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Abstract; A numerical modeling of the structure-fluid process during mylonitization was conducted in order to
investigate the possibility of gold mineralization related to mylonitization. Based on stress analysis and micro-
structural studies and comparison with modeling results, it is proposed that the study area was under compres-
sion in the direction of 108° during the formation of the mylonitized zones. The results of numerical modeling,
together with previous studies, suggest that anomalous belts of volumetric strain increment are favorable for
mylonitization and syn-mylonitization mineralization, and provide favorable site for later hydrothermal mineral-
ization. It is proposed that mylonitization took place from 212 to 168 Ma at temperature from 300 to 500 C,
and the syn-mylonitization mineralization process occurred from 197 to 168 Ma at temperature from 300 to
340 °C. Uneconomic mineralization may have been produced during mylonitization, which was upgraded by lat-
er hydrothermal mineralization to form the Hetai gold deposit.
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Fig. 2 Geotherm-age evolution curve of the Hetai goldfield
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Fig. 4 Shear direction(A) and the analysis of kinematic vorticity(B)
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Table 1 Parameters of different rocks in the Hetai goldfield
/(kg »m ™) /Pa /Pa /Pa /Pa /() /!’ /)
2 755 4, 93X 10" 6. 38X 10" 0. 96X10° 5. 42X10° 29. 35 0. 10X10° % 3
2 700 5. 94X 10" 3. 03X10" 5. 56X 10° 5. 15X 10° 30. 20 0. 002 0X10° " 2
2 650 4, 82X 10" 2. 77X10" 6. 00X 10° 10. 00X 10° 29. 00 0. 002 510" 2
4 . (6D 0. 0~
0. 0250, 0. 0~0. 005, 3 NEE
(483 ~650 MPa) ’ X
420 ~ . o
650 MPa"" X C 6A)
— 650~ — 300 MPa( “— ), o
—600~—>550 MPa, 3 NEE ( )
_ 1 , —0. 006 5~ —0. 002, —0. 006 5~
—500~—450 MPa , s 1l —0. 005, 3 NEE
. — 550 ~ — 500 MPa C 7A), X
,—500~ —450 MPa :1 , —0 004~
I . —550~ —0.0035 31l
—500 MPa ,—500~—450 MPa . , —0 005~ —0. 004 » —0. 004~
Y ( 6B) —350~ —0.0035, |
—125 MPa, —250~—200 MPa, 3 , 0. 004 5~ —0. 004,
NEE . . 11 I
X . 1l . |
. ( NIl
6C) 200 ~ 400 MPa, 325 ~ ( 7B.O),
375 MPa, 3 NEE . .

, X



, s s/ (Earth Science Frontiers)2011, 18 (5)

2

Table 2 Statistical results of numerical modeling

/(" /m

/m
1 76 929 34
X — 550~
11 73 1502 38
( 6A) —450 MPa
I 76 786 48
I 76 658 19
Y — 175~
I 73 1220 19
( 6B) — 200 MPa
I 75 230 15
I 75 903 29
275~
Il 73 1 466 30
( 6C) 325 MPa
Il 75 680 26
I 74 872 48
0. 005~
Il 73 1435 43
( 6D) 0. 0225
I 74 585 41
1 75 887 39
—0. 005 5~
Il 73 1 557 42
( 7A) —0. 002
I 75 732 33
[42-45]
5 [47] s
Ross [
5.1 ,
C 7N 275~
350 MPa( 6C),
160~210 MPal" ° ’
( Si.Al.K.Na) °
 6A.B , (s8],
- IR} ( 6A.B) -
° b
( 6D, 0
b
7A)
’ ( 7A)
[39]
’ o
(
5
[40] I
.10 ( 6C.7A)
N b
.
b, SC ) « 9,
( 7B.O), 5.2
C 7A)

(

73

[46]

[511)

6A.B)



74 / (Earth Science Frontiers)2011, 18 (5)

l“'
W e Volumetric
) I strain
increment

=5.75
-5.50
-5.25
-5.00
I -4.75
—4.50

-4.25
I -4.00%1073

: : / iy -85
L - } 5
SERR I o

-6.5 -6.0 -5.5 —5.0 ~4.5 —4.0 3.5 -3.0 -2.5 -2.0x107

in oot N T T
strain increment 0 5x10
7
Fig. 7 The anomalous belts of volumetric strain increment and fluid migration
A— Bl ;C— 11

‘-2.IJ =25 =30 -3.5 40 -4.5 -6.0 -55 -6.0 —ﬁ.SX.lﬂ" -1 -2 _3 4 5 6

8 (A N N (B

Fig. 8 The anomalous belts of volumetric strain increment(A) compared with known mylonitized zones,

anomalous high value belts of geo-electrochemical values and Gamma-ray spectrum(B)

Volumetric
strain inerement

1— 32— 53— 34— 35— 36— .
[54] [55-56]
¢ 7B.O, . ,
(5253 , (
[52] s . ) [57-58] s

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(Earth Science Frontiers)2011, 18 (5)

[56] ,
[59]
[6] s
[5] s
( N
Y Y Y ) b
¢ 7B.O)
[14-16]
| Il
9 19 (ML-9 ML~
19) C 8,
(350~600 C). (150 ~200 MPa)
(125 ~350 C)
(20, 5~120 MPa)™,
C 2, 250 ~ 350°CL0T, 2~
10 km" ( 2 755 kg/m’, g
9. 8 N/kg 54~270 MPa),
. 140~340 CHY,
20. 5~120 MPa™,
250~340 °C .
54 ~120 MPa .
[61-65] _
. 300°C
[20]

)
[34]
)3
300°C
340°CHHY,
300 ~340°C,
« 2,
Co6] |
1 g/t[fi] s
6
(D
(2)
(
(3)
300~500 C,
340 C,

S

108°

75

SC

5L 6%

[13]

168 ~197 Ma
Cl/F~

0. 3215 g/t

212~168 Ma,
300 ~

197 ~168 Ma,

N



76

[1]

(2]

(3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

. . , / (Earth Science Frontiers)2011, 18 (5)
, [17] : : :
3S.Cl/F , L1l . 2008, 29(9); 7-10.
[18] , , s
[Jl. , 2006, 27(3): 9-13.
[19] , , ;
° 0l . 1995, 17(4) ; 405-415.
[20] 1.
, 2002, 11(2): 88-95.
[21] . . ; . LIl
s s , , 1992, 38(5): 407-413.
[J7. > 1992, 23(3):  [22] Stipp M, Stiinitz H, Heilbronner R. The eastern Tonale
245-253. fault zone; A*“natural laboratory” for crystal plastic deforma-
s s s tion of quartz over a temperature range from 250 to 700°C
[Jl. , 1992, 2(2). 1-6. [J]. Journal of Structural Geology, 2002, 24. 1861-1884.
, LI [23] Faleiros F M, Campanha G A, Bello R M, et al. Quartz re-
, 2007, 36(1): 13-16. crystallization regimes, c-axis texture transitions and fluid in-
clusion reequilibration in a prograde greenschist to amphibo-
[D]. , 2009, lite facies mylonite zone(Ribeira Shear Zone, SE Brazil)[]].
- Tectonophysics, 2010, 485 193-214.
LI , 1993, 12(2): 120-128. [24] Pryer L L. Microstructures in feldspars from a major crustal
s . REE thrust zone: The Grenville Front. Ontario. Canadal J]. Jour-
LIl , 1993, 12(3): 202-211. nal of Structural Geology, 1993, 15. 21-36.
. . Chown E H. [25] (1]
, 1989, 4(3): 39-55.
0. , 1994, 39(11): 1026-1028. [26] Zhang K J, Cai J] X. NE-trending Hepu-Hetai dextral shear
, , zone in southern China: Penetration of the Yunkai promonto-
[Jl. , 2004, 22(1). ry of South China into Indochinal[ J]. Journal of Structural
164-170. Geology, 2009, 31 737-748.
, , , [27] Pfiffner O A, Ramsay ] G. Constraints on geological strain
[Jl. , 2010, 29¢( ). 1-11. rates; Arguments from finite strain states of naturally de-
, , formed rocks[ J]. Journal of Geophysical Research, 1982,
[J. , 1997, 22 87. 311-321.
(1): 20-26. [28] Kim ] W, Ree ] H, Han R, et al. Experimental evidence for
Bonnemaison M, Marcoux M. Auriferous mineralization in the simultaneous formation of pseudotachylyte and mylonite

some shear zones: A three-stage model of metallogenesis[J].
Mineralium Deposita, 1990, 25: 96-104.

, , LIl

, 1995, 34(4) . 82-87.
) ) ) (M.

, 1993.
Zhang G L, Boulter A C , Liang J C. Brittle origins for dis-
seminated gold mineralization in mylonite; Gaocun gold de-
posit, Hetai goldfield, Guangdong Province, South China
[J]. Economic Geology, 2001, 96 49-59.
[D].
, 2004,

SHRIMP

il ) ’

(1] » 2006, 52( 5): 690-699.

[29]

[30]

[31]

[32]

[33]

[34]

in the brittle regime[]]. Geology, 2010, 38 (12);: 1143-
1146.
[M].

Ttasca. FLAC: Fast Lagrangian Analysis of Continua, User

, 1985.

Manual, Version 5. 0[ M]. Minneapolis: Itasca Consulting

Group, Inc, 2005.

[D]. , 2007.
, . FLAC (M.
, 2005.
[M]. , 1995.
L1 , 1988, 2(3): 10-17.



(Earth Science Frontiers)2011, 18 (5) 7

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

0l
Liu L M, Peng S L. Prediction of hidden orebodies by syn-

, 2007, 14(4): 49-60.

thesis of geological, geophysical and geochemical information
based on dynamic model in Fenghuangshan ore field, Ton-
gling district, China[J]. Journal of Geochemical Exploration,
2003, 81: 81-98.
McLellan J G, Oliver N H S. Discrete element modelling ap-
plied to mineral prospectivity analysis in the eastern Mount
Isa Inlier[J]. Precambrian Research, 2008, 163 174-188.
Ramberg H. Chemical bonds and distribution of cations in sil-
icates[ J]. Journal of Geology, 1952, 60(4): 331-355.
Bell T H., Cuff C. Dissolution. solution transfer, diffusion versus
fluid flow and volume loss during deformation/metamorphism[ J ].
Journal of Metamorphic Geology, 1989, 7. 425-477.
Vernon R H. Controls of mylonitic compositional layering
during non-cataclastic ductile deformation [ J ]. Geological
Magazine, 1974, 111. 121-123.

, ; ) (M.

, 1996 109-143.

0’ Hara K. Volume-loss model for trace-element enrichments
in mylonites[J]. Geology, 1989, 19(9) . 893-896.

, 1995, 40(10); 913.
- [J7.

[l
. 1996,
3(4) . 209-215.

Mancktelow N S. How ductile are ductile shear zones[ ] ]
Geology, 2006, 34(5). 345-348.

Glazner A F, Bartley J] M. Volume loss, fluid flow and state
of strain in extensional mylonite from the central Mojave Des-

ert, Califorial J]. Journal of Structural Geology, 1991, 13:

Stanton R L. Ore Petrologyl M]. New York: McGrawHill,
1972, 713.

Ross J V, Lallement A, Carter H L, et al. Neoblast and
subgrain sizes in experimentally deformed olivine[J]. Eos,
1977, 58. 512.

Oliver N H S. Linking of regional and local hydrothermal
systems in the mid-crust by shearing and faulting[J]. Tec-
tonophysics, 2001, 335: 147-161.

Musumeci G. Sillimanite-bearing shear zones in syntectonic

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[59]

[60]

[61]

[62]

[63]

[64]

[66]

leucogranite: Fluid assisted brittle-ductile deformation under
amphibolite facies conditions[J]. Journal of Structural Geolo-
gy, 2002, 24(9). 1491-1505.
0.
, 1990, 14(4): 325-332.

0.

Loucks R R, Mavrogenes J A. Gold solubility in supercritical

» 1991, 27(7): 12-15.

hydrothermal brines measured in synthetic fluid inclusions
[J]. Science, 1999, 284 2159-2163.

[l
Hyland ] M, Bancroft G M. An XPS study of gold deposition

, 1996, 25(1): 84-92.

at low temperatures on sulphide minerals: Reducing agents

[J]. Geochimica et Cosmochimica Acta, 1989, 53: 367-372.

[yl
, 1998, 44(6): 643-648.
Jl . 1996, 3(4) .
200-206.
Engvik A K, Austrheim H, Erambert M. Interaction be-

tween fluid flow, fracturing and mineral growth during
eclogitization, an example from the Sunnfjord area, Western
Gneiss Region, Norway[]]. Lithos, 2001, 57; 111-141.
. . [yl
. 1995, 41(3) . 277-281.

Sibson R H. Fault rocks and faults mechanisms[J]. Journal

of the Geological Society(London), 1977, 133(3). 191-213.

[l ,
2001, 3(4): 271-275.
L. . 1999, 23
(1): 3-15.
Richard H S, Francois R K. High-angle reverse faults fluid-

pressure cycling, and mesothermal gold-quartz deposits[ ] ].

Geology, 1988, 16 551-555.

(1. , 1999, 6(2): 315-323.
L1 , 2004, 11(2): 393-400.
(1. , 1990, 10(3): 291-298.



