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(m) ¢) /
10
/ Au Ag
1 126 0.99 110 g 3845 |308-315| 74 823/ | 109.3/
2 55 0.97/ 100 g 18 288 77 791/ | 92.6/
3w /1.00 g 27 297 85 /153 | /29.5
4w /1.00 g 50 310 45 /111 | /12,0
K 1 2(2)b
51 770 | 725 | 6.70/2.10 |110-358) 22/2>§ ,\k-yz(sz)b A 351°0-335-| B190- |77 29.7819.05/2.44175.8/47.0
5 Js 315 245-225
tf
5-1 350 0.58 1.66 | 110 ky 5 354-356 | 86-88 | 78-84 |4.80/2.48/5.93/46.7
52| 400 3.64 1.87 |60-220 ky 5 353-337 | 83-67 | 88-81 |12.77/1.17159.4/27.
53] 400 1.57 1.54 |75-135 ky s 357-348-352/87-78-82| 66-86-82| 5.87/2.93(70.6/16.9
54| 700 172 129 | 50-75 ky & 357-344 | 78-74 | 87-74 |6.04/2.07|14.5/4.2
55w 200 /154 |25-100 ky s 7-16 | 97-106 | 69-86 | /2.69 | /46.5
56w 50 /2.45 100 ky 5 3-16 | 93-106 | 60-69 | /1.28 | /21.0
5-7 1.00/ ky s& ky 2@ 350 80 86 6.07/ | 8.0/
6| 100 | 80 2.16 g 65 335 83 10.80/ | 66.4/
7 1.00 H 360 270 65 401/ | 9.0/
8w /0.80 g 42 312 42 /134 | /35
ow /1.50 g 355 265 62 /160 | /2.0
10 75 1.52/ Ky s 1535 |285-305| 52-63 | 3.74/ | 46.2/
11w] 100 | 1.00/1.67 ky s+ ky 5P 32 328 | 65-73 |3.41/2.09B0.1/14.(
12| 150 | 100 0.96/ ky & A A js2@° | 350-355 |260-265| 70-75 | 19.83/ | 174.2/
12-7 100 | 1515 ky & 10-350 |260-280| 78 |4.75/1.78]5.17/1.8
13 200 | 1.20/3.40 § ky s 23 293 66 3.42/ | 202/
14w 300 /1.61 | 40-93 § ky s 326 |273-296| 40-56 | /2.25 | /153
15 0.83/ ky s 300 210 89 728/ | 9.6/
16w /1.31 ky s 356 266 68 /114 | /1.0
17 50 | 1.00/1.00 ky 5 35 305 47 [3.502.61| 2.3/
18 /1.00 14 350 260 60 /131 | /10
19 100 | 2.00/1.00 ky s 1020 [270-280| 75 |[16.14/1.10 81.8/6.9
20 /1.00 ky &£ A j&®® 350 260 58 286 | /2.1
21 /0.5 € Jy 10 280 80 /3.28 | /40.6
22 2.00/ g 10 280 75 9.05/ | 6.5/
23 125 /0.65 ky 5 356 266 80 3.19 | /9.8
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Aul.11-19.83x 10° Agl.0-159.4x 10° Au  1.06-26.64x 10°,Ag
1.0-162.0 x 10° 9.40m
Au1015.00x 10°,Ag1496.0x 10 15 10 12 13 19
3-1
[10]
1
5 4.40
Au43.04 Agl163.37 1-4 6 10 14 19
0.24 1.96 Au0.53 18.0 Ag6.3 184.2 5
3-2
2
V,=59. 1%
V,<80% V,=82.7%
5 V,=75.3% 1-4 6 10
14 19 V,=21.4-67.0% 5 V,,=380. 9%

V,,=206..8%
5

1-4 6 10 14 19

Viw=40.3-93.1%  V,\=45.5-132.7%

3 2
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3-2

AUAZ

W(Au)/ %)
Au | Ag | W(Ag) Au | Ag Au Ag
10°5.81]33.6] 017 | 0343 [s5.14]413] 885 | 1220 | 757
Auz 1x10°) /m 226 1.85 82.7 45
10°] 86| 49 | 018 | 0653 [509]47.1] 592 | 961 | 624
Auz 3x10°) /m 2.25 1.33 59.1 36
» 10°[8.69]982] 0.09 | 0999 [4.07]56.6] 468 | 57.6 11
/m 112 0.24 214 4
: n0°[11.3] 79 | 047 | 0288 | 43 [ 163 | 3809 | 206.8 | 682
/m 5.84 4.40 75.3 69
] n0°[932]69.6] 013 | 0712 [5.02]395] 539 | 565 11
/m 2.06 0.88 427 2
10 10°]3.571475] 0.08 | 0.695 |1.44]275] 403 | 579 1
/m 2.23 1.28 67 6
0 10| 1.65] 6.8 | 024 | 0087 [063] 63| 20 | 698 4
/m 1.91 0.96 50.3 3
n0°[ 193] 189 | 010 [ 0975 [18.0 ] 184 | 931 | 976 4
12 /m 1.14 0.29 25.5 3
n0° 116 16,1 007 [ -1.000 [0.53] 20 | 457 | 124 5
13 /m 3.16 1.96 62.0 2
n0° [ 164100 o016 | 0139 | 1.1 [13.4] 671 | 1327 12
14 /m 136 0.75 55.1 9
n0° 558295 019 | 1000 | 1.1 [134] 197 [ 454 12
19 /m 15 0.75 50.0 2
- 1-5 11-8
11-2
3-3
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2.8%
1
0.02-0.03mm
0.04-0.10mm
2
0.01-2mm 1-5%
3
1-5%
2
Si0,
>300 >7%

<1x 10°
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200-300

5-7% Si0,
5% 10°°
Cm Cm
<200 <5%
= 3x 10°
1
5 Si0,
84 .32-97.30% 91.04% Ca0 MgO0 K0 Na).0 1.86%
3-4 YREE=3.41-19.59x10° LREE/HREE=2.82-8.73
0FEu=0.446-0.90 0Ce=1.001-1.128
3-4 5 [D)
Si0, | Ti0, | Al,0;|Fe,05| FeO | MnO | MgO | Ca0 | Na,0 | K,0 | P,0s
ZK6-2 [89.42|0.09 | 1.64 | 0.97 | 2.1 | 0.04|1.67 /1.09|0.06|0.11|0.04| 1.86 | 99.09
CM10 [87.64|/0.13|5.02]0.75/1.89/0.12|1.11/0.31]0.11|/0.58|0.07| 1.35 |99.08
ZK12-2| 97.3 0 0.65 0 1.32|10.05/0.14/0.14|0.06|0.06|0.01| 0.08 |99.81
ZK3-1196.62| 0 | 0.6 |0.19]1.25|0.03|0.23| 0.3 [ 0.05/0.05/0.01| 0.3 |99.64
ZK12-2| 85.2 0 2.1 /5.11(13.12/0.05[0.43| 0.4 | 0.06|0.05|0.02| 3.12 |99.66
ZK7-5]91.2| 0 4 0.27]1.6810.13]0.27]0.21|0.06|1.53]0.01| 0.63 | 99.99
ZK6-496.6| 0 |0.26| 0.2 |1.36/0.05|0.64| 0.1 |0.070.07|0.01| 0.59 | 99.95
ZK12-2/84.32 0 5.08(0.85({4.630.23|2.48|0.12|0.05]|0.25|0.02| 2.26 |100.29
91.04]0.03|2.42|1.04|2.17]0.09|0.87|0.33|0.07|0.34|0.02| 1.27 | 99.69
2
5 6 ZK6-2 20 ZK20-2 ZK20-5 198
5 Au Ag Au9.05x 10° Ag75.8
x 10° Au2.44x 10° Ag47.0x 10° WO, Sn
Bi Mo Cu Pb Zn Se Te
As S C Sb
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® Ma)
24 108
110-
— 300 12
(2003)
SN NE NW NNE —
15.6x 10° 15.8x 10° 8.7x 107
3.7 2.0 _
36.2x 107 25.0x 107
Ce 3
_ P(o *Pa)
48.75-382.88% 10°Pa 100-250x 10°Pa 300 /km (P—
) 0.2-1.1km —

2001
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144 -348

260 -300 ( 3-9) ool
2.06-8.36% r =
4-8%, of
12
Rb-Sr L[TT]
108Ma 60 160 200 220 240 260 280 300 520 340 350
112Ma .
AMa o
2001 )
K' CI’
HO, CO,
([AuCI]
[AuCL]) (Seward 1984)
2.06-8.36%
4-8% (>300 )
( >7%), (200-300 ) ( 5-7%)
(<200 ) (  <5%)
pH
20%
Seward, 1973
( — )

NNE
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NE
SEE
NNE NNW  NE
5
>1200m 1-25m 358m
315° -0° , 225° -90° 70° -89°
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F1

F3

NE SN
NNE NE NNW
- Rb-Sr
3-6 5
WAL |Au Ag Q)
Au | Ag |W(AQ) Au Ag Au Ag
(10%)|8.35/ 8.9 | 1.724 | 0.433 | 9.62 | 9.61 [115.2 | 108.0 | 53
m | 3.8 2.25 57.8 14
225 10°)|13.4]68.7| 0.578 | 0.812 |24.75 [165.14 |185.3 | 240.2 | 159
(10™)
m 6 4.8 80.3 22
185 (0%)|10.4[84.5| 0.4 | 0.831 [11.08 |175.67 |106.5 | 207.9 | 135
m | 8.02 4.57 57.0 14
105 10°)[ 14.2]98.9] 0.261 | 0.189 | 69.72 [167.23 |491.0 | 169.1 | 251
(10™)
m | 7.8 3.26 4.7 10
65 (10%]2.69]44.1] 0.23 2.25 [104.19 | 83.6 | 236.6 | 50
m | 3.87 3.13 80.9
0 @®|1.27]5.1] 0.25 | 0.018 | 0.21 [ 3.42 [ 165 | 671
m | 0.48 0.08 16.7
3 (10%]3.94[14.5] 1.41 | 0.06 | 4.37 |23.45 [120.9 [161.7 | 12
m | 2.63 1.41 53.6 3
7-12|  o®|8.17] 52| 0.61 | 0.461 | 9.60 |117.39 [117.5 | 225.8 | 349
m | 474 2.56 54.0 37
12-28]  (10%)]18.3] 118] 0.32 | 0.278 | 71.52 [207.23 |390.4 | 330.6 | 253
(10™)
m | 8.2 5.20 62.7 22
36-44|  (10%]5.95] 60 | 0.14 | 0.587 | 7.60 |57.22 |127.7 | 5.4 | 25
m | 6.06 4.67 7.1 2
5 (20%)[11.3] 79 | 0.47 | 0.288 | 43.04 |163.37 [380.9 | 206.8 | 682
m | 5.84 4.40 75.3 69
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4
300-360 >7%

Si0;

[19]

Seward
PH

PH (300 350 )
— ( ) (200 250 )
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[Buchanan,1981]
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1 10000 1 5000

19 ( 41 4 2)
4-1
(m) (m)
Au | 24.00 5.50 | NE | 140 | 30
HT-1 | 220 | 80 et S T T o 1-2 1:10000
Au_| 100.00 5.70 [NNE[290 | 35
HT=2/ 330 | 35 7)o T 38.60 17.00 |NNE| 150 | 40 1:10000
Au | 53.60 7.80 |NNE| 80 | 35
HT-3 | 150 | 70 | As | 46.70 20.00 |NNE| 150 | 75 1:10000
Sb | 2.20 0.80 |NNE| 140 | 75
Au | 36.00 12.45 |NNE| 230 | 70
HT-4 | 410 |370 | Ag | 0.90 0.50 |NNE| 80 | 20 13 1 10000
Sb | 0.90 0.70 |NNE| 110 | 100
Au | 100.00 7.90 |NNE| 230 | 70
HT-5 | 230 | 190 | As | 14.50 12.00 |NNE| 80 | 20 17 1 10000
Sb | 1.00 0.70 |NNE| 110 | 100
Au | 67.00 7.00 |[NNE| 240] 60
HT-6 | 50 | 65 | As | 16.00 13.00 |WNE| 60 | 30 14 1:10000
sb | 0.90 0.80 |NNE| 60 | 60
Au 11.90 9.50 |NNE| 130 | 30
HT-7 | 350 | 250 |Ag 0.90 0.70 |NNE[270 | 250 1:10000
sb 0.90 0.65 |NNE| 160 | 20
HT-8 | 250 | 140 |Au 11.60 8.50 |NNE| 250 |140 15-3 1:10000
Au 45.70 8.50 | NNW| 250 | 70
HT-9 | 540 | 150 |As 17.60 | 14.50 |NNW| 130 | 30 23 1:10000
Sb 2.10 0.86 | NNW| 400 | 135
HT-10] 240 | 60 |Au 36.70 7.90 |NNE| 240 | 60 16 1:10000
HT-11] 140 | 30 |Au 19.70 8.50 [NE | 140 | 30 6-8 1:10000
Au_| 500.00 | 17.50 |NNW|700 | 250 5
HT-12| 720|310 o oo TRTTIERE: 3.51389
Au 17.00 8.40 |NNW| 420 | 200
HT-13) 420 1200 1,0 14.50 | 13.00 |NNW|130 | 70 1:10000
Au 11.00 8.30 |NNW|170 | 90
HT-14| 170 | 160 |Ag 0.50 0.40 |NNw| 40 | 30 12-7 1:10000
Bi 0.80 0.70 |NNW| 90 | 130
Au 20.00 8.50 |NNW| 620 | 270
Ag 0.90 0.70 |NNw| 200 | 40
HT-15| 1200 |550 |As 15.00 | 14.00 |NNW|220 | 120 12 1:10000
Sb 1.00 0.70 |\Nw| 90 | 40
Bi 1.60 0.90 |NNW|230 | 140
Au 15.00 9.50 |NNE| 130 | 40
HT-16| 275 | 150 |Aqg 0.50 0.40 |NNE| 260 | 50 1:10000
sb 0.90 0.70 |NNE| 70 | 20
HT-17| 220 | 150 |Au 11.90 8.70 |NNE| 220 | 150 20 110000
HT-18| 410 | 110 |Au_| 150.00 8.90 |SN | 410 | 110 110000
HT-19] 450 | 70 |Au 24.10 8.80 |NNE| 450 | 70 19 110000
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1.Au
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Al 1 ojiee

19

Au
(Aux 107
Ag=0.50-0.90,

140-1200m
Agx 107

(>150x 10)
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)
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Au

30-550m
Asx 10°°
As=14.50-46.70,

Sbx 10°

Au ( HT-12 5
Ag
T
" 2
T e
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L . e Ay
Tt 2:
\ # bh

1o tad | A R

|
CET T T LY

¢ padTARA RRLE: b L

Au
Au Ag As Sb Bi
Bix 107 )Au=11.60-500.00,
Sb=0.90-2.20,Bi=0.80-1.60

Au=5.50-17.50,Ag=0.20-0.70, As=12.00-20.00, Sh=0.65-0.86,Bi=0.7-0.9
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Au4.36-28.57 Agl.29-3.50 As=1.21-2.34, Sb=1.38-2.44,

Bi=1.14-1.78
Au
Au
0 1999-2005
327
5
4-2 ( )

1. 2—5
2.
3.
4.

4-2 P

12 5485 86 1538

22 490 64 152

7 3444 38 833

20 3000 76 566

18 3531 171 638

22 10453 109 1524

7 6857 317 3998

( ) 23 38800 112 9349
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4-3

4-3
K 41 x 107 Sl Ir 10°A/m
( ) ( )
21 319 132
4 271 21
14 223 24
25 206 26
23 80 15
( ) 27 102 19
19 107 17
20 126 22
9 130 18
<3% IP
Fs<2%
900m 20m SQ-1
Fs VD |
ps ( ) .
p s=1100Q m, p s<500Q m
5
50mx 10 m 1000m
p s>700Q m
5
1 10000 100m 900m, 20m

24 4-4
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(m) (Qm)
DZ-1 |NNE 720| 280| 2617, 1100|13 1:10000
DZ-2 |NNE 300 130 1204| 850|14 11 1:10000
DZ-3 |NNE 500 170| 1209 800 1:10000
DZ-4 |NNE 800 180 1109| 700|115 15 1 15 2 1:10000
DZ-5 |NNE 200, 160| 970, 600|15-3 1:10000
DZ-6 |NNE 475| 410) 985 600 1:5000
DZ-7 |NNE-NNW|  1450| 260| 1052| 7005 1:5000
DZ-8 |NNE 300 130| 976/ 600/16 1:10000
DZ-9 |NNW 700] 260| 1348/ 800|23 1:10000
DZ-10 |NNE 400| 130 845 700 1:10000
DZ-11 |NNE 700, 150, 1328) 800 1:10000
DZ-12|NNE 500 140| 1058| 750[12-6 12-7 1:10000
DZ-13 |NNE 300| 70| 982 750 1:10000
DZ-14 |NNE 1100| 180| 1058| 70012 12-1 12-2 12-5 1:10000
DZ-15 |NNW 500/ 90| 893| 500|12-3 12-4 1:10000
DZ-16 |NNE 300 100] 903 600 1:10000
DZ-17|SN 700/ 110| 1349, 800 1:10000
DZ-18 |NNE 500 120| 1624| 80020 1:10000
DZ-19 |NNE 300 130 1614 900 1:10000
DZ-20 |NNE 500/ 170 1851| 900|19 1:10000
DZ-21|SN 400 130| 905/ 600 1:10000
DZ-22|NNW 200 120| 1145 800 1:10000
DZ-23 |NNE 100| 20| 780| 600 1:10000
DZ-24 |NNE 100 70| 916| 700[21 1:10000
G-856
0.1nT m<+ 2nT 5nT 5
AT
-100nT<A T<OnT AT 200 500nT
5 S50mx 5 m
900m
AT
-50nT -100nT
1 10000 1 2000 4-5
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1:10000 5 12000
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1
2 1 10000 Au Ag As
1 10000
3
1

1

2 1 10000 Au Ag As
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THE GEOLOGICAL CHARACTER, ORE-FORMING PATTERN AND
PERSPECTIVE OF DONG’'AN EPITHERMAL GOLD DEPOSIT,
HEILONGJIANG PROVINCE

Yujianbo
ABSTRACT:

Because of its shallow location, large scale (most of them are large or super large
mines), the epithermal gold deposit is highly valued with its important economical
significance. Dong’an gold mine that is a newly found has a larger potential and
belongs to the epithermal gold deposit with low sulfur.

The area locates in the western continental rim of the yanshan-phase mining
terrain of surrounding Pacific, also at the structure —magma acting terrain between the
Jiamusi-landblock and Songnen-landblock, in which the volcano-invasion was
intensive. The ore-forming is closely associated with the terrestrial phase sub-lava
especially its space-time, matter-fountain, heat-source and shaping-forming.

Controlled by the junior structure, that is NNW-NNE-NE orientation, of Kuerbin
crust structure and cryptoexplosion breccia, the ore-beds coexist with the middle
phase of yanshan alkali-lime granite vine . In this area 52 mine bodies, with
length ranging from 50m to 725m, thickness from 1.00m to 9.40m , the value of Au
1.11~19.83%x10-°,Ag 1.0~159.4x10° ,have been found ,among which the body 5 are
the main mine. One is 460m long, 234m vertical-depth, 6.70m thick, value of Au
9.05><10'6,Ag 75.8><10'6, thickness changing coefficient is 75.3%, others (1-4, 6,
10-14, 19) is 21.4-67.0%, mineral value changing coefficient Au is 380.9%, Ag is
206.8%, others (1-4, 6, 10-14, 19) Au is 40.3-93.1%, Ag is 45.5-132.7%, The
statistical results of mineral value and thickness show the mining is asymmetry
and change maximum, other bodies, the value and the standard deviation
of thickness are reversed.

The alternation of the surrounding rock is intensive and its zonation is
apparent. The inner tape is hydrothermal quartaite, adulariation and chloritization, the
middle tape is silication, net nervation silicon and chloritization and the hypo-outer
tape is pelitization(gaolinate, muscovite), outer tape is daolinate, sericite. The ore

bodies lies in the inner tape, which the forming temperature of mineral is low
(200~300 ), the salty degree of the mining fluid is low (4~8%),and the
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mining depth is shallow(0.2~1.1km). The mining course can be divided into three
stages, the early stageivory quartz, the middle stage gray quarts-adularia,
quarts-chlorite-sulfid, the last one net nervation. The mining was made mainly in the
middle stage and the Ru-Sr age of mineral is 108Ma. The distributing model of Au
value is dual normal school with peaks, also shows the stages of mining.

The sub-lava in the late period of middle phase of yanshan is main mining factor,
which has Evolved from mantle — derived magma, remelts part of the crystal
floor, and belongs to the alkalescence series of calcium — alkalescence volcano
rock, it correlates closely with the mining in both time and space , and there exists an
apparent depending relation in the source of material and heat. At the interface of
upheaval and the sunk, structures here are highly developed and thereby provided
another important mining factor. The NNE Kuerbin structure brought the
mining under control, and it’s NNW, NNE, NE directional junior structures become
the ideal transporting corridor and gathering place of mine. In this area, the
pre-Cambrian basement neutron -basis property volcano rock —fine clastic building
and sub-Cambrian Xilin group in cap rock carbonatite —fine clastic building became
the original layer of mining source. The invasion action was very intensive,
including Caledonian , late indo-chinese epoch and the late phase of yanshan |,
and the rock belongs to calcium — alkalescence volcano rock ; the former provided
part of mining material , and as one of the surrounding rocks , the latter
two provided the mining material and medium. The sub-lava in the late period of
middle phase of yanshan here didn’t only offer a part of mining material, but also
served as a heat fountain. Based on the investigation to the areal geology condition
and the mine geological character, according to the theory of geological abnormity
causing mine and the theory of comparision, this article has made fully use of the
results of Geology, Physical exploration and Chemical exploration and have drawn
out the 1:10000~1:2000 mining prediction in the area of Dong’an gold deposit and its
background, Two I-class districts and one II-class districts have been predicted. The

predicted gold reserve is 5 tons.

Key words: Dong’ An Gold deposit; epithermal fluid; metallogenic
model; Prospect evaluation
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