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1 ARl HeB R AR BIF B8k R0 4R X 73 A 7n 22 /& (38 Shen Qihan, 1998 &%)
Fig. 1 Distribution of ore concentration areas of Neoarchean BIF type iron deposits in North China block
(modified from Shen Qihan, 1998)
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@O—Southern Jilin Province (Banshigou and other iron deposits); @-—Anshan-Benxi area in Liaoning Province (East and West Anshan,
Qidashan, Miaoergou, Gongchangling and other iron deposits); @) —western Liaoning Province (Baoguolao and other iron deposits); @—
Qian’an-Luanxian areas in Hebei Province (Shuichang, Mengjiagou, Gongdianzi, Sijiaying, Dajiazhuang, Macheng and other iron deposits) ;
®—Zunhua-Qian’an areas in Hebei Province (Longwan, Shirengou and other iron deposits); ©—Qinglong area in Hebei Province
(Zhalanzhangzi. Qianbaizao and other iron deposits) ; (D—Miyun area in Beijing (Shachang, Dacao and other iron deposits) ; ®—Wutaishan
area (Shanyangping, Baizhiyan, Heishanzhuang, Bata and other iron deposits) ; @ —Fuping area in Hebei Province (Dongchengpu and other
iron deposits) ; (0——central and south-central Inner Mongolia (Sanheming, Shujigou, Dongwufenzi, Haolaigou, Heinaobao and other iron
deposits) ; ()—Dengfeng-Xuchang areas in Henan Province ( Xuchang, Quandian-Lingjing and other iron deposits); (9—Luxi area
(Hanwang, Dongping, Cangyi and other iron deposits) ; (19— Alashan area in Inner Mongolia (Diebusige and other iron deposits) ; 1—Upper
Paleoproterozoic strata distribution area; 2— Lower Paleoproterozoic strata distribution area; 3—Proterozoic schist distribution area; 4—BIF
type iron ore deposit concentration area (letter represents the number of ore concentration area) ; 5— Archean distribution area; 6—measured

fault; 7—inferred fault
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Table 1 Geological characteristics of main BIF type iron deposits in North China block
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Table 2 Formation ages of main BIF type iron deposits in North China block
Hh X BT R (X)) 4 Fk T AEXF 52 M4ET7 TE WUAT i (Ma) | 2% BT A (Ma) PERL R IR
22 SERMINRAIR | #iA LA-ICP-MS | 2552+18 2482+11 Zhu et al. ,2015
kil B AANE K2 #f SIMS 2533411 Dai Yanpei et al. ,2012
Jl?ﬁﬁ:[ll . Wang Shoulun and
—AB R AP <) URL B A1 BRI | 25334£53 Zhang Ruihua, 1995
5K 4 NS ki e i SHRIMP 2528+10 Wan Yusheng et al. ,2012
P T A5 R Kl 4 SHRIMP 252247 Wan Yusheng et al. ,2012
- i LS NG = 5 A SHRIMP 2520 Wan Yusheng et al. ,2012
Ji e FHM-B & AR R KL | 454 SHRIMP 2726410 Wang Huichu et al. , 2015
A - B AR e B4 SHRIMP 253448 Nutman et al. ,2011
AN fAINEHS B R 41 SIMS 2541+21 2512+13 Zhang Lianchang et al. ,2012a
e K A TR A RR A2 )2 o SIMS 254747 251344 Zhang Xiaojing et al. ,2011
R AR R B 77 SIMS 2537413 Cui Minli et al. ,2014
H&1 B AN A 47 SIMS 2512+21 Xiang Peng et al. , 2012
FER: B 7 AR SRR E Kl it SHRIMP 2516438 Sun Huiyi et al. » 2010
b % = W BRI AERE | 854 LA-ICP-MS 2619425 2544416 Fang Tongming et al. , 2017
52 o /E\EEH f#{%fﬂlﬂ%%}: %ﬂ SIMS 2562+ 14 LiAu Li‘ et al. , 2012
A RHC A I A IR B SIMS 2569+78 Liu Li et al. .2014
M HE FRE N2 o SIMS 2543+4 Wang Changle et al. ,2014
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(Nozaki et al. , 1999), W5 KM 4Lk BIF
i HAT B Ce 17 57 B0 57 o A0 A 3 X
BIF BIEH RS Kk — 8 X 6Ce Ny 0. 81. 1 J5 ff £k
A1 AR BR AT I 5 43 0 S 0,81 F1 0. 90, RAKLL
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Fig. 2 Age frequency distribution of Neoarchean BIF type iron deposits in North China block
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Fig. 3 Ce/Ce” versus Pr/Pr” discrimination diagram
(after Bau and Dulski, 1996)

I—Lafil Ce LR H; Ha—La IER % H JG Ce R % ;1Ib—La i 55

Zhihong et al. , 2012; Liu Li et al. , 2012; Xu Yingxia et al. ,
2014)

I—Neither Cesy nor Lasy anomaly; Ila—positive Lasy anomaly but
no Cesy anomaly; IIb—negative lLasy anomaly but no Cesy
anomaly; IIla—positive Cesy anomaly; IIIb—negative Cesy
anomaly (data from Li Zhihong et al. , 2012; Liu Li et al. , 2012;
Xu Yingxia et al. , 2014)
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R3 BU—FEMREHRKEZIER Fe B EHM (& Li Zhihong et al. , 2012)

Table 3 Fe isotopic composition of banded iron formation in Anshan-Benxi area (after Li Zhihong et al. , 2012)
N . . . 3 Fe(%0) 37 Fe( %)
iy R R BT | RS | B RAYH | mET | R | PARE
NF06-7 [EERAs WA e 0.95 0. 86 1. 45 1. 28
NF06-8 ¥ WG AT 1.27 1.13 1. 85 1.66
NF06-20 GBS Wl A 47 0.56 0.52 0.91 0.76
NF-21' 2% Wl A e 5 0.83 1. 14
Gc062-17 5K ZH X (R = 0.74 0.75 1. 05 1.15
Gc062-22 2RISR X WG A7 B 0. 32 0.53
Gc062-25 5RIE =X e X o 0. 69 1.07
Gc061-15 SR — X [ e 0. 47 0.36 0. 67 0. 54
Dm06-6 SR 1N WA YE 0.61 0. 54 0. 86 0.79
Dash-13-2 Rl A 47 0. 67 0. 70 1.0l 0. 97
Dansh-13’ Al e o 0.56 0. 84
Qdsh06-4 F K1l Wk AP s 0.4 0.33 0.57 0.52
Qdsh-24' F Kl e 0.2 0.29
Dgsh06-13 RAR L Tk A DL 0.7 1. 04
NF06-27 o TR Y 0.75 0.83 1.24 1.23
NF06-34 [ERay Pk A e 0.76 0.8 1. 25 1.17
Xash06-2 G 85 1L TRk 7 0.58 0. 65 0. 86 0.92

7R 8 R A S S PR A i e 3 YRR AR 2 R Y
AR EEHREARKEMEE . AT X
RO HE R 6 Fe H A AHL B 25 4k 35 H L A
F 0. 08%0~1. 2705 Z [f] - HI{E A 0. 55%0, MK 3
AL RERT 5 2 A 1Y Fe [ 7 3= 20 BUAE 152 22 3
P — 35, K 5 WG R I W R e s TR k)
RAAF

IRV TR R SRR i a1 Fe AR
2 R s o A 2R R AR AR AN . AT
X AR 07 Fe B0 48 by BBl 2l 0. 58%0~0. 76%0,
SEHIE A 0. 70%05 4 %5 6°° Fe B 1728 16 75 H K
0. 65%0~0. 83%0, - K 0. 70%0, B I, ¥ A< Hy
IX. BIF (% A1 9 5 R B e ) B AR5 AL
Fe [Alfii RAL, B Fe R R ¥ 0 IEE, & LKW H
[ 3R S 71 4R s,
2.3 BIF B8 H KA IEREF E AL R 918 5

Al I3 2 4 [ 52 2R 9 43 18 2800 (MITF-S) 5 1l Bk B
R AR K Bl R A= e g e Ak %8 DR O LT 2R T
AE 55 4= W 1t PR AU BE 9 35 n 56 . Farquhar
et al. (2000) 7 Hbu R 5.1 1 T BUE T A8 A R Ik
KRBTy AR BT WAL R A . BFSE A R B
TN AR T 2450 Ma B AE S B A W] A AR BT A
Ao 22 A0 MBI (AP S= — 1. 29%, ~2. 04%0) 5 4E %
f£ 2450~2090 Ma AL AP S ZR4LE B R 0. 02%,
~0. 3470+ A 5T 2 1 [R5 2= 19 3 488 2800 A8 K ) 5 4
#/NF 2090 Ma FE AP S A8 463 Bl 2 — 0. 11%,
~0.02%,, J& T 5 BRI AL R . Kk, BT

3 A MIF-S J& A5 0 KA & & 4819 dx m] HEIE
i Z — (Canfield et al., 2013;
2014) ,

Li Yanhe et al. (2010) 3% B Kl AR % 1l . 7
Bl BIY S RKIE KT AN R RS IR
FI s L A5 08 F B I 55 18 AN X Y BIF AUk g
PR A3 590 %oF 4 JHeE ST 2R RN R R T A% R A B Y
B R Y AT TR R AT, XX R T
Bl JR e B, L B AR A T 2. 56 ~2.52 Ga(3R
2) . ARICHAE 6% Svcpr Al 6% Sverr KR ITE T Lid
18 AN IX 98 MRES I A S B[] 7 R A4 . 45 IR %
BB AL 9 1 AP S 8 28 A6 BEIAR K (— 1. 5480 ~
+ 1. 206%0) , HAT B S 1 A J5T dk A [ A2 3% 4 18 A
(B 4. B 4 thal UF R B AY S
T A F —0. 5% ~0%0, 4 58 2 81 K 1Lmg <,
Gt 7= A2 1 SO, 55 28 K BH 58 P2k B AT DL ™ A2 45K
{18 1 J5T R [ 57 38 0 188 AT 3 o' Ak 2 BB 1 &
A R 7 I AR AR R T B — R R B
Farquhar et al. (2001) 3 15 3155 1A 4 BE 4% 7= A= 1X Fip
)47 28 53 1 R A0 AR B FR B A A2 B AR
i) T4y 22—, Pavlov(2002) #: %Ay B A 78 24 if
KA PARFHARKAE KT 10 F Tk
JoT b [R5 2R 0 4 TR R A Be AR IR AR AR AE . 4R
JeBliPeAE 2. 56 ~2.52 Ga HiJa » KA M S8k A
BER RS 5 T A0 A ) 3 i B A A0 hy S AL A B
A J5 St i [ A7 2 1) 2 A8 500 T 2 o I 7R K Bl A Ak XL
A% SIS

Lyons et al.,
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Fig. 4 The 6*' Sycpr versus A*S (a), sulfur isotope
distribution (b) and sulfur isotope frequency distribution
diagrams (c¢) of Algoma type BIF in North China block
(date from Li Yanhe et al. , 2010)

2.4 FAHRIEHE BIF B &7 KT B ITE

S b 3K pl T 5 R B A e B B AN AR
FE M LU RN IS IS RS SR B R T — A B i
R R IR R & & NH, JH, JH. O fit CH, %,
FEK B & & S Fe. Au F1 Si S84 5, T8 158 R 1
A T ) A

BOETMMICER A ARIE Fe' fl Fe' i g

TAArE. R RS E F' REMFIE.F' A
FERRERE (pH=2~3) AR A e E 771 . 31X
T BLAE MR A — A B AFTE . 24 pH>3 B Fe'
o K A K SR UL VE . R Fe'™ 1T 7% 58 1/
Fe'" Al Fe(OH), Gk gi % AL X HiE 5
Re s, W IFEHREE kUL Fe' RS FALE B
i Fe(OH), \FeCO, fil FeCl, 24k 44 . © {117 pH
7S AR K L PR A A T I R T A 5 R M
PSR A RAEDE. Wb, A EEA R T80
UUVE I R IR EE A A TR

BRAE VORI AT LUJE R R0 L 22 Bk o ik
EATRT ). X B T A TR Ao S Ak
fF. 4 pH M Eh (5% (K 5) . B2 BEE iy
VS A 50 4 52 B 1Y) 52 ) R ) T i B S R S
UOVE M IR A P K & pH Al Eh, FEERH M. pH
B 2 BR T R BE T L K 0 3 I 4 T 388 3 L 41 i ik 2
TR R R . pH TEE ZE BRI SRR
Bk AL AR G R L R A R S = N L
JE T K. Eh BEAK. 7838 B AR T o A 0l 2k 52 — A 4k
PR . Eh Fhm 7R A ST AR 0 BR 5 = A0 Bk
BLUTVE . 17 5 b U o AT A 1A i Ak R AR UTE 38 i
S5 1A AR ol 0 0 ik 30 v s TR R A DT ARE o K i
B P4 A S5 A R LU

MW CO, Ml S (A B A7 46, pH Al Eh 28 4k
B & Tl ) A AR e 1E L AN &l 5b TR

(1) 2R BR A 188 ) el gt 91 T K o) R P
FaE T B . pH << 2 N2,

(2) Z2W™ F2 BEAE 0 J 3R B8 MR M (pH > 6)
3 0 1 B B T AR E AR L R B Y R pHL A A A )
5P,

(3 B FEAL R E IR H A LIFE Eh=
0.1~0.2 Vg 8 R 8. &k 1) pH
70 PR B o DA 2 1) 205 5 19 B 22 ) 38 AT AR AE

(DO BRI E FAR 78 . HAE pH>9 B8 J5i 3
B iR e AT

MR S R n] RAE TR IR 8 1 SR Ak
JEPE A 2 B AR AL O A 1 B B AR R
.

e Rl HeAE > 2. 6 Ga B, g1 TR Z0 0 ol FvE
JEC WS A T R P8 A 4 3 AR 2 A 5 TR 1 D
IR JEAEE ., AP RENEE - NE T DA
AR B A2 & W8 S DT IS RS 1l
W E T FEAS T B T pH i Eh S, i
B TR RR SR B KB B AR S R B R TR Y
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Fig. 5 pH and Eh conditions (a, after Department of Geology, Nanjing University, 1984) and stable range

(b, after Garrels et al. , 1958) of iron minerals during deposition

BIF iR (& 6)

mE 6 Frw, Ei o UTRR e g MAab 2 £ T
Eh=-0.05~0.4 V,pH=7.2~8. 5 [ %k 55 %
PEREE . 4880 MLV 1 2 32 5 1A [ 2 B 1Y) 22 Jo A
G T8 W AR 8k 0 L g 2w 1) BIF &AL 9 Dl BUA .
I X AE AL BG S i A IR X B P, i BT
A EEALW AR BIF BUER A R A A, 28 I 7R B Kl AR
(2.56~2.52 Ga) (Al , & HH B 1S S 14

ZE L ik AR P A2 db il P BIF BYEK 4™ IK (1) M 5T
FRAE b BR A 2% 0[] 07 2% D 4 46 B9 Rk T DAt AL
Rili B R B AR A R AR AE 2. 56 ~2.52 Ga, B
Fo— BN 1 KA AL F M (GOE; ~2. 4 Ga) #2531k
1L 24,

3 A T F xR b B R AR Y
LAl

fe LRt 2. 56~2. 52 Ga M R FAF X A 15 ]
AR5 e T LA S R AE LA = AN D7 T - B 56 T R i 4
ey A BIF 28k 67 R . Bk /D % B2 £ A1 BIF 118k 5
IR s HoUAXAEIL AL 3 AT VMS B L35 1 AU B 2
B IR 265 = 245 W R A& Bl ool AU 40 22
TEIL BBl R IR

(DB K 3t S A W 4 BIF B4k 07 IR L ik /b i
R &R AH BIF 2 Bk PR« 7 38 Al A0 e 39 s ol 7
2.56~2.52 Ga Wy MF b ARJLREH By A 3 1
TSR R/NAS S 1 S AL AR BIF 2 8k 67 PR A -

REMYE TR DA, Bt A B9 0 4t = 2
335. 36 42 t, (5 A [ YA ST YA i 46 06 2 b [ B
BB RSB B A0 TF R X 4, Hop SR KL
PR AN RITINRPANGIP S 1V GRS 5 F D NS 7S
B R (Li Houmin et al. ,2015), ZKA4kD 4 F 31
BBV R D RORER AR E R
SR o 8 0 30 [ 0 52 22 DR Mg Bl 7% 8¢, T B 5k 4 [X A2
50 55 78 (Maclod) " 21 73 A 4 J5 R H 22 BB 1A% J5E 3
ik 9144 m, A A R R R BE K A HE T AL
HABL . AR ER LM BIF BB 5 A = TR R
WEE AR R F L0 IR KR, B EE
A i B 0 o B K T L 4t L 2 25 A B Ry A 8
i BIF Bk e AR & T Bl 2R X 8 {5y T8 3%
AR 1T R A AR TR B ARG L D i
R B E ALY R BRI 5 J5 o R SR ER B B LA
B RS E LN

(2) 3 KA AR e 0] VMS 50 4 4 HR 6% Ak 40 6
IRANEE R E AAE L AU [ 2135 1 55 1 XA 0 A« 7
ARG AL 07 oKl A 0 2 VMIS B B R Joik
ALY R A . R AR, e A
[ A A A 3 AT AR L G T I 005 1L 55 X, DAZEE L
KAV B0 PR RT3 8 B 3 A5 /N LT R (T 1D
2H % 7 % X (Chen Lu and Liu Liandeng, 1982;
Shen Baofeng et al. , 1994), £Li& L4 £ L0
PR 2 DX E I ¢ 30 i K B A B 0 DR SR 3T R W B A
103.6 77 A 73.7 07 O RBERAR TR . K



AR F S AU Ri e 2. 56 ~2. 52 Ga 3§ S 24 X I8 il Az i 38 1 19 52 1) 345

]

Ot (pHEEWE & 3£ 0x

pH:7.2~8.5
Eh: +0.05~+0.4

B EFEH 5 :02,C0,Cl,SO0T, COs , HCOF ,NO3

COx7
pH:6~7.5
Eh: +0.05~-0.2

I A2 24 4y HCO:s,
CI', SO¥, POJ, NO> O
Q\'\»
&

H.S7H7
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EEH 5 HaS

B 6 B fl K H 4 B Ak 2 2% 4F (8 Borchert, 1960 &30

Fig. 6 Iron ore profile and its physicochemical conditions (modified from Borchert, 1960)

FRAE T R A BN R B R AT A o 4 R
W E A Mg s d . SRS AN FEHBH AN
HBGABE N AHFE AR R ()
KA RN AR R G )2 )27 . KA PR 5
T PR A% 32 2 A0 1 1 0 R B A7 7E 2035 1L &
M2 )20 R BB RE N ENE A
HEHRZERENR 3~5 m, “HF "I JE N 10 ~25
m, WRTIN Y 0 = e AR A i 4
N E . XA E 2 0 A 1 R ks 2 o0 A1
JRR T XN R XA R R AR R ERK
WARR R B2 BUZR, 5 EE RGO S B S
BEPR—2 (HRER B RIE SR N E AR 7
RLJZ R 2 B IR AT R BRI 55 7 00 % R AR A1 B
MBI, ANSET WAS LG 8EY
GH4 B Mtk ¥ 65% ~80%) | #f # kW (20% ~
30%0) JINEBEDT (526 ~10%0) JEHI BT (<C10 %) ik
BRI ARG . A0 EEE 45
N CuZn, S, Ao Bl 1. 7% ~1. 8% .2. 3%
~2.500F1 2000 ~ 2500 AR AE A S AT Aul Ag.
Cd.Se. In, Co, £L3& Il 7 41 M N 728 R0 1Y 85 A
SHRIMP U-Pb &k 2479+5 Ma(Wan Yusheng

et al. , 2005) , R = A hr A FLEURLES 41 U-Pb 2%
250518 Ma(Li Junjian et al. , 1995), & 415 1)
W IRTE 1T 87 K A

TE T KR RS ) 2 43 A 7 K G e 4
VMS BV 4 B YR B AL Y0 IR A0 56 32 50 i 22
KA NK ZAF /T HMETH IR, DnER
F ) ZEE R T Z I 200 24, B e KA B4
JE Y E BT RN R . WK 3 E AN K G K
BT BT FL AR FL SR A N L 5 A A A R i 2 R
PR GE RO A A G KGR KA i A5,
A TP AR OIS Bl oG B ER 4 HL X A

TEAR O b 43 A 25 T 5 44 00 DR Y 7
e B yg (Kidd Creeko) 8 8 87 FR » 8 il 37 2. 4% . i 5
3337 G BESR AL 9. 75% , B L 0. 420, Y BE fiF
952 J t R E 120 g/t, WRAT A4 B
T BUT KL S il B2 BRI B A B
BB R VA TN A T AR A 55 . AL
Jo Kt B4 T R BE o kLl e HE e HE R R
A57. 2 m B R AL TR B KL A HE B A ™
FRBOT KRS )2 IR . S0 ki
J 25 TR i 2 M TN 285 ) AN 18—, L o R T o A R
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B %, R & A BRI B A IR B k- IN
BERTREE T AT DL AR TR S . A B T R
7 a1 S N e 21 73 S I T NI £ O s
W RH A1 X5 5 Bk 25 % ~30% JNEERT 1550 8
AR 5% IR 0. 5% EE R <100, BRI A7
BBy 134 g, 7R R T 5 K9 mk il g 34k
(14 1 AR P HCR R AL 0 K (Dai Zixi et al. » 2005)

DN AT, TEis R L0 LA BT R A 2
gk 85T L7 (Kidd Creek) Hi 8 9 R 1 0 45 AE
R AR . & TR IR BT 7 Kl A e 9L 7 T
TR DE 0T L e 2R P L AL T TR IS 55 R 1 1 3 JE B
Be g ol ms < CRGBO AR T B B Ak 90 0 K .
W TE T R AT i B BT LU R Eb Sl A T iR
JEIEE AR T BOK T A VMS B4 B 6 Ak
WIR . BRI, At i B b B 1E Ak 388 40 R L AR R
A b X AN £1 35 1 b X)) £7 76 38 J PR 5% R A ) T
KIEBUE B VMS RUR SR AL 97 K .

)AL BT e 2 4 i A % 90 Fg Al 22 7 80 4 -l AR
IR YRR B AR T 24 PR -l AR A BT R (R AR 2%
PRS-k a R R A E R E SR &0 R KA
Z— WRMAEET B FEI RN R, ZEKET N
1886 4F 2 & 1993 4F & JF R 45610 t, if £ A fiff &
3.2 7t HPESE kR 2.3 T t, BAaE N TEES
J& TT R X G115 AT — [F] TF Rl BRI VB B
WA, &0 X2 fE a8 0 A, B AR E8 . ARk
B VG RN VY R ER A k. A Y IR R B oK
Swaziland # AR 5 A6 < & 4H 1Y Kaapvaal 5
P, KN EBTLRR 7 EE R ol i KO- RE &R
AR T 10 77 km® -8B S 07 277 T K w48
Boa-sk om ol R R 2 By EE T
Witwatersrand # #f [N » 1% @ ¥ 19 #b 2 55 R 5500
~7500 m, A EEA T YRS RS W
B RENER DT RIS, R BT S AR E A SRR
FEIR VRN il = W= 1E iR Ul S e = Y ]
WAk, R0k EE 28 AE 5~ 100 mm. B 4 /b
U, Ak A AR Gl TE S b . s sl
WORL— AR/ s KEUAE 0.1 mm A2 47, o Ry 280
g/t, i B AR I 7R - Bk A TR — R %
HE PR AL RIS BT B CAR A B kT R A AT R
JE. BT IRE SN EERRE:.O KRIBELT
W FEIAEE ;@ A F F U AGRAE A & 55100 O 4
7 IR R BT A = K VA R N D T RS e
FIAE B 55 B 2Z 1] 1 B B 40 » 42 BT AR B8 TE
=MMBTEAR s @ T8 5K 52 0 i B8 4 F il iy

FEORE . IR LR & DURIE L (Chen Yuchuan
et al. , 1995),

22 EA -Gl AR A RTE A ok R F i
AR Il et 5 R AR B AR R 2 LS T 1 X
TE XN To i AR TR RE 19 T B8 SR A Y A A
A 5 2H AR A W 20 N 38 O3 A1 A8 R o H b A
FUREAN 2 4 P DL VU AR 28 iR s R B e DU 4R
FELAA B G UURTE TG B IR b T 0 LU S BUak A
T e DA S e b R Bk A B, BB
W THCE . IZH L Bk R A AR, — R
A K IR AT K 2000 m R b, AR SRR A 8R4
T — MR 30% ~70% . £ UA LA R IR OK G
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) C AR U S s I R P Y s
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) by /N RS A s b DL IR — DU 4t X
(VG L4 B R f hy AR

PO L0 R /NG B R B X 5 b )2 R Y
EHEHAMEEH. KNERESD M. URE
oG AR JB B Bk T ok L N A 0 AR B M 4
ik, A 32 A A DO B 4T AR R AR A S R
BERR K 1L e Z 8] A AR i Bk A . B XA i DA
8 AR ) Ve B DD Oy L AR T SR E R 2 1.5
ke, (A7 R[] 30 5T U0 Al — 20, 2 AUZ R B R
o B AT ZEBIRT 73 Sy A 5 ok BY F A0 Dk IR G B 2R
AT W) E O R B AR A
W AT W R BRI G AL )
BT ERRT R H AR . HLE DR R A 25 Y
A [5) o A7 35 Jok B ] 2 ot 728 45383 o 7T A4 Ok 352 4 284 L
T AR i

HEWER A &0 5 2 EA Sk a0 R
AR LY o 7230 BT FFAE B BUSRAF SO iU 8] A 77 2 A
LZAL AR B B 25 A B R 25 5, R A
DL JUASJ7 i D 72 Bk J2 1Y 29 A1 78 AT R A S
AN =B @ & Y ORI B B> T
ZPES-Hh s © DU B AR AF 19 4 3 45 1 A
W2 BG4 @ 1R A 22 RS- iR a0
© BB s E AR A 0 2= 18 -l R s B
(Shen Baofeng et al. , 1998), {44k 52+
R W T A AR R gk URL , n]
S 214 I b AP ik SR BB U BR A S R B L I
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Effect of 2. 56~2. 52 Ga oxidation event on mineralization
and life evolution in the North China block
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Abstract

The significant increase in atmospheric oxygen concentration on the earth’s surface is one of the most
important geological events in the earth’s history. It not only changed the earth’s surface environment and
promoted the evolution of life, but also accelerated the supergene geological process, forming a series of
rocks and important ore deposits adapted to the abrupt change of environment. During the Precambrian,
the earth experienced two rapid atmospheric oxygen enrichment events, namely the Great Oxidation Event
(GOE) and the Neoproterozoic Oxidation Event (NOE). This paper mainly discusses the time limit of the
late Neoarcheanoxidation eventin the North China block and its influence on mineralization and biological
evolution. In the late Neoarchean period, more than thousand oxide phase BIF type iron deposits and
occurrences belonging to the Algoma type were formed in the North China block. The total identified
reserves are about 33. 536 billion tons, accounting for 46% of the total iron ore reserves in China. These
deposits and mineralised pit occurrences were formed in a weakly alkaline oxidation environment, and their
metallogenic ages are mainly between 2. 56 Ga and 2. 52 Ga, and underwent metamorphism at 2. 51~2. 50
Ga. The characteristics of Ce anomaly, iron isotopic composition and Mass-Independent Fractionation
effect of sulfur isotope (MIF-S) in BIF type iron ore deposits show that the oxygen concentration in the
atmosphere increased greatly during 2. 56 ~2.52 Ga, and changed from anoxic reduction environment to
oxidation environment with oxygen concentration (1% ~ 10% PAL), implying that a significant
oxygenation event occurred in the North China block during this period. The oxidation event has an
important impact on the mineralization of the North China landmass, mainly in the following three aspects:
(1) the formation of a large number of oxide phase BIF type iron ore deposits, which are the most
important iron deposit typesmined in China, but lack carbonate BIF type iron ore deposits; (2) restricting
the development of VMS type Cu, Zn massive sulfide deposits in the late Neoarchean, which is only
reported in the Hongtoushan area, Northern Liaoning Province; (3) there is no Rand type gold uranium
conglomerate deposit as in South Africa. In addition, the oxidation event accelerated the evolution of life
on the North China block. Generally, it takes about 1.6~ 1.7 billion years to evolve from single cell
eukaryotes to macro multicellular eukaryotes. However, from the late Neoarchean (2.56 ~ 2.52 Ga)
oxidation event to the discovery of macro fossils from the Gaoyuzhuang Formation of Jixian period in the
North China block, the evolution from single cell eukaryotes to macro multicellular eukaryotes only took
about 1 billion years. The results show that the time limit of the first oxidation event is 2. 56~2. 52 Ga in
the North China block, which is not only about 100 million years earlier than the other regions of the world

(~2.4 Ga), but also the life evolution is 600~700 million years earlier than other regions.

Key words: Great Oxygenation Event; North China block; oxide phase BIF type iron deposit; 2. 56~

2.52 Ga; mineralization; life evolution



