¥83%  Ho5M 2y,
2009 & 5 H ﬂij‘ ):rﬁ ¥ j:li May

ACTA GEOLOGICA SINICA

EERDUMREER VN ARRENEFR
5\(1“%9 %J‘%a %E(ﬁv FDJS%%

AR N A A e ST AL ) K A SR A MR S TR A B . F AT, 210093

PR 2 < E AR B N B AR 3 L s v B X I 3 ) A R P s B AR I ST A A B X sl o XM el AR
A AR B0 M AR Y B 33 ph K2 A B B A R R A R i S 2 B 1 28 YA AR T A . L R OO A KR - 45 4
Ay AT T AL (SEMD I & FUET A ERT . B3R 4 KRBT VA R 2 = N ARk abLac A8 Lk
WYKL T BUORL B AR — Ry 50~90nm, Jf PRI BIF S 7R 2l 1M JE B KL (grinding grains) . H 44 KRL (40K 2k R 9K 2
F i — B AR TR I TSR H R, 5 2 0L I 4R BRI TR P AT — B, IR R LB S8 4 1 B B S-C T FR R O
AL DK G878 . 0P BT U0 BT O T A R, SRR bR ANk IR )Z DL E 48 ) 2 W B i Cslippage) IB
B8 Bl . 3K T W 42 Bl R AR PR IR RN AR SRR B I B BT 8. AR SO B3R L7 T e 78 T B B U o gk
L AEAE B3 s AR EE A S B S 0 AT Lt s ST U0 W RS LB B AR R . SRR DL DX M BT U A A b

Vol. 83 No. 5
2009

T A O 5 W R R A — > 7 T e R I B AR S LR AR BTl 0 2 AT Dy b A IR RS A
KR WIPERTUIAT; GOKRKLT s PHE S B s il

B 20 20 60 484X 8 90 1% 5 D) IS PR ) 1
AT W WD AR A e R AR . HE
T BRI, BRSO B R
(Ramsay, 1967), ZRIMi X J7 Ifi B9 BF 3 TAF 16 2 BRT
T WL SRR 3 O ¢ R A BIR N A8 TLART I o R A 21
Th2e Bl B i =X 2 GO 1 T 02 I A b BR 5
T35 8 R 12 WA 1 SCHE (R Fi 30, 2006) , A K
P B YDA BT T 19 R O A iR LA | T A 2 A
JBE 852 07 T {1 WF 72 3% 26 TR A (Mlandal et al. , 2002;
Bahroudi et al. , 2003; Thorkelson et al. , 2005),
AR SCAUAE A 7 o R AR 3 L o B ik L DX X
T E A A S R ST ) Bl B (Faure et al.
1996 &F RBAE. 19985 FhE . 2003) . XX HY
Boo il RS B AR B BT U4 B 5 w2 (e
FhG0 T 2H 2O [a) ) 1 U 2 BT U L w2 (R Ak
i- N S G L 2O th )t e AU
JR A% 2% e W) P A e A T L R GO A KR )2
(nano-grain layers) fil 3} J1 # i (dynamic thin film)
B b A% 48 Chigh strain domain) ( Kusanno et al. ,
1999; Pieri et al. , 2001) FE47 45 41 % B Fn g K RE
A0 SR

1 HRE =

TLPG R ) 1l A pg Rt A AR s 1L b 8 Sk
SERE MERE A — DX, L THEM ST
PR B BB oot AR R A S . BDE il —
RS WA M, STLW R P, 1% XA
e [11] 1) T A KO 1) B YA AE = AN [R] A A 3
BT (E D .

(O h=Froe il A B E S . e tb— THCE
t— R ateny d- Eooly S i A . s o e
i A F b i X o BE KA AR AR I AR
AR5 TR AR A Y A AL R AR 2 4R R AR 1400 ~
1800Ma (L iH Y45, 1998) 5

OWAZRM Foxh AR ELRERR
BB R, MEERS N NHAMBRMEH. T
A AR 5 & Rk 9
Wa DA, KN E R iRs . BIREA N —F
UOKMBRE S BRI A A G . MHERLRAFR N
700~800Ma (FEI M4, 1996),

e BRI s MR A AN 45 R 2 TR R IR
FVES TR AD B B AR s A B, i A8 T o d . 9
KA WD L J2 I K A 3 B A A i, W2

I ASCNER ARPEIEGIH (%5 40634022,40372092,40572118,40373024) 67 PR $t 1R {2 [ ¢ T 53 55 4 % T i B 2 U H (G 5
200701 {1 T o S5 B I e A 1] K T i S e & B T H (455 PLNO606) % B A 52 AR

W H 3 :2007-11-28 s Bl H 9 2008-11-22 5 B¢ 4T 4 48 - A A )

TEZ WA XM J, 1984 4E A, B R B S iRl 2424 Be B # . MG . 025—58646516; Email: njulivhao@ Gmail. com,



610 Moo

2009 4F

P Aepg a0 i X 3 07 PR (HR AT LR 55, 1998)
Fig.1 Tectonic map of Wugongshan, South China
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1—Gneiss and granite gneiss, early Paleozoic; 2-—slate and

phyllite strata, Neoproterozoic; 3—granite, late Mesozoic; 4—
phyllitic Devonian clastic rock; 5—large-scale detachment fault,
cutted by later fault; 6—normal fault; 7—attitude of foliation;

8—sampling point and its number
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Table 1 Measurement and comparison of the texture of nano-sized particles in the ductile shear zone in Wugongshan
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Fig. 2 Profile map of the ductile cleavage shear zone,
argillites(Pt; Sh), Sanxingkou, Wugongshan
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S1. S2, S3—foliation; 355°38°—dip direction and dip

angle (the same below) ; A—sampling point (the same below)
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Fig. 3 SEM of the ab fabric plane of the sample
from point A in Fig. 2
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The arrow shows conglomeration of nano-sized grinding grains,

some of them have spherical nano-sized grinding grains on their

circumference
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Fig. 4 3D map of the lineation a,b and slide direction

of hanging wall of fault in Sifangjing, Wugongshan,
Block A (D;w) thrust onto Block B (Pt; Sh)
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L, —lineation a; L, —lineation b; Q—rodding structure of

quartz; (other: the same as above)
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Fig. 5 SEM of the sample from point A in Fig. 4
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The arrow shows nano-sized grinding grains which are

in directional arrangement, and forming the nano-sized lines
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Fig. 6 Strong extrusion schistose belt in limestone
(C;-Pi¢) Road Gaoshi, Yichun
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The pen and the pane show the sampling point;

The arrow shows the brittle shear plane
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Fig. 7 Sketch of the sample from sampling point

in schistose belt in Fig. 6
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Fig.8 SEM of the sample from point A in Fig. 7

(nano-sized stucture)
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The arrow shows snarling of the multiple grinding grains
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Fig. 9 SEM of the sample from point A in Fig. 7

(stress mineral)
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Fig. 10  Gneissic granitic mylonite, Luojia,

Wugongshan
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The arrow and the pane show the sampling point
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Fig. 11 Sketch (plane ac) of the mylonite sample from
sampling point in Fig. 10
S, C/x S-C i #
S, C shows the S-C foliation
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Fig. 12 SEM of the sample from point A in Fig. 11
(nano-sized stucture)

B GYOK TBURE 2 5% 4R A BORL . BB R 3 )
Single nano-sized particles aggregate into

composite particles, and distribute uniformly
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Fig. 13 SEM of the sample from point A in Fig. 11
(en echelon mica fish structure)
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m—ultra-scaled mica fragment; S, C shows the S-C foliation;

the arrow shows the nano-sized particle flowed parallel to a axis
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Nano-Scaled Study on the Ductile Shear Zone in Wugongshan, South China

LIU Hao, SUN Yan, SHU Liangshu, LU Xiancai
School of Earth Sciences and Engineering , State Key Laboratory for Mineral Deposits

Research, Nanjing University . Nanjing., 210093
Abstract

Based on the Sino-France cooperated regional tectonics investigation of the middle part of the
Caledonian orogenic belt in South China, SEM studies on nano-sized particles and dynamic thin-shell or
films in different kind of ductile shear zones from Neoproterozoic to Mesozoic (ductile cleavage zone,
thrust fault zone, extrusion schistose zone, tensile structural zone) in Wugongshan were carried out.
Nano-sized particles(50~90 nm). grinded and rolled into grinding grains, were found in the ab and ac
fabric planes of the high strain zone on the surface of the four types of ductile shear zones. The nano-sized
particles, lines and layers composed a system of nano-sized lineation, foliation and fabrication, which
parallels to the visual lineation and foliation. Ultra micro S-C foliation and preferred nano-sized stress
mineral were also found. In addition, the so-called "static friction" is actually the smooth movement,
which is formed by slippage pushed by slight friction of nano-sized particle layers, and caused by the
grinding and rolling of the nano-sized particle and composed particle. We discovered that the nano-sized
particle layers are widely distributed in ductile shear zone, the nano-sized textures is comparable to the
micro-sized textures, and the mechanism of ductile shear movement is special. Then, we discussed the
system dynamics on the time delay of the Caledonian orogenic belt in South China, since the ductile shear

zones were abnormal developed in the superficial structural position of this area.

Key words: ductile shear zone; nano-sized particle; smooth movement; Caledonian orogenic belt;

Wugongshan





