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Table 1 Analytical methodsand quality evaluation of elenents
RE /% RD /% RE/% RD /%
/10 © (n=155) | (n= 125) /10 © (n= 155) (n= 125)
Au FA-ES 0.05 - 4.0 24 Sb AF 0.05 4.6 21
Ag AAN 20 0.87 20 Se AF 10 - 1.3 22
Pd FA-ES 0. - 1 17 Hg AF 2 - 4.3 22
Pt FA-ES 0. - 4. 30 W POL 0.2 - 51 21
Cu [ XRF, AA 2. -2 14 Sn Es 0.2 5.0 22
Pb | XRF, AA 2 4. 10 Mo POL 0.1 0.2 - 12 24
Zn XRF 2 0.95 4.4 u NAA 0.2 2.2 1.5
As AF 0.1 - 5.5 15 Th NAA 0.2 - 2.8 8.9
: FA-ES— s AAN — ; XRF—X s AA — s AF—
; POL— ; Es— 7 NAA—
RE= 1/nZ (Ci- Cr) /Cix 100%, Ci Cr
RD = 1/nZ|ci- C2|/ [ (Ci+ C2) /2] x 100%, Ci, C:2 Au Ag Pd Pt

Se Hg

10 9, 10 6 (
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Table 2 Abundances of ore-forming elenents in Sinian-L ower Paleozoic strata
in them iddle and lower reachesof theY angtze River
Au Ag Pd Pt Cu Pb Zn As Sb Se Hg W Sn Mo U Th
1.08 48 0.540.25 25 21 87 54 0.35 74 4 2.26 2.6 0.42 2.96 13.5
1.09 46 0.750.53 33 24 84 6.5 0.41124 16 1.87 2.4 0.31 3.12 14.8
1.05 36 0.480.28 35 24 8 42 57 53 50 191 2.7 0.20 3.11 14.8
0.69 54 0.200.51 18 19 25 25.4 0.85 31 11 0.43 0.9 1.36 0.79 3.6
0.51 95 0.200.78 211 20 50 3.6 0.97 49 29 0.83 1.8 0.43 1.26 9.6
1.24 28 0.620.38 27 18 93 8.0 0.88304 32 1.58 2.6 0.68 2.64 10.8
3.85 70 1.751.23 44 28 73 6.6 1.28 272 205 2.04 2.9 3.91 5.69 14.4
3.36 104 1.65 1.06 18 12 37 16.6 1.88 818 146 1.19 1.5 4.39 3.57 5.9
2.56 428 3.26 1.42 43 23 94 15.2 1.922211 41 1.07 3.1 7.05 11.41 10.1
1.48 73 1.250.63 26 15 55 56 1.07278 45 1.27 2.5 1.60 3.56 9.8
3.14 102 1.930.75 24 34 58 10.2 0.68 574 102 1.47 2.0 1.51 2.85 8.0
1.66 49 0.940.58 14 13 32 4.2 0.82 86 11 1.84 1.6 0.70 1.53 8.8
1.8 5 05 — 25 20 71 1.5 0.2 50 — 20 55 15 28 10.7
Taylor, 1985
(D Au Ag Pd Pt As Sb Se Hg Mo U
, Au0.51x 10 ° 3.85x 10 °,Ag28x 10 ° 428x 10 °, Pd
0.2x 10°° 3.26x 10 °, Pt0.38x 10 ° 1.42x 10°°, As3.6x 10 ° 25.4x 10 °, Sb 0.68
x 100 ° 1.92x 10 °, Se31x 10 ° 2211x 10 °, Hg 11x 10°° 205x 10" °, Mo 0.43x 10 °

7.05x 100 %, U 0.79x 10 ° 11.41x 10 ° ,
(2 , .

,Au Pd Pt U Th
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Table 3 Contentsof ore-forming elenents in var ious Sin ian-L ower Paleozoic rocks of m iddle
and lower reaches of theYangtze River and itsneighbor ing areas

( ) Au Ag Pd Pt Cu Pb Zn As Sb Se Hg W Sn Mo U Th
(15) |1.25 48 0.800.55 24 22 84 5.5 0.36 44 5 2.45 2.0 0.17 3.13 13.6 0.24
_ (13) |0.80 49 0.650.50 26 20 95 5.3 0.32 130 4 1.90 3.2 0.88 2.63 13.3 0.28
(17) [1.07 62 0.500.23 22 23 75 6.2 0.44120 15 1.63 1.9 0.28 2.89 12.7 0.29
] (7) ]1.10 17 0.600.30 30 26 99 7.1 0.40 130 11 2.30 4.0 0.35 3.53 18.6 0.21
(16) [0.90 35 0.370.27 30 23 69 3.1 0.57 48 61 1.77 1.9 0.23 3.19 14.3 0.71
(13) |1.35 40 0.70 0.30 45 26 118 6.3 0.56 65 27 2.20 3.1 0.14 2.95 15.8 0.22
(1) |3.00 69 3.10 1.40 54 11 100 16.7 1.00 420 0.83 1.8 1.303.74 7.5 0.38
N (16){0.67 54 0.17 0.50 18 19 24 25.5 0.85 27 0.43 0.6 1.36 0.76 3.6 0.47
(3) [1.00 38 0.200.20 32 14 63 58 0.35100 52 1.20 3.5 0.351.86 14.1 0.31
) (20 [0.35 8 0.201.50 13 21 67 2.9 0.45 23 13 1.30 1.8 0.28 1.65 10.9 0.17
_ (9)]10.35 164 0.20 0.70 397 23 36 2.5 7.52 28 21 0.41 0.9 0.53 0.75 6.5 0.23
(12) [0.85 19 0.450.20 26 17 94 6.7 0.68 360 31 1.55 2.5 0.49 2.48 10.2 0.24
© (10) [1.85 38 0.88 0.67 30 21 92 10.1 1.18 223 35 1.65 2.7 0.97 2.94 11.9 0.74
] (1) |1.10 122 0.600.30 13 8 37 6.2 1.50 170 11 0.47 1.4 0.47 2.09 6.9 0.95
(1) |0.90 41 0.400.40 27 14 94 4.5 0.34 110 85 2.00 1.7 0.57 3.10 11.7 0.40
s (11) [3.98 71 1.801.26 45 28 74 6.8 1.32 278 211 2.08 3.0 4.055.82 14.7 1.24
(2)[0.80 55 0.50 0.40 13 42 32 3.0 0.22 170 13 0.14 1.1 0.33 2.05 5.3 0.64
(4) [8.80 198 4.60 2.50 47 22 78 36.8 4.00 2300 431 3.20 3.5 12.3 7.42 13.1 4.42
) (1) l0.80 60 0.800.20 19 14 25 15.4 1.60 300 30 0.52 1.4 2.70 3.10 6.2 1.03
] (9)|0.80 59 0.20 0.40 3 6 20 6.20.80 97 10 0.21 0.5 0.431.61 2.7 0.45
(5)|4.00 1823 9.10 3.60 95 16 173 39.4 5.30 8600 125 1.50 6.1 23.038.1 7.213.1
(2) .20 50 2.801.60 10 1 15 7.80.79 330 37 1.80 1.4 10.9 9.30 9.2 0.21
(9) (6) .00 37 1.850.85 42 24 92 13.3 1.46 715 21 1.30 3.7 2.06 3.77 15.7 0.35
] (20) [1.16 71 1.420.68 26 28 74 6.50.82 436 14 0.60 1.7 1.64 3.63 8.6 1.04
(2) [7.40 36410.0 2.40 27 44 5 11.1 17.7 4800 1103 4.00 4.4 0.76 19.1 7.1 0.53
© (14) [2.13 33 1.931.03 43 22 90 51.50 263 55 2.43 4.3 2.40 4.59 16.8 0.77
(16)[0.80 102 0.50 0.25 10 10 26 3.9 0.38 205 18 0.21 0.8 0.92 2.37 3.8 0.71
(14) 3.63 74 1.83 0.77 26 40 66 11.6 0.76 517 121 1.73 2.3 1.62 2.97 9.5 0.75
© (2) .20 317 3.000.70 17 5 11 80.33 1200 20 0.28 0.6 1.30 3.01 1.2 0.76
] (0.30 51 1.100.50 12 11 14 60.34 89 10 0.30 0.9 0.430.88 1.1 0.29
(8) 1.70 30 0.650.40 9 10 26 1.80.40 27 3 1.80 1.6 0.42 1.50 9.1 0.12
(2) .40 216 3.202.20 18 45 2 13.7 2.60 5300 494 3.60 1.2 20.7 5.25 2.8 6.47
(9 (8) [2.00 232 3.50 2.15 64 48 89 20.9 4.40 270 50 3.15 2.8 1.95 2.16 10.3 0.23
(3)/0.40 29 1.000.60 6 12 43 15.6 1.50 150 25 0.23 0.4 0.90 0.67 3.0 0.55

nx10 — — n 7 15 1 00n 50 30 1.6 0.11 0.2 0.4 1.7

70 — — 45 20 95 13 1.5 600 400 1.8 6 2.6 3.7 12

nx10 — — 4 9 20 1 0.2 8 40 0.6 0.71 0.4 2.2 1.7

%,; K K Turekian, 1961; (S) (N)
,  Au, Pd Pt ( )
( )
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Fig 1 Evolutionary trend of ore-forming elements in outhern and northern Canbrian, O rdovician
and Silurian sedimentary basin of southern A nhui
— — Southern areg, - Northern area, a- Evolutionary trend of ore-foring elements in Cambrian; b- Evolution-
ary trend of ore-foming elements in O rdovician; c- Evolutionary trend of ore-forming elements in Silurian (U nit: 10" 1°
for A g of Cambrian, 10" °for A g of O rdovician and Silurian, 10" for F, 10" ®for other elanents, 10" *for organic

matter).
(3 ( 3):
, Au Ag Sb Mo Hg
(Turekian, 1961) ,
: 6.47%,
13.1%, ,
Pd Pt , Pd 9. 10
x 10 ° 10.00x 10 °, Pt 2.40x 10 ° 3.60x 10 ° ( 1986 ,
In Pd Pt Au ) ?
( Pd Pt ,
6.4x 10" °, 6.8x 10 °)? ?
: “om U , U
19.10x 10°°® 38.10x 10 ° ,
, U 4+ U 6+ , UOZ+ ( ) ’
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CAu 0.35x 10°° 0.8x 10 °, 4.00
x 100 ° 8.00x 10 “A's 1.8x 100 ° 6.7%x 10 °, 36.8
x 10 ° 39.4x 10 % se 27x 10 ° 205x 10 °,
4800% 10 ° 8600x 10 % Sh , 0.33x 10 °
17.70x 10 °, 50
( )
3
Cu , Cu
H 4 4 1
, Cu 80% 90% ,
, (T p pH Eh ) ,
Cu2+ A g+ Sb2+ Pb2+ Zn2+ ’
4 Cu
Table 4 Cu phaseanalysisof the Sinian and Cambr ian sour ce beds
3 1 12 97 4.5 117.5 100
3 3 5 27 1 39 44
3 1 10 15 3 32 45
3 1 16 21 4.4 45.5 50
1 1 9 60 3 74 80
0 1 9 10 3 23 50
4

[5]
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Q— P awl— ; Z2dn— , Zod— ; Zin—
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Fig 2 Zhangshiba stratoid silver, lead and zinc orebodies in D ean County, Jiangxi Province
Q—Quaternary; 2w '—L owerM anber of L ow er CambrianW angyinpu Formation; Z>dn—U pper Sinian D engying For-
mation; Z2d—U pper Sinian Doushantuo Fomation; Zin—L ow er Sinian N antuo Formation; Ziad—L ow er SinianDongmen

Fomation; Pt>—Shuanggiaoshan Group; SK—Skarn; 1—Silver, lead, Zinc orebody; 2—Fault and serial number.

5
Table 5 L ead isotope canposition of the Zengjialong tin-polymetallic ore f ield
26pp,/204ph | 27ph/24pp [ 28pp/2pp
17.110 15. 449 37.330 916
17.691 14. 809 37.674 1986
17. 866 15. 596 37. 606
17.976 15. 598 38. 059
17.992 15. 491 37.824 . 1003
17. 849 15.574 37.742
18. 028 15. 657 38.078
(2
21.046 16. 608 38. 366
916

20. 717 15.930 38.746

1986
29. 852 21. 450 39.948
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Table 6 Sulfur isotope canposition of sulfur-bear ingm ineralsfran
the Xuj iashan antmony deposit and strata
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Fig 3 Planar zoning of metallic elanents in
Zengjialong tin-polymetallic orefield
1—( 1) snAs zong 2—(1I)Ag-Pb-Zn zone 3—(1II)
Sh-A u zone 4—(IV) F-Ba zone; 5—Concealed granite; ,
6—Granite dike 7—Boundary of zone; 8—Stratigragphic ,
boundary.
1 1 (
1 ) L 9
[3]
: U Th “K
3 : U Th (K)
, Ao,
(Ao 3.21 6.45 W ,/m°) , ;
(Ao 0.41 0.99 W /m?®), 1 2
, ,U Th *“K
U Th “K (
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, Fe (Fe” -Fe”, Mo* -Mo* ),
1 o . , 1986, 32 (3): 264
273
2 , . . : . 1997, 1 13
3 , , . . : . 1991
4 , . . . 1997, (1): 62 64

5 M aZhendong, Shan Guangxiang T he background of regional lead isotopic compositionsand its goplication in the low er

and middle reaches of Yangtze River and neighbouring areas, A cta Geologica Sinica, 1997, (2): 158 17Q

GEOCHBEM ICAL STUDY ON SOURCESAND ENRICHM ENT
M ECHANISM OF THE REFORM ED AND SUPER-
M POSED SED M ENTARY DEPOSITS

M a Zhendong, L i Yanxia, Shan Guangxian

(Institute d Geochanistry, China U niversity  Geosciences, W uhan 430074)

Key words reformed and superimposed sedimentary deposit, source, enrichment mecha-
nisn, Sinian- ow er Paleozoic, the low er and middle reachesof the Y angtze River and neigh-

boring areas
Abstract

Based on geochamical studies on sources and enrichment mechanisn of several Sinian-
L ow er Palenzoic reformed and supermposed sedimentary deposits such as antimony-gold de-
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posits and silver-polymetallic deposits in the low er and middle reaches of the Y angtze River
and neighboring areas, the authors have acquired the follow ing understanding: First, when
w e study the ore-forming process of this kind of deposits, we should observe and analyse
their ource, trangortation and reservior geochemically from a broader time-gpace domain in-
stead of being confined to the traditional know ledge and mode of thinking Second, the key
factorsof ore-forming process for this type of deposits include the advantageousm aterial ba-
sisof the ource bed (abundances of ore-forming elenents, mode of occurrence) and, more
decisively, the concentration capacity and the efficiency of the ore-forming elenents derived
from late reformation and superimposition

In this study, som e conclusions have been reached: (1) asdifferent rocksof Sinian-L ow er
Paleozoic strata in the study area have different source materials, deposition environments
and element properties, elenent contentsvary considerably, w ith the differences ranging from
several times to hundredsof times (2) theore-form ing elenents in various rock s exist in such
readily-releasing phase form s as sulfides, ferrom anganese oxides and adsorption phase, w hich
provides advantageous prerequistie for elanent mobilization and extraction in later refoma-
tion and superimposition; (3) the leading factor of the ore-form ing process in the study area
is the local ecial mechanisn in later refomation and superimposition, as exemplified by the
Zengjialong antimony polym etallic orefield in Jiangxi, w hose leading ore-form ing m echanisn
is the underplating of M enzoic melted crustal granite The ore-forming material of the tin-
arsenic orebody cane from ore-bearing hydrodthemal fluid in late reneltingmagmatic stage
The ore-forming elanents in the Zhangshiba silver-zinc-lead orebody mainly cane from the
basanent and ore-bearing surrounding rocks, and the geological agent for their mobilization
and trangortation is apparently the themmal field of underplating magma T he w idegread
fluoritization in theore field resulted from the decomposition of the complex compound: w hen
themagmatic fluid rich in volatiles(F~ etc ) was the form of complexion[SnFs]* in thepro-
cess of trangortation, the complex compoundw as decompo sed, cassiterite (SnO2)w asprecipi-
tated, and the complex anion F~ was combined w ith Ca® in surrounding rocks, consistent
with the change of the physicochemical conditions A nother possible mechanisn for
w idespread fluoritization (egpecially the single fluorine ore formed in the periphery) might be
the activation and recombination of high fluorine (1458x 10" ®° 2620x 10" °)matter in Sinian-
Cambrian argillite under the action of magmatic themal field



