DOI:10.16539/j.ddgzyckx.2015.01.010

(Volume)39,  (Number)l, (SUM)144
(Pages)93~109, 2015, 2(February, 2015)

K ES K F

Geotectonica et Metallogenia

vA BIF & & 457 & 4y 15

S A 1 o 1,2 3 1,2 = = 1,2
VfE 4, REEE S BERS, AER Y TR
AL 2 s 1,2 e 1,2
G 7 R o A =
(1. , 510640; 2. ,
100049; 3. : 100081)
=
(BIF)
BIF
K HEIA: (BIF); ;
hE 425 P589; P61l  XEAFRERFRD: A X E4S: 1001-1552(2015)01-0093-017
= Xu et al., 2013, 2014),
0 5] 3 (Xu )
BIF
( (Khan and Naqvi, 1996; Powell
BIF)(Gross, 1980; James, 1983) et al., 1999; Rosiere et al., 2001; Lascelles, 2006;
, Siemes et al., 2008) ,
(Klein, 2005; Li et al., 2014) BIF , BIF BIF
BIF

(Zhai and Windley, 1990; Kaufman, 1996;
, 1998; Barley et al., 1999; Dalstra and Guedes,

2004; Rosiereand Rios, 2004; , 2004;
Belykh et al., 2007; Wang et al., 2014),
, BIF
Y5 B #3: 2013-11-15; 2[E] H #A: 2014-05-14
1 41472171) 973 (

T B 228 (
F—1EEE T (1966-),

1 ARSI R XA
JIA S v B

20 80
(Kirby, 1983; Ranalli,

:2012CB416806) “135” ( 1 Y234141A07)
Email: xuderu@gig.ac.cn



94 At d s 5o P F39%

1997; Ji and Xia, 2002), ( ,
( 1978) : “
) ( , i : ,
2004; , 2008)
- ( ,1992)
, (1999, 2006) ( ,
1986) , “

(Ranalli and Murphy, 1987; Molnar, 1988; Ji and

Zhao, 1994; , 1999; Jin et al., 2002; Burov
and Watts, 2006; , 2008; Corti et al., 2010) ,
”( , 1991),
, ” (Harker, 1932; ,
1978) ,
(Karato and
Wu, 1993; Ji, 2008; , 1997; ,
2000; , 2000), (1984) (1994)
Fyfe (1992)
( 1
)l L]
, ( , 1995; McCuaig and Kerrich,
, 1998; , 2005; Lawley et al., 2013),
, /
: (Zhong and You, 1995; ,
2009) ,
( , 1984, 2006; Lagoeiro, 1998; ( , 1988;
, 1997; Siemes et al., 2003; , 2009), , 1994; France-Lanord et al., 1998;
( Schofield and D’Lemos, 1998; Nabelek et al., 2001;
) , 2003),
20 50 ,
, ( ( :

) . 2003; , 2004)



F1H WEINE: SARTFREEEMERT 585 95
2 HE3E AW Hh 2 T A AR A SR B ! ( )
, ; (
y )
( , 1978; (Ramsay, 1967), (
, 1981; , 1982; , 1986; )

, 1999; ) : (Ghosh and Mukhopadhyay, 2007)

, MVT SEDEX SST VMS
(Leach and Sangster, 1993) Picos de

(Spencer and Welty, 1986; Cameron, 1989;
Lister and Davis, 1989; , 1992; Groves,

1993; , 1994; , 1996, 2013;
, 1996; Groves et al., 1998; , 1999; Goldfarb
et al., 2001; , 2002; Hou and Cook, 2009;
, 2010)
(
fo2 ) ,
( / )
( , 1991;
, 1999, 2001; , 1998, 2000;
, 2001; , 2005),
( , 1978) ,
( , 2009; Xu et al., 2013)
( , 2007; Lietal., 2014)
Fe-Nb-REE ( , 2003)
( , 2003) (Sun et al.,
1998) (Xu and Lin, 2000)
( , 2011) Hamersley

(Lascelles, 2006)
(Spier et al., 2007)

Quadrilatero
Ferrifero

Europa (Gémez-Fernandez et al.,
2000) Upton
(Paradis et al., 2004) Topla-Mezica

(Spangenberg and Herlec, 2006)

(Sundblad and Stephens,

1983)
(Birkeland et al., 1993)
(Rickard et al., 1979)

Helgeland
Laisvall

La Calamine

(Coppola et al., 2008)

Tharsis
al., 2004) Trondheim Sulitjelma
(Fox et al., 1988)
Hill (Spry et al., 2008)
(He et al., 2009)
, 2009), ,
(
, 1996),
(
, 2008; , 2009;
)

(Chauvet et

Broken

, 1991)

, 1992;



96 At d s 5o P F39%

( , 1984) ,
3 - [} ’ ( )
1 (
, 1991) )
( , 1993; , 1996, 2002,
2007; , 1999),
, (Bozkurt and Park, 1997; Venera et al., 2000);
( L
) (Storti et al., 2003),
BIF
( Carajas :
Quadrilatero Ferrifero Hamersly (Shimada, 1993; Sibson
Krivoy Rog Bailadila and Scott, 1998) ,
Thabazambi . Powell et al.,
1999; Taylor et al., 2001; Dalstra and Guedes, 2004; , (
Rosiere and Rios, 2004; Rasmussen et al., 2007; ) (
Dalstra and Rosiére, 2008) ) _
I0CG - - ) -
L (
( , 2004; , 2011) ,
) -

(Hitzman et al.,
1992; Porter, 2002; Sillitoe, 2003; Williams, 2010)

o3 BRARATIREkE & (BIF) R Bk

_ R A =N
! ( BIF)

(Fyfe
and Kerrich, 1985; Koons et al., 1998; Sibson and ( )
Scott, 1998; Travé et al., 2000; Ghisetti et al., 2000;
Craw, 2000; Craw et al., 2002; Robl et al., 2004; ( ) !
Bellot, 2007; , 2008) , ’

3.1 Quadrilatero Ferrifero ( QF)
( , 2008) , BIF

- - Minas Gerais QF



WENE: SARTFREEENT TRF A 97

% 1H
(BIF)
, 2003 16%(Spier et al.,
2007) Minas
, Spier et al. (2007)
BIF Spier et al. (2003) , QF
BIF
, X (soft)
( 64%) (hard)
: QF
BIF
, Taylor et al. (2001) Beukes et al.
(2002)  Morris (2002)
Spier et al. (2003) , QF BIF

Lagoeiro (1998) Rosiére et al. (2001)

QF
(
)
(CPO: Crystallographic Preferred Orientation);
CPO ;
( 1

, Rosiére et al. (2001) Siemes et al.
(2003, 2008)
(basal slip)
(diffusion process) (anisotropic
grain growth),

( ) (
) :
()
Hippertt and Davis (2000) QF
BIF -
(Dip-slip)
0.8~0.6 Ga -

( BIFs)

Temperature (C)

-200 0 200 400 600 800 10001200 1400
=L 1 | L . 1 Il I
10 7=1/s . Hematite
Plasticity Fe,0, d=10 ym
. Dynamic
10 7=10" = Recrystallisation] | ;s
T 4
2 Power Law Creep D‘“““Q“"“K s
% 5 ore djiffu \\ \I/s 102;
o 10’ - I_
2 exp. data ) \ 10 =
S mé=10"s" 0y &
Q a 105l \ - (=]
: RatEs o 2
10 ‘s =
B10° N I
= 10 2
= &
g Diffusional flow I I g
=}
Z. 10°° - -1 g
107 ©n
Bpundary diffusion Lattice diffusion
Cpble crccjlo '\1}) N|‘d]bgr,ruh\crrmg\crccv
.1 MN/m 710 "10° 10
O 7 MO O 15 5L Y
0 0.2 0. 0.6 0.8 1.0
Homologous temperature, 7/T,,
1 10 mm - (
Siemes et al., 2003)(
€)

Fig.1  Stress vs temperature deformation map for
hematite with a grain size of 10 mm(after Siem-
es et al. (2003). The data labeled with different
symbols in the map represent the experimental
strain rate é)

, ( Minas BIF )
BIF ( 2
QF
(Hippertt and Davis, 2000),
/
BIF
3.2 Hamersley BIF
Hamersley
BIF : -
(2.6~2.4 Ga)Mount Bruce BIF ,
: (
/ \Y

)’ )
(Brown et al., 2004)

Barley et al. (1999) , Hamersley  BIF

Hamersley



98 Aietod s BB B30 %

(a) KrE-H T K ARIER
ATE-HERERS

(b) 2.1~2.0 Ga Transamazonian{fi & 1€ B

2 QF / - ( ) ( Hippertt
and Davis, 2000 )

Fig.2 Model for the development of the dome/syncline architecture of the Quadrilatero Ferrifero (QF), southeastern
Brazil (modified from Hippertt and Davis, 2000)
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Fig.3 Metallogenic model for the metamorphosed, Archean BIF (banded iron formations)-type iron ore deposits in the
Anshan-Benxi area, North China Block (after Fan et al., 2014)
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Fig.5 Sketch maps showing three-dimensional configuration of the superposed buckling (a) and its ideal erosion
planes (b) in the Shilu district
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Fig.6 Field photographs and photomicrographs showing texture, structure and mineral assemblage of the ores and
interbedded host rocks from the Shilu district
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Application of Lithospheric Rheology in Structural Metallogenesis:
Taking BIF-type Iron-rich Ore Deposits as an Example

XU Deru', WU Chuanjun®?, LV Guxian®, ZHOU Yuegiang"?, YU Liangliang" ?,
ZHANG Jianling™?, HU Guocheng*? and HOU Maozhou*'?

(1. CAS Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: Based on the basic theory and recent progresses of rock rheology, this paper addresses the critical role of rock
rheological properties in the structural metallogenesis. The worldwide, metamorphic banded iron formation-type (BIF)
iron-ore deposits are referred as example to delineate and evaluate the influences of structural deformation and rock
rheological properties on the formation of this type of ore deposit. It is concluded that due to rheological differentiation,
folding induced by ductile shearing and high-temperature plastic flow played a particularly key role in the formation of
the high-grade, BIF-type Fe-rich ore deposits. Therefore, we propose that a combination between structural
metallogenesis and rock rheology may be of help to our understanding of the tectono-physicochemical characteristics of
large to super-large ore deposits.

Keywords: structural metallogenesis; rheological strength; banded iron formation (BIF); genesis of the high-grade
iron-rich ore deposits; tectono-physicochemistry



