study of the Mesoproterozoic Sill, Valaam
Island, Russian Karelia [ J ]. Precambrian Research,
2007,159(3/4) :212-230.

BISPO-SANTOS F,D’AGRELLA-FILHO M S,PACCA
11G,et al. Columbia Revisited : Paleomagnetic Results
from the 1 790 Ma Colider Volcanics (SW Amazonian
Craton, Brazil)[ ] ]. Precambrian Research, 2008,164 (1/
2):40-49.

LUBNINA N V,MERTANEN S,SODERLUND U,
et al. A New Pole for the East European Craton at
1 452 Ma: Paleomagnetic and Geochronological Con-
straints from Mafic Rocks in the Lake Ladoga Region
(Russian Karelia) [ J]. Precambrian Research, 2010,
183(3) :442-462.

PISAREVSKY S A,BYLUND G. Paleomagnetism of
1 780-1 770 Ma Mafic and Composite Intrusions of
Smaland(Sweden) ; Implications for the Mesoprotero-
zoic Supercontinent[ J]. American Journal of Science,
2010,310(9):1168-1186.

ZHOU M F,ZHAO X F,CHEN W T,et al. Protero-
zoic Fe-Cu Metallogeny and Supercontinental Cycles
of the Southwestern Yangtze Block, Southern China
and Northern Vietnam [ ] ]. Earth-science Reviews,

2014,139:59-82.



