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Table 1 Ore stages and mineral paragenesis
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Table 2 Native gold analysis by electronic probe of ores of Majiayao Gold Mine

z P ER Au Ag | As |Sb| Bi | Cu [Pb| Fe { Pt | Pd | S Se | Te | B Au:i‘Ag X 1000
1 He&y  [73.50{24.55 0 | o © 0|0 0 [0.04/0.14]1.59]0.10/ 99. 92 750
2 BET  169.89(28.200 0 | 0| 0 010 0 |0.08/0.15[1.43|0.07| 99.82 713
3| A BERSE (85.13(18.21(0.08) 0 | 0 {0.04| © 0 |0.03(0.07{1.81{0.10|100. 47 866
4 BEP  [70.46(27. 41 0 |0.07 0. 41 0. 03 0.01( 98.39 720
5 H|E&y  |77.35(21.55 0 |0.08 0. 36 0.05{ - |0.01| 99.90 782
6 HEY 76.76{21. 39 0 |0.10 0. 48 0.13 0.06| 98.92 782
7 #479 [59.83(88.19]0.04 0.54| 0 0.45| 0 |0.04 0 [0.12]99.21 610
8 4P |64.71(32.61] © 0.26| 0 0.36| 0 | © 0 |0.10]| 98. 04 665
9 W& |67.47|31.02|0.03 0.15(0.14 0.10| 0 |0.03 0 {0.14] 99.08 707
101@%@2&@ 80.83(17.94| 0 0. 05(0. 09 0.56| 0 | 0 0 0 | 99.47 818
* REH R KGR AT

GV XEVYERESENEESEEEAREHNBLTFM, FEENRET . HHETH
EamER (2, SHEASHESYT RALBSENELMMN. EHECESEIE
EHBEHN XRETIV XET BRI OB ER G -3, —FRER — R AW+
TN . SHERSEREYV GE™E, - KEELYTER. &L EITH Te M Fe, F4
S A A As.Bi.Cu,Pd.S %0¥K.

G THABRENETE (R, XTREHSREENT LI gy Pk 853 T
M. BRETASHARSNBEY SREYV XAEBY, AUNEFR=ERKYT HEP
HEGEEH., BEY & ik 33. 54ppm, 5RESFT W RET S EMA. MEHET N



BHE BZH ZREF RADREST HEARLEEHERT REEH 41

&3 LERESVRMEHTHRETREAR -

Table 3 Trace elements in sulfides of gold ore in Majiayao Mine

4 & 4 R (epm)
g a AR Ag/Au | Au/Te Ag/Te Co/Ni
Au Ag As | Sb | Bi Co Ni {Cu{Pb| Zn | Cd Te

M3 | ggkgan* % [83.34] 16.45 [775.7[353.00(24.29] 240 | 110 | 360 | 350 | 460 [ <1 5 0.24 [ 12.67 | 3.09 2.18
M--28 FEAAD 4.25 | 5.58 |[646.4(99.58|4.11| 100 | 200 |I100{ 550 | 480 [3.9|<0.03| 1.31 0. 50
M—27 Hogeam am 33.56| (1300) {533.3|72.91(20.71] 600 | 610 | 140 |2100} 130 [ 1.5 [ < 0.03| 38.74 0. 98
M—26 "D 6.62| 3.02 |500.9(37.34| 1. 96| 63 76 | 78 [ 630 | 250 | 1.8 |<C0.03( 0.48 .83
M—23 HET @ 18.91) 19.63 |339.4]26.67)47.32| 200 | 260 | 78 |2300| 590 [4.2| 2.3 1.04 8.22 8.53 0.77
M—21 Hasan 91.23] 45.88 |500.9121.34|84.82](1100)| 79 | 510 [2800] 1100 | 10 | 4.4 0.50 | 20.73 | 10,43 13.92
M—17 sgan 43.76( 18.41 |565.6/25.00[10.10] 190 | 660 | 220 | 660 | 415 | 4.5) 0.52 | 0.42 | 84.15 | 35.40 0.29
M—16 R D 6.62| 5.58 (694.9(14.23]7.50{ 55 92 [170011900) 490 | 5.7 | < 0.3 | 0.84 0. 60
T3 B 39.54| 16.26 |569.6|Bi. 2625, 10| 206.9 |260.9| 523 | [411]526.9| 4.1 | 1.58 | 5.44 1 s
M—1 fEe-an 114 94.01 (177.8[10.61]3.93| 59 | <5 15 82. 16 <118
M—2 WA amn 7.93 | 52.85 | 80.8 [24.90|6.25| 32 86 14 | 0.52 6.66 | 15.25 | 101.63 0.37
-3y 4.54 | 73.43 [129.3]17.76]|5.09 | 18.9 | 45 14.5) 0.52 | 44.56 0.78
m—1 e (I 0.10 | 46,53 |6.25| 2.5 |27.98( 81 2 9600 4.9 165.3 | 0.02 9. 50 40.5
m—9 N (M 0.51 ) 42.69 | 6.25 | 1.38)29.17| 41 2 67001 0.4 83.71 1.28 106.73 20. 5
m—24 k12 0))] 1.27 ) 48.35 | 6.25 | 6.25 [43.02] 59 6 7000 1.3 38.07 | 0.98 37.19 9.8
m— 30 =2 4] 12.27| 56.44 |107.2} 7.5 [47.67) 370 | 170 4700 0.8 4.60 | 15.34 | 70.55 2.2
) 3.54( 48.50 |31 48 5.15 |36.96] 138 | 45 | 7000] 1.85 | 147.92 | 4.41 55.99 18.25

* REMFRH AR UBZEMT  » » FRNEF AR BB

By HhE TSRS A 4 5ppm A1 3. 5ppm, WEEH LBE. BAESA—F, BYESTRE
FEEFET H A300ppm), FHP EREE P RBFFE, HXEHEFY CFHYIE
73. 43ppm) , [NEFH" (FF1 48. 50ppm) , WEF F4RK D, FHH % 16. 22ppm, BHE TR G H 4
THEMBST . ERFBITRETRENZH.

T NEFF ) Te SRMMME . KA Te IR LH 4, X 7] §E 76 w4 BB 10 B B
P Te X IRBREFR DI AR X ERNEF 7 Cd FEMEXMEE, FH& &N 7000ppm,
HREAGHMZT Y.

EEITHET Ag/Au,Au/Te, Ag/Te fl Co/Ni HAH, Ag/Au H{F A AL A B BE oy B2 4 2 e 34 1l
WA EEN, PSR BRER, BRI IBRXERK. M LA B REREY $
Ag/Au HH T34 0. 63, T8 U A Br BRI HEKT . BHAD . NS F U4 51 °F 5% 38. 74,
44.56 1 147.92, B VT N R BRET R 1. 04, HE&T 1 Co/Ni .M 0.29 7] 13.92
Bl NANMERFEAMTERREST LZAERKRT LEAKERERKEZ BT 1 #FF
EREBGRT EWERITIES L MRE, FEMNT REBF Fe, Mg, Ni FBZHREREE XA
—ANBKFREERMBEEAEMANER.

BROETHMEBECRES R, BHAE Co—Nl—As:ﬁ[EJ: (5, #d FEEED TR
WETRKRE, BABEAEABET AKX, XAERADSREST RERRBEH SR AR
RN ER A,
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Fig. 5 Triangle plot showing pyrites in different genetic ores
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Table 4 Temperature,salinity and pressure of ore fluid in Majiayao Gold Mine

GG waaR XEERTEE | K | HHEC) (00 s—f—mo B | HBE (Wt NaCl ) | HF B (gfem®) | [EH(Po)
M2 ¥ | Elrgkan | BRE 260 2.5 12. 4 0.87 14.4 % 10
' kgD | Dgesr 280 2.9 12 0.90 15.4 X 10°
MIO | H¥% | BAREKW | SRE 260 3.1 11.7
WhEK | BEE, 110-115 g —6.6 6.2 0.99 13.6 > 10°

w5 SERBEVYVOTEBESRMESSES 2SR (opm)

Table 5 Analysis of gases in fluid inclusion from quartz in ores of Majiayao Gold Deposit

Bae [T A PH | KT |NaT| ca't| Mgt |HCO | 1= |soi—| F— | H. | CH,| cO,| HO |Nat/kT
M—2 | HHRCESREALMMAD | 5.68 |0.59)7.42/14.03) 1.80 |38.00|12.50/ 8.27 |4.93|0.03(0.04}20. 10 923.0 12.6

M—23 | HECTERETHED 5.44 |1.19016. 700 6.12 | 0.69 [17.64|25.89( 3.38 [2.07|0.01]0. 01/34. 59 1130.3 | 14.03
M—24 | GE(CE ERE/AMETER) | 5.12 [1.07(8.75(5.10{ 0.60 |7.32(14.52] 6.02 |0.33(0.03[0.0319. 11 867.4 8.18

T fE I RHE B A & k7 G 3Bk oty WA AR, frINAHE AR b S AR ik
HFEE, K/ 4.5x10.5 (um®) , CO, fRFRLL 65%~90%, ¥—IRE 450~530°C, N4 iR
B, EESEED AEKPASAHGHE 2. 7X4~3X5.5 (um’) EHHEFTE, TBERL 55~
70% . 19— ¥ 335~370C,

) KT EERE B 207 MEEEY - MEHKE, HRES NITH, 110~140C,
150~230C, 240~330 CH1 340~370C(HE 6), HBHE FTMERTYHLEHAGHER, 110~
140 ClX A TH & vl B R A J5 IR AE 4K, 150~230°CHI 240~330 CHEB WA IRE, A& ¥
ESZLBHAEYNBEMAY. EETRSIEREV AR BEMAMF, 310~370C X AR
AR ERETWIREE.

) BRUBAHE WHaco mBEEMNBREARS RERER 11.7~12.4wt)s, FIHHH
12.03wt% (R 4O, SRRBZRERARBREEY . ZILEST R R EMEEELL. £
T XSS MEAMBARERRWE D,

DRELST W AESEAEER 6. 2wt NaCl X &, i B 5 R A T WA AR

WA ENRERAEYN., TEERLK 4. SRE ST KE U RTHBEANT ENE
144 X 10"~ 15.4 X 10° WM, FHEH K 49X 100 M. RERKENHEEHR
13.6 X 1098, FEARMIK. WTRES &0+ ZAERT R BB IR 7 B BORI I U A Ok .

WORYTBAMR ERTEERBTOEVWBRNZSRHEAUNBEMAR, UETHE
BHbFERSY . SBAEEAREESH KT Nat Ca’t \Mg'" |HCO; . CI™ |, SO[™.H,,CH,,CO, fl
H,0 ., H 1 Na® Ca’" \HCO; ,Cl7,S0;" . H,0 #il CO, & B . FAEF Na® /K" LEZAT
8.18~14.03 Z[W(FE 5),

BV BB EHEFHRSRL/LIFEFN: CI- > HCO, >S0;” >F~ ,8 HCO; >0~ >
SO;” >F~ , WALl Q1 | HCO, B %. XES5BRBSTSRKY A RKBMELXH
BB ERET RE, FoEF2 2 Q7 ,S0” fl HCO, SO i %, # LA =XRE &Y
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Table 6 Physiochemical parameters calculated from composition of quartz inclusion

FE i E2 MR (g/t) | Eh R lefg, | 18fcp. | lstco | lgfeo, | lgfo, H:C.0,8,C1

M—2 | Ee bk K 53.67 | —0.78| 0.04 | —0.66 | —1.44 | —3.27 [ 0.75 |[—29.90( 0.09. 1.0 ; [.99, 0.20, 0. 83
M—23 | SN (i Nbkra 49.57 | —0.361 0.01 | —1.62| 3.57 { —3.81{ 0.46 |—52.38( 0.01; 1 00,2 00, 0. D4; 0,82
M—21 | E&MBEALDEK2 [ 55.92 | —0.60) 0.0l | —2.17| —1.31) —3.33 | 0.58 |—33.21] 0.04; .00, 1.98, 0.0, 0.93

®7 SRELTHFBECFANBEAFREFRNSTS -
Table 7 Pb—isotope composition and model ages of Majiayao Gold Deposit

R R B E R FoEnaa Xl B

[T HE AR FERBLE | mpy " b "py R
I_“—l’—b mﬁ ﬁﬁ oY (Ma) u v W k, k, k,
M—2 R HR% | 16.594 | 15.230 | 36.979 | 0.67737 | 1061 {8.59 [0.0623[37.70| 4.39 {605. 14| 4.05
M—4 | FaeE OR%E | 16.533 | 15.224 | 37.005 | 0.68226 | 1061 | 8.59 {0.0623(38.21] 4. 45 (613.32( 4.11
M—21 | #&T o | 16,4832 | 15,2111 { 37.0592 | 0.68519 | 1110 | 8.57 | 0. 062 {38.69(4.515/624. 03]4. 370
M—23 | &% B4 | 16.6493 | 15.2788 | 37.2443 [ 0.67892 | 1070 | 8.69 | 0. 063 [39. 21]4.512622. 33]4. 367
M—26 | Egw g | 16.4762 | 15.3143 | 37.5668 | 0.70026 | 1250 | 8.83 | 0. 064 |37. 38| 4. 233{584. 06| 4. 097
008 Iy 7MW | 17.059 | 15.366 | 37.317 | 0.65429 | 865 | 8.79 | 0.064 |37.57|4.274|587. 05| 4. 04
S—46 | HEF &7 | 17.040 | 15.362 | 37.292 | 0.65537 | 874 |8.78 |0.0637|37.52| 4.27 [589.01] 4. 03
IX—32 | B mNE 16.8291 | 15.3006 | 36.7515 | 0.66559 | 860 | 8.70 | 0.063 |35.70(4.103|566.67|3.971
Ix—75 | FHs A RE 17.3988 | 15.4588 | 37.4450 | 0.63828 { 720 | 8.92 ) 0.065 |36.86|4.132]567. 08|3. 999

* REHRT AR RZRBREENE
* %y 8 U/ZMPb.V 13 U/’"‘Pb,w 2 Th/z“Pb,K. 2 Th/“'U,K, 2z Th/mU,K_, — Th/U

F8 LODRESTEMEBRERCRANK

Table 8 C, O isotope composition of carbonats from Majiayao Gold Deposit

FS ) BERS |BERAEW KB E KR 8°C%, (PDB) 5"0%, (SMOW) | ¥l K
i M—38 5N BRE 1S ERYGERK —5.11 10. 71 A
2 M—12 FE&T ORE 1S .EXT XK —5.86 10. 62 '
3 M—15 B33 ORE 1SV . EFRT EHEK ~5.33 10. 64 A
4 | M4—178 | EFKY | GREERY —5.91 9. 66 ETEEy
5 | M4—126 | KHZA | DEESRY —5.19 11. 21 EN:43 !
1 —5.48 10. 57

Ry BB e (7] o2 38 3 IR B U <

OBRERFERRT VRRE NEAWESREST S E R ZRAE, BT
METHEY . RRTV AT EHEEABARKANESNARMELAN: ATHR, B&damE
PHAFETVREROET TS, HERNEXR TP, RV KGSFECEHABLA Y TEIE.
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GEOLOGICAL AND GEOCHEMICAL CHARACTERISTICS
AND GENESIS OF MAJTAYAO GOLD ORE
DEPOSIT,SHANDONG PROVINCE

Ls Zhaolong Zhang Lranting

Xwao xiumer Fan Binghong

Abstract

Majiayao is a quartz vein —typed gold deposit. It is a representative of such kind of gold deposit
in the East Shandong Province, China.

This paper deals with geolgical, geochemical, paragenetic, microelement and isotope
characteristics of the deposit and physiochemical condition of the ore — forming process. Co/Ni ratios
of pyrite are in the range of 0.29~ 13. 2 which falis in the fields of metamorphic and magmatic
hydrothermal gold ore in the triangle plot of Co,Ni and As.

Homogenization temperatures of quartz inclusion from ore veins are 110°'C ~370'C with ore —
forming Tem.of 150°C ~ 330°C.The average salinity value is 12. 03 wt%. Accotding to the
composition of inclusions ore fluid is weak acidic.

S — isotope somposition of ore is similar to Linglong Granite and the metamovphic rocks of
Jiaodong Grotp with value range of + 6.3 ~ + 13. 91%. Pb — isotope is stable similar to that of
hornblend — plagioclase gneiss of Jiaodong Goroup belonging toc normal Pb. Model age range is
1051 ~1250 Ma. Majiayao gold deposit is slightly lower in u value and slightly higher in w and Th/
U velue indicating a U — depletion source area of ore materials. Both Jiaodong Group and upper
mantle supply matetials for the metallogeny.

C, O isotope composition of carbonate minerals from the deposit falls about the boundary
between the fields of carbonatite fluid and Linglong Granite fluid, furtherly indicating ore fluid may

be derived from melting magma in the deep crust. Ore was formed in Yanshanian Period.




