doi: 10.16539/j.ddgzyckx.2019.03.002

% (Volume)43, #|(Number)3, £ (SUM)170
BT (Pages)368~388, 2019, 6(June, 2019)

B ERRZE

YFfE 4o

KM ESRE F

Geotectonica et Metallogenia

S (8] 5> AN 51 R B AR Hl B =R

LonrgER M, EEAY, B

15%&%5 EWE D, TR Y

(IL.PBEAFR JTNRRLFALH PEAHSERTHFERFT FELEERE, & J M 510640; 2.7 4

WIKRY WHEAFER, H §3 330013; 3.PEHAFREAXF, LT
HEerBRATAMNEHFAZEBENKFTHRE L LT,

S AR,
HF®m FERRFARA, dF 100037)

OB @RI AT AR S R AL, R R A S A BRI

100049; 4. F & K F WA FL
e K 410083; 5. F H MR

T, AR SCHE X A Bk AT 7

BRI 25 18] S0 A ML B AN 3 S P20 A1 R i A IF 50 E i BEAT 4 THT B3R A Bl b, 7 5 0 1 AT AR T 2 oA A 2
SRR EERER, NI T A 25 M A E AR R L R SRR I 22 5 F OB BT R

RYSZIA | 4 3 S e ol e T A& i
K HAE i B AR A SR A,

IRIE A5 R AFBE 1 55 o BIFEIN, TR 20 IR A 3R ) BT 23
MﬁuTﬁAﬁE%Mﬁ'®ﬁ%ﬂﬁ¢m%$@%ﬁTW@ﬁ%Mﬂ'@M%ﬁ%%ﬁﬁ

S (6] 23 A B A 35 2 PR AR

8 R WO A a5 o3 A ML SRR IR A S A, LA PR R FE AN R S IR R @ISR A R . WU RGBT

MR AT 7 BE I 28 43 A A SR TR LR AT 7Y

KEEIR: HR R ERL ASRIEE A A EHIE R
XEHS: 1001-1552(2019)03-0368-021

FESES: P612 XHEkFRERD: A

0 51 =

HERY) i is sh e a5 BRI Mk, S B ER
ARG T AL B 2R PE AT Je b, PRI ks B T 4
BRET R IE 25 1 1 22 S5 RV AT TE R 25 0 A L AR 2y
AP, S R PR e RZSAE T 5 4 Hh ot it
R X8 MR PR IR A, s BT A
S MU SR Y, A R I BT T X G
AR M & A 2 HE (Misra, 1999), 2 1] 43415 1
T, SRV IKER B —M., mERES
(2008)TESE A ER 1 1 2500 J7 K I3 KAV E™ PR o
P b il B B0 R AL B DR R AR IR 2 B A

Y #5 B #3: 2018-06-20; 2 /= H#A: 2019-05-14

T S 37.3%) R0 (L EBEE) 18.2%),
PRI o>t 21 A BRI XHE, FFIA R S R
M5 E R R UIAHOC . Sillitoe (2012)7F 5045
BRI WS SR s ER bR A B AR
—Pk, FEETRE R A, IR A
A1 B gk R 1 A A BRAA T 0 A R 2 — e ) R R

R R I A BRBE W IR 18 20 A 52 TR 30 4 s 4 1l
e — I 1 TR b Al #4575 b X (Cooke et al.,
2005) M ARAE(2010) TA Sk A0 i A 50 2 AL
PR 2% S 2 s AR W RSP Y M X B B 4 0 A A AN 2
—ARA R . XN, EAREB I TR Y
T, (HEeREE T 1 LT 2B T4 5% it

LB 280 K& ST AR E <G 0E IR A TF R (2016 YFC0600401, 2017YFC0602302)%% Bl .

E—1EEE

e FE966-), B, A, BFEG/HER, EEMNFAE RS SRR BTG . Email: xuderu@ecit.cn



% 3 HA

WEME: KT ERMNZTESH A5 MR S ERRE 369

& W-Sn ULFUA 4340 75 (Romer and Kroner, 2016).
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Fig.1 Global distribution of cratons, age provinces and orthomagmatic deposits
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374 Atetod s Ko B

F 435

AR IR, AT IR R -l AR . Pl A R A
T I 7E W B 24 25 3R 45 (Hou et al., 2011); @a %
EEFS, WK B R LA 77, (HEEE
hFd . B A @F S RARL KL
VHMS % SEDEX B MVT B4 AL PR A= H
FUB AR X 557N

2 AT A RIS 3 A3 P s DR R

SEBR b, VR A 2 [B) R B A A
A, FERT] BRI RS M, BRI WA &
— XA B A PR AR . Bt AT LR S i
WA A8 2 8] 53 A5 AN 38 50 1% R 25t 3 J2 9 Tl s
1 A B[] 23 AT AN S R R 2
2.1 KFEELHERMEES

B AE A2 [0 43 A R A4 50 5
Bk 3 5 40 b 5 T R G R b ) T A R o B 2 S
KREY), I PP 2 5 CEAR SR I A A Bk R
Hise 4l AL 25 . SRR e K
Bl (A& K se b . PH IR i . B RE B 4 A )
AL, H R Bl A B B A2 25k 00 b 56 T8 A i st A
R ) b B RA) 3E ARRAE o R il A RROTE Al B L B
i B ST VE A B i 3R A, 2 B RO RN AR ]
) Bl R 7 b 5 77 5B B A 22 2 R BB PE A T .
K il b 5 28 BFN 235 44 Fe BE AR AR S H — R S AN [R] Bsf
WWI-ZE R R L2 WM ZHr Befli i . PR mE s,
— FR I 1 114 A A i R AR L B AE BLR
SREERG— AR ALK, HhERHE
SRR LRI L X S 2 05 T i N LA A PR R
INTREAIE A b = I N Y U U S A R 37 N 5
Kt 5 A P ek v f (R A S ORI G A
(KA A ) MG N2 TE (NE-NNE 1] 7%
KWL . Wb T Fg ik 57 et b a7 50 4k
TR A TR AR 2 A RS L B B
LML OB B & BEEAORA S AR S U
P4 R (U) A48 & A" (Mao et al., 2011, 2013), 1
TR 3 — 527 2% T AR 1) b 7 e £ R b O ) T A, ke
FE T I VEREA T A REE, B d s T
BERH ERM 2 Mo L5 eskokhizE R .
2.2 MFE/HIE K B R — AR

B SRR A B R B, S B R T IX
SRS b BR b 27 58 00 s BB R PR BT E X3 ) e
B Hb A AE R IR A2 R ) — 4 o X R —
PERBEIESE, FFIA Ry 45 U R 23 (8] 43 A A 1

—WEERNEZ — B YR A — T
JIZ g FH Tl AN [) b J5T ) i BR T T R AR AL Y
ZE5, R T HERfL 2R A b R TR 2 B R 1Y
WS, N A FE s b | MR Ak 2 B A N R 45 e
SE T JUER MR AL R B A AR B, I
— SR 0 R 2 R 40 A B9 RR1E (Xie and Cheng,
2001) AMTC EIRS, A Rl 5 B A 1 DR i 4 Joe
Iy SRR ZESE, ERAMERR TR 2 I
(o o DAACOE P X R ], rh skedtly 2 2855 A 5
FoRFEME | BN, Cr. Fe. Mn. Ni, Co %534k
FARBEITR B, Wi RIES KT, £EA Cu,
Pb. Zn. Ag. Bi. Sb. Au & EHIc K E 4, MM
Wz s fmted, hAERKE TRELHN WL Sn.
Li. Be. REE. Nb., Ta 50 ER, THEERHIX
JNZ 53 A1 BN 6] B AR B 22 N Z A DG = D
PEFZH N . B ICRAE X IR A AR — 43
B, NEFHEERE, By X 3228 A P
I A SRR T KB %) PR AR (U3 6] g 04 b [X ), H:
b Op: e R 4 D W R S E TR | o A R 7 S
TEARE @ 2 BB AR WIE AL, FLAT HP A6 B A 3 5%
A . B S At U P R R 40 S T ) — o R B A
Afer= Tk

2= TCFR A3 AR B ST A i ) B T 2R
123 (8] 43 A, T B ALEI 2 T T T &R A ] A A,
NTTE B 1 3 B — 5 A s 28 o0 A R
— ST FRAE MR D7 5 A T B B X AR, (AR
M BR ) T kR, L AR AR B O ES . g &
B PRTER L, WA DOk S MM, 4
BRERW 0 A A R, s TrER
gl FERETC . M. B BYRERIIG &R A
W77 o3 A W R B AN R A a3, AR [l N i € X
AR /b, T AR AR HE L DR A A Y e
IRy 3/4 RS TR, B R
TE 10 {CAFERT R E TR 4G, (HEA 205 2 8 s 1L
A WP T A G ) b S A

AR RREELSE . JEMFEEES . EPEE . B35 )
1 1 45 i X)) 7 M R Y R g s B R T R
AR ATER A EE W LR A Pt. Fe., Ni,
Co. Au., U%; HAEMREZWY ITLE N U, Pb. Co.
Ni FIfAEICR, HI A W, Sn, Mo, Hg %; W/
REFERHTILE SR W, S, Au. Sb; MMM L
Hg. Mo. Cu. Pb. Sb %N F. HEKKAIR KT
WAE R T R AL A R R B B AT R 22 5
R ICRAA L, b b e Ky i B ek i



% 3 A

WEME: KT ERMNZTESH A5 MR S ERRE 375

ARG Joilr AR AR W - R -
-7 A& Gl oo AR A S8 U R 58 il A AU s -
B R2g . PAEREAS L AR R R
%t(Zhai and Santosh, 2013); i g B 7E 0 A7 I
WY B ~H -5 . B R B R G R
AAIE A R 5 4 B R . MRl AR R h
AR A | BB AN AR A R R S
Mo A A A -1 . - -s - W R
B—H 0 RGBSR I . A R G
(Hu et al., 2017), 7E8H BREE b, o WL 5 LI 4R
Jb i e K HAb G e vy, PRS2 B 38 D A g i
et FEERIT AT S8 DAV G B B, TR AR - R
B A 23 04— R s L B s

SV B, HbsE BT T R AR 23 [ R ] B o A
WAL, B — o By X AR AR R AR AR
o X PR (] K i R] b A AN ) 32 B A B
BCRNZEHE | 4 15 38 sl R 20 sl S L A A e I 28
2GR, SRR 25 5 SR R g ) 553
DA B bt 7 6 I 91 R TR A P AN 2 5 1 e e 1)
23 B HERENEREES

W IRAFe 4 5 v R 25 Pl 45 o o 4 FH 4 20
M & 26 B ZR 50 9 AE s A T 2o B2 1 R 30 5 4
J& & £ (Santosh and Pirajno, 2014), AfiTE AR F#

B8 B E(km)
100

T BT R 1 A R A B R A 25 ) R R] 1 43 A
AV — IR R, B T 50K BUA
0 At o ot AR, WA SR A S AL . DU AR
WS TR 5T R RS M L 3 A G
{18 W7 R 5 U)ol A5 R i 1Y) R R A . FR T M e 1k &
LI AL i 2 B B S S 3 0y 8 K i 22 5 [l 1)
RE . Mg S5useid:, il 80T AN FEZA
P v PR B AR 15 28 0 . HL TR Bl A BB S R £
Tl ) R 2R BRI A 25 1, DR A ) S 4 3 3R 858
() A VR P AE 28 ()RS ] 20 A AR R B RS
A1 B R IR (Goldfarb et al., 2010). 4, ¥ L%
S EE T ca. 2.7 Ga LI ARk 88 7 LAY
W, G-l =R FOR -5 R D B AE T M Rk 4% 5 45
TR LSS o AN T R 2 BB R - (B -4 IR
FIR AR 4 AR 0 IR 2= T A IR EE (B 6),
LAY 1) (5 FA 7= 51 Bk b B R I (Cooke et
al., 2005) 14 K1 5 IR B3 4 1) B 25 B A B IR
(Sillitoe, 2010), KEMFFTIEHEFRIA, AKX 5 H
WL Cu. Au SN0 48 0 R IEAJE URIETTIE I
KAVBEA ARG PRIK S5 (Richards, 2011). -4
FERZEDTRUA R EED (MVT A SEDEX HU4§)
F %5 5T A Jr 7 S R G S bk Bl oK i i 2528
154 % (Leach et al., 2010).

ZREME

= A E g

RE (km)

Pl bR R B F O~@ R R FBOBE A ™ HOE B 10 S0 H ik R i

B 6 {mIrE THERTY FKAEKENE @ Wilkinson, 2013)

Fig.6 Suprasubduction zone setting for the formation of porphyry ore deposits
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Fig.7 A composite diagram of crustal growth and supercontinent assembly in relation to the major ore deposits in
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Fig.8 Sketch map showing the three-dimensional room (a) and ideal denudation level (b) of the Shilu Fe-Co-Cu ore
district due to fold superimposition in Hainan province, South China
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Mesozoic) ore deposits in East China
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Fig.10 Secular variations of specified classes of mineral deposits in accordance with the dynamic settings
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Spatially Heterogeneous Distribution of Metallogenesis and its
Controlling Factors

XU Deru"?, YE Tingwei" >, WANG Zhilin*, MAO Jingwen®, XIE Guiqing®,
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(1. CAS Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, Guangdong, China; 2. School of Earth Sciences, East China University of
Technology, Nanchang 330013, Jiangxi, China; 3. University of Chinese Academy of Sciences, Beijing 100049,
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Abstract: Temporal and spatial heterogeneous characteristics of the global mineral resources and its formation
mechanism have now become hotspots and leading field of the earth science system. Based on researches on the spatial
distribution and its heterogeneity of the global mineral resources, the authors analyzed the major factors controlling the
spatially heterogeneous distribution of metallogenesis, which include: (O the differentiation of the crustal components
and evolution, @ the chemical heterogeneity of the crust and mantle, @ the diverse ore-forming tectonic settings,
@ the constraints of important geological and tectonic events, & the tectonic and/or structural transformation or
change and superimposition, and ® the abilities of formation and preservation of ore deposits/bodies. In order to
understand the heterogeneous distribution of the global mineral resources, the authors point out that the future work
should focus on the following five aspects: (D the mechanism of the spatially heterogeneous distribution of continental
metallogenesis, @ spatial distribution of metallogenesis in the context of the global tectonics, 3 the factors control
the spatial heterogeneous distribution of metallogenesis, especially the deep-seated metallogenic process(es), @ mineral
systems and ore deposit series, and B the mechanism of the spatially heterogeneous distribution of the global mineral
resources.
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