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Fig. 1  Generalized geologic map of the Huoqiu iron

orefield, Anhui province

LSRR 2-F S :3- LR 4845 B R 5-FH A 1

Fs6-RUBHAE: 7- 2R 40 E B 8-FIRA T B O-REM B

B 10-R B T B 1146 I 45 12-8% 07 14 5 13-4t i 4

L 1A-NEEE L 15- W2 5 16- TAEX
Y h B GEACR L AR R L2 AR IR R R )2
Ko B EBALT B R F TS R B b1 IR
BT E TR B T T b S R 0 B R R AH — ik R £h
A S G, B Tl A M s S
WP IREL i ], R W] AOR A . kBT
SEAEBR T P 1 — B TR IR BARLZ AR 7 A R A
RS AE S J5 8 0 o) R gt i) 28 AR AR E (B 2) 0 BT IX
W H A AL YA R A . S 1) NI iR
T PR PR BEIR | 4 1 L ST R BT L A 70°~80°,
TRER P AARAE G2 Ry AT A28 I ) e IR A 1) b S
mas, A KB E WEDE IR F B
JZAE 1 2 280° i 1] NNE, i #1 29 85° ([ 2) , %
JEARBEAE AR, FLAE b B AR XS T R B[R] i A
T A A = R AZ BE L R R T )2 R N e
ATRE BB E . JC B W K IR SR 3 D) 2 A
WS H 38 B 52 W R B DN A R T A K
TR TSI . EEA A By A ik a S
HRLAL < RS AL B E FIRE 205 55 . ks X R
BA V)RR

JERTH B2 77 ST v/ A NI RSN | N || B LN VAN
RN g = S S S R = B AN IO | BN 1| 2
AR T IV VLV VS i A 2 g
2y TV S8 B IRV S e R A T
8~63 £k, 7 [l 1< 3610 m, # fH [a] 42 i & 1< 92~ 429
m, i KEJEJE 31,26 m, i (K 9. 48 m, V]
SRS A DXL RS 3670 mu I RHS 138~
667 m, fiz KBS 76. 84 m, 7 T4 R 29. 79 m,

T
N R ,8 J } /
ZK76 ZK7IKT 778 N o

IIIIIIII\**\YI\III\

0 0.1Km

////////

fJENENEEEE

Izksr  zKs1

=\ 4
T ¥R 2R R R
HHH #2l 212(21212/21 2/ o

P 2 22 08 B B FJ) il By Bk 0 R it B M TR (22
AU R 313 M 5T BA BT RE® )

Fig. 2 Generalized geologic map of the Zhouyoufang i-
ron deposit in the Huogqiu iron orefield, Anhui
province
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Fig. 3 Hand specimens and microscopic characteristics

of specularite(a, c)and magnetite(b,d) in the

Zhouyoufang iron deposit
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Table 1 Major elements (% )and REE compositions ( X 107°)
of iron ores in the Zhouyoufang iron deposit
GiTiRC TK-01 TK-02 TK-03 TK-04
FEMIERE /m 348,70 408. 50 409. 20 468. 70
] v I
ﬁﬁng 7R 2?% gﬁ% %lﬁif}ka
Si0, 61.06 39. 64 6.73 4.12
TiO, 0.15 0. 20 0.28 0.21
Al O, 2.84 3.97 6. 36 3.31
Fe, Of 29.82 44.76 83.97 87.07
MnO 0.05 0.19 0. 04 0. 04
MgO 1.47 5.15 2.86 1. 39
CaO 0. 90 1.72 0.75 0.78
Na, O — — 0.01 0.01
K,O 0.03 0.03 — 0.02
P, 05 0. 05 0.08 0. 06 0. 06
LOI 3.55 4.29 —0.90 2.97
Total 99.93 100. 04 100. 17 99. 98
La 1.55 1.32 0.50 1.02
Ce 2.75 2.51 0. 83 2.05
Pr 0.27 0.25 0.10 0.21
Nd 1. 00 0. 90 0.40 0. 80
Sm 0.17 0.16 0.11 0.15
Eu 0.11 0.11 0.08 0.09
Gd 0.16 0.16 0.14 0.16
Thb 0.03 0.03 0.02 0.02
Dy 0.13 0.14 0.13 0.13
Ho 0.03 0.03 0.03 0.03
Er 0.10 0.10 0.10 0.10
Tm 0.02 0.02 0.02 0.01
Yb 0.09 0. 10 0.09 0.09
Lu 0.02 0.02 0.02 0.01
Y 1. 40 1. 50 1.45 1. 36
SREE 6. 38 5. 81 2.55 4. 87
LREE 5. 84 5. 24 2.01 4.32
HREE 0.55 0.57 0.54 0.55
LREE/HREE 10.71 9.18 3.76 7.79
La/La” 1. 31 1. 15 1.51 1. 18
Ce/Ce” 0.98 1.01 0. 87 1.03
Pr/Pr” 0.94 0.96 0.97 0.94
Eu/Eu” 3.09 3.18 3.03 2.78
Y/Y * 2.00 1. 88 1. 85 1.76
Y/Ho 47.50 50. 00 48. 33 47.50
(La/Yb) paas  1.27 1.03 0.41 0. 86

TE R A2 3 M e ]t 5 R C B R0 Moy S PO
U8 EHETTR A ICP-AES 3% #4701 . RSD<2 %% . 3t
HILHE CF M £ 5030 FA ICP — MS 3% # 47 1, RSD <<
3065 "-"ARF A 5 by vl Al (LA SOk 121, R L.
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SiO, 5 Fe, Of FE2Z M 8T 1 90% LU k.
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7.78X10 0, N A RS A W+ B & (X REE+
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WA A (TK-03) F & 2o A (TK-04) iy # + 5 &
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1o SR E A W SCHR[13 ], Al Post Archean
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ARG LT R AT AR HEAL AL B (A da) . R LR A
B it Wi 1 J0 R R AE AR AL, B B AR G- 24 {86, 33
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W4 0,55 X 107°, LREE #f % & 4. HREE #f
%5, LREE/HREE } 3. 76 ~10. 71,35 7. 86,
SRR s La IF $% (La/La” =1.15~1.51), Eu
IE S (Eu/Eu =2.78~3. 1) F1 Y IFE i (Y/Y" =
1.76~2.00),Y/Ho Jy 47. 50~50. 00, -1 48. 33,
XM REEMIN.Eu S Y 2iERH N Y/Ho &
o PR R AIE 5 HoAth 3t X ) BIF B AR
3.2 BEEMIKKFERE
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o TR M LS R 03 2, K3 (DLY-01,DLY-
02, DLY-03, DLY-04) f§ SiO, ¥ ¥k 6. 10%,
AL O, ¥R 0.42% ,Fe, O F# 0. 65% , CaO Fl
MgO -2 49. 98 %, B 8 &+ H A &k ¥, (CaO
+MgO)/LOL -4 1. 21, H 8 & s J7 i
GARE AT RO 2) N KRB EEH 5. R
HaRREE ., REAMM - ICE L (XCREE+
Y) R (11.06~13.90) X 10 °,FH %k 12.39X10 °,
LREE E#2% 10. 09X 10 °, HREE -5 0. 78 X
10 °, LREE/HREE 4 11. 33 ~ 14. 97, ¥ K
12.97; (La/Yb)pans K 1. 38~2. 33,3k 1. 76,
7~ LREE H A M & % W 4 il B FF Ak (& 4b)s
Eu/Eu’ 2k 1. 16 ~ 1. 76, V- Jy 1. 48; Ce/Ce” Ky
1.03~1.07,F#4 1.05;Y/Ho Jy 31. 25~40. 00,
SEH M 36. 69,

BB A (YM-01,YM-02, YM-03, YM-
040)Si0, FH# K 65.56%: AL O, FH K 14.52%;
Fe,Of FE¥ R 9. 17% s MgO FE¥ R 1. 96% . & F
CaO CE¥IH 1.35%) 3K, 0 CEYIH 3. 15%) B i
T Na, OCE# 2 1. 13 %) s Hofth S b 4 & 4%,
AR AN LEITRSFE(ZCREE+TY) R
(114. 38 ~138. 69) X 10 °, -4 125. 62 X 10 °,

LREE -5 112. 90X 10~ ,HREE -4} 5. 70 X
10 °,LREE/HREE 3} 16. 93~22. 18; (La/Yb)paas
H2.20~3.26,FH¥ K 2. 84, Bsx LREE BA &%
(9 4 I B AR AE (] 40) s Eu/Eu” 1. 44~1. 70,4
1. 58; Ce/Ce” 34 0. 98, Ce ¥ A &,
Y/HoJy 25.94~28. 33, -3 K 26. 95,

4 W
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FH U Klein(2005) 7 5 Kato et al. (2006)1 1A K
Eu i 1E 5 8 12 5 K b By m iR PO 2 0 A
XK. B da hPURERE 4 Eu IE S W B 5. L0l
G5 8 AE B E T A A o A A 2 1 TR PR A
YR Ho'' B FE ML Bl TR ARZS S
eI 22 5 2 B0 K Ho MUTIE M Y ik 1
5 4% 1L . Y/ Ho B S i K oy A0 1 DL AL 3R 30—
W X A Y/Ho(E D KT FHFE Y/Ho F
P 2772 A F K Y/ Ho (44 ~74) Z a7,
Ui B SR 7 I B T K 5 iR BOR BTR A (B
HREE K STER IS O L 8 T#E LTI, RIS
Y/Ho 2y 31.25~40. 00,4~ FREVER B Y/Ho(26)
Aty oo i ARER 27K Y/ Ho (97T BRAE (44) Z ],
F2 B K R BE AN 2 B — 1 ki UR AR L AN )
K.ATRESBIRMBA X, 58 A AKEN
Eu S W 0™ 5 K IAE A 56, Bir LR G 11
JRG K LT BRI D g U P K A SR T B A DR 1 R
VIRV o o BOFE A U 2 1) AR B L At 4y J5i ok Y5 )
B 4 I K R T R L B A R AR
WFoE .

4.2 %% A REE RER

B g R Xt Ce () 22 SRS AR VE I B Ce
BEESHYE AR RATH LREE & &K K
(WA R B R Ce P H{H 55.03X10°°, &
T4 Ce FHMH 2. 04 X 10 %), ffi H LREE/
HREECE¥MH 20. 10) & F R # A LREE/HREE
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Table 2 Major element( % ),REE and trace element( X 107°) contents of marble and magnetite-bearing
quartz-mica schist in the Zhouyoufang iron deposit
JETES DLY-01 DLY-02 DLY-03 DLY-04 YM-01 YM-02 YM-03 YM-04
R 349. 00 408. 30 469. 20 468. 60 349. 20 348. 40 408. 30 468. 70
il 44 PR GO ER R
Si0, 4.63 5.952 4. 83 9.41 70.92 62. 80 64. 10 64. 41
TiO, 0.01 0.02 - 0.01 0.33 0.52 0.41 0. 44
Al Oy 0. 35 0.50 0. 24 0.61 12.16 15. 87 14. 48 15.58
Fe, OF 0.51 0. 82 0.31 0.97 8. 87 9.33 10. 32 8. 14
MnO 0.02 0. 04 0.01 0.02 0.13 0.13 0.15 0. 10
MgO 20. 96 20. 65 21. 14 24.73 1. 86 2.18 1.17 2.65
CaO 28. 85 28. 66 28.91 26.02 0. 36 1.47 2.18 1.38
Na, O — 0.01 0.01 0.04 0.10 1. 87 1.07 1.50
K,O 0.19 0. 26 0.13 0.16 3.29 3.32 2.83 3.17
P, O; 0.07 0.01 0.14 0.03 0.09 0.15 0.10 0.13
LOI 43.08 42.15 43.10 36. 80 1.79 2.19 2.73 2.13
Total 98. 66 98. 60 98. 80 98. 80 99. 89 99. 83 99.52 99.63
La 2. 66 2.05 3.15 2. 40 30.13 27.39 30. 15 28.28
Ce 5.15 4. 47 5.75 4.61 55. 89 50. 46 59. 48 54.31
Pr 0. 47 0. 45 0.50 0. 44 5.65 5.08 6.37 5.76
Nd 1.72 1.70 1.75 1. 60 18.53 16.91 22.20 19. 87
Sm 0. 30 0.32 0.28 0.28 2.70 2.58 3.49 3.10
Eu 0.08 0.07 0.10 0.09 0. 81 0.70 0.91 0. 88
Gd 0.23 0.22 0.23 0. 24 1.83 1. 80 2.54 2.03
Tb 0.04 0.04 0.04 0. 04 0.23 0.23 0. 34 0. 26
Dy 0. 20 0.21 0.21 0.21 1.21 1.25 1.81 1. 38
Ho 0. 04 0. 04 0. 04 0. 05 0.23 0.23 0.33 0. 25
Er 0.12 0.12 0.13 0. 14 0. 66 0. 64 0.92 0.67
Tm 0.01 0.02 0.02 0.02 0.10 0.09 0.14 0. 10
Yb 0. 10 0.11 0.10 0.13 0.76 0.68 1.01 0. 64
Lu 0.01 0.02 0.02 0.02 0.11 0. 10 0.15 0.09
Y 1.42 1.25 1. 60 1. 80 6. 45 6. 25 8. 87 6.55
SREE 11.13 9.81 12. 30 10. 24 118. 82 108.13 129. 82 117.59
LREE 10. 38 9.05 11.53 9.41 113.70 103. 11 122.59 112.18
HREE 0.75 0.77 0.77 0.83 5.13 5.02 7.24 5.42
LREE/HREE 13.76 11. 82 14. 97 11.33 22.18 20. 56 16.93 20.72
Ce/Ce” 1.05 1.07 1. 04 1.03 0.98 0.98 0.99 0.98
Eu/Eu” 1. 45 1.16 1.76 1.56 1.70 1.53 1. 44 1. 64
Y/Y * 1.27 1. 10 1.41 1.48 0.98 0.92 0.91 0. 88
Y/Ho 35.50 31.25 40. 00 40. 00 28.33 26. 86 26.68 25.94
(La/Yb) paas 1.93 1.38 2.33 1.42 2.93 2.97 2.20 3. 26
(La/Ce) paas 1.08 0.96 1. 14 1. 09 1.12 1.13 1. 06 1.08
\% 5. 20 4. 00 6. 00 11. 50 46. 84 45.03 90. 40 65.07
Rb 6.10 5.35 5.45 8.45 112. 38 91.38 104. 38 98. 88
Sr 59. 38 65.15 56. 65 43.85 46.43 42.13 268.03 236.53
Zr 2.48 3.45 1.75 3.00 78.03 55. 66 71.78 50. 44
Nb 0. 34 0. 45 0.25 0.55 3.97 3.78 4,21 4. 00
Cs 0.47 0.46 0.42 0. 64 3.38 2.35 4.03 4,45
Ba 14. 00 20. 00 10. 00 15. 00 472.00 429. 50 884. 00 1019. 50
Hf 0.08 0.10 0.05 0.10 2.06 1.45 1.96 1. 39
Ta - — — 0.03 0.32 0.31 0.32 0. 30
Pb 2.90 3.05 2.90 18. 85 11. 29 22.17 24.09 9.76
Th 0. 36 0.50 0. 25 0. 40 10. 54 10. 28 8.70 7.90
U 1.74 1. 10 2.40 1.05 4.08 3.16 3.18 4.41
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Fig. 4 PAAS-normalized REE patterns of iron ores
(a), marble (b) and magnetite-bearing quartz-

mica schist(c) in the Zhouyoufang iron deposit

Hix; LREE ()Wt . J& 35 9" 41 LREE A3 X &
£ JHREE AHX} 5 it f9FRAE 5 A BIF B804 1Y)
LREE % #ii \HREE & £ ¥ 1iE 19 [ 2% . 7] BB J2 Bk it
DUVENT 2ok B2 v |y T AU AL B B Y 22 = 3 3 LREE
25 S VR MR B A SRl AR IR 1Y AL S e BT DT
VEMTH I B R Z 0 B R AR R AR )
e LREE /34 i 2R . Qw7 SCur ik , bl U5 6%
YIFINARE A 22 5 45 A R 90 X & gk i o g 2k
RIGHARI A LR A B U A AT B A A
MUY Z 5 T REAE A 2% Bk 0T ok U8 1Y 2% 10 T i gk =

S5 D 58 X LREE X #4755 B9 REE
43T 8 =TGR 2 A X T Al BIF A 5 £ Bl U6 4 T
A B A A A E TS .
4.3 By HHERE

THEER A B S B A R T R LAy AL
/~»HREE 5 LREE HA5 W] & 4348 i 4 i 45 4 (&
4c), LREE & £ = W8 B vl 5 R VTR EE B
LT TR J P T B A A LT AS 32 R R 5 Y
S T 22 B0 LREE 5 3. 8 B F 56 301 K i i1 2% 1)
A2 B R P TR R e AL R I 2R B i LREE &
£ YRR N R T & s, 4R
JFR BEAR T A DN A A B, REE R & 2B B B iR &,
JT A& WE kAT 95 = B i REE B o3 80 5 R LA
WA DR R T A 1) REE $R1E , AR 95 & 9 ik
A BB R AR 10 R R R ) ) A
IV R K 2 (L 5) o H A4 3 2 358 40 531 1 & 6) ] 0
RO BE R B E B ORBE % 5 ORI B I X
HAFAE RSB 0 R B F A F RS IS K
fii 22 8] 4 5K Fi T 25 4

B2 R X S0 A RS KA
HREBEYL AWM IR K E YR ICER Zr. Ta,
Th F1 U & 8K G 2) . 3 B I 3229y o ok 5k 6 A
UL, Ce/Ce™ AT 7 A b S 07 0 B B A8 465, 2k
W Ce/Ce” (0. 87~1. 03) K T K I % Ce/Ce”
(1.03~1.07) . £ W LA == A1 KB R 07 PR AR (1)
A7 3 3 D ey B3 A R T 3 D F) T AH TR

Ce X8k 38 J5 2% 14 1 A0 AR I 7 68 Jak >
R AE T K Py Ce' TE E AL 58 T T e 7 1Y
Ce'" FHUKIE Ce 541, Ce 1y 11 5 3 H 45 /m /K A&
JE AR BT W 7 R 8RR VEA Ce
S IX L Ce f5 8 Bk 2%, 7 TR IR B8 O fIK S0
S A I 34 SRV L 3X 5 AR L € K 20 e AR
B RFSE — 3 A K R KR 4 Fe' 4R it
AR EAF R 2 BIF UUHE R A8 i 5L hl

o5 b R B g IR BB BT A TR SIS
Kb 2 18] A5 Fifi U 9 5 i A 04 9IS i 1 3A D
E7 51
4.4 EHRTHRE

JEM Y A R & S R R A TRk )=
B R)ZRE 1.5~2.5 m,or A ANE L. H AT
KBRS T2 AR R A R s R A
A A LS L

M 0 R FRAE R B A1 58 K ORI AR Y
TE & 80 4 (TK-03, TK-04) /4 # + o0 % & & il



58 1e * b it 2016 4
1000 (@)
03}
Kt 3K
100 |
S 02r .
S
2 @ < KEE S
S0 S A%
3 Soor1f
<
i IPNGBUE S
o 0.0 I I 1 I | ] L
ol 0 2 4 6 8 10 12 14
T 10 100 1000 10000 Fe,0,+MgO(%)
ZREE(X 10°)
- 4~
—_ - /\
7% sm) o 3r I VIR
% *ﬁiz“éli) g /
o K¥EHH
E’l\ i @)
= <//—\ eyl < |
> 3
-
1
KEiihsg —
FEANEX
0 | | | | |
0.0 02 04 06 08 1.0
1 . | ALO, / (ALO,+Fe,0,)" (%
10 100 1000 23 ( ) 2 3)( 0)
ZREE(X10°) 6 Fr Bk A 0 2 B P 2 A X T 03 ) 1) ] 1272

Bl 5 &Rk S o B i b O R R IR
Fig. 5 REE protolith reconstruction diagrams of mag-

netite-bearing quartz-mica schist

u SR T HM 5 7 (TK-01, TK-02), &
PAAS ik 5 (B 4a) & BoR H8 %8 1 LREE
FEHAB ST A E 4. Eu R A — 20, i
RO S Y e i R R ST kA K ”E”Eﬁiﬁf'ﬁﬁ
B M LE bR Fe, OF S B, S0, F 8%
U A, HoAth 70 R F AR — B0, BLIH AR RN s Bk 4
D3 T RIURR L[] 6 £k i ot o 1 FH ol . ] il B 2k
T H5RGT . REER CEERE TR Z S,
FEMR B, S F 2 R AR R B RO i AN
AR, S HOR A 3 0 A TG B A A B
G5 55 Ml S SRR A A TR B UE A AR L R
JE R — VTR BT T B 7= 4 22 D7 1 A [R) A4 M 5 15 1k
U7 S S I 2NN B R Bl =R AN 8 G RITY 2
A R R
5 & it

JEL I Y5 Bk 0 A0 R0 s b ER AL 2R AR R L X
W PR B ) SR V5 AT BB TR & 1 I IS 1 FA T ) A
o R VK T BT R 5 RS R i 22 1) A TR
i ARSI ki A DRV BR BT L BATRORT JE i B E k

Fig. 6  Tectonic setting discrimination diagrams of

magnetite-bearing quartz-mica schist

1.2
Lafi 5%
CelEF %
11l CeL7#
*
Q L
©10 °
8 °
LalE 7%
09}
. Cefi
CeL A%
0.8 . 1 .
0.8 0.9 1.0 1.1 1.2
Pr/Pr*

7 MBI A Ce/Ce’ -Pr/Pr i 51 >
Fig. 7 Ce/Ce” vs. Pr/Pr" discrimination diagram of

iron ores from the Zhouyoufang iron deposit

PR SRR 9 B ] — B

T 7 3 R 40 1 2T B 5 UL

i SR B B 14204 % D 0 5 B B IR 4
UL R 6 B

IR

O ZHA MR = A R 313 Mo BN, 2 B04s B B R ih



ERVE I R WA 55 « 22 B0 0 IS ) 9 5 4 R 3R A 2 R AE S A 59
ik B TR (R REOR . 20009. [15] Planavsky N, Bekker A, Rouxel O J, et al. Rare earth

2% ik

[1]

(2]

(3]

[4]

(5]

[6]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

Klein C. Some precambrian banded iron — formations
(BIFs)from around the world: their age, geologic set-
ting , mineralogy, metamorphism, geochemistry,and or-
igins [ J]. American Mineralogist, 2005, 90 (10):
1473-1499.

Gross G A. A classification of iron formation based on
depositional environments[ J]. Canadian Mineralogist,
1980, 18(2). 215-222.

WARR R AT Rt 55 i V5 28 IR AF 0 2 2 7 5 4%
BRI ], UL K724 4z, 1982, (e TI)) - 84-98.
HICE. B ERE (9 4 W 4 A e H A B /R T LT DL v [
JRRk 2 B M 7 B S B BT DL 1982, 3(3) 1 1-29.
TR WG 0 AR B A ARRAE LD ] o [t 5
252 50 5= 0196 B T4, 1982..3(3) 13046,
. A BIF 60 ). o I A R B
LT E S BT BT DL 1987,8(1) £ 1-20.

WAN Yusheng, DONG Chunyan, WANG Wei, et al.
Archean basement and a paleoproterozoic collision oro-
gen in the huoqiu area at the southeastern margin of
North China craton: evidence from sensitive high reso-
lution ion Micro-Probe U-Pb zircon geochronology[ J].
Acta Geologica Sinica(English Edition), 2010, 84(1) .
91-104.

Wi B, E e AL TOR L 55 I At mO b e Y 4 7B BR Y
A8 AR TR SO AR R B BIF k0w MLl L) . &
f2F4R .2012,28(11) :3476-3496.

WAL KES B E BT R EEE Y
HhBRAL 2 R AR Ko AR EBR IR 4R R [T . 5 A 2E
2013,29(7):2593-2605.

X% A e 53 . 22 BOE BT BIF 807 3R AL~ e i S HE
W ESCULBES F G 0 R A B LT A A
2013,29(7) :2551-2566.

TR T h  ARARAS 55 e 08E S H 0T B8 Bk L By
AE K He W L], 9% 0 98 £ 5 PR . 2013, 34(2)  122-
126.

Mclennan S M. Rare earth elements in sedimentary
rocks;influence of provenance and sedimentary proces-
ses [ J]. Reviews in Mineralogy and Geochemistry,
1989, 21(1): 169-200.

Bolhar R, Kamber B S, Moorbath S, et al. Character-
isation of early Archaean chemical sediments by trace
element signatures [ J]. Earth and Planetary Science
Letters, 2004, 222(1) . 43-60.

Spier C A, Oliveira S, Siala N, et al. Geochemistry
and Genesis of the banded Iron formations of the Caue
Formation, Quadrilatero Ferriero, Minas Gerais, Brazil
[J]. Precambrian Research, 2007, 152 (3/4). 170-
206.

[16]

[17]

[18]

(19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

element and Yttrium compositions of archean and pal-
eoproterozoic Fe formations revisited: new perspec-
tives on the significance and mechanisms of deposition
[J]. Geochimica Et Cosmochimica Acta, 2010, 74
(22) . 6387-6405.

Danielson A, Moéller P, Dulski P. The Europium a-
nomalies in banded Iron formations and the thermal
history of the oceanic crust[J]. Chemical Geology,
1992, 97(1/2) . 89-100.

Bau M, Dulski P. Comparing Yttrium and rare earths
in hydrothermal fluids from the Mid-Atlantic Ridge:
implications for Y and REE behaviour during near-vent
mixing and for the Y/Ho ratio of Proterozoic seawater
[J]. Chemical Geology, 1999, 155(1/2): 77-90.
Douville E, Bienvenu P, Charlou J L, et al. Yttrium
and rare earth elements in fluids from various deep-sea
hydrothermal systems[]]. Geochimica Et Cosmochim-
ica Acta, 1999, 63(5): 627-643.

Kato Y, Yamaguchi K E, Ohmoto H. Rare earth ele-
ments in Precambrian banded iron formations: Secular
changes of Ce and Eu anomalies and evolution of at-
mospheric oxygen[ C] // In GAS Memoir 198: evolu-
tion of earth’s atmorsphere, hydrosphere, and bio-
spher-constrains from ore deposits. Edited by kesler S
E. ohmoto H. The Geological Society of American,
Boulder, colo, 2006:269-289.

Nozaki Y, ZHANG Jing, Amakawa H. The fractiona-
tion between Y and Ho in the Marine environment[ J].
Earth and Planetary Science Letters, 1997, 148(1/2) .
329-340.

Lawrence M G, Greig A, Collerson K D, et al. Direct
quantification of rare earth element concentrations in
natural waters by ICP-MS[J]. Applied Geochemistry,
2006, 21(5): 839-848.

Byrne R H, Lee J] H. Comparative Yttrium and rare
earth element chemistries in seawater [ J |. Marine
Chemistry, 1993, 44(2/4) . 121-130.

Widdel F, Schnell S, Heising S, et al. Ferrous Iron
oxidation by anoxygenic phototrophic bacteria[ J]. Na-
ture, 1993, 362(6423) . 834-836.

Kappler A, Pasquero C, Konhauser K O, et al. Depo-
sition of banded Iron formations by anoxygenic pho-
totrophic Fe ( II)-oxidizing bacteria [ ] J.
2005, 33(11): 865-868.

Bhatia, R M. Plate tectonics and geochemical compo-

Geology,

sition of sandstones [ J]. The Journal of Geology,
1983,(2): 611-627.

Murray. W R. Chemical criteria to identify the deposi-
tional environment of chert: general principles and ap-

plications [ J]. Sedimentary Geology, 1994, 90 (3):



60 ¢ R b it 2016 4F

213-232. ments between suspended particles and seawater[ ] ].
[27] Allegre C J, Minster J F. Quantitative models of trace Geochimica Et Cosmochimica Acta, 1994, 58 (6):

element behavior in magmatic processes[ J|. Earth and 1567-1579.

Planetary Science Letters, 1978, 38(1); 1-25. [33] Bau M, Dulski P, Moller P. Yttrium and Holmium in
[28] MR, MmIT KR I M. b5t Bl South pacific seawater: vertical distribution and possi-

£1,1997.65-66. ble fractionation mechanisms[]J]. Oceanographic Lit-
[29] Bau M, Dulski P. Distribution of Yttrium and rare- erature Review, 1995, 11(1); 1-15.

earth elements in the Penge and Kuruman iron-forma- [34] Nozaki Y, Alibo D S, Amakawa H, et al. Dissolved

tions, Transvaal Supergroup, South Africa[J]. Pre- rare earth elements and hydrography in the Sulu Sea

cambrian Research, 1996, 79(1).: 37-55. [J]. Geochimica Et Cosmochimica Acta, 1999, 63
[30] Armstrong H A, Owen A W, Floyd J D. Rare earth (15): 2171-2181.

geochemistry of Arenig cherts from the Ballantrae [35] Alibo D S, Nozaki Y. Rare earth elements in seawa-

Ophiolite and Leadhills Imbricate Zone, southern Scot- ter: Particle association, shale-normalization, and Ce

land: implications for origin and significance to the oxidation[ J |. Geochimica Et Cosmochimica Acta,

Caledonian Orogeny[ J]. Journal of the Geological So- 1999, 63(3/4): 363-372.

ciety, 1999, 156(3): 549-560. [36] Bekker A, Slack J F, Planavsky N, et al. Iron forma-
[31] FEHNl, F2EI0, BIRE. fi oo B ERfb 24 [M]. 4t tion: the sedimentary product of a complex interplay

o Bk R A, 1989 £ 284-285. among mantle, tectonic. oceanic, and biospheric
[32] Sholkovitz E R, Landing W M, Lewis B L. Ocean processes[ J]. Economic Geology, 2010, 105(3): 467-

particle chemistry: The fractionation of rare earth ele- 508.

Geochemical characteristics and genesis of the Zhouyoufang iron deposit
in Huoqiu County, western Anhui Province

PAN Xian-min', YANG Qiang*, LUO Tong®
(1 No. 916 Geological Party, Jiangzi Bureau of Geology and Mineral Exploration, Jiujiang 332100, China)
(2 No. 311 Geological Party , Anhui Bureau of Geology and Mineral Exploration, Anging 246000, China)
(3 Haizi Coal Mine Huaibei Mining Group Co. , Ltd. Huaibei 235000, China)

Abstract: The Zhouyoufang iron deposit in the central part of the Huqiu iron orefield of western Anhui
Province is tectonically located in the southern margin of North China platform, with ore-bearing strata de-
veloped in the upper part of the Neo-Archaean metamorphic series. Its iron-bearing minerals include spec-
ularite and magnetite. The study discussed the ore-forming material sources, metallogenic paleogeographic
environment and genesis of the deposit through studying of the geochemical characteristics for ores and
county rocks. The results show that the main ore-forming material sources of the Zhouyoufang iron depos-
it derived mainly from the high temperature seawater mixed with submarine volcanic hydrothermal and the
deposit formed in a reducing marine environment of back-arc and foreland between oceanic island arc and
continent. It can be preliminarily concluded that the deposit was a primary sedimentogenic metamorphic i-
ron-rich deposit.

Key words:iron deposit; iron-rich ore; geochemical characteristics; Zhouyoufang; Huoqiu County
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