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Fig. 1  Geological map of Kunyushan granites in Jiaodong
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Fig. 2 Classification diagram of Kunyushan granite
® — [Tl RS T ACTE R O — RO —/KAEH BRR —ICHE R 28
& —BRIE T BRI NG O —INTTAB S0 BRAR ELBEAE I TS

AHC A LA, XSS L6 JE AN E, ATAE TG, An 24 13.7( 1)1 2~ 29.
S(EE@E T, A7 0.50—0. 59 . [ —FEST An A X JGRTE B i 45 1+ Bl (%
2.3) .



o2 1) PRPARAE: B AR BT L AE e (AR DR B 355 e (¥ 56 R 135

#2 ReLERNEKAKFEM SR
Table 2 Chemical composition of feldspar from Kunyushan granites

ik E VNpE(ES Kt — % YRR | ATl Rl — R
FES(FEED 23- 1 23- 1 9- 1 9- 1 34-4 | 34- 4 4- 1 (3) (4)
Si0, 64.42 | 65.21 | 61.40 | 64.07 | 64.42 | 64.69 | 60.86 | 63.67 | 64.15
Ti0, 0.07 0.25 0.06 0.43 0.70 0.00 0.06 0. 04 0.03
ALO; 2110 | 18.20 | 22.91 17.96 | 18.17 | 21.35 | 24.06 | 18.57 | 18.99
Fes03
FeO 0.09 0.05 0.00 0.23 0.19 0.25 0.02
MnO 0.05 0.00 0.06 0.01 0. 00 0.00 0.00
Mg0 0.20 0.20 0.38 0.27 0.15 0.18 0.28 0.53 0.15
Cr20; 0.35 0.03 0.24 0.11 0.00 0.13 0.12
NiO 0. 00 0.14 0.13 0.10 0.19 0.00 0.00
Ca0 2.78 0.07 5.20 0.20 0.00 3.40 6.15 0.36 0.48
Na:0 9.43 1. 10 8.45 1.56 1. 66 7.71 8.06 2.41 2.91
K0 0.34 15.18 0.23 14.56 | 14.43 0.33 0. 14 11.72 | 10.97
it 98.84 | 100.43 | 99.06 | 99.50 | 99.91 | 98.06 | 99.75 | 97.41 | 98.05
Or( %) 2.0 89. 8 1.3 85.2 85.2 2-3 0.8 75.6 70.0
Ab( %) 84.3 9.9 73.7 13.8 14.8 78.6 69.7 22.3 28.0
An( %) 13.7 0.3 25.0 Lo [ o 19.1 29.5 2.1 2.0
LB T | B | A | foR Kh'l’f?&ﬂ K| B | BRa | @EKa | Sika
e R 1 A4 SR VAT TME o PV R
LA 700 a 20 | | 735
t‘f( ap 0.71 | 0.72
X <
Se Lo o 0.72 0.63
‘;\"J ?1' An ‘ 26 21
€| 8| 0.50 0.59
A1l H | | .
1, 2 =4 Bk 7 0% R 1 HOPIME 3 —RHS Rl i
#F3 RELUERNERKAEXAAMEEERGETREESE
Table 3 X- ray powder diffraction data and estimated deformation
temperature of feldspar from Kunyushan granite
P 9- 1 34- 4 39-3- A | 39- 3- B 9- 1 34- 4 39-3-A | 39-3-B
g | [RRER BRI | B | e ORKERE R | s | s
feid R | CRARE | S RARE | KRR R R S | AR R S | AR R | AR
TRERE | NTTARS | BRI Ao HE b B JUVAR S | A T X Ak HE b B
20,1 29.9625 | 29.9575 | 29.9995 | 29.7075 | 29.9675 | 29.9425 | 29.8725 | 30.2550
2053 31.5975 | 31.5125 | 31.6550 | 31.4225 | 30.9025 | 30.5425 | 30.0475 | 31.4400
dis 2.9799 2.9803 2.9767 3.0048 2.9794 2.9818 2. 9886 2.9517
diz 2.8293 2. 8367 2.8321 2. 8446 2.8859 2.9246 2.9716 2. 8431
Adizy- By | 0. 1506 0. 1436 0. 1446 0. 1602 0. 0935 0.0572 0.0170 0. 1086
BIEHLET| 410C 400°C 400°C 380°T
An( %) 26 21 22 25 3
Or( %) 72 63 72
Ap 0.50 0.59 0.56 0.42 0.71 0.72 0.21 1.35
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4L %8Ub T, Mt 1% —2%, WL ERER I SE S ) Or O 85. 2% —89. 8%, Ab iy 9.
9% —14.8% , An }j 0% —1% , X Y EAT 1N 0. 71 —0. 72, JRRHC A .

2 RE LRI (0 R B0 (0 0k, B T 5 B R T Bk, M7 (Mg x 1009%/ (M g+
Fe+ Ti+ Mn+ Al'Y) 15.4% —46. 6% , W/ 8K, TTEEAR M/ AR (15. 4 —23.97), )\
U VAR S AR R g (3R 4), 3K 0T g 5 B K B il 5 A RN L A AR 1 ) AR TR SV AT K
HTi0, M5 BB . B2 B SR 3T 14 5, AT (24 18. 8% —21.3% (AT =
Alx 100%/(Al+ Si+ Ti+ Fe'* + Fe®* + Mg+ Mn)), tbigid S BI6 K 45 (23% —26% ) 1%, 1H
LA HLIX (1) 12 R AL B (10% —18% ) W 1

F4 RALERERZBLAERS R
Table 4 Chemical composition of biotite from the Kunyushan granites

ik o JI i K- FASHE £
FE4(FEED 21- 2 23- 1 (3) 13- 1 34- 4 36- 6 (6) 9- 1
Si0, 35. 56 34.89 35.81 35.94 35.93 35.12 35.86 36. 14
Ti0, 3.71 4.08 3.27 3.09 3.09 1.58 3.17 2.19
AlLO3 14. 48 14.28 15.13 14. 10 15.49 15.19 15.28 14.31
Fes05 10. 31 6.59
Fel) 24.70 27. 61 15.00 19. 84 23. 86 22.61 15. 81 18.28
MnO 1.47 1.05 0. 80 0. 68 0.48 0.61 0. 60 0.75
MgO 5.61 3.54 5.54 10,57 6. 94 7. 66 8.62 11.58
Cra0; 0.00 0.12 I 0. 00 0.05 0.25 0.04
NiO- [ 0.0 0.00 0.29 0.00 0. 00 0.03
Cal) 0.21 0.04 0.39 0.03 0.00 0. 07 0.92 0.07
NayO | 0.76 0.43 0.34 0. 34 0. 64 0.72 0.26 0.50
K50 9.52 9. 14 7. 64 9.59 9.72 9. 41 7.37 9.37
Au0 0. 00 0.00 0. 00 0.00 2.16 0.00
MF(%) 28.8 18.6 28.7 48.7 34. 1 37.7 41.3 53.0
Al (%) 19.9 21.3 20.9 18.8 20.9 21.0 20.5 19. 1
ALY 2. 3988 2.3922 2.25 2.3966 2.4142 2.378 2.30 2.2888
ALY 0.2896 0.3116 0. 61 0. 1950 0.4238 0. 488 0.56 0. 3468
M (%) 23.97 15. 4 23.2 43.2 28.9 | 32.3 34.2 46.6
[ E B 2 B Pz B | B 2 B
LI C 600 [ 600 750 | 730 700
K A [1] A T

AREAAAE LT K AR B 5 P R B, S iR 4L (o AR B AR A1 . B0 A 0 A M0l Josd 4
WA )
2.2 HEERILEPAFAE

AT ILAE R A A A R 51 T3 5, o A B R W1, B3 A6 K 8 EL AT 040 a0 BE (R 4
B, fEACF B b, 4k 2500 A T PL—Bi —Hb X (& 3), M 0 8 6 300, 54 4027 gy
AT, Si0, HIKAS &, FeO+ Fe,03 MgO Fl CaO WU A%, K/ Na i T .
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#6 RELENERLITRRIE(uyp)
Table 6 REE contents of Kunyushan granites

Jy 5 1 2 3 4

FEANS 4- 1 21- 1 23- 1 34- 4 36- 6 13- 1 9- 1
La 31.0 10.9 9. 80 44.2 46.6 75.7 29.5

Ce 57.1 20.2 17.9 76.9 80.3 131.0 55.0

Pr 6. 16 2.23 2.06 7.78 7.26 13.8 6. 16

Nd 22. 4 8.31 8. 20 27.3 27.5 47.8 23.4
Sm 3.21 1.59 1. 66 3.83 3.78 6.21 3.85
Eu 0.94 0. 46 0. 48 0. 94 1. 16 1.67 1. 09

Gd 2.35 1. 44 1. 41 2. 68 1. 83 3.77 3.18
Th 0.36 < 0.3 < 0.3 0. 48 < 0.3 0. 38 0. 49

Dy 1.47 1.03 1.03 1. 65 1.42 2.43 2.56
Ho 0.30 0. 21 0. 30 0.37 0.27 0.51 0. 49

Er 0.55 0. 40 0.41 0. 84 0.74 1.11 1.29
Tm < 0.1 0.1 < 0.1 0.15 0.11 0.15 0. 17
Yh 0.59 0. 46 0. 61 0. 90 0.63 1.08 1.27

Lu 0.11 < 0.1 < 0.1 0.27 015 0. 14 < 0.1

Y 6. 62 5.27 5.87 8.31 6.23 11.1 12.9
ZREE 126. 64 47.73 44.36 168. 29 172. 05 285.55 128. 55
LREE 120. 81 43.69 40.1 160. 95 166. 6 275.98 119.0
HREE 5.83 4. 04 ‘ 4. 26 7.34 5.45 9.57 9. 55
Sm/ Nd 0. 143 0.191 ‘ 0. 202 0. 14 0.137 0. 130 0. 165
LREE/HREE 20.72 10. 81 9. 41 21.93 30. 57 28. 84 12. 46
(La/Vh)x 31.20 14. 07 ’ 9.54 29. 16 43.92 41. 62 13.79
__F:F;..__L _1.09 1.00 1. 02 0.93 1.28 1. 06 1. 01

1308 Wl T RRAE B PG s 2 — 0Tl e BRR 5 8 A HE B s 3 — RO — /KO RAR — G HE B 28
4=\ TABSC R ELBEAE B P

A 70 2% U ER AR A S R HE U TG U8 5 (K 6), 8Eu 0. 93 —1. 28, w42 i 1, LREE/
HREE % 9. 41 —30. 57, Sm/Nd 0. 130 —0. 202, 558 41 Sm/ Nd P ( 0. 21) + 4 T 0§,
WAL, 1] 5 i 5 A7 Sm/ Nd {HAH ZE 50K, BT % WA R IR A PR 25 S, IRWLAEH -+ 0 24 AE b
IR ANFFS £, SREE LA ILEAA(44. 36 —47. 73) 5%, Kl —FL 3% A& 1K( 168. 29 —285. 55)
e, AR INKE 45 ( SREE= 126, 64 —128. 55), LREE/HREE 7RI [k M A, X ol fig 5
K — AR SR A WIS AT O . M e E R 4) A AH P
AT Py 2k .

3 a AL

FeF BAT WAL B A 1 B AL AR KN AEAE 4 . AT AN 26 g ol 20, A s
BRI A JE B S SRR L 3] . AR T AE 2R A 2 25 B K= Ar F Ar— Ar 3500 @ B AR E RS, JF
KT ANCA 8 A U= Phb —Eh 4k 4% Rb— Sr 2k 4% Sm— Nd VL2 B K- Ar
S I 52 S S HEAT T AT AT, AT 0% BBAE SCIR S b B A e, A A H R . EHIANNE
PR B el H AN 2, AR5 R W (1) JUT VAR —HE i T BRAR A8 54 TN IS 5 e A AR
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Fig.3 (Al- Na- K) —Ca—(Mg/ Fe** ) diagram of Kunyushan granites
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Fig. 4 Chondrite normalized REE patters of Kunyushan granites
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JE TG T S A SR e B A T R I A A6 B 2 (2) LARS AR T Ok 232, 4 B ) i A0
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AR Y T R S A

(3) BRI TE G E o, O AR &5 i IR0 o MRS S ZE 9T B Ll B AR I, o 4 A
HE 50 THSET Q- Ab— Or 0B BV 4k 22 8k 47 T Pio= 5% 108Pa 25 [ JL o5 4&
[, 3 A A e s AR P R U I B L AR K S R e SR A R L % Woinkler 25 Pu,o= 5%
10%Pa (195256 VER), LR JLRE B o (046 1 5T A 30 A AURIK R 46 21 1 2R Bl 49k 650 C . %
2 v ) AR A B A S A A T L Ry 700 —735 C, fERRHER" ) Q —Ab —Or B (K
5) At S IR T Bl E 2 B0 T 700 —750 TR Sk, 3X 5 B i 1L e B IR s AL FE 720 C(H14)
A 740 C( Ao B, [ 2 % 10%Pa) + 2w &1Y, SCHR( S) 4 H ¥ 665 —700 C, 5
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Characteristics and Genesis of Kunyushan Granite and Its
Relation with Gold Deposits in Jiaodong

Xu Honglin  Zhang Dequan Sun Guiying

( Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037)
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Abstract

Kunyushan granite distributed in Muping— Rushan area of Jiaodong is a multiphasic gnessic
complex intrusion. It is composed of Duoguding gneissic granodiorite ( 147 Ma), Bamenzhonjia
gneissic porphyritic granodiorite ( 135 Ma), Washan — Shuidao monzonitic granite and
Wuzhaoshan gneissic garnetiferous monzonitic granite ( 120 Ma), and is geochemically character
ized by poor aluminium and rich alkali. According to our work, it was emplaced mainly in Jurassic
and, instead of being formed by metasomatism, was formed by condensated crystallization from
magma derived from melting of Proterozoic intermediate-acid metamorphosed voleanic rocks situ-
ated in the lower-middle crust or the upper part of the lower crust, as a result of sudden decrease
in pressure and temperature in the pliable lower crust. The granite was formed by crystallization
and later it underwent plastic and brittle deformation. The different directions of gneissosity of
the intrusion resulted from plastic deformation of melt as a result of different directions of stress.
Faults and shatter zones formed by brittle deformation constitute the main passageways and host
structures.

There is a close relation between the emplacement and deformation of granite and the ore
forming process of the gold deposits. In the process of brittle deformation of the intrusion, the sil-
icarich hydrothermal solution erystallized and the recrystallization of quartz provided the carrier
(quartz veins) for the concentration of mineralized materials. The main ore-forming solution was
the mixture of deep source auriferous hydrothermal solution and heated circulated groundw ater. It
extracted gold from metamorphic rocks, granite and lamprophyre, and caused its mobilization,

migration and enrichment to form gold orebodies.



