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Q032) *Pb/**Pb, *"Pb/*'Pb. **Pb/*'Pb 41
A5 4L T 18.352 ~18.684 (M % K 0.332),
16.133~16.532 (M % 4 0.399), 39.121 ~
39.360 (MZEH 0.239); B A (QO11. YDO7.
YDO08) A8 4t F 18. 121~18. 259 (% % 4 0. 138),
15. 659~ 15.852 (# 2 4 0.193), 38.240 ~
38.725 (M %0 0.485), T B BINEH" (X002,
PRO1) [J?°Pb/**'Pb, *’Pb/*'Pb, **Pb/*'Pb 4
WA AL T 18.121 ~18.146 (W % K 0.025),
15.641 ~15.652 (M 2 4 0.011), 38.174 ~
38.210 (A& ZH 0.036); JEH (PO15, PO17)
SR 18.326~18. 344 (R %k 0. 018),15. 914
~15. 954 (A% %K 0. 040), 38. 985~39. 082 (#}
ZE M 0.097); B AT (X021, YD,.D04) 47455
A 18.125~18. 371 (B %8 0. 246),15. 626~
15.829 (A% %4 0.203), 38.070~38. 716 (M 2%
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Fig. 1. Geological sketch map of
the Disu ore deposit.
Zhdd?, 7Pd* — Middle Member. Upper Member of Upper
Sinian Dengying Formation; €9 — Lower Cambrian
Qiongdisi Formation; € ,c— Lower Cambrian Canglangpu
Formation; 1 —Fault; 2 —Inferred (borken line) ,measured
(soild line) geological boundary; 3— Attitude of stra-

ta;4—0Orebody.

By BN EERT (PO14) [*°Pb/**Pb, *"Pb/**Pb, **Pb/*'Pb 4 5l A 18.102,

15. 680, 38. 145, W A4 5 (PO11. QO012) 237K 18.145~18. 242 (74 0. 097), 15. 612

~ 15.641 (¢ 2k 0.029), 38.110~ 38.145

(B 24 0.035); JTHETH (QO12. QO14.

QO013) 734 18.330~18. 466 (2K 0.136), 15.888~16.053 (MZH 0.165), 38.920
~39.394 (BZEH 0.474), WE A A (SHEBFTHER A 1-1°B, I AB =S 1-1°45) 1
“Pb/**Pb, *"Pb/*Pb AK**Pb/*Pb 7 5l A 18.242~18.336 (M Z K 0.094), 15.597 ~
15.738 (MeZE0 0.141), 38.228~38.671 (MeZ=H 0.443).,
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Table 1. Lead isotopic composition of the ore deposit
) Y [7) 457 2% 41 Rl B 5 DX E A b H R
FE 5 WA A
26PL/201Ph | 207Ph/201PhL | 208Ph/201Ph p K / (10°a)

Qo012 T B 18. 446 16. 021 39. 347 9.88 | 44.56 | 4.36 626
Qo014 Ty B 18. 466 16. 053 39. 394 9.94 | 44.98 | 4.37 646
Q013 i 18. 330 15. 888 38.920 9.64 | 42.03 | 4.21 560
P015 JrET T 18. 344 15. 954 39. 082 9.76 | 43.33 | 4.30 623
P017 JiH T 18. 326 15.914 38. 985 9.67 | 42.60 | 4.26 592
[-1°5 e = 18. 336 15. 738 38. 671

Qo011 a0 k= BR 18.259 15. 852 38.725 9.58 | 41.23 | 4.16 569
X021 Yotk 44 18. 261 15. 829 38.716 9.54 | 40.94 | 4.15 542
YDoDO4 | MURARE A 18. 371 15. 740 38.619 9.37 | 39.31 | 4.06 400
YD, D05 | fBRRRE A 18.125 15. 626 38. 070 9.17 | 36.96 | 3.90 404
1-1'B T M 18. 242 15. 597 38. 228

PO11 AR A 18.151 15. 612 38.110 9.14 | 36.85 | 3.90 367
Qo012 kAR A 18. 145 15. 641 38. 145 9.20 | 37.32 | 3.93 407
YDO08 BERARE A 18. 150 15. 693 38. 297 9.29 | 38.44 | 4.07 465
YDO07 JAYCRE A 18.121 15. 655 38. 240 9.22 | 37.99 | 3.99 441
P014 RN 18.102 15. 680 38.145 9.27 | 37.92 | 3.96 484
Q032 NEZ2 N 18. 352 16. 532 39. 121 10.87 | 49.68 | 4.41 1172
Q031 A BT 18. 684 16.133 39. 360 10.07 | 44.23 | 4.25 585
X002 N FERT 18.121 15. 652 38.174 9.22 | 37.67 | 3.95 437
PRO1 NEE2T 18. 146 15. 641 38. 210 9.20 | 37.58 | 3.95 406
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RIS ) B A o A R 7 3% 2 R AR A Y B — B0, R B B A i R AL 3% 41 ROk IT
R0 S 2 0 A A, A [ 07 38 M) 3 P 05 P e v, 7 R i ) o 38 Ml v N3 i 6 55 E
Pl e gk 2 Ta) Je B e £ L B BN Y I LY IR SRR AR R B, BT PR KR PR, K
Fb e, BOKTORE A0 Kb 2 5 A0 ml h R ES0E sl S B . 0 IR A 8 X 2 2000 5 465
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Table 2. Comparison in lead parameters of source areas

ﬂ‘lﬁ: ‘2 ﬁ H K 3] ‘\'Jof*:']%iﬁh
b b 5 12.29 3.42 41. 8 Doe, Zartman, 1979
T L 5T 5. 89 5. 08 35.2 Doe, Zartman. 1979
it Ay 10. 87 3. 64 Doe. Zartman, 1979
Mo 8.92 3. 57 31. 8 Doe. Zartman., 1979
JE T R 9.56 4.12 40. 76 ZN B
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Table 3. REE contents of wall rocks and ores

w5 =k La Ce Nd Sm Eu Tb Yb Lu |La/Sm|Sm/Nd|Eu/Sm|La/Yb

1 |BRW 4| 2.73 | 895 | 9.20 | 3.49 | 0.31 | 0.81 | 3.55 | 0.58 | 0.78 | 0.38 | 0.09 | 0.77
Ptin | 2 T M 45.80 | 80.52 | 39.05 | 8.22 | 1.58 | 1.02 | 3.82 | 0.55 | 5.57 | 0.21 | 0.19 | 12.00
Zhd | 3 | WA n | 26.87 | 48.05(23.70 | 1.98 | 0.39 | 0.28 | 1.48 | 0.26 | 13.6 | 0.08 | 0.20 | 18.16
€ic| 4 |BIEAZRY|47.16 | 75.24 | 35.88 | 5.64 | 1.10 | 0.90 | 2.58 | 0.39 | 8.36 | 0.16 | 0.20 | 18.28
5 Eal 7.20 | 7.92 [12.06 | 1.71 | 0.54 | 0.27 | 1.08 | 0.16 | 4.21 | 0.14 | 0.32 | 6.67
6 [BYRD 4| 14.91 | 23.40 [ 12.79 | 3.49 | 1.15 | 0.36 | 1.00 | 0.13 | 4.27 | 0.27 | 0.33 | 14.91
7 O|BEACRW 4| 1.38 | 3.22 | 6.41 | 0.88 | 0.22 | 0.07 | 0.22 | 0.04 | 2.08 | 0.14 | 0.25 | 8.32

8 |BEACIRE 4| 25.18 | 21.30 [ 32.05 | 4.46 | 1.16 | 0.74 | 1.17 | 0.21

wl
(=21
34
(=1

.14 | 0.26 | 21.52
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Fig. 2. Chondrite-normalized REE patterns of Fig. 3. Chondrite-normalized REE patterns
wall rocks and hydrothermally-transformed ores. of syndepositional ores.
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(B 2), XFfERRMELM I TRL®BIKTHZES A, WWEEER L, REHEMNHA Eu
S G g3 i 2w Ao, RGO Y SO HORET A R BT R PRI SR I Bk 22 e b G 0E
ERA G, JRIKNZE. OFEABSGERyERY, Al T2E, BORERNy AP S HREZE
B, SRR Lo E, BARAARBCERT AR TR S EN B, @Mk
WA A AN E M LR, Re S MR SOE T R, DU A A R S i
T e FIT A BN SOE B G AT O, B TR S W R T & HCO, KA A A b i ER L
RAETH, X5)E IR0 IR S0E PG & A 85 HCO, MHWVIE , O S0 8™ 4 6 1 IE 45 il
Z R B Eu » %, 5 P Moller 55" W 5845 [H 14 Harz BYEEW IR P i 7€ B9 — 28 J7 il A1 A
L, #& P Moller W57, X2 J7 fif £ ¥ 0 21 25 R YR T 07 PR A1 Bl 52 A0 o0 4 FH I L . #A0 e
G B A A Eu 5% n B8 T B80E PORAE E R I8 JE A B 1), R R A R DT Z T, AR
R E fo, (R4 FAF N RAEN Eo® —Eu*" & J8 AR AL $OR0H 1 Eo® 3K B AT EL,
ML JZ 5 A R A M e R Q MR Hras RR W™, e 2 &% 0. 24 KF B, W T 52
HA A SHOKTIRBIBE RCR . BACRE A R —26, W WIHLE RN AEDTR Ca ey Br B, [R4E
VORI £ 5 WA L5 R I DORR B , 7E BE B8 R4 0. 43 KF b, MG SOE RN A 5 A A DER
AFATSEH B = a5 — 28, WU a3 6 O S0E B Benl BL A A 32 0k B 4 Jot
2.2 WAL )k U

FIH P 2w AL R R A D, B EBUE RN A R B E S5 (R4 RNZ,
TR T OE OB AR A ZE ALK 0% Sss, WA R (K O, FWIE T HAMSHEES
bt % R <1, i B i Byl b & it B 1 R DL HLS A 32, 1 B B il IV EERT v 57 1 o HO 4 i [
frEAE (13. 7% Sy an trE R e A F=E (13.5%) AT, ST BB R4 % 2
I8 B, BB N BET T ST 0% Sse BN 13. 0%, 1 T BYBEN TF ST 43 0% SssfH N 15. 7%
THEMEABIE 5%, Ul I FY B[R4 2R R O A A A B, KRR AT s2 A B B A b ik
W S5 R R AE R 14. 0%, T Br BOIN AR B [RI AL 1A 0 120 4%, 3 5 B0 4 B[R] A7
R T, K, SoE A il n] BRI T R AE TR A MO BRI A B =,

R4 B PGB A R R A F O S R

Table 4. Total sulfur isotopic compositon of transformed hydrothermal solution

i . - T/ I 1= T/ R < AR T
A B B (/) C fo./ (10°Pa) ' -
AT B B o pH | Jo, K VI sy, | ovsss/%
oyl i A T By i BT 12.5 13.7
180 4.42 2.54X107% | 2.80X10
B (1) 7 7 8.7 13.5
Bl e R W B i N BT 12.1 13.0
150 4. 45 9.16X 1074 | 9.79X 107
Bt (1) v v L 10. 6 15.7

QO RIS, AR, g, 1994, PYNIE T . KB YBT3 8 A0 W 1k TR BOK TR 3 B ER (L 2 b i, 074
ao A HERAE A R, S 1
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T A CL HCO; W ERFE . K5 A AR B o) B8 BEHF S0 R W, A AR B 20 Hh R iE
1 OB RE 08 S BT OB e R, B A O OG B DO RR A B2 4 R IR B A Na /K>
1, Na/ (Ca+Mg) <4, F/CI<<1", JKIH KB A Na/K LA 13. 97~80. 61, Na/
(Ca+Mg) WAHN 0.21~1.40, F/Cl LL{H A 0. 197~0. 306, Kk, £ 5 4K a0 S 5 4E 25 1 L
{EL Ut B IR I DTAR BSOE T IR BB

R 5 UK BRI o B 45 R

Table 5. Analyses of fluid inclusions
WA K 4Y /1076
B B 5
K~ Na™ Ca®t Mg?* F Cl HCO; SO% H,O
I PRO1 0.099 1.433 4. 410 4.520 3. 086 28.656 | 245.100 4. 400 1433
I X031 0.097 4. 611 3.754 1. 180 4. 290 40. 751 | 247. 200 | 6. 440 1502
Il P016 0. 204 1. 681 4. 202 1.120 7. 080 43. 224 | 208. 680 | 8.765 2702
AR /1076 AR RS L1 i
B B 5 =T
CO, CcO CH, N, Nat /K (M“ it Na2T/ (Calt 4 Mg2 | F—/CI— /w4
&2
I PRO1 9. 814 2. 587 1.148 | 24.54 | 0.59 0.21 0. 200 16.7
I Q031 9.918 0.525 2. 892 1. 325 80.61 | 1.91 1. 40 0.197 16.7
I P016 10. 917 0. 363 2. 606 1.175 13.97 | 2.26 0.48 0. 306 8. 96

VE o B BT B R W E L VRO 20 e WO B I L AU S bl O R R e

GEFE T W B S N BT IR 2E 10 1 A0 DS AE B B A T AT AR TR 3R R A B AR TR L R 2y
BT o A T AR IK D0 4 — 96%, » 15 B PG g b X B AT K BE K 0Dwo (— 7090~ — 110900
ML A7 98 00 HB R, N 17. 0%, N SR BRI (1985) A1 5K 4 [ 47 2 1 7 28 e 22 56 7
1000Inay s, =3. 42X 10°T*—2. 86 W FL I EAIK 0 On,0h 3. 2%, 10" On0-0D K, £
RIENG K ZRFOKKIRZ S, sk E “ERB” KK E, 58200 R [ 4 iR
e, BRSO 0, MK K S IR Eh s KA AL 2O A B, g AR AR R A R
e, FEOR KA 000 BHF K, KA “FO EB”, WU BUASY , i #y s 2
e PAENDIENA S/ SN NE Y/ S L T

3 N DU S el 55X
G LA, (R R B TR, B I AT R KR LA B SR L, LUK

FE o L, @A TR IR ET R R B B (B )
W TR a, X AN B R B B, I AR R R E AR AN DX DA SE R 5K A T O 32
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Fig. 4. Metallogenic model of the Disu ore deposit.
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AR I, TR RS LA AT R (0 Ph, Zn HAR
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B L lgmss FRIRI 2 S 3 P, Zn AW FEFRAK, AR T Pb. Zn YOWE R ™, IR0 IR
T BER T B, A R 2 S O LA M AR, RIE, BSOS BOR DTTE T  R
W BAZ SR BN R REY), ERESCEN BB A, W IWLBNEED . aE a8 AR
I BrBc s Bk %, Bk, wf LA AP R b R AE BN RO .
2PbCl}+ 2FeS, + 2H,0 =2PbS+ 2Cl~ + 2FeCl " 4 2H,S+0,
2ZnCly+2FeS, + 2H,0 = 2ZnS+ 2ZnS+2Cl~ +2FeCl" +2H,S+0,

IR N AE pH=4,lgf02= —44,lgmm,c|‘2’>—5- 43;8Y pH=6,1gfoz= —44,lgmphc[‘2‘>—7- 42,
lgmzacy = —8. 84 Iy RIS 5 A 1) 25 R N ABFAT L 5 A (K 7 ) B AT 150 S8R IR IR R AE 1T, I
B B 2 R ERAL 2= S, T DA R ROV R A K 1) A7 EAT

PRI (1990) it A WL BERLSEIGUE SE . AR s (200 C, 20 MPa BL ) 44F
N AL RT AR S AT TR e B B T, AR SRR e SO R E R A R ST, I
i 6 @ B BUBRAL PV T UTUE . R TR IR — S WS Bk UiE N7 B RCRBUE T, BORTIARAT 4l B =
APWA 20 em FERBAKRTEE, K& ZhEImSERER (MNIESE, 1992), K
JLI:TIAMJ, MET IS R E FA VR Z K, LA 2 8 0T R R IR R I 5 Rk

., M S* 5 Pb, Zn @EWEGUIE KA, KMNHLE AT H B 7 #E UK R .

8CH,+11S0;" +8H" +11PbCl3+5Ca*" +4Mg”" +CO;~ =11PbS+4CaMg (CO4),+20H,0+22Cl1~ +CaCO;

8CH,+11802" +8H" 4+ 11ZnCly+5Ca** 4+ 4Mg** +CO%™ =11ZnS+4CaMg (CO,),+20H,0+22C1 +CaCO;

SO? +C+2H +CaCO;+PbCli=H,CO;+Ca*" +PbS+CO,+0,+2Cl

SOF +C+2H" +CaCO;+ZnCly=H,CO;+Ca*" +ZnS+CO,+0,+2Cl

Bk P A N sCAE T B Be, AGY 20 Bl N — 4496. 97 KJ/mol, — 4503.13 KJ/mol,
—20.149 KJ/mol, —102.70 KJ/mol; 1t I Br Bt AGY 70 5l A —4403. 33 KJ/mol, —4317.53
KJ/mol, —40.16 KJ/mol, —52.43 KJ/mol, "I WL I . I BB AGY<<0., LA b RN IYA] [ A
JSC A BE R R T BT T AT

UeAh, S HOBRAE RN W 5 A KA KRS, WAT{EfE Pb, Zn &AW . Pb.
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“DOUBLE SOURCE” SEDIMENTARY-TRANSFORMATION
METALLOGENIC MODEL OF THE DISU
LEAD-ZINC DEPOSIT

Zhu Laimin', Luan Shiwei’, Yuan Haihua?, Qi Huawen'
(1 Laboratory of Ore Deposit Geochemistry. Institute of Geochemistry, Academia Sinica, Guiyang 550002)
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Abstract

The Disu ore deposit, one of the lead-zinc deposits discovered in recent years, is charac-
terized by “double source” sedimentary transformation. In the syndepositional diagenetic and
ore-forming stage there existed both submarine hot water deposition and normal seawater de-
position, forming the hot water sedimentary ore and the source bed. During the meteoric wa-
ter and hydrothermal transformation ore-forming stage, the downward percolating meteoric
water along fissures was heated and then leached lead and zinc from the early-deposited ore
and source bed, resulting in the migration of these elements in the form of [PbCI}] and
[ZnCl;]. When ore-bearing hydrothermal solution moved to the favorable structural and
lithologic position,Pb-Zn complexes replaced pyrite in strata or were reduced by organic mat-
ter, and eventually formed the ore deposit through reprecipitation. Based on geochemical

studies, the present paper puts forward a metallogenic model for the Disu lead-zinc deposit.





