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B -HGTHEARFAMESNAAEHKAER
Aha% FULAESESNA GEZNA.XAME
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360 ~ 400C, 0.7 ~ 0.85 GPa (E} ¥ 1§ %, 2002,
2003; 752 % ,2005),
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Fig.1 Geological sketch map of Nangang —Gaogongdao
ductile shear zone (modified from Xu et al. ,2003
and Qi Jinzhong et al. , 2005)
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1—Meso — Neoproterozoic metamorphic rocks; 2—Cretaceous
terrestrial facies clasolite; 3—Paleogene terrestrial sedimentary; 4—
thrusting ductile shear zone; 5—slipe fault; 6—unconformity; 7—
studied area; [ —tectonic imbricate shear slice of high pressure —
low temperature metamorphic rocks in the south Sulu: [ a—
Guannan tectonic shear slice;

I b—Lianyungang tectonic shear

slice; I c—Yuntaishan tectonic shear slice; I —tectonic imbricate
shear slice of high pressure—middle temperature metamorphic rocks
in the south Sulu; [f —tectonic imbricate shear slice of ultrahigh

pressure metamorphic supracrustal rocks in the north Sulu
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TYNEHEATHGCUOMERFGY L), BT
VARG ERY BIRKAa% BRAaEBTA. .85
A \EA EENARENA . HEARIBA.X
A BLAFQHE),BRBERG R EM. H 59
KA BAKAORNERE ESESF OB DR,
AHMPR K ER, BB KL S BRI, IR —
EREME G KERBEEEEZE R EMBK
b, BRI, 2 BER AR KRN ERES
BEE BB -TRENGRAL. HBo &S
T ST EERETIL . EREEOPELREE
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X10 em MR AR EFRARKBKRKEREARES
FHASR KM S A amE - ERI-D . BRHE
B B 09 K LA R AE o B TR A 1 A B R R, R
e A B KIS B B PR Y (B4 . 1995 R
FHE%,2005a),

BRAC-ZKARF A WEESEKAR,
R MEWELET . FETYENKD
KAFUKOMAR REVYIAZHMES
BB Y FERRET AT KA NS a %,
KA — 30 B 5T, D B4k b R TR, B
HE—EBENMYTaUNBL. GHEN
KL B ORI B B8 4 A 43 A SH R K A R BT A R
. OBEFWREEASR A (ERT-2.3.D. %
HAORE—EBREWEES, HEAESENT Y
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£ F 72.94%~ 78.00%, ¥ 3 75. 45% ; TFeO %
1.13%~2.95%, F 4 1. 84% ; ALLO, #£ 10. 71 % ~
13. 78 B X [B] I 3l , #5912, 33% 3 TiO, 40. 12% ~
0.27%,F30.19%;A/NK 7£1. 01 ~1. 64 [d],
#1.21,A/CNK H— M 7E1. 0~ 1. 34 Z 7], I 5l ik
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W EERR A M EE R A P SIO, F B AL TF76.76%
~ 79.37%, TFeO 3} 0.72%~ 2.43%, ALO; 1E
9.79%~12. 27 % X [E N i 3, A/NK #1 A/CNK {8
7E 1.0 fft ¥, Na,O + K,O 18 &8 & . M 7.52% %]
8.83%, Na,0O/K,O & # /N F 1.0, TiO, & & >
0.169~0.34%,AR ZEfLF4.9~18.31(F1), 5
SIO, 2 EME KR TE A-R-SIO, ®## 1 Ttk A
X .

BEXE EEEREBENEM. A -KS
R RBIEER S H R ERE, TIO M SIO, 5B %
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Table 1 Chemical compositions (%) of rocks and their calculatal parameters in Nangang —Gaogongdao ductile shear zone
=Py CRABRRECERARABE)" HMBER A BEMR &

e H-2 | H¢ | H-8 |H-16 | H-17 | H-19 | H-21 | H-28 | H-29 | ¥ |Z-108|Z-122{ ¥ |Z-129|Z-132|Z-133| Fij
Si0, 75.1675. 68(78.00|77. 26|74. 66|74.56(76.92|72.94(73.87| 75.45 {77.96{76.76) 77.36 [74.98|79.37|78.90| 77.75
TiO, 0.20]0.1310.12|0.19[0.25]0.17}0.15[0.27 { 0.22| 0.19 0.16 1 0.30| 0.23 0.34]0.25]0.18} 0.26

Al O; 13.09(12.70(11.31110.71{12.28(12.53|11.27(13.78|13.27| 12.33 [10.84(10.78| 10.81 |12.27|9.79 [11.28] 11.11
Fe;O3 0.980.6811.00|2.54|1.50]0.52(1.98]1.070.79 1.23 1.70 | 1.°84 1.77 1.25]10.25[0.76| 0.75
FeO 0.740.45[0.350.41]0.48|1.00(0.42}0.690.99 0.61 0.48 | 0.59 0.54 | 0.6370.47 0.32| 0.47
MnO 0.03]0.040.06{0.08[0.02[0.12]0.63[0.070.09| 0.13 }0.07|0.03 0.05 0.0810.03]0.05| 0.05
MgO 0.03]0.160.07,0.0410.13]/0.29[0.08(0.30)0.29| 0.15 |0.46}0.33 0.40 | 0.79|0.44 | 0.57 0. 60
CaO 0.0710.2710.1210.22[0.2410.69|0.21]0.31]0.93} 0.34 [0.24[0.32| 0.28 {0.24[0.06|0.10| 0.13
Na;O 3.87(3.84|3.67|3.69|4.23[3.73|3.85|4.48(3.98 3.93 2.98 3.40| 3.19 3.54 10.56|3.48 | 2.53
KO 4.54 1 4.88 | 4.68 | 4.38 | 4.38 1 4.63|4.28|4.80]4.21 4.53 5.1114.94 | 5.03 5.08 8.27 | 4.04| 5.80
P.0O; 0.09]0.02]0.01]0.01[0.03|0.04]0.03[0.05(0.08| 0.04 |0.01|0.02} 0.02 0.04|0.02]0.01 0.02
Bk & 0.66]0.42]0.25(0.76]0.76|0.92[0.110.94|1.23 0. 67 0.27 | 0.07 0.17 0.580.21]0.52; 0.44
total 99.5 | 99.3 | 99.6 {100.3199.0|99.2]99.9}99.7]99.9| 99.60 [100.3|99.4| 99.83 | 99.5]99.7 [100.2| 99.82
A/NK 1.64 11.37(1.25(1.12]1.3911.01{1.01 | 1.01|1.05 1.21 1.0410.99 1.01 1.0810.99]1.12 1. 06
A/CNK 1.59(1.34({1.22|1.29|1.30]0.93 | 0.99 | 1.01 | 1.04 1.19 1.00 | 0.94 0,97 1.04 1 0.98 | 1.10 1.04
AR 4,54 | 5.1016.42|6.641{5.40|4.44)5.85|4.86}3.73 5.02 6.41 (7.04 6.73 5.43(18.31|4.90 | 9.55

EL B (g/cm®)| 2.60 | 2. 62 | 2.64 | 2.66 | 2.65 | 2.65 | 2.67 | 2.63 2.64 | 2.64 |2.66|2.66| 2.66 2.66|2.63|2.65 2. 65
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s AR T IR B e R I & s B L
B E R E S AR, LIRS R EHT N
YA BT VR B2 S LR B B R R AR S i AR P
BASWITHRE.SHELLBANERZMFETE
BEB A B R A AN TE Sh 4R 7
BER-BASHE ST ARTES TERE
ZEell—% EFFTAANcARERARARS,
F7E900~700 Ma i8] 4% T Hu b Py F Bt A AT )
1o 2 o R B A oKL S Bh PR (R S, 2005a)  BF
EHMBEMETNE T LEEEREN.INESE
1 #b X B 35 BRCF 2 A B A A PR AR T RR RE L B AR X
B — s NHIER LSRR E ERETHWEES
AANSERAEMAREA DML, CIPW RS
MHBGERERHEEFTET YR BRRFE—EE
RABRKER-BHMGED, RPIEHYH LA
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EOHNERARARE ——RKRAaRFE RHE
BEMEERETRNARMARE—_KAER
T &R R B R E — R P E T
HARTRENSHER, AT REF LA
R AR A ERIEN SRR EFEB TR
o Ti. Al 2 A% e 2 B9 4H 43 (Ague, 1991 ; Condie et
al. ,1996;Klammer,1997) ,{H Al #E 28 A% R 46 A i
2 R E — E WIS 3h tE (Ague, 1991 J§ 41 1§ 5§,
20000, LHBKAH = F g B HH & th (O
Hara,1988;0’ Hara et al. , 1989 . Ti TE A G F IS

AL R 5~50pg/g . H S84 B B EE /D F0. 0015, 7
HiABE SR PEATRENIERSE,1996), 7
EATEERIBEPMESIEE S AR, E—1H
AE 1) 2 BB 5T & (O’ Hara, 1988; Ague, 1991, 1997; 4
1 BR 25 ,1995; Condie et al. ,1996; X1 78 B £5,1996;
Klammer, 1997 ; B4 15 % ,2000) P B B B F {7 ./D
BFoMEGR TR EREESISBRFREREN
EVEH TR (FEE,1992), BETLUENSET
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EZ— NI Ak E TiOH P,OME R S B4 4y,
FELL TiO A PO A S BB R TIE M LR E | (E2)
ALLE M, IR S F L& E (B 2a) 1, MgO,
TFeO 1 Fe,O;fi T %5 Lh 28 & 5 , 2 B A8 % 38 i ;
Si0,, AL Oy \Na,0 1 K,O A S HLZ T, RBE
1175 B iF 4 5 TiO, . CaO, MnO, P,O, #1 FeO fii F %
Bb &8 ffF 3T L 7E S0 BT U1 AR T D A A X AR A 5 S E R AR
RH 127, TEERAFLLEE 2b)HF,MgO M
KO fi T4 & LJ7, RRE AT BE bk & Lt 72
SEMEMEN. SREEESEERAETREs L
e FAR R B B R B0 4 B U1 A a8 P A iR A
4y A ALO,; . Si0,.Ca0, Fe,05,FeO Hl Na,O fif

10

[ ]
$i0,/10

C, (MBEEE)

0 2 4 6 8
C,(ZKRERE)

FELRETH . BRRBENERRELIRPRETF
i 254 4 MnO, TiO, . CaO. P, O 3 F %5 Lt £k fft
L, FHER RN 1.38,

AEINHASENETEIBRFIARETIR H
Hor BRI EERER S LB PR 8
2, ESASNERE B REEIET R (Grant,
1986; O’ Hara, 1988; Condie et al. , 1996; Baalen,
1993), BFEEBMTHLAN.C/Co=1/Q—V) , H
C/CoREHERBE.V HIERTHE, UEFEHER
FH 127, B B RS R E AR
21%; ISt AR R 1. 38, & H B & R R
TIELN 28%.

10
8 __
[ )
L Si0,/10
= 10MgO K,0
"o ® A1,0,/2
&) ® 10Fe0
4 -
— 10TiO,
d ® Na,0
2 - ® 100P,0,
3cfoc 0
[ ) a
® Fe O, (b)
10MnO
0 . S N SR N B
0 2 4 6 8 10

C, (ZKEBEEFRE)

B2 MEEE@MEREDXE - KAEFHNFLLR
!szig. 2 TIsocon diagram of promylonite (a) and mylonite (b) verse feldspar quartz schist
VAR R MG R 89 A8 A AAR . 23 B LA BE AR S5 4k 48 (a) FIBEAR 25 (D) BB AR, B TIO, M P,Os IM B EA S NS RERES A,
B L7 W HS R B & BRI, A% R 2 F 00U B 17 BE M 5 1t 72 oh B T3 o 3520 40, (3 T2 LU 8 I 0 0 M R 2

Ha

The isocon lines are determined in the isocon diagram of promylonite (a) and mylonite (b) verse feldspar quartz schist by TiO, and P,Os content,

respectively. The components above the isocon lines show that are imported from fluid, the components under the isocon lines show they are

exported from schist, and the components near isocon line are stable during mylonitization

4.2 AARETHE

BEREEEATSASINERTRELAK:
X.,=100[F,(0:/p)C,—C,](Gresens,1967) , Lt X,
ALY OB REF, REREF, BI5 H5 &
M55 BT IR Z L 0 T 00 5351 0 BEB A AL RT
[EEAWEREC, 7 C, 2358 n Ho BERELHE
KRR SR,

WRA T 100 g, M AT 45 th T 5 B & % 4 07

&:

WIBEM % :100g Z KA & —15. 44g SiO,—
2.75g ALO; — 0.08g FeO — 0.01g MnO — 0. 56g
Na,0—0.03g K,O0—0.01g P,0; = 0. 30g Fe, O, +
0. 23g MgO+0. 06 TiO, 4+ 0. 03gCaO +81. 75g ]
g

BERR & :100g — K A% KA — 20. 71g SiO, —
3.30g Al,O; — 0.58g Fe,O; — 0.16g FeO — 0. 01g
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MnO — 0. 09g CaO— 1. 27g Na,O — 0. 00g P,O; =
0. 35g MgO—+0. 18g K,O+0. 06TiO,+74. 46 g BE#
Ao

ERFA T ERREEYERE D SO0, ALO;
M Na,O thFARIBERNE L, Hh SO, KBEEH,
HIBESHETIBEN 70%, kN ALO,, HiT %
BASBTBEN 20%,MgO . Fe,O0: & & H Fr
n,FeO,MnO, TiO,.P,O; 1 CaO & E LB /N E
BE B 4w Si0,, ALO, Fe,0;,FeO #1 Na,0 & 8] B &
F#,MnO,TiO,,CaO.P,0; & B % & ¥ & B2 4L,
MgO 1 K,O A XF 3 b, 5 % b 26 & B 45 7R 19 45
—

5 e S

MR-EmARBPEUIRERETRT AT —
S RS A I B AR TR B 0 A I R A i R T B AR
ERMETEEATUEIERE P RAFERE
A7 BB B A A Ak 28 = Bk B B G R BRE A AR BOM
BT S R KR AW AN B AP R S
KA gRa (BRI -2.3), XM HEE
AHEBEREWEET HAVYRET HBEME.
J i (O’ Hara,1988;0’ Hara et al. ,1989) .

3/2KAIS1;04 (K-feldspar) +2H* =
1/2KALSi;0,, (OH),(Muscovite) +K* + 3Si0,

2Al, O, 2NaAl Si, O; (Albite) 4+ KAISi; Oy (K-
feldspar) 4+ 2H' = KAl, Si; O,, (OH ), ( Muscovite )
+6Si0,+2Na*

Na,CaAlSi; O, (Oligoclase) 41. 5 KAISi;Og (K-
feldspar) + 0. 5H,O+ 3. 5 H" =Ca, Al;Si;0,; (OH)
(Zoisite) + KAI;Si;0, (OH), (Muscovite) + 11810,
+4Na*

ot BT A L B RO

4KFe; [ AlSi; Oy, ] (OH), (Biotite) -+ 2H, O +
Mg*?=2(Fe,Mg);Al[ AlSi;O,, ] (OH), (Chlorite) +
6Si0, +2K™ +2FeO

X 26 iz B 3 R N EE L 30 BT U0 /E R AR Y
SR Y EEBEER AR, T EEE #HEE
Y14 B U R SIO, AT A ALO; K Na™ 28 g™
YRR, MR A P AR RKERAWNIE
REBERTYERE, R ER SR TE
RENSS . RENBEIER -FTHEHERSG . 7%
T AR SR RE T Y, 55— X E A
MITESI A REFLATE, SBEABRTH,

DU HER TR EMERK ., EXMWHE

T HAERARETURENREE FE5aTHED
44y A A T IR, S BUE A RS $71 (O Hare,
1988; 0’ Hara et al. ,1989;Condie et al. ,1996), A
B, i FBE B A L AE 5 A % B i X (O Hara,
1988; 0’ Hara et al. ,1989;Srivastava et al. ,1995),
SEHEBTHEERSIEEH S (TS MM E
£ A AR A R R IR R A E R AR A 2L
IER MM, BT MR R 5t 4 B A 4r (Au. Ag ) 1E 1L
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. Deformational Recora, Compositional Variation and Volume Loss for the
Gaogong(iao Ductile Shear Zone in the Southern Sulu Terrane

» QI Jinzhong?

Abstract ¥

I The Nangang —Gaogongdao ductile shear zone is a slice boundary tectonic zone with strong mylonitization ,

whlch formed by thrusting from the southeast to the northwest. The main minerals in rock, such as feldspar

and biotite et al. , had decomp051ted or altered with different degree, that resulted in compositional variation

durmg ductile deformation. Theremto, the variation of mobile components in the rock resulted from fluid
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infiltration, and the variation of immobile components was caused by the volume loss during mylonition. The
isocon line slopes are determined by comparing the geochemical compositions of rocks before and after
deformation of feldspar or albite quartz schist within the ductile shear zone. The mass balance calculation shows
that the volume losses of protomylonite and mylonite during mylonition are 17% and 27% respectively. The
mass balance analysis and isocon diagram indication that the loss of SiO; is largest, the next is Al,O;, and while
FeO, CaO and Na,O lose to different extent, showing that they are mobile components in the rock. MgO
located over the isocon line, is the import components. The quartz vein or felsic band in mylonites formed by
separation and transfer of SiO,, Al,O;, Na,0 and FeO et al. , which resulted from the saussuritization and
sericitization of feldspar and the chloritization of biotite during mylonition. The volume loss and component
variation during ductile shearing are the important richment mechanism of immobile components, and have the

important guidance for researching the mechanism of felsic band and metalogenesis of precious metals deposits.

Key words: Sulu terrane; ductile shear zone; compositional variation; volume loss
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