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Table I Alteration mineral amounts of the altered zones in the wallrock of Rushan Au—deposit
1 2 3 4 5 6 7 8 9
HR%EA WA M
6 EWMEKE | KT (BREZER | A5 | BE5% | BKG % A BT
BB ERE 17 35.76 35.15 18.72 6. 40 0.83 0. 00 1. 61 0.44 0. 00
AR S 13 28.72 34.20 28. 33 0.12 4. 00 2.28 0. 20 0.18 0.19
HoB RGNS 14 40. 26 3.83 30. 04 0. 00 2. 80 22.3 0.19 0.12 0. 46
AEH=E 12 57.10 0. 00 2.74 0. 00 4.79 33.38 0.31 0.09 0. 36
R&85E 11 [86.12] 0.00 0. 00 0. 00 1.54 | 23.11 | 0.00 |0.00| 5.53
L EET S 8 82.84| 0.00 0. 00 0. 00 0. 00 0. 00 6.00 |0.00( 9.14
«FABRTHEBRERELREST
ALET FEENTENZRAT WH X ERETHIER &2
Table 2 Analysis of X —ray powder diffraction of mica minenrals in the altered
' rocks of Rushan gold ore deposit
BRE J—75—015 J—75—004 J—75—020 J—115—010
TYEK M BB IMARZE oM, HE =& 2M, Bk =8
K %g R | p .I dA® | hkd | I dA® hkl I dA° hii I dA®
1 001 | 100 | 10.106 | 001 | 74 | 10.029 | 002 | 61 [10.091 | 002 | 34 | 10. 069
2 003 | 90 | 3.351 {002 | 11 | 5.024 | 004 | 29 | 5.007 | 004 | 20 | 4.986
3 112} 5 | 3.18 | 112 7 | 3.695 | 020 | 12 | 4.513 | 020 | 7 | 4.901
4 130 | 6 | 2.632 |03 |100| 3.353 | 110 | 14 | 4.486 | 006 | 100 | 2.3%4
5 004 | 20 | 2.513 [112| 16 | 3.113 | 006 |100| 3.337 | 131 | 8 | 2.5522
6 -~ {201 5 | 2.444 [ 023} 1 | 2.773 | 202 | 21 | 2.568 | 043 | 7 [ 2.125
7 060 | 5 | 1.541 |220| 1 | 2.221 | 131 | 16 | 2.555 | 0010 | 18 | 1.994
8 - | - — |005| 20 12.0145| 133 | 10 | 2.459 | 137 | 6 | 1.976
9 - | - — |060| ! | 1.439 | 222 | 7 | 2.147 | 155 | 6 | 1.540
10 - | - — - | = - 0010’ | 25 | 2.006 [ 331 | 6 | 1.499

* iﬁﬂﬁﬂﬁﬁﬂﬁi&iﬁ%ﬁé\Dﬁ@ﬂﬁﬁiﬁﬁ\iﬁé{‘h@ka ., 30kv. 15mA.
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Table 3 Serial characteristic spectral lines of X —ray diffraction of

maximum microclines —medium microclines in altered rocks in tthe wallrock of Rushan gold ore deposit.

hkl 2 3 3 060 2
R&S vaEH 2Q.d i 20201 d 2Q1 1 d 2()131 d 2Q d 20204 d
J—5—009 BEADEKS T 21.10|4.210|29. 44)3. 034 |30. 16| 2. 963 [41.80 2. 16150. 66 1. 802
J—75—006 | BevPRIMSEA 21.08|4. 214|29. 56 | 3. 022(30. 24( 2. 955 41. 901 2. 156 (50. 76 | 1. 799
J—75—019 RS KA 21.10{4.210]29. 28 30. 16 (2. 963|41.90(2. 156|50.74|1. 799
J—115—001 quﬁﬂ&a 21.08{4.230(29. 28 30.22|2.957|41.84/2.159(50.70|1.801
J—5-005 BRMARAE 21.00(4.230]29.56|3. 022{30.10{2.969|41.80]2.161|50.60|1.804

* REHRDI AR X LR ELER LEBWE . LR R Cuko 78 30kv  15mvy
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Table 4 Construction charactesictics of maximum —medium microclires in
the ablered rocks of Rushan gold ore deposit.
. ALE A R 5 & B % B
o g THHAK a | % |ael Az a8
g AT, | AIT,m| AIT,O| AITm| 2, b, [N a 8 v

J—5—009 | gGeREBAHEF | 1 |80.51(0.89(0.7644 1. 50 (0. 60 [0. 8861 0. 0039 |0. 0585 | 0. 0585 | 8. 4816 | 12. 9155 | 7. 1873 |90. 917 | 115. 954 | 87. 586
J—75—019 | A8 HEIGA KA | 2 [80.51(0.79/0.7936|1. 57 0. 86 0. 8334 | 0. 0534 | 0. 0516 | 0. 0516 | 8. 5558 { 12.625 | 7. 193 |90. 704 115. 838 87. 681
175006 | B4 3 [82.26(0.84)0.7644 1. 45}0. 50 0. 8611 0. 0211 [0. 0589 | 0. 0586 [ 8. 5415] 12. 945 | 7. 195 |90. 675 [126. 002 |87. 974
I—115—001 | T EEHEF 4 [82.26(0.76)0.7644| 1. 47|0.60{0. 8211 | 0. 0611 | 0. 0589 | 0. 0589 | 8. 5685 | 12.943 | 7.195 |90. 595 [ 115. 811 |87. 625
J—5-005 |l AMBIED 5 |89.28(0.66]0.8526[1.94)|0. 77 [0. 7932/ 0. 1332 | 0. 0369 0. 0369 [ 8. 5037 | 12. 963 | 7. 203 |92. 269 { 116. 565 | 87. 206

* REHRBFARE X b LR A S E  RA e

BRALSY KEMEEEGE 10000 MrR/LEGROFAIERNRT I EE " &5
Table 5 Atom numbers of altered rocks in Rushan gold ore depossit within
10000 Astandard geometrical wolum.
HBAER |BREBERE HUERA ARBRE BeEsrEs
W 5 J—75—018 J—75—019 J—75—020 J—75—021

& gﬁgi 5o |EE| . WAGHER | AGH 2R | E;MH
3.9 % % WD % (=) % H(—)
Sio, 70.03|184.78]70.25185.36{+40.58{ 72.14 {186.74}| +1.96 | 77.20 |198. 54| +13. 76
ALO, 15.121 46.99 [15.20( 47.24 | +0.25]| 15.95 | 48.64 | +1.65 | 11.35 | 34.39 | —12.60
TiO, 0.24| 0.47 [ 0.27| 0.53 (+0.05( 0.20 | 0.39 | —0.08 | 0.13 | 0.25 | —0.22
Fe,0, 2.27 | 3.67 | 1.65| 2.67 [—1.00| 0.55 | 0.87 | —2.80] 0.92 | 1.45 | —2.22
FeO 0.26 | 0.57 | 0.22| 0.48 |—0.09| 0.44 | 0.95 | +0.38| 1.50 | 3.22 | +2.65
MgO 0.20 ) 0.79 | 0.32} 1.26 [+0.47( 0.38 | 1.46 | 4+0.67 | 0.97 | 3.71 | +2.92

CaO 1.53 | 4.32 [ 1.46 | 4.12 [—0.20) 1.46 | 4.04 | —0.28 | 0.43 | 1.18 | —3.14
K, O 4.18 | 13.86 | 4.76 | 15.99 [ +2.13| 5.28 | 17.39 | +3.53 | 3.82 | 12.50 | —1.36
Na,0 4.42 | 22.29 | 4.29 | 21.91 | —0.38] 0.10 | 0.50 |—21.79} 0.10 | 0.49 | —21.80
PO, . 0.05, 0.11 | 0.06 | 0.13 |4+0.02{ 0.06 | 0.13 | +0.02 | 0.01 | 0.02 | —0.09

MnO 0.08 1 0.18 { 0.08} 0.17 {—0.01{ 0.08 | 0.18 | —0.00{ 0.08 | 0.17 | —0.01
H,0* 0.52 1 9.17 | 0.68 | 11.99 | +2.82| 2.08 | 35.99 | +26.82| 2.40 | 41.26 | +32.09
Cco, 0.49 | 1.76 | 0.63 | 2.26 [+0.50] 0.59 | 2.08 | £0.32| 1.67 | 5.85 | 4+4.09

21t 99. 39 99. 89 99. 31 100. 58
AKE 2.63 2. 62 2.58 2. 56

wzi = BE X FFH o « BHBRMORTHRE
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Table 6 Contents of trace elements of ore veins and altared rocks in Rushan gold ore deposit
BERTS J—75—018 J—75—019 J—75—020 J—75—022
N BARE®K| g . »
%%fm RS LA ARBETE FEEBT — A
Au 0. 006 0. 006 0. 035 10. 09
Ag 0. 067 0. 046 0. 164 33. 54
Cu 25 22 84 16600
Pb 46 40 15 . 180
Zn 50 41 160 2600
Ni 2.0 2.3 3.9 5.2
Co 4.1 3.1 3.4 20
\% 4.9 9.8 12.5 22
Rb 92 91 146 8
Sr 940 760 46 14
Ba 4500 4000 2800 320
Ba/Rb 48. 91 43. 96 19. 18 40
Rb/St 0. 098 0.12 3.17 0. 57
* 16 & R H BB B (2 AT AR
LS KESHEERYRT EARLITREER " P.P.m) &
Table 7 REE contents of ore veins and altered rocks in Rushan gold ore deposit
HhFS " A % #H|la|Ce|Pr|Nd|[Sm| Eu |Gd| Dy | Ho | Er | Tm Yo [ Lu | Y
J—75—018 LS YA P 40 |70 5 | 16 (3.6]0.87,1.8| 1.8 [1.39{0.99| 0.99 | 0.97 |0.16(11.5
1_75_.019 s E R 55 |100(12-7129.7/6.2] 1.1 13.9( 3.0 (2.86(2.72| 2.70 | 2.70 |0.16(21.2
J-—-75—020 ARBEHE 25.5 68 | 5 [14.52.5( 0.9 (1.4{0.59]0.51|0.42| 0.40 | 0.42 (0.16| 2.8
J—75—022 22;?2* 2.7/2.6/0.9]0.9|0.5|0.05/0.2]|0.09|0.18|0.19{0.042]0. 042 |0.09]|0. 33

* o B KR R S B A AT A
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Table 8 Homogeneous temperatuses of liquid inclusions of quartz in the altered rocks of Rushan gold ore deposit

BEREW BEBENE i ARBRE | SEHAKV ALK
REFE J—75—018 J—75—019 J—75—020 I—75—021
BREBREMCC) 505 340 300 275°
FHHRE EBRCO) 505 340 300 265°
FHBEENHEECC) 505—210 340—200 300—200 265°—165°
FHBRECT) 357.5 270 250 215°
& co, Moy —wE 26 26 30 —
WEEE K 18 20 11 17
* REEH A R BEkLR 20 E p
AT EEERELALRRSSRE LB HRE ®9

Table 9 Inclusion types of quartz in the altered rocks of Rushan gold ore deposit and their features

F=paE il WEELED | S HE H—-RET ¥OIE B #B
co, itk [95—100% 24.7—26.9 .
Fco, itk |25—70% | 7.8— 1z | OO BMAE CoBBAE,
BRENE AEREEL, MK ERE
WHAEE | 5—45% 1% 505 | i
SMEREK | 65-70% 210 ’
WAHE A 5—35% ., | 340—200 N N
g4k 18 b 2 & co ik | 25—-75% 1':'657@ 22.9—-26 :;;ﬁ\%ﬁ*ﬁ%fﬁ) el
co, atk |75—100%| 7 | 26.2—227 ’
& Co. Ik | >40% 30 = . .
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BHFHNGECKRS. GRS —EHBENS SN R EHRAESZBLERS
KEZEBRARH, F—RBERAE T Au bl Au(HS); BA4MHREE BT KA EOER
AN EH SO LA SOIT >0 >F R, EPRBMBAMHELTE. HBEWPHER
& PH = 6.5 Bt 0 Au(HS);, REE, W FH Fe't | Zn' | Pt 7 7E, BREKMG F Au(HS)
fRAR, EUTIMRT

FeO + HAu(HS), + 1/40, = Au y + FeS, + I%H,O
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Tabld 10 Chemical composition of fluid inclusions of quartz in altered rocks
SHBRS
HR&S :'i: BT AR f;g if‘g . RE RS erm (mg/1008)
K | Na| Ca | Mg | Fe |HCO, | F~ | ca—|s0}—| CO.| CH,[ H,0
J—75—018 |A¥| REBEME ' 3.5 |0.38{0.88|0.55|0.05(0.10( 1.25 |0.10|1.14[1.43|6.86| {8 | 59. 64
J—75—019 |F¥| HALERE “75%( 35 |1 o08|0.720.25[0. 06]0. 08 1. 36 [0. 10]0. 50| 1. 14]t2. 45 s | 70. 05
HE
J—75—020 |A¥| FEAEE g8 | 32 |332[2.49(0.08)0.53|1. 24 0.30 0. 05|0. 28| 0. 91 14. 81 | 79. 42
J—75—022 |A¥| 4L ®ED — AXK 4.0 |0.52]1.62[0.52(2.80]|4.20] 1.15 {0.10|1.26(4. 28[16. 00 — {118.05
*» R KELRBZREGRTRENE
GOMTEHNEEER .
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Fig. 8 Model of formation of altered rocks in Rushan gold ore deposit
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Table 11 H—isotope analysis of sericite and H,O in quartz inclusion of altered rocks
RS HAEAK WETY | 6°04x0% | 8°Omo% | Dmo% |H—HWET
J—75—018 BANiExE AE +11.15 +8. 87 — 505
J—75—019 A= K +11.27 +5.70 - 340
J—75—022 ARB=H HEE +10.13 +3.31 —120.2 300
I—75—023 | FE&HET AR A% +10. 66 +2.50 —120.2 265
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RESEARCH ON GEOCHEMISTRY, FORMATIONAL MECHANISM OF
ALTERATION ZONES IN THE HOST ROCKS OF JINQING
DING GOLD DEPOSIT AND ITS SIGNIFICANCE ON THE

FURTHER GOLD EXPLORATION IN JIAODONG AREA

Yang Minzhi Li Zhiping

Abstract

Jingingding Au — deposit is one of the large — sized deposits in Jiaodongg area yet found in
resent years. It is a crustal — sourced — anatectic granite — related mesothermal quartz vein Au —
deposit (270 — 215" ¢), occuring in NNE — NE fracture zone developed in Rushan biotite —
monzogranitte of the early Cretaceous age (134. 44-3. 81my) .

Based on the rdsults of geology, altered rock types, altered mineralogy, petrochemistry,
geochemistry of trace elements inclding REE and O, H isotopes, physicochemistry of fluid inclusion
are determined the major wallrock alterations zoning and the maior metallogenic stages and the
temporal evolution and spatial distribution of the alteration zones i.e.fresh granite — potasium
granite — sericite — potasium granite — quartz — sericite rock — pyrite — sericite rock — gold vein. And
the structure environment, time interval in which the alteredd rocks were formed are
elucited. Further more,are put forward the marks of petrology,mineralogy and geochemistry to dis—
creminate altere rock zones and estalished the formational model for alteration (i.e. identity of
structural environment — hydrrothermal fluid — physicochemistry condition — replacement) and

located 4 targers for future Au—exploration in Rushan area.



