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Characters of Fe isotopes and rare earth elements of banded iron formations
from Anshan-Benxi area: implications for Fe source

LI Zhi-hong, ZHU Xiang-kun and TANG Suo-han
(Laboratory of Isotope Geology, MLR, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Fe isotope compositions, major and rare earth elements (REE) of Archaean banded iron formations from Anshan-Benxi
area, Liaoning Province have been studied. The average bulk compositions of banded iron formations (BIFs) are rich in total Fe and
Si0,, but the ALO; and TiO; contents are very low. These chemical features show that they are chemical sediments devoid of detrital
input. REE concentrations in BIFs are very low; the shale-normalized REE + Y patterns display distinct positive anomalies of Eu, Y,
and La, and depletion of light REE relative to heavy REE. This demonstrates that the BIFs are the products of chemical sedimenta-
tion from paleo-seawater with significant input of volcanic hydrothermal fluids. The Fe isotope compositions of the bulk samples are
not only enriched in heavy Fe isotopes relative to IRMM-014, but also strongly correlated with Eu/Eu” , providing direct evidence for
the first time that the Fe in the BIFs originate from hydrothermal fluids.
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Table 1 Major element compositions of BIF bulk samples from Anshan-Benxi area
NF06-7 NF06-8 NF06-13 NF06-20  GCO62-17 GCO61-15  DMO06-6 Dansh-13  DGSH-11  QDSH06-4

SiO, 49.94 55.38 55.17 50.46 48.03 43.99 39.68 47.53 38.41 84.94
CaO 1.36 0.35 2.51 0.85 1.95 1.43 1.93 1.20 2.32 0.11
Na,O 0.13 0.13 0.12 0.12 0.14 0.10 0.21 0.13 0.14 0.11
K,O 0.01 0.03 0.38 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
MgO 4.64 5.62 1.37 0.38 3.03 2.64 3.27 4.43 3.48 0.91
MnO 0.16 0.12 0.14 0.05 0.06 0.12 0.03 0.07 0.11 0.06
P,0s 0.06 0.05 <0.01 0.10 0.03 0.09 0.07 0.08 0.08 <0.01
AlLOs 0.63 0.69 1.12 0.61 0.62 0.46 0.62 0.69 0.68 0.53
TiO, 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 2.25 <0.01 <0.01 <0.01
TFe,O5 44.98 39.74 40.65 48.88 48.00 53.26 53.24 47.56 56.72 13.88
101.95 102.11 101.46 101.45 101.86 102.09 101.31 101.69 101.94 100.54
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Table 2 REE compositions of BIF bulk samples from Anshan-Benxi area
NF06-7 NF06-8 NF06-13 NF06-20  GCO62-17 GCO61-15  DMO06-6 Dansh-13  DGSH-11  QDSHO06-4
La 2.99 2.11 2.50 0.91 0.41 0.76 0.70 3.42 1.56 0.36
Ce 5.44 4.21 3.91 1.35 0.69 1.47 1.07 5.62 2.40 0.59
Pr 0.69 0.56 0.51 0.17 0.09 0.21 0.15 0.68 0.29 0.08
Nd 2.66 2.49 2.07 0.75 0.43 0.91 0.65 2.62 1.22 0.34
Sm 0.57 0.62 0.47 0.15 0.10 0.20 0.16 0.48 0.24 0.07
Eu 0.77 0.70 0.37 0.17 0.09 0.12 0.16 0.25 0.16 0.05
Gd 0.55 0.65 0.43 0.18 0.13 0.25 0.19 0.50 0.28 0.10
Th 0.10 0.13 0.08 0.04 0.03 0.05 0.04 0.09 0.05 0.02
Dy 0.73 0.88 0.51 0.27 0.21 0.36 0.29 0.62 0.40 0.13
Y 5.23 6.10 4.77 2.90 2.70 3.89 3.41 5.95 3.98 1.10
Ho 0.17 0.20 0.12 0.07 0.05 0.10 0.08 0.15 0.10 0.04
Er 0.51 0.62 0.36 0.23 0.17 0.32 0.25 0.46 0.33 0.11
Tm 0.08 0.09 0.06 0.04 0.03 0.05 0.04 0.07 0.05 0.02
Yb 0.51 0.62 0.40 0.23 0.17 0.30 0.24 0.42 0.33 0.12
Lu 0.09 0.10 0.07 0.04 0.03 0.05 0.04 0.07 0.06 0.02
Y Ho 31.68 30.36 41.12 41.39 50.00 40.50 44.23 40.73 39.36 31.50
SREE 21.07 20.10 16.63 7.50 5.33 9.02 7.46 21.39 11.44 3.16
Pr Yb 0.43 0.29 0.41 0.24 0.17 0.22 0.19 0.51 0.28 0.20
Eu Eu” 6.48 5.17 3.89 4.58 3.82 2.45 4.16 2.35 2.79 2.76
Y Y® 1.20 1.15 1.56 1.67 2.02 1.66 1.80 1.57 1.58 1.29
La La” 1.03 1.25 1.28 1.70 1.76 1.19 1.67 1.17 1.46 1.58
Ce Ce” 0.89 0.98 0.90 1.01 1.04 0.91 0.98 0.92 0.99 1.00
ke
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