%3545 H1M4 ok B F 5 3K B ¥R Vol. 35 No. 1
2013 4 3 A Journal of Earth Sciences and Environment Mar. 2013

XEHS:1672-6561(2013)01-0024-10

NEHECEINFESERBY AHMETE
HBK A F4F1E

BHAEL LR R B, B, LA RN, AARES
(1. hERPEERE BERXE, b 1000125 2. P EMFTRE L) MRS = RIEE A=A LRE .
Jbmt 1000835 3. o [ TR A% (AL R0 HUERELE 5 IEAE B LRt 100083)

H B ANRTEREMRES L BT R TR ARG T REETHARREL =4
%mzﬁé&ﬁifﬁc SZT RO EF R ERITTHETLEFRRELEARERNLFHR, 2R K
B A R L E B 44 (18.09~532.08) X 10 0, F ¥ 4 235. 60X 10 °, &4 5 4 # £ L E R
FOHRRK AN ER G BHIAETSEREALE R TS HZIIA 7.02~12.53,F3 4 9.95;
EuF% % 0.22~0.72,F3¥ 4 0. 42, 2 28 Eu A F%:Ce FH A 0.97~1. 07, F¥ 4 1.02, &
HE Cefd;Lal Yb I AR GAFAEALE AL w(lLa)y/w(Yb) K 6.57~18.72,F 34
H10.61, WX EMEBEAEMA;Lal Sm A K Gd 5 Yb REBH KK EMREIFEILE B ILA
w(La)y/w(Sm)y v w(Gd) y/w(Yb) o H h 2. 87~4.12 Fu 1. 48~2. 46 B L A E 5 FRE®RT
THEAE;ETEZRALE Sn . CuAg FREZKRG ., T a5 hasbtiTHFEmMNEFT HIL
FHRARAA: —ERAEERBFRELNT RE ARLGTERT 5 ZZFLR EF FREZANK
F AR E B F s AR RS B A AT B F R A W - = A ik R A R e A

KEWR AT AR ELE ;BT R A G EAEI; AEF

FESES:P618. 41 XHE AR SRS A

Geochemsitry Characteristic of Trace Element in Daolundaba

Copper-polymetallic Deposit of Inner Mongolia
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Abstract: The Daolundaba copper-polymetallic deposit in Inner Mongolia is located in the west
side of southern Da Hinggan Mountains. Ore bodies are mainly formed in the contact zone of silty
slate and biotite granite. Geochemistry of rare earth element (REE) and trace element was
studied for the formation and magmatite of deposit. The results showed that mass fraction of
REE was (18.09-532.08) X 10 ° with an average of 235. 60 X 10 °; the mass fraction of REE in
pyrrhotite was lowest, and that of siliceous sandstone was highest; ratio of mass fractions of light
REE (LREE) and heavy REE (HREE) was 7. 02-12. 53 with an average of 9. 95; Eu anomaly

was 0. 22-0. 72 with an average of 0. 42, and was obviously negative; Ce anomaly was 0. 97-1. 07
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with an average of 1. 02, and was not obvious; ratio of mass fractions of La and Yb with
chondrite standardization (w(La)y/w(Yb)y) was 6.57-18. 72 with an average of 10. 61, and the
curve was significantly right-leaned; ratio of mass fractions of La and Sm with chondrite
standardization (w(La)y/w(Sm)y) and that of Gd and Yb (w(Gd)y/w(Yb)y) were 2. 87-4. 12
and 1. 48-2. 46, respectively, and the differentiation of LREE was stronger than that of HREE;
concentration coefficients of important metallogenic elements including Sn, Cu and Ag were very high.
The observation of ore mineral assemblage and the study on mineral chemistry suggested that Permian
construction was the main source of ore in deposit, the ore concentration was genetically related to
intermediate-acidic intrusion including biotite granite; siliceous sandstone was favorable to trap
metallogenic material, and the contact zone was important for mineralization and prospecting.
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Fig.1 Geological Map of Daolundaba in Inner Mongolia
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Fig. 2 Photos of Mineral Assemblages and Surface Scanning of Elements of Sn Panabase in Daolundaba
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Tab.1 Electron Microprobe Components of Wolframite %
RS w(MnO) w(FeO) w(MgO) w(Ca0) w(WO3) Bt B e g
07DL-17 1.72 22.93 75. 66 100. 31
07DL-17 4.79 18. 35 76.93 100. 07 ¥ 'q
07DL-17 1.60 21. 85 75. 74 99.19
901-2 0. 62 23. 40 0.16 0.01 76. 81
901-2 0. 54 23. 39 0.21 75. 86
901-2 0.54 23.78 0.15 76. 42
830-1 0. 41 23. 68 0.12 0.02 76. 67
801-11 1.97 21.76 0.07 0.03 77.20 k18]
801-11 1.36 22.51 0.11 0. 02 74. 42
828-3 1.35 23.12 0.14 0.03 76. 33
801-7 1.14 23.29 0.01 0.01 76.56
803-8 1.42 23.05 0.12 0. 04 75.08
Hw( ) AHTRBEY =,
xR2 MUYBFRISHER
Tab.2 Electron Microprobe Analysis Results of Sulfides %
FERS | Bk | w(S | wFe) |w(Co) |w(Cu) |wZn) |w(Ag) |w(Auw) [w(Sn) [ w(Sh) [w(Te) |w(As) | w(Se) |w(ND |w(Pb) | it | HiEk
07DL-12 | 85 | 28.47 | 14.32 | 0.23 |26.92 | 0.60 | 0.42 27.10 | 1.82 99. 88
07DL-10 | 41 %549 | 28.88 | 15.58 26.62 | 2.60 26.19 99.87
07DL-19 | B #%6° | 29.40 | 14.73 | 0.66 | 26.85 27. 85 0.26 | 0.22 99. 97
07DL-19 | 855 | 29.58 | 14.60 | 0.30 |27.94 26.91 0.27 | 0.37 | 0.23 100. 20 X
07DL-19 | 4849 | 29.39 | 13.50 | 0.23 | 28.54 27.67 0.40 | 0.29 | 0.17 100. 19
07DL-19 | #H 5 | 34.98 | 29.80 | 0.46 | 34.39 0.19 99. 82
WA | 34.94 | 30.83 | 0.04 |34.93| 0.02 | 0.09 0.02 0.06 100. 93 | k(18]
07DL-19 | WE# 2D | 39.40 | 58.13 | 0.97 | 0.05 0.34 | 0.45 | 0.40 99. 74
07DL-12 | BE#BH | 38.25 | 59.38 | 0.81 | 0.20 0.03 | 0.85 99.52 X
Witk | 36.56 | 62.58 | 0.11 | 0.01 99. 26
CHkL18]
PEEE R | 38.78 | 60.48 | 0.08 | 0.03| 0.01 0.68 0.01 | 0.07 |100.14
07DL-10 | f¥5%" | 25.69 | 12.16 11.94 | 6.80 |43.25 0.16 100. 00
07DL-12 | #%% | 53.10 | 46.63 | 0.11 0.42 99. 86 A3
07DL-19 | #&4%4 | 52.12 | 45.78 | 0.92 99, 22
W | 54.08 | 46.27 | 0.04 | 0.03 0.01 100. 43
wERE | 52.71 | 46.73 | 0.10 | 0.02 | 0.01 | 0.01 0.06 0.03 99. 67
kL8]
W | 52.49 | 46.37 | 0.09 0.01 | 0.18 0.02 99.16
WG | 53.15 | 46.51 | 0.05 0.07 0.21 0.01 {100, 00
07DL-19 | NEEH | 33.79 | 1131 0.96 |53.01 99.07 A3
B | 34.31 | 9.93 | 0.02 | 6.40 |49.95 0.06 0.02 100. 69
P 18.31 | 33.61 | 1.48 0.02 47.32 0.03 | 0.09 |100.86
W 19.08 | 34.67 | 0.65 0. 06 15. 76 0.02 | 0.01 [100.25 | CEk[18]
W 19.43 | 33.01 | 2.14 0.04 | 0.01 45. 80 0.11 100. 54
FEE | 13.43 0.85 | 0.03 | 1.35] 1.25 | 0.65 81.72 | 99.28
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Tab.3 Composition Characteristics of Trace Elements and Rare Earth Elements in Daolundaba Copper-polymetallic Deposit

¥ 07DL-07 | 07DL-29 | 07DL-04 | 07DL-31-1 | 07DL-15 07DL-20 | 07DL-31-2 | 07DL-31-3 | 07DL-10
w(La)/10~° 30. 87 42,02 49, 32 62. 10 51.78 32.52 32.29 95. 19 3,47
w(Ce) /106 67.030 99. 340 110. 400 128. 000 115. 600 74. 270 70.790 227. 300 7.814
w(Pr) /106 8.293 11.910 13. 140 16. 190 14. 900 9. 345 8. 858 30. 830 1.001
w(Nd) /107 32.20 43.51 50. 49 56. 08 54. 89 35. 25 34.49 112. 20 3.50
w(Sm) /10~° 6.598 7.967 9.938 9. 489 10. 020 6.377 7.083 19. 710 0. 684
w(Ew /10~° 1.218 1.673 1.348 0.549 0. 861 1.050 0.928 1. 457 0.063
w(Gd) /1076 5.784 6.251 8.233 6. 035 6.997 6. 140 7.227 16. 966 0.575
w(Th) /1076 1. 008 1. 089 1.419 0.906 1. 087 0.926 1. 061 2.092 0.075
w(Dy) /1076 5.730 5.979 7.767 4,517 5.359 5. 366 5.772 10. 430 0. 383
w(Ho) /10~° 1.025 1. 101 1. 410 0.769 0. 885 1.044 1.022 1.885 0.063
w(Er) /107 2.933 3.183 3.991 2.218 2. 459 3.158 2.975 5.774 0.190
w(Tm) /106 0. 427 0. 470 0.568 0.333 0. 359 0. 489 0. 449 0. 895 0.029
w(Yb) /107 2. 686 2,937 3.697 2.236 2.293 3.338 2.978 6. 280 0. 211
w(Luw) /107 0.413 0.451 0.592 0. 360 0. 350 0.528 0. 453 1.068 0.036
w(Cs) /1076 8.39 9. 49 12.87 12.81 7.91 15.03 140. 64 13.21 0.27
w(Ga) /1076 21.09 22.48 23.98 29.23 28.08 30. 66 47.17 45. 38 5.24
w(Ge) /1076 1.35 1.10 1.39 1.03 2.27 2.45 2.27 3.83 0.16
w(HD /106 4.28 6. 04 9.34 9.37 5. 70 5.18 2.49 17. 86 0.27
w(In) /10 0.07 0.18 0.29 0.39 23.50 7.21 5.31 0.83 171. 36

w(TD /1076 3 264 3752 4517 1916 2 820 1970 2 598 1662 10

w(Nb) /1076 11. 14 11.91 14.58 7.88 11.17 7.06 8.18 10. 01 0.74
w(Rb) /106 145.13 131. 88 156. 13 532.00 423.25 310. 88 461. 00 608. 75 7.86
w(Se) /1076 10.17 9.78 11. 63 7.44 6.70 13.22 15.85 7.94 0.37
w(Sr) /1076 106. 8 252.8 193.0 58.2 53.3 17.1 12.6 65. 9 6.2
w(Ta) /106 0. 86 0.81 0.97 0.56 0.77 0.41 0. 34 0.79 0.01
w(Th) /10~ 13.18 13. 69 17.23 8. 85 17.74 11. 60 9. 69 17.78 0.42
w(Se) /1076 0. 30 0.51 0.19 1.28 0. 89 2. 80 3.09 0.74 113. 14
w(U) /106 2.70 2. 88 2.70 3.26 3.90 2.28 3.00 5. 26 0.07
w(Zr) /1076 123. 8 198. 3 274.5 315. 6 195. 8 189.7 143.3 658. 2 11.4
w(Ph) /107 21. 21 39. 61 24,92 17.03 28.43 3.12 3.92 25. 33 47.20
w(Ba) /1076 703.6 1833 879.0 678. 8 1.004. 0 574.3 474.7 1235.0 19.7
w(Y) /1076 27.95 30. 17 38.71 20. 34 22. 66 22. 35 21. 06 44.50 1.23
wree/1070 166. 22 227.88 262. 31 289.78 267. 84 179. 80 176. 38 532.08 18. 09
[N y— 7.31 9.62 8. 48 15. 68 12.53 7.57 7.04 10. 72 10.58
w(Lan/w(YD x|  7.75 9.65 8. 99 18.72 15. 22 6.57 7.31 10. 22 11. 09
w(GDy/w(Yb)y|  1.74 1.72 1.80 2.18 2. 46 1.48 1.96 2.18 2.20
wla)y/w(Sm)n| 2. 94 3.32 3.12 4.12 3.25 3.21 2.87 3.04 3.19
S(Ew 0. 60 0.72 0. 46 0.22 0.31 0.51 0. 40 0.24 0.31
5(Ce) 1.01 1.07 1. 04 0.97 1.00 1.03 1.01 1.01 1.01

7£:07DL-07,07DL-29,07DL-04 {ill iz % 25 B 76 i % ; 07DL-31-1,07DL-15 il ist J& & ik J§i %+ 5 07DL-20 ,07DL-31-2 ) i £7 2 4k [F] %+ ; 07DL-
31-3 PR AL AP 25 07DL-10 M B B R 5 w0« O Ry IC R & BB BA7 AR HE AR S B s wree M 70 R (REE) B & s wree N
i £I0 % (LREE) & it s wiges A T + 0K (HREE) B8 60« ) NI E R
WS SR AL IR AR SRR KN — BRI RE S, Fe & 00 58.13% ~59.38% ., -1 K
—M/NTF 1 em, FEESH T AR TR A BREC B P ] 58.76%0;S A il 38.25%0 ~39. 4%, 14 38.83%;
DRUEIRSE: XM € TR EE D R s o O oy WA B D ER) Co.Cu.As.Sn Ni &,
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Fig.3 Distribution Pattern of Rare Earth Elements in
Daolundaba Copper-polymetallic Deposit
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Fig. 4 Spider Diagram of Trace Element in Daolundaba Copper-polymetallic Deposit
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Fig. 5 Comparison of w(Y)/w(Ho) Among Wallrock and
Pyrrhotite from Daolundaba Copper-polymetallic Deposit,

Modern Submarine Hydrothermal Fluid and Seawater
5 & &

NS TE A U 2 & R 5 R B RS — & &
S 1 2 SR B e R e A G i
it FiA s AL A S Cu Pb.Zn S0 R & iR
WERBERT 1. BYih & B R E . 20 R 2
A URIZ s WAL o DX PN BN S 9 28 2 B AE B4 e 1 T o0
R & m T e Wi (. Wl TR —IKE
B it THBEM Y LM . BIA Y P Ag
B ANAE R BRI 158 X107 ARl A2 [l



%14 BB F AR T EINA S B R E T E WAL F 4 AR 31
x4 ERENEESERTAMNEYT TREAN
Tab.4 Composition of Metallogenic Elements in Daolundaba Copper-polymetallic Deposit
SR 07DL-07 07DL-29 07DL-04 07DL-31-1 07DL-15 07DL-20 07DL-31-2 07DL-31-3 07DL-10

w(Ag) /1077 58 982 442 544 17 826 37 249 2 544 694 158 285
w(Co) /1077 109. 9 3197.7 978.9 462.9 3531.0 1045.2 329.3 584. 6 4 020. 2
w(As) /106 24. 37 192. 29 93. 36 1 484.55 173. 47 49. 65 169. 80 279. 30 813.09
w(Cd)/107° 0.22 0.94 0.45 1.02 11.59 17.40 23.38 2.00 376.05
w(Cr)/107° 6.97 7.01 7.65 28.06 3.05 4.16 15.74 7.68 34.39
w(Cu) /107° 23.18 30. 86 24.13 17.92 37.33 53.12 47.10 20.16 4.70
w(Hg)/10° 18.97 40. 50 69. 65 176. 53 6 066. 37 22 883.97 1612.42 293.03 23 803.97
w(ND/107°¢ 6.5 8.0 6.0 6.5 14.0 11.0 7.5 7.0 15.0
w(Sh) /1076 1.57 2.48 2.23 1.58 3.24 1.58 1. 90 2.97 0.79
w(Zn)/107° 13.95 14. 31 13.51 55.75 10. 83 15.49 26.32 8. 05 23.95
w(Li) /1076 0.57 1. 30 0.65 1. 36 2.32 1.03 8.42 1.27 1. 95
w(Sn) /106 5.19 5. 67 6.19 12.63 >100. 00 >100. 00 59.65 12.14 >>100. 00
w(Bi) /1076 1.31 1. 54 1.59 45,45 45.22 9.67 32.15 23.03 562. 21
w(W)/107° 45.1 491.5 164.2 156.0 547.3 477.5 169.0 111.8 1610.8
w(Mo) /1076 36. 69 38.32 38.17 77.90 69. 36 88. 99 163. 98 131. 94 1.17
w(V) /1076 43.0 75.7 56.0 59.4 42.3 92.7 117.3 36.3 2.2
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LR, CufEREM A T 0 87X 10 L A
HAL 3510 ° (G Cu R AT 42 2 A H U =
b b ) TR DB SR A R — R A B R R K L
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