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Fig. 1. Sketch geological map of northern l.iaoning.

1—Mesozoic volcanic and pyroclastic rockss 2—Mesozoic clastic sedimentary rockss 3-—Mesozoie
granitic rocks; 4—Archean greenstone; 5—Archean supercrustal rocks; 6—Granulites 7—Archean
granitic complexess 8—Charnockites 9—Main faults 10—Metamorphic hydrothemal gold deposit;

11—Massive gold-bearing sulfide deposits 12—Magmatic hydrothermal gold deposit.
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Table 1. Lead isotope data of gold deposits in northern Lisoning

F| 7K , , 4 F
TR T#y |295Ph/204pls (207l /201 ph |205p], /201, u w |Th/U g I3
5| BE (Ma)
1 13.389 14,687 33.498 | 2096 | 9.27 | 42.8 | 4.47 |XIEZ, 1982
2 0 B 13.545 14.496 33.330 | 2438 | 7.40 | 30.8°| 4.02 | Thorpes3#7D, 1986
3 13.79 14.73 33.60 2583 | 8.13 { 34,1 | 4.07
4 |KEH g 1387 14.78 34,45 2578 | 8.45 | 42.3 | 4.85 | EHIE%, 1982
5 |HeRER 14.02 14.91 34.80 2633 | 8.93 | 47.1 | 5.10
6 |t X o A 13.90 14.82 33,92 2616 | 8.64 | 38.5 | 4,31
7 |E&r 13,5363 | 14.4836 | 33.2282 | 2422 | 7.34 | 21.8 | 2.87 | & I
8 s 14.19 15.07 34.80 | 2704 | 9.56 | 48.2 | 4.88 (HEAE %, 1982
9 16.2586 | 15.6703 | 36.8291 | 1838 | 9.90 | 46.4 | 4.53
10 X % i |#%WE| 15.7978 | 15.3450 | 36.3196 | 1706 | 8.90 | 41.3 | 4.50
11 17.8653 | 15.6599 | 34.8011 ] 681 | 9.29 | 42,5 | 4.43 A ¥
12 [KEH Bar 15.0774 | 15.2839 | 36.2039 | 2206 | 9.25 | 48.6 | 5.09
13 |3 H=# ;fg 15.5901 | 15.2502 | 34,9196 | 1723 | 8.66 | 33.1 | 3.69
14 \B&F| F |98k, RN 16.7479 | 15.4084 | 36.1704 | 1059 | 8.71 | 33.5 | 3.72
15 ) g 18.0430 | 15.9051 | 36.2145 | 965 |10.04 | 22.9 | 3.17
16 17.6040 | 15+5919 | 37.5367 | 750 [ 9.13 | 37.4[8.96 [ o
R g 1009 | ent| a0 |au0e | 510 | wnt | 0sE, 100
18 17.5880 . . . . \
19 |papr mEan 16.98 15.28 37.42 619 | 8424 | 35.7 | 4.19
2 E{é? e ey 15.46 37.57 | 698 | 8.75 | 27.9 | 3,00 | EPIE%, 1982
21 FoA| 17.1334 | 153752 | 37.1279 | 692 | 8.52 | 34.98 3.97
22 B W WEMIN| 17.6275 | 15.5338 | 37.5265 | 624 | 6.96 | 36.25] 5.04 X
23 S 15,9843 | 15.1888 | 33.3320 | 1473 | 9.32 | 16.9 1.75
24 Jeng| 16,1771 | 15.3734 | 36.6705 | 1652 [10.86 | 47.4 | 4.22 R, 1989
25 15,9115 | 15,1540 | 36,1069 | 1473 | 9.18 | 39.3 | 4.14
26 Tk & 15.9156 | 15.1859 | 36.1202 | 1420 | 9.0 | 38.4 | 4.13
27 Eoiq-| 18.6326 | 15.6980 | 38.9543 | 202 | 9.32 | 38.9 | 4,04 X %
28 ) 16,5269 | 15.1540 | 36.3630 | 545 | 7.82 | 30.9 | 3.82
29 BRE] 16,3710 | 15.0557 | 36.3557 | 1240 | 7.26 | 37.5 | 3,02 | FEKET, 1989
30 BOR 16.51 15.60 37.51 1560 | 9.50 | 46.3 | 4.75 | BAEZ, 1982
31 F & F |H4% 15.8536 | 15.1811 ) 36.0388 | 1378 | 8.25 | 35.8 | 4.21
32 KR 15.8872 | 15.1370 | 36.1454 | 1482 | 9.16 | 30.7 | 4,19 | FIRE%, 1989
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Fig, 2, Lead isotope composition of sulfides from Archean gold-bearing
massive sulfide deposits,

1—Galenas 2—Dyrite.
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(Thorpe, 1982),
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WS BRI —REE R R R M S KR 1, (= AFESE Th/ULL{E 4y
H4.43, 4.53F04.50, BEULAHZER/D, mAMETHET & Th/UEEBE N, HHHH
TR B PR K IR AR,
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(B HStacey %, 1975)
Fig.3. Lead isotope composition of a metamorphic hydrothermal gold deposit.
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Fig. 4. Lead isotope composition of magmatic hydrothermal gold deposits,
1—Ore leads 2—Whole rock lead of granitic rocks; 3—Feldspar lecad.
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Fig. 5. Lead isotope composition of Phanerozoic magmatic hvdrothermal
gold deposits compared with Zartman and Doe’s model of plumbtectonics.
(Symbo's as for Fig.4)

% 2 BAEHERARLTHECENERATREFERERARABRIT
Table 2. Lead isotope comparison of Phanerozoic magmatic hydrothermal gold

deposit with four lead accumulative beds of the same age

ZOSPb/ZOAPb 207pb/204Pb ZOBPb/Z(MPb
HoB 17.730 15.455 37.395
T 17.235 15.355 38.285
& 18.580 15.600 38.435
FHE 19.110 15.695 38.80
FEw G 06) 17.339 15,463 37.5199
FEEVAET 16.034 15.260 36.432
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RERE .
+EfTh/ULLER B IRME RS, BIEXLL~EATh/ UL EM , 45 H 8RR BRI
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LEAD ISOTOPIC STUDIES OF GOLD DEPOSITS IN
NORTHERN LIACONING

Dai Shibing and Liu Liandeng

(Chungehun Collegz of Geology, Chang:hun, Jilin Province)
Abstract

There occur three types of gold deposits in northern Liaoning Archean
metamorphic terrain, i, e. , gold deposits associated with Archean zinc-copper
massive sulfides, Archean metamorphosed gold deposits in synchronous ductile
shear zones and phanerozoic magmatic-hydrothermal gold deposits. Galena from
gold-bearing zinc—copper massive sulfide ores countain least radiogenic lead, and
lead isotopes are distributed on the whole along isochroms. The average stacey’s
two—-stage model age is 2610 Ma, and the mode of occurrence of galena indi-
cates the age of remobilization of sulfides, namely, the age of reeurichment of
gold and silver. Pyrite, which crystallized earlier than galena, contains rela-
tively more radiogenic lead and displays much younger model age (681—1838
Ma). The insignificant variation in Th/U ratio suggests that radiogenic lead
must have been produced as a result of in situ U and Th decay of pyrite.

Four pyrite samples from metamorphosed hydrothermal gold ore show
great variation in *°Pb/?*Pb ratio but comparatively mneglible variation in
207Ph /201 Pb and 2®Pb/2"Pb ratios irom earlier to late gemeration, accompanied
by the decrease in Th/U ratio. Such variation or short-span growth effect
resulted from the U decay in the process of crystallization of pyrite from a
fluid with high U/Pb ratio, whose geochemistry proves it to be a metamorphic
hydrothermal solution derived from greenstone in the area.

The lead isotope model ages of Mesozoic magmatic-hydrothermal gold
deposits on the southern and northern side of the Hunhe river (1491 Ma and
692 Ma respectively) are both significantly larger than the mineralization age.
The lead isotopes form two separate isoplumb fields in the Pb-Pb diagra E
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and are close to the mantle-lower crust evolution line in the pluembtectonic
model. Moreover, the ores are similar to their related granites in lead isotope
composition, All these data point to a magmatic-hydrothermal origin of lead.
The hydrothermal solution, in turn, must have come from the magma formed
through the remelting of greenstone and/or supercrust rocks originally derived
from the mantle.

It can therefore be concluded that although in most cases the lead isotope
model ages are older or younger than the age of gold mineralization, the lead
isotope composition and distribution do reflect the origin of lead and the
metallogenic environment. Nevertheless, the interpretation of lead isotopes
should be invariably based on geological and geochemical studies of gold

deposits.
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