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Table 1  Cantents | % | of major elements of the carboniferous silizeons limestones in the Lincang germanium deposit {% )

O BES 5ih Ti0: AD: Fe:0n Fel MaQ Mg Call  Ba:0 KO P20 co. ik  EBR
2Z-58 6,43 0.06 0.0l 0% 0.30 0.il  0.40 469 016 003 016 3505 910 99.6l

&® 2Z.60 B3t 001 0.0 0.26 0.10 0.12 Q.41 4860 015 0.07 010 359t 5.67 99.73
BE ZZTIT 505 006 O 015 .05 005 0.30 4500 015 0.06 012 3447 1410 99 6l
E¥  ZZB4 49 002 0.02 0.7 010 029 0.60 5.L50 0.15 0.02 010 3762 2.60 99 .69
ZZ91 578 Q.01 0.0t 1.61 040 030 0.50 49.90 0.4 0.0 0.09 3716 4.05 99.97

S 04 - Q.03 - 183 012 295 5199 008 0.03 ~ 41,48 0.14 99,99
e SK94  1.31 - 0.02 - 033 0.9 2.3 5364 059 0.0 ~ 40,40 0.4] 100.2D
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Table 2 Trace element contents ([ g/ g} of the carboniferons siliceous hmestones m the Lincang germanium deposit
e e I B Weme
ZZ-58  ZZ-60 ZZ-77 7z-84 ZZ91 FH  WEFRH 2 SKM CeRRNE ARRIEh
Li 11. 126 10. 336 8. 509 10,298 8. 980 9. 850 0.758 33.21 13
Se 0.226 0. 534 0. 326 0.217 0. 441 0. 349 0.012 0. 85 0. 60 30
v 1.415 0.977 0. 968 0. 564 0. 587 0. 822 0. 004 11.33 230
Cr 1.732 2.575 1. 237 4692 3.094 2.676 0.014 0.63 0.72 T5. 66 185
Co 1.211 1. 462 1.321 2. 640 2.216 1770 G. 061 B. 10 0.07 11.13 29
N 5,797 7. 603 6. 433 9. 490 8. 844 7. 633 0. 073 11.60 105
Cu 4. 474 5. 461 4. 594 4 425 4,442 4, 679 €, 062 12.407 5
Zn 12.433 13,372 15,031 13.951 21. 269 15,211 b. 190 3.40 3.50 43.50 80
Ga 0.734 0. 416 0 754 0. 200 0. 400 0. 501 0. 028 22 50 18
Ge 93. 784 65. 670 87. 445 40 488 46, 104 66, 598 41, 686 340 1.6
As 0.951 1. 560 5.021 0. 279 3.786 2,310 2.319 0. 86 1.50 17.90 1.0
Rb 4,037 3.765 4. 644 0. 7062 1.427 3.315 0. 104 140 0, 90 32
3r 630. 443  6BS. 501 574918 543,939  591.827 506. 126 2 331 935 00 1 400.00 10. 63 261}
Y . 464 1. 030 0.3523 0. 156 1.548 0. 744 0.037 21. 74 0
L1 L 160 5.323 i 431 Q. 590 0. 585 1.818 0.018 22,00 42 36 10
Nb 1. 696 4 933 1.439 1. 482 L. 685 2247 0. 204 21.43 11
Mo 0. 287 0. 240 0. 414 0 229 0. 321 0. 298 0. 298 4,97 1.0
d 0. 057 0. 055 0. 040 0. 055 0113 0. Qo6 0.673 0. 45 98
In 0. 001 0. 001 0. 002 0. 003 0. 002 0. 335 B. DS 0.05
Sn 1.495 1.401 1. 301 1.428 1.704 1. 386 0. 554 1. 86 25
5h 32.300 2,34 36. 021 0. 326 10,132 16. 231 B1.153  10L.00 2,80 26, B4 0.2
Cs 2.914 4. 171 3111 0. 687 0. BE2 2. 353 2,353 0.54 b. 58 1.0
Be 1605096 1492 583 1454.996 1 596,375 1 464. 146 1 522640 6.091 76800  16.60 52 Q¢ 250
w 4. 135 29. 631 46. 998 11.426 19.091 29.456 29. 4356 11. 90 14
Tl 0.113 0.275 0. 091 0. 183 0118 0. 156 0.433 2.93 0.36
Ph 0. 998 1,399 L. 250 1141 L. 438 1.249 0. 156 56.93 B
B 0. 030 0.015 0. 023 0.016 b, 021 €. 350 4, 56 0.06
HL 0. 167 0 192 0,210 0. 056 0. 110 0. 147 0. 049 0,03 3.0
Ta 0. 033 0. 068 0. 075 0.019 0 037 0. 030 B. 350 1.0
Th 0.123 0. 404 0. 286 0. 0358 0. 167 0.228 0. 065 B. 15 0.4 3.5
U 0. 766 0. B35 0. 709 0.214 0. 700 0.649 .73 0. 14 .43 .91
fe 52, SK4 WREF AXMI]: ¥R_SHFERERES I ARRPHE, BEMS Y Hbd PERFR B CEM R 1ICP-MS %

REHREL: ERRY -TESR /' TREERRRAELRR(23]).

EREFREKE EEHA Langban #OKITHEKE, W
BpEEE A ERNZEE AN, BEU/Th=1.0
HAMEE,

MR THREGHER Z/ERENBETE
G (F 1), REESHERKEHREE Ge, Sr. Ba
w, BB TENBETLNFIESER _Z 84
MAXKMY (A5, hTHEEMERFNBFR i
E0E AR - 8% E 816 A 504 R

gt FER R AR TR, SKE RS
HMBTRARFIELZR TR BEREHNEHNHNE
TRAR EHEE, SRERKATHAEHNE
AEARFERAREN BN

2.3 BRI

i T+ U R 4B R B LR AE B4 ok iR S 3R
PR E EAR RS %A ICP-MS 4 i A ket

1) R, BEFE, BES, cHEEREETEERRBEAERIE. 1996,
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Fig. 5 Trace element compesitions of the ecarboniferous siliceous limestones and granites in the Lincang germamum deposit
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Table 3 REE contents (pg/g) of the carbomferous silicecus limestones in the Lincang germanium deposit

R BS La Ce Pr Nd Sm Eu Gd Th Dy Ha Er Tm Yb La

ZZ-5% 0 407 0.489 0,022 - 0,049 0.024 0,054 4.007 0.063 0011 Q040 0.004 0.044 0.000
ik 60 0.850 1.485 0121 - 0,132 .08 0,118 0023 0133 0.032 0.110 0.416 0117 0.016
ig 2277 0433 1.606 0.032 - 0.039 0.018 0.050 0.009 0.065 0.012 0.044 0,006 0.063 0.013
2290 Lo 1.537 4112 - 0151 0.4072 0.175 0.4029 0.251 0G.050 0.173 0,019 0,111 0.018

32 0.20 0.30 - - ot 0.06 - 0.08 - - - - 0.2 004

A SK94  0.13  0.10 - 0.04 005 G.02 - 0.01 - - - - 006 G40

ZEBERE 1540 32,50 437 1570 427 0.266 319 0.477 262 0.442 136 0.19 1.55 4212

H UERERRL " -THEAEREARWN .
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Table 4 REE geochemical parameters of the carborferous siliceous Limestones m the Lincang germanium deposst

it BE TREE  LREE  HREE  LREE/HREE (La/Ybln {la/Smls (Gd/YbN  SEu 3Ce
7258 1.367 1138 0.229 4.968 5.985 4.764 1.038 1. 438 1.175
ik ZZ60 3762 3197 D 565 5.658 4.701 3.603 0. 853 2.027 1. 032
ﬁi ZZ77 LS L2715 0.260 4,867 4,447 6. 368 0. 672 1.257 1.147
ZZS1 4252 3426 0.8%6 4148 5.899 3. 844 1.334 1. 366 1. 018

s2 2,224 0904 1320 0. 685 0,539 1. 147 1. 084 1. 055 0.754

B SK94 0,629 0.350  0.279 1.253 1,402 1,491 0. 885 1. 101 0.617
—EEBERE 82.497  72.456  10.041 7,216 6. 429 2. 068 1. 741 0.222 0. 888
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Genesis of carboniferous siliceous limestone in the Lincang germanium deposit
and its relation with germanium mineralization

Q1 Hua-wen, HU Rui-zhong, 5U Wen-chau, QI Liang
{ tpen Laboratery of Muneral Deposit Geochemisiry.  [nstitute of geochemustry, Chinese Academy of Sriences, Guiyang 550002, China)

Abstract: The lincang germunium deposit is located in the cual-hearing clastic Bangmai basin with granites as
the basement rock in Lincang County, western Yunnan Province. There are three cual-bearing cycles in the
basin., Germanium that is present in the form of organic compounds mainly uceurs in the lignite of the first coal
cycle {Nib’} close to the basement granites, This cycle consists mainly of clastic rucks, coal seams, layered
siliceous rocks and carboniferous siliceous limestones. At the top of Ge-rich coal seams, the limestones tightly
contact with germanium ore bodies. On the basis of major element. trace element, REE, 6°C and 8“0 studies
on the limestone in the Lincang germanium deposit, and comparison with sume typical continental hydrothermal
sediments, the genesis of carboniferous siliceous limestone and its relation with germanium mineralization is
discussed. The carbuniferous siliceous limestone is black with lamination conformation and inner-clastic structure.
Its CaQ and CO: contents are 79.47% ~90.12% . the ratio of Al/{Al +Mn+ Fe) vary from 0.004 to 0. 04
(0.021 un an average}, while the contents of Ca0 and CO: of modem travertins in the Tengchong region are
63.47% ~94.04% and Al/(Al+Mn +Fe) ratic 0.01 ~0.016. The limestune is mainly enriched in Sh, Ge.
W. Ba, Cs, Sr and As. Iis trace element characteristics are very similar to those of modemn travertins in the
Tengehong region. In the U-Th diagram of different sediments {Rona, 1984), the Lincang limestones distribute
in the area of Langban hydrothermal sediments. Compared to the basement, two-mica granite, the limestone is
vhviously enriched in Ge. Sr, Ba and W. but the general trace element composition resembles that of the
granites. Both the REE contents of the Lincang limestones and the Tengehong travertins are very low (less than
4.252 pg/g), their NASC-normalized REE distribution patterns are basically accordant with each other, with
obvious pusitive Eu anumaly. Meanwhile, the chondrite-normalized REE distribution patterns of the Lincang
limestanes are similar to the basemert rock of two-mica granites. The §'7C values of the limestones vary from 6. 1
%o to 6. 9%c.,and 6”0 [rom 8. 0%0 tu 18. 7%¢, which are very cluse to the carbon and vxygen isotope composition
of modern hydrothermal water and travertin in Longmenshan. The carbon isotope compositions of the limestones
are basically accordant with those of other travertins formed under hydrothermal environment (such as the old and
young travertins in American Yellow Stune National Park). The content of germanium in the Lincang limestones
varies [rom 40. 488 to 93. 784 pg/g (66.698 pg/g on an average). At the top of the coal seam close to the
Lincang limestones, the content of germanium in lignite obviously increases. There is no significantly germanium
concentration and hydrothermal sediments (such as siliceous limestone) in the upper coal-bearing cycles {N.b*
and Nbf). Based on the evidences given shove, it is concluded that the Lincang limestones are continental
hydrothermal sediments. their trace elements and REEs mainly derived from the two-mica granites in the
basement of the sedimentary basin, and most germanium in lignite is brought by hydrothermal water,

Key words: carboniferous siliceous limestune; continental hydrothermal sediment; germanium  deposit;

petrogenesis: ore genesis: Yunnan Province
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