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Abstract The Mohailaheng and Dongmozhazhua Pb-Zn deposits in the Yushu area of Qinghai Province, located in the northeast
margin of Qiangtang terrane which is between Jinshajiang suture zone and Bangonghu-Nujiang suture zone, are the two typical Pb-Zn
deposits in the Cu-Pb-Zn polymetallic mineralization belt for the northern part of the Nujiang-Lancangjiang-Jinshajiang area. The
authors thought the sources of ore-froming material were derived from the sedimentary strata by the research of sulfur, lead, strontium
and neodymium isotope compositions of the Dongmozhazhua lead-zinc ore deposit. On the basis of geological field observations, the
authors also made the research on the Mohailaheng lead-zinc ore deposit and selected sulfide minerals and barite for S isotope
compositions analyses, sulfide minerals, gangue minerals and regional strata for Pb isotope compositions analyses, and gangue minerals
for Sr-Nd isotope compositions. S values of sulfide minerals are — 30.0%0 ~ + 7.4%o, and show peaks at — 18%0 ~ — 2%o,
reflecting the characteristic of light sulfur. §*S values of barite are 20. 2%0 ~ +24. 2%, implying the derivation of Tertiary continental
facies basin. The ore deposit displays wide variations in sulfide §**S values, indicating multiple sulfur sources. On account of the lack
of magmatic activity, it is realistic to view the rocks in the basin as the source of sulfur. Sulfur in the rocks was transferred into
hydrothermal fluids via fluid-rock interaction. Therefore, the variation in rock types across the basin is likely to influence the variation
of sulfur isotopic compositions. Reduced sulfurs were mainly derived from the biogenic sulfate reduction or the thermochemical
reduction of sulfur-bearing organic matter, implying that sulfur came from the sedimentary basin. The **Ph/** Pb, *"Pb/** Pb and
*®Ph/*™Ph ratios for sulfide minerals vary in ranges of 18. 298 ~18. 694, 15.298 ~15. 721 and 38. 169 ~38. 894, respectively. The
*6Ph/*™Ph, *Ph/*™Ph and *®Ph/** Ph ratios for gangue minerals are between 18. 418 ~ 18.672, 15.418 ~15.719 and 38. 403 ~
38. 845, respectively. In the diagrams of *’ Pb/** Pb-" Pb/*™ Pb and **Ph/* Pb-** Pb/** Pb, the Pb isotope compositions of the
sulfide minerals and gangue minerals fall into the regional upper crust lead zone, similar to MVT deposit, implying that Pb might have
come from the upper crust rocks. The (¥St/*Sr),, &4 (1), ("*Nd/"*Nd), and &y, (¢) ratios for gangue minerals vary in ranges of
0. 70851 ~0.70906, 57.4 ~65.2, 0.512265 ~0.512361 and -6.5 ~ —4.6, respectively. The Sr-Nd isotope compositions of the
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gangue minerals indicate that their matter sources also came from the upper crust rocks. On the whole, the characters of sulfur, lead,
strontium and neodymium isotope compositions of the Mohailaheng lead-zinc ore deposit in the Yushu area are the same as those of the
Dongmozhazhua lead-zinc ore deposit, implying that they both derived from the sedimentary strata. Together with the geological and
geochemical features of the Mohailaheng and Dongmozhazhua Pb-Zn deposits, the authors discussed their dynamical settings.

Key words Source of ore-forming material; S isotope; Pb isotope; Sr-Nd isotope; Mohailaheng Pb-Zn deposit; Yushu area,
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Fig.2 Geological map of Mohailaheng deposit, Yushu area ( modified after Zhang, 2010)
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Table 1 S isotope compositions of barite and sulfide minerals
from the Mohailaheng Pb-Zn deposit and of gypsum from the

regional strata in the Yushu area
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MTC33-HI5B 11 FTEET 0.8
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ZK10301-22 il R -6.2
7K10302-43A 11 [REER -8.3
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ZK14301-1 11 W -3.2
ZK14301-2 il HRRT -27.2
7K143014 111 Wk -23.5
MHO09-13-1 111 IS 0.8
NangQ094-1 15.9
NangQ09-1-1 o 13.1 ——
NangQ09-7-2 ﬂivﬁ%&ﬂa Vat3 17.1 20ffb ’
NangQ09-3-1 16.5
Nang(09-7-3 18.3

Ay (N 58 N S ke ) Z (B A9 B IR 15
B B FE 1 0 5 1E 1 T 28 38 (7 A — B8, BN &
8" Sy > 8 Spgmy > 6 S gy HUBIL IR 7 28 - 5 /0 1A 3 (3%
1), Ud B A 4 TR 8 28 401 R A o R, B0 =
X B S A A N SR A R 38 A 2 T U0vE R . Itk4h,3 4
£RFL(ZK11901 ,ZK10301 \ZK14301 ) H [5] #0854k 40 14 B 6] 4or

miNE SOH
Ak @iy BEMG
S8

N
\§
N

&\

18

N

N\

G

777
222

I%%
"0 2 -

K13 Rt X SR B R PR EL ot 41 AN A1 B A %
DX Il 3 2% o AR 37 3R 2 T [
Fig. 3

18 -12 -6 0 6 1
5}45\2( DT (%0)

)
[}
F

Histogram of S isotope compositions of barite and
sulfide minerals from the Mohailaheng Pb-Zn deposit and of

gypsum from the regional strata in the Yushu area

AN BRI 122 A A2 R AR

4.2 Pb EfIERAMK

TEEE RAS RS B B 3 R N BERT (10 {4 5 B 11 {4
WA 25 AR A S A DU L R S A ST TR
BEZEHT(F 2), FF LY Pb/*™ Pb-2° Pb/?™ Ph 17 Pb/*™ Pb-
0 Ph/ ™" Ph B IATEE (1 4) . IR 2 FP 4 AT LI H

5= BORFIHEAC K BT AL B Ph [l 22 20 LA
M) TG A B X 5, HH R 8 2% Ph/?™ Ph = 18.299 ~ 18. 638,
27ph/*Ph = 15. 354 ~ 15. 627 ,*® Pb/*™ Ph = 38. 199 ~38. 647,
FTEH 2 Ph/*™ Pb = 18. 298 ~ 18. 694, Ph/** Pb = 15. 298 ~
15.677,°®Pb/*Pb = 38. 169 ~ 38. 705, # k> Pb/** Pb =
18.357 ~18. 668 ,* Pb/*™ Ph = 15. 312 ~ 15. 721, Pb/*™Pb =
38.298 ~38.894, 1 XfILLEFRALY) (INFET 5 BB ) Z A 1Y)
Pb [ {3 28 41 A% 4% st a6 B 2 X5 3 A4k fL (ZK11901 |
ZK10301 ,ZK14301 ) H1 [/ Fp G £k 4 9 Pb [ {37 3 4 o 5 1R o
VARBETR B (AR R A AR Ak, SRR B (58 — B B 56 =
B B FIEE DU I B ) 9 7 fife A P[] 437 28 20 )l A8 skt 1] 6 BH g IXC
s, Hor s — B B O il A% Pb/*® Pb = 18. 543 " Pb/*™ Pb =
15.526 "% Pb/*™ Pb = 38. 617, 4 = [y Bt J7 f# 2% Pb/ ™™ Pb =
18.418 ~18.672,* " Pb/*™ Pb = 15. 418 ~ 15.709 ,** Ph/*™ Pb =
38.416 ~ 38. 698, %5 U By Bt J7 ikt £1°° Pb/*™ Pb = 18.421 ~
18.613,*"Ph/™™Pb = 15. 426 ~ 15. 719 ,*® Pb/*™ Pb = 38. 403 ~
38.693, T 45 = Ky Bt % 27 Pb/*™ Pb = 18.459 ~ 18.607,
27Ph/*™Ph =15. 524 ~ 15. 683 ,*® Pb/*™ Ph =38. 512 ~38. 845,
o By Br @O A7 Pb/™™ Pb o= 18.513,% Pb/™ Pb =
15. 583, Pb/*Pb =38. 549, Fufksk it A [F] B BE A [ ik
W) Pb [RIA 2 41 58 TC I S 220, #0 5 4R RO Y . 25
iR, RE ST AT WINEET B R, R AR
Wi i AL EE A A, Y R 3 AR AR — B, B R A
*7Ph/** Ph-"" Ph/*™ Pb FI*® Ph/** Pb-“Pb/**Pb [ |-, K &%k



2714 Acta Petrologica Sinica %% %3 2011, 27(9)
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Table 2 Pb isotope compositions of sulfide minerals, gangue minerals and regional strata from the Mohailaheng Pb-Zn deposit in the

Yushu area

K B B UR/EZ S 206 py,, /204 pf, 207pp, /204 ply 208 py, /204 pY, B AR

MTC33-H23 111 LAUR 18.312 15. 416 38.328
MTC33-H21-1 111 ERE 18.389 15.389 38.298
MTC33-H20 111 Wk 18. 357 15.312 38.302
MTC33-H15B 11 LAUE 18. 403 15.398 38.321
MTC27-H5-2 111 yikitn 18. 309 15.298 38. 361
MTC25-H54B 111 LAUR 18.327 15.329 38.257
MTC25-H9 111 Vililn 18.298 15. 401 38.234
MTC16-H8-2 11 I 18. 356 15.387 38.169
MTC16-H84 111 Vilils 18. 361 15.311 38.287
MTC30-H29 11 INER” 18.299 15.354 38. 199
ZK11901-7 11 I 18. 443 15.539 38.483
ZK11901-9 111 VililE 18. 492 15.512 38.504
ZK11901-18 11 INEF 18. 493 15.523 38.516
ZK11901-23 111 HRH 18. 548 15.508 38.525
ZK11901-25 11 W 18. 569 15.492 38.513
ZK11901-27 11 HRRH 18.617 15.524 38. 542
7K10301-16 111 RN 18. 668 15.721 38.765
ZK10301-19 11 HRH 18.597 15. 698 38. 894
7K10301-22 1 R 18. 645 15.707 38.798
7K10302-43A it B 18. 638 15. 627 38. 647
7K1030243B 111 HERH 18.619 15.633 38. 631
7K14301-1 11 W 18. 646 15. 641 38. 653
ZK14301-2 11 HRkH 18. 657 15. 656 38. 668
MH09-13-1 111 yil:tn 18. 694 15. 677 38.705
MTC33-H14-1 il IR 18. 436 15. 427 38. 469
MTC27-H10-1 111 yip¥a 18. 427 15. 418 38. 491
MTC27-H9-1 111 yip i 2a 18. 431 15. 424 38. 453

MTC27-H9-2 111 Vi) 2 18. 426 15.419 38. 426 Foe
MTC25-H3 v yiy 2 18. 421 15. 426 38. 403
MTC25-H5-2 111 Vi) 2 18.418 15. 434 38.416
MHO08-008-1 111 Vi) 2s 18. 672 15.709 38. 698
7K11901-1 111 Jrfdf 18.522 15. 567 38.618
ZK11901-9 11 Vi) 2l 18.512 15.556 38.596
ZK11901-11 111 Ji A 18. 501 15.567 38. 585
ZK11901-12 11 Vi) 2l 18.523 15.536 38.589
7K11901-13 111 Jr g 18.518 15. 543 38.578
ZK11901-17 111 Vi3 & 18. 535 15. 566 38.586
ZK11901-19 v Vi 2l 18.517 15.561 38.563
ZK11901-22 v yig Zal 18. 521 15.564 38. 681
ZK11901-28 111 Vi 2al 18.501 15. 562 38.617
7ZK10301-18 v IR 18. 613 15.719 38. 693
ZK001-24 I Viy 2a 18. 543 15.526 38.617
7K10302-2 111 Vi 2al 18.513 15.562 38.558
7K10302-8 11 Vi3 & 18. 523 15. 566 38.559
7K10302-32 111 Vi 2al 18.538 15.573 38. 564
7K10302-34 11 Vs 2a 18.578 15.599 38.615
7K10302-37 11 Vg & 18.582 15.578 38.618
ZK10302-39 111 yiy 2 18.594 15. 607 38. 605
7K1030241 11 Vg & 18. 606 15.611 38. 622
MTC33-H23 111 G 18.526 15.573 38.535
MTC33-H13 11 Crave 18. 459 15.559 38.534
MTC27-H7 11 e 18.517 15.524 38.512
MH08-008-1 111 WA 18. 607 15. 683 38. 845
ZK10302-33 11 e 18. 559 15. 601 38. 627
MTC25-H5-3 11 & 18.513 15.583 38. 549
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Continued Table 2
KT TR BB URVEX S 206 p},,/204 pl, 207 pp,,/ 204 p}, 208 pl, /204 py, B R 5
T i X )2
080805-13 C, KA 18. 631 15.527 38. 626
080805-14 C, K 18. 609 15. 531 38. 692
080805-25 C, KA 18. 645 15. 543 38. 647
080807-1 szmrﬁ 18.517 15.492 38.557 5 201 1D
080807-8 Py R 18.524 15. 486 38. 549
DM729-1 Py K 18. 497 15.579 38.584
080807-28 Ty, KA 18. 562 15. 509 38.571
08080744 Ty, A 18. 537 15. 483 38. 507
TETE TR X 2
080822-3 Por JK 2+ 18. 489 15. 478 38.516
0808294 Py I 18. 476 15.501 38.489
080829-25 Py K 18. 482 15.493 38.502
080905-7 T 18. 697 15.701 38.789
080905-8-2 T K% 18. 709 15. 692 38. 803 FH 145, 2011h
0809104 1 IRE 18.719 15. 686 38.814
080910-20 1 IRE 18.702 15. 705 38.792
080830-8 E K& 18. 659 15. 628 38.617
080831-2 E K% 18. 641 15. 612 38. 628
PR 2
NangQ09-1-1 Eny 1HE 18.598 15. 621 38. 642 4 2011
NangQ09-3-1 Eny THE 18. 601 15. 634 38. 647

®3 ERHBREBHNFHET KRBT Sr-Nd B EAM

Table 3 Sr-Nd isotope compositions of gangue minerals from the Mohailaheng Pb-Zn deposit in the Yushu area

FRS  RTNE 7R YRb/YS  YSy%s e (1) (MS/%Sr) ) WSm/™Nd Nd/™Nd exa (1) ("UNd/M™NA)

MTC25-H3 v JfA  0.0069 0.708559  58.1 0. 70856 0. 1057 0.512369  -4.9 0. 512346
MH08-008-1 1 JifA 0.0129 0.708708  60.2  0.70870 0. 0956 0.512295  -6.3 0.512274
ZK11901-1 I JEA  0.0091 0.708735  60.6  0.70873 0. 1045 0.512306  -6.1 0. 512283
7K11901-9 11 WA 0.0124 0.708873  62.5 0. 70887 0. 0842 0.512311  -5.9 0. 512293
ZK11901-11 1l JfA  0.0096 0.708859  62.4  0.70885 0. 1003 0.512318  -5.8 0. 512296
ZK11901-12 1| FIEA  0.0104 0.708812  61.7  0.70881 0. 0892 0.512296  -6.2 0.512277
ZK11901-13 1| A 0.0016 0.708786  61.4  0.70879 0. 1007 0.512302  -6.2 0. 512280
ZK11901-17 I FiRA  0.0023 0.708738  60.7  0.70874 0. 0887 0.512286  -6.4 0. 512267
ZK11901-19 v Jiff 0.0018 0.708834  62.1 0. 70883 0. 0843 0.512283  -6.5 0. 512265
7K11901-22 v A 0.0098 0.708767  61.1 0. 70876 0. 1013 0.512305  -6.1 0. 512283
ZK11901-28 1l s 0.0023 0.708742  60.8 0. 70874 0. 0912 0.512318  -5.8 0. 512298
7K10301-18 v JfA  0.0061 0.708732  60.6  0.70873 0. 0987 0.512321  -5.8 0. 512300

ZK001-24 1 JrfA 0.0054 0.708699  60. 1 0. 70870 0. 0905 0.512313  -5.9 0. 512293
7K10302-2 1| Vig %a 8.172 0.712887  65.2  0.70906 0. 5023 0.512422  -5.5 0.512314
7K10302-8 1l ot et 3.568 0.710644  64.0  0.70897 1.084 0.512527  -5.9 0. 512293
7K10302-32 11 JrfA 1.124 0.709463  63.5 0. 70894 0. 5995 0.512433  -5.7 0. 512304
7K10302-34 1| Vig %4 6.011 0.711844  64.8 0. 70903 0.2723 0.512359  -5.8 0. 512300
7K10302-37 1| Vip %a 4.792 0.711035  61.4  0.70879 1.416 0.512631  -5.3 0.512325
ZK10302-39 I e 7.309 0.712452  64.8 0. 70903 1.259 0.512579  -5.6 0. 512307
7K1030241 1l Vi3 2] 1.508 0.709649  63.6  0.70894 0. 7437 0.512463  -5.7 0. 512302
MTC27-H52 I #OH 0.0337 0.708521  57.4  0.70851 0. 1951 0.512401  -4.6 0. 512359
MTC25-H54 1l W™ OH 0.6546 0.708836  57.7 0. 70853 0. 3306 0.512432  -4.6 0. 512361
MHO8-008-1 11 #OA 0.0152 0.708669  59.6  0.70866 0. 0938 0.512286  -6.4 0. 512266
7K10302-33 1 # A 0.0953 0.708967  63.3 0. 70892 0.0718 0.512312 -5.8 0. 512297
MTC25-H5-3 I wEAA 0.0004 0.708563  58.2  0.70856 0. 0937 0.512358  -5.0 0.512338
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Fig.4 " Pb/*Pb-Pb/**Pb and **®Ph/* Pb-"* Pb/**Pb diagrams of sulfide minerals, gangue minerals and regional strata from
the Mohailaheng Pb-Zn deposit in the Yushu area (base map after Leach et al. , 2005)

RT3 AP b Fe 2k MEE, O SR 2 M HRS, B B AT
I ) 49 A D

4.3 Sr-Nd EMrZEEM

TR AE (1995) FIX M5 A (2004 ) AR 4 U )11 4E 4 - #i
T IR AT 5 A0 FI R A 1 Sr-Nd [F) 67 38 4 LT 5T
UESEZ XA L0 1) Bk I8 45 1E A - e A 2 UIAH G, Ik
WY EAT IR . FHEEESE (2011 ) KRS J7 fiff A Rt A1
1 Se-Nd [Rlf7 2 2H N30T, A ARSI B R KA 7 4
MY BRI B FHGEA Ao T 3k — 20 R SR A
BEW PRI HT R R, AR SCHL R 20 147 A 4 AR RE A

L AFE S AT T Se U Nd R KA T (R 3) . K3
FIECE 2500 (7 Se/%Sr) | -ey (1) BB (B 5) AT L H
HBCH AR I t = 33Ma (H 13k 4, 2009) THE 9 (7 S/
“Sr) AU NN | SI05E AT Se/% S ' Nd/ N (1
UE) RN R 2200, 3R 3 AT 0L, AR BB (55— BBt .
55 =B BORESE DU EL) B 5 ff A1 Sr-Nd [6) 457 28 2H B A% I [7] I
AR X0, LT s — B B 5 i A (P Se/% Se) | = 0.70870,
g6, (1) =60.1, (" Nd/"™Nd) ; =0.512293, (1) = -5.9,
S =B A (Y S/ Se) . =0.70870 ~0.70906, £, (1) =
60.2 ~65.2, (" Nd/"™ Nd) ; =0.512267 ~0.512314, &, (t)
= -6.4 ~ =53, S UB A (Y S/¥Sr) ; =0.70856 ~
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Fig.5 (YSt/*Sr) | -sy (t) diagrams of gangue minerals
from the Mohailaheng Pb-Zn deposit in the Yushu area

Data of Cenozoic volcanic rocks in Hoh Xil district, Qinghai Province
after Zheng et al. (1996) ; Data of granitoids around Gonghe basin
in Qinghai Province after Zhang et al. (2006); Data of Triassic
volcanic rocks in Zaduo-zhiduo district, Qinghai Province after Ma et

al. (2007)

0.70883,s4 (1) =58.1 ~62. 1, (" Nd/"™* Nd) ; =0.512265 ~
0.512346,6y,(1) = 6.5 ~ 4.9, Wi B A (7S
%Sr); =0.70851 ~0.70892, &4 (t) =57.4 ~63.3, ("* Nd/
"Nd) ; =0.512266 ~0.512361, 6y, (1) = —6.4 ~ —4.6,%5
T B S A (Y S/ Sr) = 0.70856, ey, (1) = 58.2,
("Nd/'™Nd) | =0.512338, 8, (1) = =5.0, MRS, AR
W B AR RIRA S P ) Sr-Nd [] 37 38 2H A8 . TG i 38 22 33
VLI B AT B A IR 894 Bk

5 Wig
5.1 SEfNE

SFANFIZE NS GROULER R I, 7 ik b 25 M AL 4 T B
TEAA, N I8 A S B B SR GO ARk
REE A TH A, AT R E SO A = 0% Y.
PRI, A RV R 6 2 AN ] S B B9 7 ), P =2 )i
B[ ZR AL A AR NXE R o AR Ohmoto (1972) Y B
W e SR T, E MR R S0,° i, AT RERY

WA NE AT + I A, WA 8 Sgyp =6 Sygs fEH
SRR AAE R SRR ALY SRR SR A A A 8 Sy >
8" S g o MM 8 Spypay <87 S s WIS P PR LL , B R 56 AN il
FETE, AT RE B W20 & R Bk + 5 + INBE, A
534Sm1m %5345250

FEBRIF W X, 58 R B B RSO A, )
AT e P SRR I R AL A e TR W] DAAG T 3R A Y
8"S 5 M Sy ML AT A +20. 2%0 ~ +24.2%0, =,
T BB AL A N INEET + T + Bk, NI
B, SO AR B ARG, B AT UG B AL ) 6'S 5 67 Sy
AH$E T ( Ohmoto, 1972; Ohmoto and Rye, 1979), i i} &
—30.0%0 ~ +7. 4%0  WEfH K — 18%0 ~ — 2%0, X ML T ik 5
R ARHE .

OGP YRR R A [F) 62 R FRAE A+ 2T 25
PR A PR B R, 4 MVT (SST SSC LG R, $E 1 6™*S 7%
AR R AT AR A S A7 235 1 P9 35 3 W ] 5 S ) b )2 e
FAAEAER, WAk T AR B0 S R 2 RS,
SR B UURRZE L, 5 2R LIV BE BT R () — A (it
& 2011h) .

T 2R G5 PO RIS, )t AT P S — B0, (A 1 6 1)
AN B B AT 3 A [ 467 2% 2H AR Ak 3 4R K (Leach et
al. , 2005) ; TR E WAFTE, R0 IR A P HGE I i A
IG5 A: , R , 4 8 F T I B TR 2 A 0 3 T A AL I A T
ML R, WA P R AL S A A AR, FEBE A LA AR B i
SR 3 MR RN 2 0 IE(E A B Ak 4, LB 7 DL #0GA TR
N X AR = 0 A A R oA R R A T, 8Y S M
13. 1%0 ~ + 18. 3%o, i 73 3 1< 7K FT $& 4 K B B R AR , Ho e A
J it B v AT T B R A AL R B B R (
4 2011h) .

5.2 PbRE{rx

AR 2B AT P RNKAT Y 08 R AL F 4N T IX
B b P A BGE A (E 4) , BARERIT MVT 57K,
7~ Pb %4 /I ZE SRR T I 72 5 A ( Vaasjoki and Gulson,
1986 ; Sangster, 1990) , 5 ARSCFHLIMNES BFH™ IR (1 —FF ( H it
4 2011h) .

AT R (1998 ) TA K £E 4 AR 1k LA K A 4% 55 il 4 W) o7 8
ARG A AR 2 Fout T M i AR S W ORI RE SR T R E A
G E, WX AR IC R Ph (R 2 3878 B[R] 4
W AR 22 , B 2R Ay-AB BN 202K . ARTEAR
i * Ph/*™ Ph AP Ph/*™ Ph A %t T ] st A 4 1 f19°" Ph/*™ Ph
FIP®Ph/ 2 Ph (i 22 {5 AB FII Ay, 50 580 B 52 B A 07 IR
Ay-AB B (1 6) B w5 7% A b M58 5 1 i YR A AR b
B A LU A TR P

# Zartman [ETFIEATCE (B 4) T, BOE RS20 R
R0 26 20 ) TR VR A X )2 A0 48 [ 62 3 2 S L, iR
— IR IE A L M 2R BT, 2R WS S R AT SR R H AN
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Fig. 6 Ay-AB genelic classification diagram of lead isotopes
in sulfide minerals and gangue minerals from the
Mohailaheng Pb-Zn deposit in the Yushu area ( base map
after Zhu, 1998)
1-mantle-derived lead; 2-upper crust lead; 3-mixed lead of the upper
crust and mantle subduction zones ( 3a: magmatism, 3b;

sedimentation ); 4-chemical sedimentary lead; 5-submarine

hydrothermal lead; 6-medium-high grade metamorphism lead;
7-lower crust lead of high grade metamorphism; 8-orogenic belt lead ;
9-upper crust lead of ancient shale; 10-retrograde metamorphism
lead; AB=1000 xB/(By —1), Ay =1000 xy/(yy =1), Band y
are values of 2" Ph/?™ Pb and *® Pb/?™ Ph respectively in samples,

By and yyare values of 2" Ph/?® Ph and 2 Pbh/?* Ph respectively in

the mantle

)2 (B R B B 5 B . N6 Th Bl A vk
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AR ety Y, 2 5 T D B R 5 14 2 S A W7 (BT R 5T
FAAE b IR UL 2 B FUa R S AR OGBS . PRIk o 5
TR FEVRET IR P ST ) Bk B UTRMLZ , 5 R S LA
PR IR I —FE ( HHEESE,2011D)

5.3 Sr-Nd E{i=

FE TSt/ Sr) ey (1) (B S) b, BT A RE S 3808 5
PIRCFESE DU G2 BR N, S 7N O 2 4 ik R & b Bk A4 1T ( BSE,
Zindler and Hart, 1986) . %P4 PR Nd & Sr fY5CiE X,
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2102 =/ JE (DIH %2007 ) i) Sr-Nd [6]fi 2
REOEAEARL , U6 & TG A [ A R D RRAE AR R R | 5 3
WAk H Es s, R SR i RE T IR KA 04
HIYIBRIESR B s A, X 55T Ph R RS 945
WAH— 2, 05 R B FLINAS BE 8 R 09 — FF (1t 4%,
2011b) .

5.4 SEREHIGBET KL RESHAHZEE R
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