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Table 1 Isotopic composition and parameter of lead source showing strata-

LG %ﬁfﬂﬁ%ﬁﬁzgfﬁm&%@ﬁﬁﬁ%] ® oW s K

Fié F]’; HE jt i& lO'le"ﬂOGPb 208Pb "288U l!lTh Th M%Kiﬁj
2 [oepy Toipp|seepp| @ ’ Ma  lsoapy mp‘s‘ U

1 BOLYIRET | 15.373 | 15.878 | 35.322 0.772 9 | 1 340 | 8.27 | 31.78 | 3.72 @
2 15.361 | 16,026 | 35.853 |0.754 1 | 1 214 | 8.21 | 33.46 | 3.94 @
3 By % B T | 15.314 | 15.653 | 34,251 [0.791 0 | 1 456 | 8.22 | 26.86 | 3.16 ®
4 15.263 | 15.602 | 35.131 [0.789 4 | 1 446 | 8.13 | 31.71 | 3.77 ®
5 4t & % ¥ i | 15.270 | 16,606 | 35.125 [0.681 7 | 644 | 7.93 | 25.66 | 3.13 @
6 14.99 | 15.32 | 34.57 [0.781 0 |1 384 | 7.67 | 28.13 | 3.55 @
7 By % B 3% W | 15.750 | 18.714 | 38.614 (0.580 0 — — — — ®
8 15.58 | 17.78 | 38.06 [0.623 9| 6 8.35 | 34.44 | 3.99 @
9 WETFHENE | 15.80 | 18.83 | 38.39 (0.578 2| — — — - @
10 | M ¥ K B 15.64 | 18.33 | 37.87 [0.5925 | — — — - @
11 14.95 | 17.68 | 37.70 (04556 1| — — — _ @
12 15.361 | 16,260 | 35.853 [0.728 8 | 1 030 | 8.16 | 31.84 | 3.78 L4]
13 15.270 | 16.606 | 35,125 |0.681 7 644 7493 | 25.66 3.14 [4]
14 15.547 | 17.984 | 38.126 (04605 4 | — — — — 47
15 15.657 | 18,132 | 38.317 [0.607 7| — — - = [41]
16 15.632 | 18.263 | 38.153 [0.596 0 — _ — I — [41
17 15.644 | 18.205 | 38.327 [0.601 3 | — — — = 4]
18 15.594 | 18.023 | 38.033 [0.608 1 | — _ — 4y
19 15.602 | 18.315 | 38,342 [0.589 3 | — — = [41
20 M F | 15.473 | 17.450 | 37,7€0 [0.636 0 | 290 | 8.19 | 81.15 | 4.04 @
21 15.535 | 17.778 | 37.890 [0.618 7 8.27 | 33.38 | 3.91 | ®
22 15.523 | 17.758 | 37.870 [0.618 7 8.25 33.30 | 3.01 ®
23 15.513 | 17.758 | 37,879 [0.617 6 | _ _ — ®
24 15.514 | 17.819 | 37,992 [0.613 3 | . — - _ ®
25 15.559 | 17.851 | 38,00 [0.616 2| — — _ _ ®
26 15.349 | 17.704 | 37.376 (0,602 0 | — | - - ®
7 15.453 | 17.665 | 37.820 (0.617 3 | — | S — ®
28 15.55 | 17.67 | 38.33 0.628 5| 117 ; 8.30 | 35.89 | 4.18 [23
29 15.49 | 17.62 | 38,26 [0.625 0 78 | 8.20 135.33 . 4.17 [21
30 15,70 | 18.11 | 38,72 10.614 1| — - — [21
31 15.27 | 17.75 | 37.41 [0.589 4| — _ - | = (23
32 | 16.21 | 18.37 | 38.45 (04652 8 | 372 | 9.38 | 38.36  3.96 @
33 15.86 | 17.88 | 37.78 (0.649 2| 335 | 8.82 | 35.22 . 3.86 @
34 15.52 | 17.57 | 38.12 (0.632 5 161 8.26 | 35.35 . 4.14 (@)
35 15.17 | 17.54 | 36,70 [0.592 3  — — - - ®
38 15.65 | 18.05 | 38.46 {0.6126 | — — - = @
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bound lead-zinc ore deposits in early Proterozoic Eon of the eastern Liaoning
1M # A & F 4 B\ BUBEIAFR W B K
}# E‘ He ?t f& Io1Pb Sole lo!Pb nasU ﬂlaTh Th ﬁﬁ* ﬂ
% 304pp | 304Ph | 304Pp o Ma 304pL | 304Ph U
37 ' OO® F |15.40 | 17.84 | 37.62 (0.612 7 — — — —_— ®
38 15.28 | 17,56 | 37.34 [0.604 1 — — -~ — O
39 15.43 | 18.16 | 37.83 [0.580 1 — — — - ®
40 15,65 | 17.96 | 37.60 [0.619 0 11 8.45 | 32.25 3.70 @
41 15.79 | 17.97 | 38.57 0.634 4 | 182 8.69 |37.36 | 4.16 ®
42 15.54 | 17.99 | 38.68 [0.604 2 — — — - ®
43 15.34 | 17.81 | 37.55 [0.593 4 — — - — )
44 15.21 | 17.35 |37.24 [0.611 2 — — - - )
45 HEAEKKRET | 14.69 | 15.24 | 34.43 [0.740 9 | 1 119 7.10 | 25.33 3.45 [21
46 14.66 | 17.21 | 37.06 [0.552 4 | — — - - 2]
47 15.37 | 15.97 | 35.32 [0.761 8 | 1 266 8.24 | 31.10 | 3.65 ®
48 15.45 | 15.96 | 35.29 [0.775 0 |1 354 8.40 | 31.74 | 3.66 ®
49 15.43 | 15.95 | 35,17 [0.773 1 |1 341 8.36 | 30.96 | 3.58 ®
50 15.71 | 16415 | 36.01 [0.791 5 | 1 459 8.87 | 36.78 | 4.01 ®
51 | BAEWKIT | 16.07 | 16.58 |36.73 [0.799 7 |1 509 | 9.48 | 41.46 | 4.23 ®
52 | R EREKW|14.90 |15.33 |34.53 [0.764 7 |1 285 | 7.48 | 27.05 | 3.50 @
53 14.92 | 15.22 | 34,78 [0.782 3 |1 402 7.55 | 29.36 | 3.76 ®
54 | & F W |15.632|18.236 | 38.153 [0.597 8 | — — — - @
55 15.644 | 18.205 | 38,327 [0.601 3 | — — - — @
56 15,594 | 18,023 | 38.033 [0.608 1 - ~ - - @
57 15.15 | 17.50 | 37,38 [0.592 7 — — - — ®
58 15.23 | 17.63 | 37.68 [0.593 1| — — — — ®
59 14,95 | 17.71 | 39.92 [0.554 1 | — — — - @
60 14,93 | 17.47 | 36,54 (0,567 9 | — — — — ®
61 15.28 | 17.98 | 37.43 [0.574 9| — — — - ®
62 15.80 | 18.36 | 37.82 [0.608 2 | — - — — @
63 15.33 | 17.84 |36.98 [0.590 2 | — — — - ®
64 15.01 | 17.85 | 36.82 (04552 0 | — — - — @
65 WA WL | 15.20 | 18.94 | 38.08 [0.509 3 | — — — — @
66 15.42 | 19.39 | 38.61 [0.508 4 | — — — —_ @
67 |BOEABRET 15,40 |19.44 |38.29 [0.503 9| — — — — ®
68 | ABEBEW 5,79 | 22,52 | 40.48 0.416 0 | — — - — @
69 16.15 | 23.08 | 41.16 [0.425 2| — - — - @
70 16.36 | 23.47 | 41.53 (0.428 3| — — — — 0)
71 | &% & E W | 15.74 | 22,52 | 41.39 (0.4122| — — — - @
| 1
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Fig.| Diagram showing isotopic composition of strata-bound lead-zinc ore
dePosits in early Proterozoic Eon of the eastern Liaoning
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Fig.2 Diagram showing isotopic composition of lead-zinc ore deposit in Korea
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Table 2 Isotopic composition and paramater of lead source showing

lead-zinc ore deposit in Korea

L R B E AR | RBBERER #ow s K

. ®O® % W
207Pb ’OﬂPb 208Pb 238U iﬂﬂTh‘ Th

¥ [oepp|soepp sospb| P | Ms [Seepp|3iipy| U

1 15,261 | 15.557 | 34.983 0.794 7 | 1 478 8.14 31.18 3.71 EyEEAERLYBAAR

e g iR 4, 19854F,
2 15.227 | 15.550 |{ 34.891 (0.790 2 | 1 450 8.07 | 30.40 3.65 AU ERHRE, *

3 15.283 | 15.502 | 34.992 |0.805 3 | 1 543 8.20 | 31.86 3.76

4 15.286 | 15.492 | 34.994 (0,807 1 | 1 554 8.21 | 31.98 3.77

5 15.280 | 15.595 | 34.952 |0.792 9 | 1 467 8.17 {30.90 3.66

6 15.208 | 15.437 | 34.844 [0.801 6 | 1 521 8.07 | 30.79 3.69

7 15.248 | 15.554 | 35.577 (0,793 0 | 1 468 8.12 | 34.44 4.10

8 15.676 | 18.594 | 38.594 [0.579 5 - - - -

9 15.688 | 18.803 | 38.811 (0.568 0 — - - -

10 | 15.398 | 15.643 | 35.290 [0.805 6 | 1 548 | 8.40 |[33.63 | 3.87 3 R AL 0 e R

T #, 19864F
11 15.195 | 15.424 | 34.780 |0.801 2 | 1 518 8.05 | 30,40 3.65 re °

12 14.772 | 15.438 | 34.844 |0.730 4 | 1 042 7.21 | 26.90 3.61

13 15.515 | 17.722 | 37.801 (0.620 4 27 8.24 | 33.15 3.89

Ko X—XKRT KABHRAERTHERMAREX RSB HRE, ZREXENSBIHET .
b (2%8U/2°4Pb) =8.12—8.27, 2%2Th/2°4Pb=30.90—34.44, Th/U=3.66—4.10,
MEL, Ay B1, BER2WUESE, X—XBTVEKEE-F53%E4H8, H8 KR4
J90.147 7, 0.134 3, 0.133 7 (£3) . FIFESEHMEER, TAOTTBHRE 880 ik
BRITER N RKERE, 87 KEMRTERNR, XHETHRAEREMERR
A PR S R I K AR d fl, FFFA2°°Pb/2°PbL2°°Pb/2 0 ‘Pbk BT HIF % B &
#ER, AR HEEHRFEX S ARTh/ ULk, £BHEERETTES. REL HLE
GREHEAFERGRETHHEHERER A A,
BEHSREXSEHESHEHREXSHREE—LLR, TUEHEEHXREXKH
£ (232Th/*3*0) {éi*ﬁﬁ%‘%"ﬂ%i)ﬂ:xmﬁ“ﬁfafp~%ﬁé}%%i&%, 2R M4 EH 8 K
FXHENLRE AR EXRcER, X—FERKBREESNSNTERAXERETHE BE,
47 S A 388, Tfﬁﬁﬂf‘—#%’&dﬁfﬂio A A REBUMIBRREN S —IEE, B EEAERH
P EZEABETe=8.2020. 838K M £, HHEHHMEMERILRRFM (KL, £2),
RlAr=8.2010. 08 RIBMH MBS RTHFAEHREI LT HH.
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Table 3 Age and paramater showing anomalous lead source

" « E p o | BEREER | BT RRRIN KRR I WK SN
TR B R P (Ma) ii’_-_m Th
R . R 3387 | U
; , (Ma) o R R | WK F R
Mze | 1—a, 7, | 120 | 2263 | 4.23 | 4.09
T.d] 8.9 0.147 7‘ 1.184 7 2 315 170 2 241 424 | 4.10
WS | |
| 220 2 218 | 4.24 | 4.10
K OB 10, 12, ‘ 120 2 095 1 4,12 3.99
|
14—19 0.134 3/ 1.165 9 2 152 170 2 071 413 | s.99
I f : .
| ! ‘ 220 2 047 4,13 4,00
ﬁiﬁ%%iﬂl 1—9. 11, 13 | 0.133 7{ 1.180 g 2 143 ’ 155 2 070 ‘ 4.18 ‘ 4.04

(2) REHERNK8E

BN KRuff B8 B A7.10—9.48, W[ BL43 Bk 3 > % . Our=8.20+0.08, |5
40.74%; @ufEMKT8.12, 522.22%; @ufliET8.28, \537.04%, X4 Kt THES
MEN&SHGu=28.2010. 083 KM ARHAMNPERERINERE, UFEFH TR TEN HFERE
Bo MTURRTHHES S KEEHRMFHE R TAZFHERNMEERERBIRE
R, LARFEERNENRE, AMENXESHSFNARMRRENEELUETI
WRET, XARBGEEZES. BEEEN QR TR H. BEr=8.20+0.084 i &K
T, AMFET. LRASHETE—F, EHBSSETHEhERREES LT N,
WIEME T8 120048 o8 %, wiEmET°8. 2800 41 2 Hig 40K FRE BL MR ol HE
Fo WMERFIERETE C2FMBK EPRBNIEE, SRRV AREEWNKIE
RKESRE RIEMERNKRIE, KA LRE, HESNSNRNE I8 558 o
HHELRERB LI,

(3) BEHHRE

By P BIMERAREHNERMCELE, REXEOMR. FARESD, MXHE,
RKDGMERRBEDE SI5H K WHERMEILED . XEERE KRN KF PR
BUSH OSSR AR RE L, HABanEmERE MRS PR 2. g
HWEAER, NMIRETHEERSET KR SEM® (H1,D) &, —2EEFETih
REW &oA, “RE—EEE, HELZEELNERT, REuER XHPRTHRER
IR g, B2 B AR 2R R A AP SRR LER, XMiAHS5Faure,G. 75 M4
Nk PR B BRI SHN N E B4R RS D R E 40 TR B Sk
H 88 R VR XA BT AR 47 18 A — B,
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A STUDY ON LEAD ISOTOPE OF EARLY PROTEROZOIC
STRATA-BOUND LEAD-ZINC GRE DEPOSITS IN
EASTERN LIAONING

Fang Ruheng

(Bureau of Geology and Mineral Resources of Liaoning)

Abstract

The early Proterozoic strata-bound
lead-zinc ore deposits in eastern Liaoning
occurred within the carbonate rocks of
Gaojayu Formation and Dashigiao Forma-
tion in Liache Group, linking to f{five
defined stratigraphic horizons. Hosting
rocks are composed of thick magnesian
carbonate rocks or clastics and carbonate
The ore bodies occurred within

fault

rocks.

the ancient karst or sturcture,
There were serpentinization,chloritization
and silicification in country rocks. The

deposits are characterized as multiple
stages of mineralizition.

According to the study of lead isoto-
pe for seventy-one significant samples,
there are the difference of lead ratio not
only the same ore district but also the dis-
trict each other, The curves can be divi-
ded generally into three types, 1) fitting
to growth curve p=8.20%0.08, 2) the
time line of mixed lead, 3 ) anomalous
lead. The first type illustrated lead are
homogeneous mixture of lead from mantal

Key words

and early Proterozoic strata, The second
type represents inhomogeneous mixture of
lead. The third type shows that anoma-
lous lead are mantle-derived lead contami-
nated by lead from ancient grantics in
the earth crust through comparison bet-
ween anomalous lead and lead ratio from
young volcanite of islands in the Atlantic
and the Pacific. The lead originated from
the mantle since the features of parame-
ters with low p and low «.

There are multiple stages ol minera-
lization in strata-bound lead-zinc ore de-
posits according to the time of mixed lead
and model-lead ages, the major stages are
middle Proterozoic and Mesozoic.

Since lead ratio not fit growth curves
of conformable lead deposits and modle-
than

lead ages are younger

they show that

country
rocks, strata-bound
lead-zinc ore deposts are Mississippi valley-
type and not exhalative-sedimentary

type.

Eastern Liapning Lead isptope Strata-bound lead-zine ore deposit



