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Fig. 1. Geological sketch map of the Jiapigou gold ore belt and ductile shear zone.
1 —Devonian sediment; 2—Hercynian granite; 3— Proterozoic potassium granite; 4 — Amphibolite facies of Bais-
hanzhen gneiss; 5—Granulite facies of Baishanzhen gneiss; 6 —Banded iron formation(BIF); 8 —Ductile shear

zone and schistose zone; 9—Gold-bearing fault; 10—Fault; 11— Large-sized gold deposits.
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3.1 HBrutHEmmKa
PIRBER RS A R AT P IR B R W (R 2) . PR A BE By DI AE 5, —
RS AT An ERTE R B SR B2 NN KA o — 7R A ey #3324 (B 2 8 3) . A
PSR A U R JBE AR b [R)— R A UKL T4 3B A b Dy A AE WA, BB A 2, Bt BY D)4k
FI BG5S & R B, A AR AT 1948 2= BF CRL 7 IR EHI E H i A 2 1 3 = B
UNSTEeL )1 N - S VAT S NS
3CaAlLSi,O; + NaAlSi,Oy + 4H" + 2K* = K,AlSi;AL,O,,(OH), + 3NaAlSi,O; + 3Ca®* (1

2KAISi, O, + 4NaAlSi,O, + 4H* = K,AlSi,AlLO,,(OH), + 4Na* + 12Si0, (2)



310

" 7

Hhy

Ji

1996

R 1 eIV 1 B D) AT P PSR BE R e AR A S A M B AR
Table 1. Major features of the two different types of mylonite series rocks in the NW-trending ductile
shear zone
BE B2 5 R 5 K9 R 5 BB BBk TR 5 BE B
wie | REIN L REEN | mwn | s | mmews piowes] me¥ | s
SR Q+PI+B| Q+Pl+ | Q+Pl+ | Q+Ab+ | Q+Ank+ | Hb+ Pl | Q + Pl + | Chl + Ser
R Ser Chl4+Ep+ | Chl + Ser | Dol+Ser | +Cpx+ | Ser+Ce+ | + Ab +
ah Ser+Ce + Dol + Ce Gt Ep+Dol+ | Ank+ Dol
+Py Alln
DA TP | OF KR | OAEHM | OA KLY ORI S NOK: o)
RO K| s, | kL AR | RR @ i 5 A | B @A
AR | AR | ZwEE | R K @808 | AR
A O R | BOIE @ | B X RR | A R OER fiHEB | MiE0=
s IR ol 3S- | A fL K 51
C #H 1 W @K A
PV I oA ]
i)
KAadha | OHa | O A | OKRK R OF S NN § P
B fay | @8k | ;04 | (H = A, ;%8s | ;8=
By AR e t:® BEE; @8 | kA = £1) B4, @&k | BEAL; O K
A1k, Hwth, @ | @4 s A @ | # R (B E
[EFAFEE 4 Bf AR ERA 124::44 VD)

EL RS . Q— 3 Pl—H KA Bi— BB Ser— H = B Chl — &R 41 s Ep— & i A1 s Ce— J il A1 s Ab— N K 47
Dol — H = 41 s Py — 380" s Hb— il N A7 s Cpx — L RHE A s Gt— A B A s Alln— 8 A A s Ank— Bk 2o f1

X2 Y RV ALY ) BY DDA YR BERE S bR L IR AT A R (00

Table 2. Microprobe analyses and structural formula of plagioclases from two mylonite series rocks
in Jiapigou NW-trending ductile shear zone
£l 1 T BE B o R B BRI BE B s R Y
T Po1 P03 Po6 P171 [.O8 1.06 [L12 P102 Po2 P172 P04 P05 P105 col
w2 4 1 2 5 3 2 3 2 2 2 3 3 1
Si0O; | 58.28 | 65.89 | 59. 07| 68.92 | 66.41 | 69.89 | 73. 06 66.38 | 57.69| 68.81| 67.10| 66.44 | 66.58| 68. 87
TiO, — 0. 06 0. 04 0. 08 0.03 0. 04 0.08 0.07 0. 05 0.02 0.02 0.23 0.15 0. 04
AlO3z| 25.28 | 22.68 | 24.67 | 19.83 | 20.07 | 20.43 | 16.71 | 19.32| 25.78| 21.00 | 19.31 | 19.74 | 19.28| 19.49
Fe,0;| 0.02 0.10 0. 05 0.12 0.09 0.23 0. 59 0. 20 0. 77 0.12 0.17 0.75 0. 31 0.58
MnO | 0.03 0.02 0.03 0.01 0.01 — 0.03 0. 04 0.03 0. 01 0. 01 0. 04 0.03 0.02
MgO | 0.03 0.02 0.01 0.01 0.02 0. 06 0. 35 0. 04 0.23 0.03 0. 05 0.51 0.09 0.19
CaO | 7.98 | 3.45 6.90 | 0.53 1.20 | 0.92 0.91 0. 60 6. 83 1. 63 1. 04 0.83 | 0.66 0.47
Na,O| 7.21 7.60 7-49 | 11.00 | 11. 05| 9.20 8.89 | 11.00| 7.05 | 10.54| 10.69| 10.37| 10.64 | 9.60
K.O | 0.15 0.22 0. 08 0.10 0. 14 0.11 0.10 | 0.07 0.73 0.16 0.09 0.23 0.18 0. 04
Cr;04 — 0.03 — 0.07 0. 05 0.02 0.03 0.05 0.01 0. 06 0.02 0. 04 0. 05 —
NiO | 0.05 0.05 0.05 0.10 0. 05 0.03 0.05 0.07 0. 04 0. 04 0.02 0.01 0.03 —
BaO | 0.02 0.13 — 0. 06 0.10 0.03 0. 06 0.01 0.15 0.12 0.23 0. 08 - —
EAT | 99.05 [100. 12| 98.38 [100. 83| 99.22 [100. 96| 100. 86| 97. 85 | 99.36 | 102. 54| 98.75| 99.27 | 98.00| 99. 36
ok PG MPG | MPG PM M M UM UM PA BPM P P P P

FE PR PG — B R MPG — BB ALK T IR 2 5 PM — JBEBE 5 M — BEBE 5 UM — BB BB 5 PA — K
A0 DA 24 5 BPM — I 6 ) B 5 P — T B 5 46— " B A R 0 W5 7 47 90 BT 390 1 % T LS A K 2% 0 R I SX-50
RS L
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Fig. 2. An values variation of plagioclases in felsic Fig. 3. An values variation of plagioclase in mafic
mylonite series rocks. mylonite series rocks.

(A) —Range of An values; (B) —Average An values. The (A) —Range of An values,;(B) — Average An values. The

figures in brackets are analytical numbers. figures in brackets are analytical numbers.

3.2 kAt
H1 BY )ty 30 80 1) o0, R 2 BE 5 A D 0 S I T 0 M O Sk e A BT BBOAR,  E EE a

N
2K(Mg,Fe);AlSi;O,,(OH), +4H" =Al(Mg.Fe);AlSi;O,,(OH) s+ (Mg, Fe)*" +3Si0, (3
6Na,.;Ca, (Mg.Fe), ;Al,. ;Si;AlO,, (OH), +CaAlSi,O5 « NaAlSi;Os+3(Mg.Fe)*" +24H" 4+ 6H,0
=6A1(Mg.Fe);AlSi;O,,(OH)s+4Na™ +13Ca*" +29Si0, (4)

LR 20 B R W (3R 3) , Bl BT D) 4 1 389 58, 1 96 0T BE B 2 R A TP 4R U8 A SiO, Y
P R AT NS> 2 NI SR A AE I BE AR A IR SR e A RV S A s BE B LR AR SO, il
MgO Z# B, 2k e A1 1% 5 ¥ Ja ik 4 e A
3.3 kMR

Fl B 1) 320 3 1 Oy, B TR R Tl AR B A W T L A A 60 %6, LA R ORI A A i
o S A0 O P A RS AT M S N E AT RIR 4R 2 R AR SR 5 R bk A

MF 4 R, Eh DR e B R BE AR e T B e, Bk R AR b AR T ) b Fert (\Mg® T B P Tt i, T
Ca® B BFAR R R R A — A =A% A=A R0 AR, e T MBS 5 335
] oty 5 CO, A B 1R A0 27 N R R i

BY P47 b ik AR B DR PR B R ER DB 1 s A I 81°C SN — 5. 67 %, 10 6"°0 A 7. 12%,; H = A1
[ 650 K 7. 86%,~8.57%,0"°C J — 3. 16%,~3. 08%,,Ohmoto (1979) & ¥& i . 7E B AL (AN AF
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240 28 . pH 4 P B R (4 = BE AT E A7 AE) L 300~500 C 4 F N, OB i i 1) 07 Ce fHL
IR A =4 67C A e B, 3K 28 5% 1 48 K 2 B0 AR X BY D) 717 B i A2, BE i W T A&
DX BY ) A B I 3t 4% o 3 i 1) L D S Y U B8 YRR AL

® 3 Pl Ab v ) B D) AF by R BE R ) ke A HL R AT 2 b 45 R (V) KgAK
Table 3. Electron microprobe analyses and structural formula of chlorites from two mylonite series rocks in

Jiapigou NW-trending ductile shear zone

75 K98 7T & 41 Bk I R )

B P01 P06 P171 | L06 | LoO7 L09 L12 |[P172 | Po4 | P05 | CO3
SiO, 25.05 | 24.48 | 23.53 | 25.20 | 27.24 | 30.51 | 26.43 | 25.91 | 29.98 [ 26. 10| 25. 38| 23. 17| 23. 43
TiO, 0.03 | 0.00 | 0.05 | 0.08 | 0.07 | 0.12 | 0.09 | 0.07 | 0.40 | 0.18| 1.29| 0.02| 0.07
ALLO; 18.80 | 21.10 | 19.79 | 20.67 | 21.83 | 17.74 | 19.03 | 19. 95 | 20. 44 | 19. 53| 20. 38| 18. 40| 20. 03
FeO 24.42 | 27.66 | 27.41 | 20.83 | 22.72 | 12.52 | 18.10 | 18.48 | 21.68 | 22.37|19. 67| 19. 23| 28. 50
MnO 0.31 | 0.21 | 0.06 | 0.27 | 0.14 | 0.01 | 0.08 | 0.22 | 0.20 | 0.07| 0.10| 0.09| 0.06
MgO 15.26 | 13.49 [ 12.40 [ 17.29 | 17.86 | 22.86 | 19.73 | 19.46 | 15.69 [ 17. 20| 18. 34| 16. 61| 9. 32
CaO 0.20 | 0.05 | 0.09 | 0.13 | 0.09 | 0.12 | 0.04 | 0.08 | 0.70 | 0.02| 0.17 | 4.31| 0.26
Na,O 0.01 | 0.06 | 0.11 | 0.01 | 0.10 | 0.00 | 0.07 | 0.08 | 0.17 | 0.05| 0.09| 0.06| 0.09
K,O 0.01 | 0.00 | O.09 | 0.01 | 0.01 | 0.00 | 0.04 | 0.02 | 0.27 | 0.10| 0.00| 0.02| 0.63
Cr,0; 0.00 | 0.09 | 0.00 | 0.05 | 0.10 | 0.71 | 0.25 | 0.25 | 0.15 | 0.01| 0.43| 0.52 0.01
NiO 0.00 | 0.02 | 0.00 | 0.07 | 0.05 | 0.63 | 0.12 | 0.21 | 0.18 | 0.06| 0.16| 0.21 | 0.06
BaO 0.00 | 0.00 | 0.11 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.08| 0.00| 0.00 | 0.00

BL 20 A~ O Fil 16 A~ OH~ by JERE V51 0 25 #y 58
Si 5.524 | 5.275 | 5.319 | 5.396 | 5.476 | 6.169 | 5.616 | 5.477 | 6.004 |5.552|5.323| 5. 178 5. 423
ALY 2.476 | 2.725 | 2.681 | 2. 604 | 2.524 | 1.831 | 2.384 | 2.523| 1.996 | 2. 448 2. 677 2. 822| 2. 577
AlY 2.409 [ 2.635 | 2.591 | 2.611 | 2.649 | 2.395 | 2.382 | 2.446 | 2.829 | 2.449|2.361| 2. 021| 2. 886
Ti 0. 005 | 0-000 | 0.009 | 0.012 | 0.010 | 0.018 | 0.014 | 0.011 | 0.060 | 0.029| 0. 204| 0. 004| 0. 012
Fe? 4.496 | 4.987 | 5.181 | 3.730 | 3.820 | 2.118 | 3.217 | 3.267 | 3.631|3.980| 3. 451| 3.592| 5. 515
Mn 0.058 [ 0.039 | 0.011 | 0. 049 | 0.023 | 0.001 | 0.014 | 0.039 | 0.034 |0.013|0.017|0.017| 0. 011
Mg 5.013 | 4.333 | 4.177 | 5.517 | 5.351 | 6.891 | 6.252 | 6.131 | 4.685|5.452|5.734| 5.532| 3. 215
Ca 0.047 [ 0.011 | 0.022 | 0.029 | 0.020 | 0.002 | 0.009 | 0.017 | 0.151 | 0.005|0.039] 1. 031| 0. 065
Na 0.004 | 0.026 | 0.048 | 0. 004 | 0.040 | 0.000 | 0.028 | 0.032| 0.067 | 0.021| 0. 036| 0. 027| 0. 040
K 0.003 | 0.000 | 0.025 | 0. 002 | 0.002 | 0.000 | 0.010 | 0.006 | 0.069 |0.027|0.000| 0. 005| 0. 186
Cr 0.000 | 0.015 | 0.000 | 0. 008 | 0.016 | 0.114 | 0.041 | 0.042| 0.024 | 0.001|0.071| 0. 091| 0. 002
Ni 0.000 | 0.004 | 0.000 | 0.012 | 0.008 | 0.102 | 0.020 | 0.035 | 0.029 | 0.011| 0.027| 0. 038 0. 011
Ba 0. 000 | 0.000 | 0.010 | 0. 008 | 0.000 | 0.000 | 0.000 | 0.000| 0.000 | 0.006[0.000[ 0. 000|0. 000
e £ 43 KW RI1 R1 RI RI RI CL PY RI PY RI RI | RI RI

HEY PG | MPG | MPG | PM M UM | UM | UM | UM |BPM| P P P

(D RI—ME&E R A ;CL— 4R 41 PY — 8 4 ;) Sk 2
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K4 Pzl A6 ) B V) A7 BEAE S R Y A A b B RR ER T AR ) L R R AR B 4R (00 B i K
Tahla A Flanrtran micrranraha analvecace and ctrastural farmnlaa af crarhanatad minarale fram mulanito
rews 1. Un U. 40 1. au U. 33 2. 12 . 54 D. 43 4. 54 | 14. 08| 8. 9Y 5. BY 4. D4 D.HES | LY. Lo 2U. 57| 1i- 1Y
MnQ 0.650.09[0.81]0.55[0.69|0.16]0.42|0.11|0.11|0.46 [0.47 | 0.52]0.41]0.410.09 ] 0.34
MgO 0.37 1 0.36 [0.69]0.12(2.52|15.41(15.22|17.87| 9.66 |12.50(14. 38| 6.02 [10.98| 8.12 | 7.70[10. 38
CaO |55.70|54.29(58.88|58.70|46.82|30.70(28.37|29.23|30.85(26.20(28.73|43.35[33.70|27.53|28.36(27.95
BL2 A4 CF 6 A O b kil vk 551 45 F X
Fe?t [0.029(0.011/0.033|0.009{0.146(0.186|0.183/0.130|0.409[0.276|0.248/0.126/0.200[0.554|0.579|0. 480
Mn |0.018|0.003|0.021(0.015{0.020/0.004(0.012]0.003]0.003|0.014]0.013]0.014|0.012(0.012{0.003|0.010
Mg 0.018{0.018]0.031{0.006|0.128|0.744|0.771(0.858(0.482[0.682|0.713[0.290]0.558(0.417|0.389|0.514
Ca 1.935/1.968|1.915|1. 971 |1.706(1.065|1. 033 /1. 009|1.106|1. 028 1. 025|1.569|1.230|1.017|1.029(0. 996
e th@| CAL | CAL | CAL | CAL | CAL | DOL | DOL | DOL | ANK | DOL | DOL | CAL | DOL | ANK | ANK | ANK

O AHRE 2;Q KBRS .CAL—F## A ;DOL— A=A ;ANK—% A= f

4 PITEAR L LR b Ak o 4 oy AR A AR

PIE BT ) AR T vh () 7K 2E B N Al 3 30T A 2 41 03 B AT A AR A (BR 5) L (AR 8 ik ) JE 2
A 0 B TR K e N AR AR AR A 1) L
5 BV AL ) BT D) A b P S BERR A A (O BRI R R (100

Table 5. Major elements (%) and trace elements (10 °) contents of the two mylonite series rocks in Jiapigou

NW-trending ductile shear zone

BER R KT R A 1737 IE|
G R PG (1) MPG(2) PM(2) M(2) UM (4) PA(D) BPM (1) P(3)
Si0, 68.18 68. 74 64.13 58.79 53. 30 50. 70 52.76 43.98
TiO. 0.53 0. 40 0. 44 0.71 0.43 0.91 1. 00 0.72
AlLO, 15.19 15. 34 15. 54 13.98 14. 07 13. 71 15. 69 11. 96
Fe,0, 6.18 5. 86 5. 69 7.31 7.47 13. 76 8. 61 11.17
MnO 0.08 0.07 0.07 0.10 0.12 0.22 0.12 0.16
MgO 1. 77 1. 31 2.16 4. 02 6. 21 7.02 4. 24 6. 92
CaO 4. 46 3. 24 3.08 4.58 7.29 9.97 6. 32 9.0
Na,O 3.47 3.56 4. 25 4.41 2. 04 2. 00 4.76 1. 64
K,0 0. 80 1. 45 2. 54 0. 35 1. 24 0.50 0.52 1.03
P.O; 0.12 0. 09 0.23 0.13 0.10 0.09 0. 38 0.12
Loss 0.26 1.56 1.76 5.55 7.56 0.91 5. 66 13.13
ST 101. 04 101. 60 99. 89 99.93 99. 83 99. 79 100. 06 99. 84
Au 1.68 8.23 2.25 13. 81 24.15 2.10 7.98 88.93
S 49 136 343 473 559 239 980 547
Cu 21 30 42 125 31 107 63 57
Pb 8 14 12 3 11 8 20 18
Zn 49 39 49 75 66 86 64 118
Cr 252 374 226 261 1066 187 178 753
Ni 18 19 25 110 246 69 57 212
Cl 196 91 95 99 82 491 113 83
H,02 0. 99 1. 57 1. 83 3.22 2. 96 1. 39 3. 24 3. 90
CO,® 0. 09 0.13 1. 29 3.25 9. 54 0.13 3. 34 9. 84
d(g/cm?) 2.74 2.70 2. 35 2.67 2. 54 2.6 2. 24 2.11

A ARBNE 2,455 A 0 FE G @CO, A HoO g ST HT B € ; HEIE & BT 05 5 o0 92 50 5 0 5 ; Au i
BRI SE  FAE DA 100, JE A 38 O 5 A 1 R ORI S 2R A R M i AR T X 9O6 e
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Gresens (1967)5 0 48 Jit A2 AR /E Al ik F2 ob () 1l 43 28 4k 5 AR B AR b 6 RAE T IR PRI 9T
P FHI KL RK 1000 [ (gu/g)CE—C =X, . N\, f, WEBSEL Y £.>1 W BN, &
ZARFAIE D s g0 F gy 20 0 R BN S A A I EE R O CE O N IR A A R AL 1 R 4
LE s X, W00k S e B A 4y ) AR AL

i X, =0, WPy BERE A R A A A BE

_ N . KRR B
Batth B EEITEN [, EEF4% LT A AFe Mg
NaSi MnTi Ca
VL 4, KR T L R R R RSN B At i
n Ca
HIX O HOSH JER 6 B AR F = 1.0 Kt MTARES
i BRI OARTENTCE Al BB EE men™orman
£ fi=1.0 KA, XWHAXWNEER S RZRYIK —
Ly g e i : L b T 2 CaMgMn Fe/ Si T Na
HAEBY) OB AR KA R NI R T — N g— Y Sy S— P
TR R 0 RN B T 26 60 BT 0 7 1 i 7 O
XTJ Lt o Na A:giK CauF-E.MQ Qﬂn
41 KIORBEH: 2 RS T —
e . K MgCaFe SiAT
NI 5 T BB U D1 R R DSIO, A g FAS
A, e Box TRIE S D) L FE b A K & SIO, fo

w5 AT ST R I8 LA KA RV SI0, K £
ﬁfﬁ{ﬂ’\rr%wfﬁﬂ%ﬁ,Wﬁ’—ﬁﬁﬁﬂt[zjwﬁﬁ%%%ﬁﬁﬁ R TS o 1. ———
ANE] 3 @Fe, 0, . MgO Hl CaO H Ft w1t 5 BE BB £ AR b B
B e A AR b T R R ol 22 0 SR AT G B CO, A A—PG—>MPG;B—MPG—>PM;C—PM—>M;D—M—
H,O W3 B e B2 4% % o0 A W B T, lER WA FIPE UM A’ —PA—BPM B —BPM—P s 755 W% 2
AR T T i Sz B T R R R Ak . B 5 i 4% Fig. 4. /. values projections on the gain-loss zero
W 5% R T BERE T USAS  AT 2 KT D) line of different mylonitic stages in two
Au 5 915 107 8 1 4. 68X 10774 3 48 mylonite series rocks.
%%ﬂbﬁﬁ%ﬁ‘] 13. 81 X 10_”5FHE’E}§F§*§% Eﬁ] 24.15 In the [igl'_lr(‘g Alis PG—:‘I'VIPG;BiS MPGI_TPM;C is PM
—=M;Dis M—UM;A’ is PA—BPM;B’ is BPM—P.

X107, BbAh, 4 2548 SE W HE (1995) 5. K B iy
S A TTG R A Au M SE R 1. 33X
10 (n=28) . &R A )G, Au & EAEmEH 5.95X10 °~30.65X10 "(n=44), [FI,S,
Cu.Pb.Zn ,Cr Ni ZE Rl o H# WA B W I, deui B T BER A A 2 b & 0 A W) 4R s SR AE
AR X R 4h & A PRI, — e O F WA A B e 2k,
4.2 BRERUERE R

M 6 v W, Bl BY D) AE R3S 5. (D 5 K98 BT R 5 — £, S10, IR 1 B 3, 15 0 & 76 T BE
b @ MR ff TN 2 el B S (0 ) BE RS S L Fe,O, . MgO Fll CaO )45 W2 F %, (H1E T B4
T A BT T s BCO, 1 HL,O S8 K 70 A2 8 s WA HEUA B 2.1 X107 43 5l It i 3
LA BEME 5 1 7. 98X 10 °H1 88.93X 10 *, fiemn AlIAE] 215X 10 °, AR @5 (1995) 7 [ fiff
FREARAXPKMNAE Au DT SEN 1.62X10 *(n=58) , &L BEM A5 TH = 3 5. 02 X
10 °~29.0X10 *(n=70), A, SEWRH L EBHBEWET .,

Symbols of the mylonitic rocks as for Table 2.
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Fig. 5. Variation of major chemical components Fig. 6. Variation of major chemical components in
in felsic mylonite series rocks. mafic mylonite series rocks.
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Abstract

Two mylonite series rocks. felsic and mafic, have been recognized in the NW-striking
shear zone of the Jiapigou gold mine. During the ductile deformation, the accompanying fluid
interacted intensively with the mylonite series rocks, resulting in sericitization of plagio-
clases, chloritization of dark minerals and extensive carbonatization. The ductile dcformation
was approximately an isovolume process (f,=&1).Duing the deformation, SiO, in rocks of
the two mylonite series was depleted, while volatile components, such as CO, and H,O, and
some ore-forming elements, such as Au and S, were enriched obviously. The SiO, released
from fluid-rock interactions occurred in the form of colloid, absorbed gold in the fluids, and
then recrystallized to form auriferous quartz veins in the brittle structure. Fluid inclusions
studies show that the ore-forming fluid was composed mainly of meteoric water with its tem-
perature, pressure and salinity being 245~292 C, 95.4~137.7 MPa and 12. 88~16. 33wt %
NaCl respectively.



