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£1 GELSARLITXSE ppm) RISER
Table 1. REE composition (ppm) and caaracteristic value of carbonate rocks

89 1 2 3 4 L 6 7
BE Mgk | RRRE | EAKE | aEg | EwEE | AEE | sEEKEs
La 2.24 1.75 0.251 0.697 219 1.38 3.69
Ce 374 n 0.599 1.68 453 1.55 9.1
Pr 0.398 0.157 0.041 0.154 4.195 0.123 1.018
Nd 1.54 0.656 0.228 0.642 15.5 0.531 3.82
Sm 0.455 0.258 0.021 0.238 2.34 0.281 0.925
Eu 0.076 0.034 0.006 0.043 0.593 0.048 0316
Gd 0.571 ) 0.251 0.017 0.327 238 0.331 0872
Tb 0.071 0.047 0.005 0.038 0.362 0.042 0.124
Dy 0.354 0.317 0.04 0.15 1.99 0.187 0.632
Ho 0.094 0.059 0.005 0.042 0438 0.060 ‘ 0.123
Er 0292 0.131 0 0.136 1.19 0.211 0.289
Tm 0.056 0.033 0.018 0.021 0.177 0.045 0.047
Yb 0.402 0279 0.21 0.113 1.05 0.348 029
Lu 0.029 0.014 0.003 0.009 0.15 0.023 0.021
Y 242 0.935 0.219 1.51 10.7 1.94 3.74
EIREE 12.684 6.631 1.663 58 108.765 7.11 25.007
LREE/HREE | 1995 2.209 2.216 1.472 4.899 1223 3.074
SBu 0.528 0.443 1.028 0.524 0.742 0.531 1.163
8Ce 0N 0.536 1131 1.032 0932 0.617 0.967

17 o7 {5 B8 8,5 SREE R} %, LREE / HREE Z5{L 8/ 0] LML 4%, ER 14
HEMEBE., REAOZEMKEEZHERE CMANBLHBRLETAHER. KA
IREE. LREE/HREE REA B RHBEBRKTHAZEZHEREERAZ /AR
%3 TREE =25.007ppm, 23 R AT =4 # 4 4%, LREE / HREE W{H#f1 6Eu AN
WA, ZEOXFHER WREHTRE AN TAZEABKEMLEREHRSIT,TH
ZEAELRKEEEA,THER LNRREREOEG T ARNER T, BE LA RER
TRREM. Eh. BBIE. ARAHEY SEu {H5R, L HARE RIE R 24 T R/UAHF
¥ F#47H9,7 LREE/ HREE H{EMNH XUER L TRIEL. BBERCEEHA
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TREE. LREE. HREE $¥BiE 7 Bk # B i & 17 3838 (3 2),/i LREE / HREE B
¢ #a%. IREE # LREE/ HREE 4 88 1 £ 364 BNl & (B 2)B A B L858 Bu 5

%2 WELEGSIENRRHER (ppm)

Table 2. REE composition (ppm) and characteristic value of Tong—Guanshan rock—body

rg . R #* # La Ce Nd Sm Eu 1‘ Gd

1 | E8E | BRETREHKHR ﬁ_s_z 60 2133 | 4587 1.25 s |

2 | mE 8RS % 37 73 34 5.6 _173 ;1

3| K £l 37 745 | 385 7.8 h 1.845 ;;;;
Dy ; Er i Yo Y ZREE T LREE / HREE Ce/Yb | La/Sm | La/Yb T SEu
r93’ T«E ) 0.92 98 | 145.23 733 13.18 438 20.68 1.007
3.50‘T~1.74 176 174 | 180.83 5.13 838 4.3 12.4; 1.07 |
550 4 3.10 2.70 285 | 205.095 348 ’ 558 3.08 84 0.89

W, 8B Ce IRHTHE. ENBEREEARKGPESRESFEAR LS TANR LT
HANGABEMGEP AR XBEEEELAL H,0'. CO, % HM L85 8,804
LREE / HREE WHREEE. SRAKGRA S HHE, A B 74 2 LUE HOK 0 309 #0
M A R R B BRESUA 4 3L SREE. LREE / HREE R FRAAT & T O 5 (E
3),0Eu {fi 0.190-0.254,7 1 02128 THZEHE Eu ARER A AW B KW
DEr. Tm. Yb, LuEREBV/AEMEHAHBRTAZS ZWUERBAR EEEK
HERBRHERF.RAL. AZERXTREEEPORBLCEHBLUEL. %8 150002
WAL HN Er. Tm. Yb, Lu &SNS A PR EE.H Bu FRIEAET Y i s 5,
D558 W fE P
3 REAEHLIAR. BRRFEHE (pom)

‘Table 3. REE composition {(ppm) and characteristic value of serpentine

L B La Ce Pr Nd Sm Eu Gd Tb Dy | Ho
_. S S
WT111-101; 0.71 2.6 1.97 74 J 1.34 0.08 0,98 C.13 0.56 i 0.22

‘NS S + [ S ——— g

WT194-106| 1.75 } 50 2.22 8.3 1.57 0.11 1.24 0.15 065 | 023

WT173-3 | 0.50 1.87 1.48 5.6 0.97 0.05 0.72 0.11 060 | 0.2i

H
-+

wT42 | 0852 | 26 | 189 | 71 , 126 | 006 | 086 | 0.1 'I 042 | g2
[
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Er Tm Yb } Lu Y (ZREE| LREE/HREE (Ce/Yb(La/Sm|La/Yb| JEu oCe
I
G.84 | 017 | 127 1020 33 218 1.831 0.413 0.331 0.559 | 0.222 0.296
085 : 016 | i.15 | 0.18 3.5 127.06 2.336 0.878 0.596 1.521 0.254 | 0.443
075 | 0.12 | 0.75 0.12 3.0 | 16385 1.641 0.503 0322 0.666 | 0.190 0.286
084 | 0.21 1.80 | 0.28 25 12097 1.896 0.291 0.406 0.455 | 0.181 0.302
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Fig.2. REE evolutionary Model
of Tong Guanshan rock—body
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R4 WBAWHLRER (ppm) BRAE
Table 4. REE composition (ppm) and characteristic value of magnetite

E; BS =R la {Ce | Pr ([Nd|Sm |Bu | Gd | Tb | Dy | Ho

1 WT291-1 BAEA 7.35[12.5]1.282| 4.79 |0.535/0.10610.415|0.054|0.246|0.054

2! WTI21-56 WEEF  0.418)|0.985(0.099|0.443(0.055(0.021 |0.0490.0080.052 0.013

3| WTSK-12 By 0.893( 3.16 10.613| 2.33 (0.637(0.116|0.651(0.099(0.545[0.114

4 d580-83 BRy 0.559| 2.03 |0.420 1.62 0.553]0.042(0.7590.129|0.7950.160
Er Tm Yb Lu Y IREE | LREE/HREE [Ce/Yb/La/Sm|La/Yb| éEu 8Ce
0.145 | 0.044 04 | 0065 135 | 29.334 9.578 6.316 | 8.586 | 18.376 | 0.723 | 0.790
0.038 | 0.024 | 0.257 | 0.008 | 0.166 | 2.636 3.286 0.774 | 4750 | 1.626 | 1.328 | 0.983
0.292 | 0.054¢ | 0.379 | 0.031 2.27 | 12.184 1.747 1.685 | 0.876 | 2.356 | 0.601 | 0.851
0.392 | 0.071 0.5 0.683 4.19 | 12903 0.680 0.820 ( 0.631 | 1.118 | 0.220 | 823

. AEA R ARFEMR. ARKETPHESNEET 2B L TERRE. 2R K
RETEESHEBEL. ENE. BHA. BEFHASIIMLERSA. MESKTAS
J&3 =i, 3 ZREE. LREE/ HREE ¥ B& T RED 10 SBu H 5EEFHEEE 5). (B
S, XEHREEAB LA X., BT EFTKIIAR. FRZR. FARBEN®
LU RINEARHBEER. THT K BETHUANERAKERTIET. N
7. RGP HASPMREDT ZREE B{E,H Ce. Sm. GASHAFMBEUF
,LREE/ HREE 55 HIiE,XACRBEHEAKSEKEREAYFRET R ERRT FIE
FAT BB e 4 R B R M UTRR (B ) B 89 ZREE 5%, H LREE / HREE H/H. 6Eu
EHEERFAHE, MHBXHTHER. RENBRET;ERTESEMETENX
G, A TEABERNTHHSERAZR BIREMT EEKAGTURAT U
fin s Bk E &P TREE. LREE/ HREE 81§, X 5B kP {5 ZREE KR
WA H. HARFREEDT R LEEEE Q REALSIT. BM 5 2R R &y 8 M
LERREAE 026 Z A, BA ML HIAR ERFAPREFERREN 0.57,%B8EMN
M LB RERAE XN R B L TR EHRTRE R BAEXMT BRA
HWABLILRAEBTCRXEFHALAEYNRE Ni 58, PBLHFHS5 Sm. La. Ce, k%
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®5 SMRUBELEBRIFEME (ppm)
Table 5. REE composition (ppm) and characteristic value of sulphide
-4 R R BT nEv WEE | e
FF
5T 5| 2 3 4 1 2 3| 4 1 2 3 1 2 3 4 1 2 3
x
La 0.2540.195 [0.168 | 0.111 | 0.119 | 2.130 | 0.062 | 0.32 [0.138 | 4.94 |0.061 | 0.776 |0.185 | 0.51 [0.157 [0.342 | 450 | 0.165
Ce 0.739 |0.167 |0.416 {0 #75 | 0 | 5.15 [0.061 |0.474 [0.965 |10.90 |0.173| 1.360 {0.216 {0434 | O [0.231 (1080 ©
Pr 0.125 | 0.006 | 0.017 | 0.045 | 0.005 | 0.448 | 0.002 | 0.081 1150 0.170 }0.005 |0.043 | 0.054 [ 0.079 | 1.56 | 0.013
__;Jd 0.536 [0.099 | 0.139 {0201 {0.096 | 1.52 | 0.086 | 0.376 | 0.245 4.77;1 0.164 | 0.704 |0.094 |0.236 (02750369 | 670 | 0.126
Sm ) 0277 o 01621010 | o [0.522| © |-0.01 [0.221|1.210]0.045] 0088 {0.022| 0 | O [0016[1.520| 0
) F.. 10.023{0.015 | 0.02 {0.011 |0.008 | 0.067 [ 0.007 | 0.033 | 0.023 {0.092 {0.021 | 0.064 | 0.01 {0.009 |0.008 | 0.025 | 0.20 ;;x;s
Gd N 0.315(0.022 /0.108 [0.101| 0 |0.469 |0.038 {0.061 |0.418 [0.858 |0.134| 0.108 [0.051| 0 |0.047 0.1;_1_1.850 o.o;a
Tb 0.054 0.044 | 0.012 | 0.025 | 0.001 | 0.109 | 0.006 | 0.018 | 0.107 | 0.230 0015 |0006| 0 |0014{0.02 [0221 Eo-,oo4
Dy 0.340 | 0.032 | 0.043 | 0.105 | 0.013 | 0.256 | 0.045 | 0.16 | 0.587 [0.661 | 0.127 | 0.079 |0.031 |0.003 |0.123 | 0.083 1.62‘;_>;:(;-25
Ho 0.084 [0.014 [ 0.016 {0.039 | 0.004 | 0.143 [0.011 | 0.04 |0.146 |0.231 0.009 |0.004 |0.001 | 0.014 0.009 | 0.306 | 0.003
Er 0.249 |0.055 | 0.059 [0.097 | 0.01 |0.021 [0.029 | 0.018 | 0.388 | 0.454 |0.088 | © o | ool o lom37 o -
Tm 0.049 |0.013 | 0.007 | 0.011 | 0.022 | 0.023 | 0.025 | 0.05 0.034 0.008 |0.017 |0.011 [0.005 | 0.014 |0.212] 0.013
Yb 0.365 | 0:097 | 0.017 | 0.07 |0.001 | 0.325 | 0.272 | 0.502 | 0.418 {0.332 | 0.228 | 0.085 |0.205 |0.121 | 0.053 | 0.162 | 0.641 o,mi
! Lu 0.04 |0.005 | 0.004 | 0.012|0.003 | 0.041 [0.006 | 0.054 | 0.046 (0.033{0.009{0.0002| © | 0 | 0 | 0 |00s4| ©
Y 2.0 |0.155 | 0.084 [0.59010.126 10.130 {0.130 | 1.04 | 4.55 | 4.62 [0.478 | 0.396 [0.045 [0.117 |0.343 {0337 | 9.28 | 0.115
IREE 545 [0.878 [ 1272|1993 | 0.385 [12.438| 0.781 | 3.337 | 8.252 {30.515( 1.528 | 3.862 |0.896 | 1.485 | 1.093 | 1.859 [40.251| 0.648
LREE/ HREE |0.558 | 1.214 [ 2.634 | 0.898 | 1,449 | 3,782 {0.378 | 0.633 | 0.239 [ 3.094 [ 0.436 | 4.515 |1.495 | 4.863 | 0.824 | 1.332 | 1.688 | 0.928
5Bu 0.262 0473 |0.364 0.445 3.663 | 026 | 0.29 |0.876 | 2.224 |0.998 1.084 | 0.403
5Ce 0.856 | 0.538 |1.327 | 1.40 1.054 | 0.616 | 0.602 0927 0.753 |0.751 | 0.473 0.284 | 0.849
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FYTi SER LR XAFYEENBRERMIE X TR HRET 5SBAKZEK
HERE, ASKBBERAERNBRRETFFREAASROFENEET . KLk, &
HRMRESZT Y, HEEHE Cu. Pb. Zn. Co. Mn. Au4,H ZREE. LREE/ HREE.
0Eu. 8Ce TR, XHELK/IRERTENMREFTRS, F45% %, ZREE 5,4
o, 5 R R A R K. AR AR RICREHT IREE R - REHET &1
LREE / HREE W FRASE PHKRT- ERAT HEYRER L EEN A AFHE
MIE Eu B ;EMAT S R REY, ST, NP —H,ZREE HBETERFERH
EERPRET. BT RIET S ENRESD . REs BN KR
La. Yo% BEE ZHEMRBGEREFTEABERN. ¥5REFRE&T)IEMN
Y. AT AT KASAHEEET K MEET KOS KA UHEREE. &
ZREE. SEu. 0Ce HHLBA F¥51/E HEREE B, 45 TREE HEK. ©1]
HREBHBEIEARRXSKI ENRBIENY. ZHFE5RET (RIEY). N
B, TR A, HHREER IR, FET A58 WELT E§ F'. Fe''. MnO.
MgO. CO, M MHATH Si0,. CaO B fEHE R, EHEADT ARELT INME —
E R0 Rk R SSE RS EE. 354" TREE. LREE/ HREE. §Eu ¥ ik (E
6). (H6)XE5HIEREEZLH X EHKEBE4MEZ, N ZREE, LREE/ HREE #2

B].

R6 THNWITAAM (ppm) BIFTE
Table 6. REE composition (ppm) and characteristic value of sidrite

ﬁf IR B La Ce Pr Nd Sm Eu Gd Tb Dy Ho

- —

11 04-i4 0407 | 1.54 !0.256 102 | 0351 | 012 | 0.328 | 0.048 | 0.255 | 0.076
L

2| WTI131-79 1.79 325 0.324 1.27 | 0425 | 0.895 | 0.392 | 0.056 | 0.292 | 0.074

3| SHUN-2 | 376 | 127 | 2125 | 789 l 1.55 ioms 152 | 0211 | 104 | ¢35

Er | Tm YbT Lu 1 Y |EZREE| LREE/HREE [Ce/Yb|La/Sm|La/Yb| SBu | &Ce

Tzss 0.05 |0.363 | 0034 | 2.83 | 7.953 0.876 0857 | 0.760 | 1.176 1168 0.944

| IR —_— _—
0222 | 0.043 | 0.306 | 0.029 | 1.88 {11.221 2.434 2146 | 2632 | 5847 | 7234 L0.333

- S —

0.736 J0.125 0834 |0.139 | 7.95 |40.926 2.195 3077 | 1.516 | 4.508 | 0.205 | 0.917

SGLERALEERURERTUERARRR. mRUET HBEERNARE 46,
WYMBLHEANBER. RAASHLER,REARRE S BE, BERES 5
ROz A AR TR LLUE $oK O E P AE /e A T (350C ~400C), E K B = LK
BUETESUA AR L& BRI, RNABER RNEGT BREAGR T W&
VE R L (AR EM TR KT & M B M R BT 88 LR A KK
WAER F(250C -300C R BT . HEAT &8 L 8K [HEITREECE)E ] B RS
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REE GEOCHEMISTRY OF
CARBONIFEROUS STRATIFIED
METALL-SULPHIDE DEPOSITS

IN TONGLING DISTRICT

Fu Dexing Zhou Huaping

(IGMR, Nanjing)

Abstract

Tongling district is an important metall—sulphide ore—-forming area in lower and mid-
dle Yangtze River ore—forming beilt. During Late—Jurassic, high—alkaline potassium—rich
neutral and neutro—acidic intrusions of syntectic type mainly in form of stocks intruded in
carbonates of Carboniferous—Triassic formations. The chief ore—occurring strata of
metall—sulphide orebodies are dolomite horizona which overly on fragments. The mineral
association of stratified orebodies bears clear vertical and horizontal zonation.

ZREE, LREE and HREE of intrusive rocks decrease with increasing of their basic de-
gree, while the LREE / HREE varies inverscly. Between the EREE and LREE / HREE
there is shown an evident negative correlation. The REE of carbonatites of different
sedimentary facies change regularly, that is ,when the sedimentary environment change
from shallow to deep and again to shallow, the ZREE vary from low to high and again to
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low. In carbonatites the ratio of ZREE to LREE / HREE shows a positive correlation
LREE/HREE=0.024 XZREE+1.850, correlation coefficient r=0.9581 and
LREE / HREE changes in a narrow range with the increasing of ZREE, indicating the
realtively stable distribution of LREE and HREE in carbonatites. When
thermometamorphosed, limestones and dolomites behave different REE geochemistry

characteristica. Dolomites are transformed into dolomitic marbles, and the REE in them
are over 4 times more than that in dolomites, whill the REE of limestones have no change.

In the stratified orebodies, the ZREE, LREE / HREE and Eu abnormal coefficients
for magnetites and gangue mineral taxoits are close each to other, but the Ce negative
anomaly of magnetites is inferior to that of taxoites, moreover, Er, Tm, Yb, Y and so on in
magnctites are obviously low. The ZREE magnectites in orebodies occurred in contact zones
are relatively low with evident Eu positive anomaly and no or weak negative anomaly of
Ce, which is concerned with the rich REE in the gangue minerals—garnets.

The REE of pyrites occurred in different parts are of obviously different characteristic.
In the cataclastic zone of C;—Cg stratigraphic boundary surface, the pyrites which were
formed in the hydrothermal process of atmospheric circulation infiitration water have the
lowest XREE, and their Ce , Sm and Gd are all beyond the limit of determination; the
pyrites which were formed in sedimentation (diagenesis) of conglomerate of the basal bed
of Huanglong formation have higher ZREE, and the values of LREE / HREE and dEu
are close to that of the rocks of the same horizon; the pyrites occurred in stratified
orebodies and orebodies in contact zones have evident Ce negative anomaly , in addetion
to a higher content of Co and Ni and Co / Ni> 1, however, the ZREE differ evidently be-
cause of different association of the gangue minerals.

Chalcopyrites have different ZREE when in different occurrence and different mineral
association. Their highest ZREE are shown in altered intrusious, of contact zones. whill the
lowest ZREE in the orebodies. The chatacteristic values of REE of siderites, sphalerites,
galenites, melnikovites, etc, which are formed in the hydrothermal process of atmospheric
circulation infiltration water, vary over a large range, especially when siderites and
melnikovites unequally contain calcium impurities, such as caicites and ddolomites.

The above mintioned data bring it to light that the ore—forming thermal solutions of
different occurrence, composition and source must form different mineral association and
have different REE content and characteristics in different ore—forming stage depending on
different composition of wall rocks where the ore—forming thermal solutions run through.
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