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1

Table 1 Metallogenic series and types of Ag ore deposits in North Hebei Province

2
2.1
2.1.1 SN — , SN
EW , , (140 145 M a)
, 1400 2000 m;
(220 M a) (160 Ma) ,
2.1.2 26 : , ,
50 158 m, 410m(79 ), 1.00 2.60 m, 5010 SE, 48°
60°, 40 100 m, w(Ag)= 300x 10°°, 607.81x 10 °,
(D :
— + + — , , ,
, 1000m, 100 300m
2.1.3 4 O - - -
;@ - ;@ - ;@ - -
o=
(2 4 :@ - ;@
6 - - ; @ -
2.1.4
(5 , - 25%  30% -
10% 15%, 360 165 185 ( 2, (130
190 ) 3, Cl',S0.™,
Na'", N2, Ha, 4, 780 Pa w(NaCl) = 46.34% 45.96%

pH=7.64 9.81,Eh=0.76 0.78, (MC)= 0.12951 0.209 04 kg/ L.
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T able 2 Electronic probe analysis of Ag minerals from Niujuanzi Ag deposit
Ag Au Cu Sh As Bi Pb Se Te S
1 N15-5 [ 83.91 0 0.20 0 0.23  0.10 0 0.09 0.15 13.67
2 N 14-4-1 [ 85. 82 0 0.05 0 0 0.13 0.08 0.06 0.09 14.60
3 N 1442 84.90 0 0.21 0 0.35 0 0 0.02 0.17 14.30
4 N13-1 78.13 0 2.21 5.76 0.73 0.48 0.64 0.09 0.06 9.71
5 N 132-1 82. 80 0 1.76 7.53 0 0.02 0.29 0 0.05 6.07
6 N155 44.98 52.36 0 0 0.02 0 0 0 0.09 0
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3 (wy/ 107°)
Table 3 Composition of fluid and gas facies for inclusions from Niujuanzi Ag deposit
F- ClIT Sof K Na Ca Mg Hy N» CHy ChHg co €Oy H0
N-14 3.20 48.20 13.60 8.480 51.50 4.590 0.00 0.79 3.50 0.00 0.00 0.00 20.0 222.00
N-16 6.13 9.00 597 6.72 8530 892 0.00 1.O8 6.50 0.00 0.00 0.00 16.0 186.00
*
4
T able 4 Physiochemical parameters of fluid inclusions from Niujuanzi Ag deposit
/ Pa !/ % g/L pH Eh R logfn, logfcu, logfco,
N 14 780.00 26.34 129.51 7.4 -0.76 0.860 1. 41 -2.39 -2.62
N 16 780.00 45.96 209.04 7.81 -0.78 1.49 1. 61 -2.33 -2.56
logfco, logfo, Na/K  Na/(Cat Mg)  F/Cl COo/ Hr0 HCOSa
N 14 1.39 -29.96 10.37 19. 51 0.12 0.04 .73 1.00 200 0.3 29
N 16 1.36 -30.02 21.52 16. 63 0.12 0.04 2297 1.00 2.00 0.17 7.43
5
Table 5 Charact eristics of fluid inclusions in Niujuanzi Ag deposit
/ pm ! % /
—_ CO2 3.6%x 4 25 30 360 365
( ) CO2 3.6x 3.6 15 20 250 260
3.6x 2.5 10 15 220 230
( ) 3.6x 2.5 10 15 165 200
3.6x 3.6 10 15 185 190
6 Pb-Pb
Table 6 Pbh-Pb isotopic analysis and related parameters of ore and
rock in Ag deposits in North Hebei Province
w (206Ph) / w( 07Ph)/ w(28Pb)/ w( 207Ph)/ w (206Pbh)/ -
w(20Ph) w(DPL) w(D4PL) w(DPL) w(08Ph) ¥ Y © oK K2 WU
1 Yod 16.754 245 15.358 117 37.402244 0. 410672 0.448 034 7.439 0.062 38.691 5.201 624.048 5.0335 8.8
2 M9 17.050 387 15.400 003 37.473 134 0. 410960 0.454 987 8.650 0.062 37.349 4.318 602.403 4.1790 7.0
3 ond 16.590 746 15.225 104 36.609 611 0. 415848 0.453 376  8.399 0.060 34.648 4.125 577.467 3.9922 8.6
4 N4 16.766 110 15.317 941 37.293 309 0. 410743 0.449 577 8.546 0.061 37.684 4.410 617.787 4.2680 8.3
5 Cch2d 16.762 252 15.364 704 37.463 814 0. 410547 0.447 464 8.633 0.062 38.991 4.517 628.888 4.3716 8.8
6 N-6 16.629 574 15.272 767 37.732 632 0. 411355 0.448 125 8.479 0.061 37.375 4.408 612.706 4.261 8.8
7 Chs3 16.835 494 15.302 046 37.417 714 0. 411135 0.449 623 8.682 0.062 38.962 4.438 628.419 4.2951 8.6
8 Ch63 16167 734_15.186 270 36.416 230 0. 417075 0.443 975 8.481 _ 0.061 _36.674 _4.324 601.213 4.184 8 11.8

pu=w (BU)/ w2Ph) = w (25U) /w (2%Ph)  w= w(22Th)/w (2%Pb) K= w (22U)/ w(2°Pb) Ko= w(23U)/ w(BPh)
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T able 7 Petrochemical equilibrium calculation of alt eration rocks in Caijiayingzi Pb-Zn-Ag deposit-

(CHS5-1) (CH54) (CH5-5)
ws/ % we/ % wp %
Si02 51.00 850.00 850.00 466.80 59.48 991.33 991.33 487.71 20.91 57.23 953.83 953.83 471.6l 4. 81
AlLO3  16.24 159.22 318.44 174.88 16.57 162.45 324.90 159.84 - 15.04 8.27 81.08 162.16 80.18 -94.70
TiO» .66 20.80 20.80 11.42 0.66 8.27 8.27 4.07 - 735 0.51 6.39 6. 39 3.16 - 8.26
Fe03 4.50 28.19 56.39 30.97 6.55 41.04 82.08  40.38 9.41 9.17 57.46 114.91 56.82 25.85
FeO 6.14 8.51 8551 46.9% 1.17 16.29 16.29 8.01 -38.95 1.55 21.59 21.59 10.67 -36.29
CaO 5.87 104.82 104.82 57.56 0.80 14.29 14.29 7.03  -50.53 2.59 46.25 46.25 22.87 -3469
MgO 3.56 88.56 8850 4864 1.18 29.36 29.36 14.44  -34.20 2.11 52.49 52.49 2595 -22.69
K>0 4.14 43.59 87.90 48.27 4.84 51.38 102.76 50.56 2.29 3.82 40.55 81.10 40.10 -8.17
NayO 2.90 46.82 91.20 50.09 0.15 2.43 4.85 2.39 -47.70 2.35 37.96 75.93 37.54 -12.55
P05 .18 8.32 1664 9.14 1.58 1114 22.28 10.96 1.82  3.39 23.89 47.78 23.62 14.48
MnO 0.15 2,12 212 1.16 0.06 0.8 0. 84 0. 41 -075 0.11 155 1. 55 0.77 -0.39
CO» .22 27.73 27.73 15.23 0.54 12.28 12.28 6. 04 -919 2.85 64.78 64.78 32.03 16.80
H,0* 1.27 70.56 141.11 77.49 6.26 347.78 695.56 342.20 264.71 8.97 498.33 99.67 492.79 415.30
8 - - (w/ 107°)
Table 8 REE analysis of Caijiaying Pb—~Zn-A g deposit

La Ce Pr Nd Sm Eu Gd Ho Tm Th Dy Er Y Yb Lu ZREE ZLREE ZHREE X/XH &u &e
Q1 75140 19 69 10 1.8 87 1.2 0.69 L2 5.9 55 36 4.8 0.97 3797 31480 6496 485 0.19 298
o2 8% 160 18 72 10 5.8 86 0.610.32 070 2.8 2.2 14 1.2 0.23 38046 3498 30.66 1L41 0.& 3. 14
Qi3 0 41 6.7 20 3.40.9 25 042032 060 1.3 2.0 390.220.10 10345 920 11.36 811 0.3 307
Ch3 210 £0 40 210 25 5.115 1.3 030 18 4.5 3.1 32 3.1 0.2 97158 91010 61.48 1580 0.26 336
Ch52 @© 130 16 72 12 1.8 67 2.4 0.64 060 7.2 6.7 48 4.6 0.8 36948 21980 7.68 376 0.19 342
Ch53 10 20 2 74 12 1.3 56 1.6 0.80 0.70 4.6 4.4 19 1.5 0.30 497.80 45930 38.50 1193 0.15 289
Ch54 120 20 20 99 12 2.3 98 1.3 032 07028 2.2 16 1.2 0.21 5088 47430 34.53 1374 0.21 312
Ch55 37 73 7.9 31 6.11.8 68 1.2 032 06027 2.1 12 0.870.20 4835 1568 26.79 585 0.2 3.25
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Table 9 REE Pvalue calculation for Caijiayingzi PbZn-Ag deposit

La Ce Pr Nd Sm Eu Gd Ho Tm Th Dy Er Y Yb Lu
1 Qn2 0.12 0.14 -0.05 0.04 0.00 2.22 -0.01 0.49 -0.54 - 0.42 - 0.53 - 0.60 - 0.61 —0.75 - 0.76
2 Qn3 -0.73-0.71 =0.65 0.71 = 0.66 - 0.45 - 0.71-0.65 - 0.54 - 0.50 - 0.78 = 0.64 - 0.89 - 0.95 - 0.90
3 Ch5-2 -0.71 -0.69 0.60-0.66 0.52-0.65 -0.55 0.85 1.13 -0.67 0.60 1.16 0.50 0.48 1.21
4 Ch53 -0.38 -0.48 -0.45-0.65 -0.52 - 0.75 0.63 0.23 1.67 - 0.61 0.02 0.42 - 0.41 - 0.52 - 0.21
5 Ch54 -0.43 -0.48 - 0.48-0.53 -0.52 -0.55 -0.35 0.00 0.07 -0.61 —0.38 —0.29 - 0.50 - 0.61 - 0.45
6 Ch55 -0.82-0.83 -0.80-0.8 -0.76 - 0.65 - 0.55- 0.08 0.07 - 0.67 - 0.40 - 0.32 - 0.63 - 0.72 - 0.47

iP=( - )/

2.2.3 (1) - - 0

(Zn)= 1% 15%,w (Pb)= 0.01% 0.2%,w (Ag)= 10x 10 ° 80x 10" (2) - -
cw(Pb)= 4%  10% ., (Zn) = 0.01% 0.2% ., (Ag) = 50x 10°° 300x 107

Pb

Zn=1 18 1 100;

10) )

10 - -

o

(wsl %)

Table 10 Electronic probe analysis of Ag minerals from Caijiaying PbZn-Ag deposit

Ag Pt Pd Au

Cu S Pbh Sh Se Te

CH-11

CH-7

CH-37

(Ag.Cu) pShaSpp 11.50 O 0 0

o=
A canthite Ag,S 85.76 0 0 0

(Ag,Au) 34.83 0.05 0.02 63.1

28.59 23.21 5.10 27.61 O 0

0.07 13.29 0.34 0 0.01 0.13

0 0 0 0 0 0

11 - -

T able 11 Characteristics of fluid inclusions from Caijiaying PbZn-Ag deposit

/ um !/ % /
( - CO, 4% 3.6 C0,20-25 290
- ) CO, 4% 3.6 25 330
- - 5.4x 3.6 25 255
4% 2 15 210
- 2.5%x 2.5 10—15 150
4x 2.5 10 140
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T able 12 Composition of gas and fluid facies of fluid inclusions from Caijiaying Pb-Zn-A g deposit
F- Cl- SOZ‘ K Na Ca Mg Hz 02 Ng CH4 CzH@ CcO C()z Hzo
Ch-1 6.10 118.0 13.80 14.90 87.10 15.90 0.00 0.13 0.00 2.50 0.00 0.00 0.00 44.0 210.00
Ch-3 2.95 26.3 6.61 7.38 29.70 3.63 0.00 1.22 0.00 4.50 0.00 0.00 0.00 24.0 339.00
Ch2 5.00 125.0 15.10 11.70 80.40 15.00 0.00 0.62 0.00 4.00 0.00 0.00 0.00 12.0 186.00
13
Table 13 Physiochem ical parameters of fluid inclusions from Caijiaying PbZn-A g deposit
/Pa /% /g/L  pH Eh R logfu, logfcn, logfco,
Ch-1 780. 00 48. 08 0.255 8 7.37 -0.72 0.060 0.630 - 2.38 - 2.61
Ch-3 780. 00 11.34 0.076 57 7.05 -0.69 1.120 1.42  -2.57 -2.80
Ch-2 780. 00 52.37 0.252 20 7.50 -0.74 1.130 1.380 - 2.31 - 2.54
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logfco, logfo, Na/K Na/(Ca+ Mg) F/Cl CO2/ H20 H C o0 s c
Ch-l 1.75 - 29.80 9.91 9.53 0.10  0.09 0.13 1.00 2.00 0.14 3.32
Ch-3 1.29 -29.92 6.82 14.22 0.21  0.03 2.24 1.00 2.00 0.13 1.36
Ch=2 1.25 -30.07 11.6 9.32 0.07 0.03 2.26 1.00 2.00 0.58 12.9
2.3
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TYPS OF Ag DEPOSITS IN THE NORTH HEBEI PROVINCE
AND GEOLOGY, GEOCHEMISTRY, GEOHISTORY
EVOLUTION MODEL, ORE-SEARCHING
DIRECTION OF THE Ag DEPOSIT

YANG Min—<hi

(Tianjin Geological A cademy, Tianjin 300061, China)

Abstract: T he author investigated 17 Ag deposits of which 5 are large-medium size on basis
of geology, geochemistry, regional geological setting, ore—controlling conditions, wallrock
alterations, oretypes, metallogenic mechanism, ore formaion stages, metallogenic evolution
recognizing three metallogenic series and 8 types of Ag ore deposit. Niujuanzi is a volcanic
exhalation-hot spring Ag deposit; Caijiaying, a exhalation-hot water precipitation—
hydrothermal fluid overprint Pb, Zn, Ag deposit; Yinyeling, a stratabound-hydrothermal
fluid overprint Pb, Zn, Ag deposit. Based on the results metallogenic model and regional
geohistory evolutional metallogenic model of the deposits are established and the ore-
searchging directions are pointed out.

Key words:  deposit type; metallogenic geology and geochemistry; geohistory-evolution

model; oresearching direction; the North Hebei Province.



