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Fig. 1 Schematic geological map of the Bayan Obo ore district

1=Overthrust; 2—Inferred fault; 3—Geological boundaries; 4—Inferred geological boundaries; 5—Iron orebodies and their number;

6—Buried magnetic anomalies; 7—Carbonate veins; 8—Limestone lenses; H~H;s—Bayan Obo Group ;

C—Carboniferous; H—Relicts of the Bayan Obo Group; DT—Dolomite marble; ST—Slate; BR—Biotite rock;

e£—Meta—ultrabasic rock; p—Migmatitic gneisses; y—Granites; vy,—Migmatitic granites; 8—Basic—intermediate rocks
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Table 1 Major and trace element compositions of Nb—REE-Fe ore and dolomite samples

for the west ore bodies in the Bayan Obo deposit

K B9451 B9452 B9453 B2076 B2086 B2082 B2084 B9450
Si02%x107 3.25 15.78 27.93 12.75 7.34 2.03 0.25 11.72
TiO2 0.06 0.13 0.14 0.04 0.23 0.01 0.01 0.07
ALOs 1.01 5.27 0.64 0.68 0.10 0.39 0.01 0.90
Fe203 11.42 15.01 13.56 40.41 68.11 3.90 0.98 17.58
FeO 0.23 4.40 4.15 14.82 11.20 5.35 7.24 0.01
MnO 1.02 1.16 1.40 6.86 3.45 1.07 241 2.18
MgO 1.55 9.75 7.75 5.28 1.39 16.58 16.72 7.26
CaO 53.49 23.74 21.62 6.78 2.86 26.96 27.29 30.58
Na;O 0.17 0.16 3.81 1.05 0.06 0.13 0.09 1.06
K20 0.69 4.00 0.68 0.95 0.01 0.39 0.02 1.06
P05 1.02 4.64 0.46 - - 0.03 0.78 0.57
H0 0.84 1.62 1.90 1.50 1.96 0.90 0.66 1.48
CO2 0.89 4.73 11.62 7.32 3.21 41.61 42.50 23.27
F 42.22 10.09 3.84 - - 0.12 0.03 1.87
Crx10° 13 18 24 32 27 12 4 8
Ni 31 28 54 22 23 17 12 39
Co 15 18 7 30 21 7 5 25
Sc 7 46 80 30 12 7 16 49
Pb 538 43 293 1300 3500 184 561 1500
Zn 374 345 539 693 976 224 498 789
Rb 19 83 8 28 7 14 1 24
Ba 1300 2200 494 3900 1500 924 193 2500
Sr 962 808 1700 296 914 3600 2300 732
Ta 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.4
Nb 268 333 176 150 426 20 8.6 255
Hf 2.0 1.2 1.7 2.7 0.6 0.2 0.5 1.5
Zr 22 16 23 37 3 2 1 27
Y 40 97 50 107 26 12 49 66
Th 296 336 128 1100 205 27 392 60
U 1.6 5.1 1.3 0.2 1.3 0.3 0.2 72
La 2300.00 4200.00 979.80 1200.00 264.60 114.00 2600.00 1100.00
Ce 5200.00 8500.00 2100.00 5700.00 1600.00 291.60 7500.00 2800.00
Pr 600.00 9000.00 217.40 983.30 316.00 39.46 996.00 331.50
Nd 1900.00 3000.00 735.10 4400.00 1500.00 166.30 3500.00 1300.00
Sm 96.48 300.00 69.31 384.00 135.10 19.45 266.00 172.80
Eu 21.91 43.08 15.87 81.79 28.82 4.67 39.00 40.30
Gd 83.42 215.00 59.54 184.10 56.26 11.53 228.00 11.80
Tb 4.51 2.44 4.32 12.55 431 1.18 15.00 8.57
Dy 11.20 31.09 12.58 21.98 4.55 3.79 70.00 25.06
Ho 2.79 5.84 2.57 8.07 2.54 0.76 2.00 4.50
Er 12.07 26.05 8.87 31.67 10.36 1.97 16.00 13.82
Tm 1.16 2.78 0.95 2.81 0.65 0.18 0.26 1.24
Yb 2.90 5.79 3.36 4.15 1.27 0.61 1.59 3.69
Lu 0.30 0.50 0.40 0.40 0.10 0.10 0.25 0.19
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Fig.3 Spidergrams of Nb—REE—Fe ore samples(A) and dolomite samples(B) for the west ore bodies in the Bayan Obo deposit
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Table 2 Sm—-Nd isotopic analytical results of Nb—-REE-Fe ore samples and dolomite samples

for the west ore bodies in the Bayan Ob deposit

=2 B i 2 YRR b Sm/107° Nd/10°° YSm/“Nd - “Nd/"Nd  +20  fauw/Ma tp/Ma
B2075 | KOHUIRERY A & 2 BERT 9 SR | 1.164 4x10°  1.3822x10°  0.050 96 0511473 8 1219 1567
B2076 | K HUIRERD A &, 9 Sk 3.031 8x10*>  3.5713x10°  0.051 35 0.511440 9 1257 1602
B2079 | 1= ,9 50 1k 2404 8x10>  3.328 1x10°  0.043 71 0.511419 8 1215 1549
B2080 | K YR A, & LA ,9 50K 4754 8x10> 5386 6x10°  0.05340  0.511555 12 1151 1514
B2081 | M= BB A9 5k 1.517 6x10> 1544 7x10°  0.059 43 0.511496 6 1269 1630
B2082 | FI{a =, 10 S0k 2486 6x10'  2.057 4x10>  0.073 11 0.511556 8 1335 1723
B2083 | 1= ,10 5k 2205 6x10>  1.9882x10°  0.067 10 0.511541 8 1291 1 669
B2084 | EL4t 1= AH 10 S0k 1.864 4x10>  2.5702x10°  0.043 88 0.511498 8 1138 1480
B2085 | R K (R BRTA,10 5071k 8.347 010" 1.1537x10°  0.043 76 0.511430 6 1204 1539
B2086 | VR K A YUK 5 B A1, 10 5 0 4 1.1106x10> 1238 7x10°  0.054 23 0.511444 8 1278 1627
B2088 | B ARG A1 10 TR 3.6172x10"  2.0136x10>  0.108 7 0.511767 8 1509 2000
TE o ARG BRL IS A 3t 5 5 451 1 N A AR E teqn A o D AR5 rquue=1/Nn {1+[("**Nd/"*Nd)s—0.512638]/

[(7Sm/MNd)s—0.1967]} 3 tpn=1/NIn{ 1+[("*Nd/"Nd)s—0.51315]/[(""Sm/"“Nd)s—0.2137]} , 2 1 b5t s FCRAE S H N Ry Sm 2748

HHL6.54x1072 4E
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Fig5 Sm—Nd isochron diagram of Nb—REE—Fe ore samples and

dolomite samples for the west ore bodies in the Bayan Obo deposit
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Table3 Rb-Sr isotopic analysis of Nb—-REE-Fe ore samples and dolomite samples
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Fig6 Rb—Srisochron diagram of Nb—REE—Fe ore samples and

dolomite samples for the west ore bodies in the Bayan Obo deposit

LA Rb-Sr EREMENITE

for the west ore bodies in the Bayan Ob deposit

L3 TR T 8 8RR o Rb/10°¢ Si/1076 SRb/*Sr FSr/*Sr 20
B9448 | 1 # ,ZK33-2 b 4.864x10° 3.533x10° 3.987x10"  0.704 58 1
B9450 | 14 ,ZK33-2 Mk 2.428x10" 8.704x10? 8.077x102  0.706 48 1
B9451 A1 B A, ZK33-2 b 1.738x10' 1.104x10° 4.556x102  0.705 30 2
B9452 i fi B BE K E A ZK33-2 M 7.768x10' 9.099x10? 2.472x10"  0.707 04 1
B9453 | 4HIN A £ Rk, ZK33-2 L 1.334x10° 1.904x10° 2.028x10"  0.705 64 2
B2075 | KETARGN 1, & Z BRG0S0 K| 2.344x10! 3.410x10" 1.991 0.71553 1
B2076 | EAYUIRE T £, &3 4,9 Sk 2.240x10 3.691x10? 1.757x10"  0.706 39 1
B2080 MK G HUIRERT 1, & i A9 Sk 6.727x10"" 1.118x10° 1.742x10°  0.704 59 1
B2081 | Bm BRI £ ,9 S0k 5.213x10 1.057x10° 1.428x10"  0.705 27 2
B2082 | a1z % ,10 50k 1.167x10' 3.278x10° 1.031x102  0.703 13 1
B2083 | FIfA = ,10 S0 & 2.548x10™ 3.569x10° 2.067x10*  0.703 18 1
B2084 | B 5,10 T K 3.758x10"! 2.595x10° 4.194x10*  0.702 81 1
B2085 | K EAHUIRFL ™A ,10 S8 & 7.718 7 5.484x10? 4.075x10%  0.704 81 1
B2086 | TR MK (YUK & kW 41,10 S0 1k 4.419x10"" 9.630%10? 1.329x10°  0.706 12 1
B2087 | KEAHUIRFLE A, 10 S0 & 1.678x10! 4.314x10° 1.126x102  0.704 44 1
B2088  MAEERIEKG £1,10 S0k 7.691x10' 6.090%10? 3.657x10"  0.707 92 1
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Information about ore deposit formation in different epochs:
Age of the west orebodies of the Bayan Obo deposit with a discussion

ZHANG Zong-qing, TANG Suo-han', WANG Jin-huai', YUANG Zhong-xin’, BAI Ge?

(1.Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China
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Abstract: There has been a long dispute about the age of the Bayan Obo iron—niobium—REE deposit. This pa-
per reports the Sm—Nd isochron age and Rb—Sr isochron age of iron—niobium—REE ore samples from the west
orebodies of the deposit. The Sm—Nd isochron age is 809180 (20) Ma, with [y=0.511182£34 (20) and
MSWD=1.10; the Rb—Sr isochron is approximately 391197 (20) Ma, with /,=0.70453172 (20) and MSWD=
47. The Sm—Nd isochron age of the west orebodies is different from the ages of the principal and east orebodies
of the deposit obtained with the same chronological method. The Bayan Obo deposit may have formed in the
Meso— and Neoproterozoic and undergone subsequent modification of geological processes in the Early Paleozoic
Caledonian. As is the case with the principal and east orebodies, the Sr isotope system of iron ore and dolomite of
the east orebodies was disturbed or reset in the Caledonian.

Key words:age; west orebodies;Bayan Obo deposit



