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“Natural” Precambrian time scale (included Archean and Hadean) Proposed by Bleeker(2004a)
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Fig. 2 Suggested time scale for early Earth

(after Moorbath, 2005)
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AOS1I8| FARBL | ki BK AL R kA | 380045
375248
3732~4021
A9604| Fil A5 7 e N K A 379444
Rl AN K CP¥ 3917)
3605~4100
A0507| % ST IR AR A B ‘A1 379149
5 il | FAPIRE KA AR A CF# 3855)
370048
AOS12 | IR =F | Zm IR AE B R | 3777413
A0403| I KX W B 3723417 | 3443~4002
3783~4264
A0A23 | TRV | SR B 6 5 1 R | 3680419
VRIHSF | F IR AR TR B R (P-4 3049)
A0404 | A F I BR A i o e il 3620+29
A0405 | FIRBL | KB AL X T R | 3573421

BB IR N2 3. 81Ga Ay LK AE B Il A R A 2
AR T EKH 3.36~3.13Ga IR G4 %E
. 3. 81Ga MBs A FEA DR B T WRAE A A 10 i 46 [
P EHRE se () =—0.7~6.2,8"0=5.3~7.0%,
B ene () =6. 2 {ER I T L TRY (% b Y, 6 B L A
2R R AT R o 1 M X AT BE A AE G K AR
— R AT B IR (Wang et al. , 2015),

TEARE KI5 4 Rk a (BIF) B2 i Jek
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ARLAHK A N A R B — BL AR A B A, T Ph/
“OPHAREY S 4174 = 19Ma, BHE A N 19 IR 2 4 1
k25234 13Ma, 45 Jii 45 % 2 2481 £19Ma (Cui et
al. , 2013) . U IX — B H 4 A1 AR I 0O R BE o
HE— 25 W AR LR A RN TR, P DL B 1L AR IR
WXAER ST HNGER IFA TR TE R B
A

TR M X R 0 32 B B K AR S R R
FNAS i 82755 (Geng et al. , 2006; Nutman et al. ,
2011), WEHLIX 58 o~ B A A A KRR E
B Ph/* Ph AF Y HAT 3838~3820Ma, 3800
~3780Ma, 3720~3700Ma Fl 3680~ 3660Ma U4
AR DA, L P B 1 — BLES A1 1P Ph/*° Pb AR i
7 3851Ma (X 3 —%5.,1994) , %% = B 7 95 45 v g
JBBE AT en (1) (B 52 B B 5P (A] A1) 28 1 28 Ak, LR R
S8 A Lu/HE [F A7 2 HE C7° Lu/'" HD — 3,
& W3 SRR A 7 I B M 5 D7 SR o SR AR R R A
T B 60 A4 A i 25 i HIE B X AR 18 S 246
3779Ma, 5 1) U-Pb 4E iy — 3, Hf 4 MHA
3794 Ma (1) FOAE IS (1) 55 A1 1 HI B4 18 3940
~3777Ma,3 A~ HA 3733Ma Wi FAE % 19 45 1 1Y
HI #3X 4F % S 3880 ~ 3766Ma, 2 4~ H 4 3652Ma
P18 VRS RILAF % 114 5 A0 1 HLE S 541 % 43 301 Oy 3881 Al
3770Ma, D I = 20 B4 AR — o DR ot el 7 4 01 ik
SRR AR A 3. 8Ga A Y HL AW i (R
LA, 2005) . HEAM 4 MR R 3794Ma 145 £ 1Y
enr (OEN 1. 8~3. 7, A B A 25 HI Huek b2
FRAE R HEIS 3. 8Ga A2 A UM FE ok A R & A4 B 3%
435 B M0 S A s A (R AR G SE, 20050, AR R
3.85Ga M 8 &5 A 19 HI B AE %, P ¥ E R
3. 94Ga, T35 B 4 Kl AR R 0 o L 5R
S I W AR 45, 2009) 4% bR A B
8 4% 41 1) SHRIMP U-Pb 4F i 1 % [F] 37 2 43§t
FW L WS B A U-Pb 4F % A 35 3860 &= 3Ma ~
38324+4Ma, 30 IR JEEE A1 0 O fH 2 6. 5%, Lt
Z8 T2 1 A1 Borteeraton Hb X #% A ) 6 O {H & H
0.3% ., Bl & FIE® A AE T 60 [ (Wilde et
al. , 2008),

T TE b DX 3% o B A 0 R R B Aok T
AR B Z A0 TE A R B R I R B A P
AT 3782Ma Fl 3684~ 3354Ma (12" P/ Pb %
AR IEARBR 2 7 A 8 85 A rp ks T
3838~3342Ma [92 Pb/*° Pb 4F# . 85 45 HI [a] i %
BT AR AR 4.0 ~3.3Ga AR . enr () H

—3. 6% +4. 8, 15 /R 1% X b 5% L A 35 2 A AE 12 b
T SOV IR 3 2 b 55 A A 1 T3 (Lia et al.
2013),

V] 15 BH B I o A L rh RO 5 4 45 1R Y
YR AR R IZ A AT KT 3. 6Ga 247, 8
A1 HE [FAL R PGB AR T 85 1L R 3R Xy 4
) HE [F 47 &R Al KA AFE 208 4. 0Ga, 10 4>
EI KT 3.0Ga 45 A1 HI BEUAE #3946 ~
4110Ma, — BB Hf #3488 4070 ~ 4280Ma
(Zheng et al. , 2004) , 55 2 # (1 A 34 1 X B
A A BB B 15 (W et al. . 2005),
3.6 FELAERNBATHEAMETHEAN
s

A o

HE B S L8 PG G T Y 47 1 B ER R AR e S Y A
SRR . 4R SORLIE i Y A ATE AL BB
FRHL TR s 0 3t X M B . £ 2l TTG kA 40
s T R AEE 2. 9~3. 3Ga(Qiu et al. , 2000; Gao
et al. , 2001; Zhang et al., 2006; Guo et al.,
2014; Liet al., 2014; Guo et al. , 2015), RE4E
A A anfede i 1l b X 3. 8Ga A2 4 W A1 . (H
JEANR A I IS A I SR AR R DURUE Hh A i S
AHER TR HNER.

TEIILE B b X e A8 R VR D A R —
W 85 41, 2 SHRIMP U-Pb 4E#8 3. 8Ga, Al
BT R A H HE B R 3. 96 ~4. 0Ga, Ui
BAZBS A1 & DN B oty 2 1 5y i b 58 e A T A T Ok
(Zhang et al. , 2006) ., 78 Jt g i Hb X 19 R R
A R B AR RS A, H LA-ICP-MS U-Pb 4£ %
3755Ma, H: Hf [F] {7 MR AE R K 4. 07Ga (Yu et
al. ,2007) . TR B 200D b R I 2 W B
A Horp— g5 41 1 LA-ICP-MS U-Pb 4 ¢
N 3.96Ga, 5 — Z O A 3435Ma, H Hf
(OBLFAERY A 4202Ma, 1633 26 K 7 14 5 K 4
A1 T AR B8 J A 2 2 NSty o b 5 A T AR TR
(Yao et al., 2011), A P4 R B 1l B 26 it b o
kB — 0 B R WS B A H LA-ICP-MS U-
Pb F#K 4107Ma, HE 1) 5 9y Be s 242 08 o 4102
+42Ma, T By B LA B F 4098 = 63Ma (Xu et
al., 2012), fEAR K B Q3R 1L g S 4t Xl JR e B
BB A R B RL AR % 24 A100Ma 1) % )8 45
Ao For kLB A P A R A PR B IR RS
WA, H SHRIMP *"Ph/*% Pb 4E #% Sy 4127 +
AMa, H 0" O (64 7. 2060, 5 P9 IR 5o 1l 5k 7
H LR B A7 v A B ELRE BL L HL s TR A R A
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(B T3 50— RUES A0 A T A% W 30 25 /o R 1 A 3R
AUy 4148 = 8Ma, 5 A1 1 FF () Th/U A <<
0. 05 J& T8 B pg A, Horpr — A 23 B s 9% Pb/*° Ph
AR R 4063+ 15Ma (Th/U=0.05), %23 E&
T A AR A ARG 290 5% (Xing et al. , 20145718
RS ,2015), A, Li et al. (2014) W38 T 78
Mo B i A AE R T AR B A A I AR .

3.7 HERSRERELTFFNETHEBRBER

FE A Z5 06 3 1Ly 75 0 AL B 20 0 A A 1L T
W S E Rk BUAAR 1 B i B A, 3L LA-ICP-MS
U-Pb 4F #% 24 4079 £ 5Ma ( F 3t 25 %5, 2007),
SHRIMP U-Pb 4 # k4080 &= 9Ma (45 1 % %2 5,
2010) , IR A P IBUR 4 1 5 A s A s AR % 4331
K 4007 +29Ma F1 3908 +45Ma, J& 48 it 1 B (5 1
F o4 ,2010; Diwu et al. , 2013), fE R kil
B 30 A8 K 2 R BLA 3. 5Ga A AR S A, L HI
AW N 4. 1Ga 2247 (Sun et al. , 2008),

A6 VG AR DX e e At b T A A AR R T
LA-ICP-MS U-Pb 4F #% 4> % 4 3611 4 17Ma, 3891
+£17Ma 1 4022+ 16Ma W& ZHEE A . /1 &
A8 B A 2 T 0 DR AR 5 8 A S R i e . AR
#% R 3611 = 17Ma 5 A 1 Th/U LL{E K 0. 14,
TS HE/THE, = 0. 280196, ey (1) = — 9.3, Tpy =
4113Ma, Typ® =4464Ma; 4% 3891+ 17Ma [ 4%
AR WA IR B, B2 il B i, Th/U =
.01, ® A & &~ it Eu & 4. HI/ HI =
0. 280169, ey (1) = — 3.6, Ty =4139Ma, Typ* =
4319Ma(GEAR %, 2012) . X s A iy R4z HE [
fi % S5 TRl 3. 8Ga A2 A B ES A HI [l {7 £ 5k
P AR (R AE I, 2005; Zheng et al. , 2004),
17755 PE RBPJK B s 38 S T 1L > 4. 0Ga g A1 1 HI
[F) {3 & %5 fiF 3F & 32 38 (Harrison et al. , 2008;
Kemp et al. , 2010), i B 7 P4 & B £ B Je 725 T B
ERARRN PG IR R oe A TR IR X Al e B —

E VY FHCHE 65 98 A VL3 1L Y B 22 o A
BRI T B AR Y Bl R JE 8 s Hoh — U A
SHRIMP U-Pb 4 # k 4106 + 4Ma., 3+ % B H
3600Ma 1 78 Jii 38 A= i (IR 55 48, 201065 Duji et
al. » 2007)

PYAR I R 2% 335 L7 R o T8 O B 7K A 2% g
ZRIR 2 E I UTRUS R i 3R 1% — B LA-ICP-MS U-
Pb 444y 4040Ma I 8 85 A1 H e (1) = —5. 2,
Wi B4R 1 ol 4471Ma, 32 W 76 0 F A0 17 16

i i Z M 5¢ (Huang et al. , 2013), 78 HE &
LU VG B 5% 5 31 Stepuyat fy A AR BER N K 5
o — A~ R R B A1 % R 3R AT 3888 £ 1. 5Ma (19" Pb/
“OPhAERS , 5 3 A B AR T T K B K 2§ 2 i
s A E T R B 2 T RS A AR AR T REAR
Fp KA — 5=l i 09 U A A (Kroner et al.
2008),

3.8 BEELHEEHAFERER

FEMVE R ILER Sao Francisco 75 $7il Ibotira-
Ubinaga 2 A1 = B F 5 il 3 — R ik JE
O BAEELS., B A RS, H LA
ICPMS U-Pb 4 #4k 4100Ma, & &8 #% 1900Ma 1%
e 4 B A1 2% (Paqueltte, 2015), M AMTE Guinea
HJE WA B R E S A (B U-Pb 4E 1§80 4279
+19Ma) 3 i8 (Nadeau et al. ,» 2013),

AN A2 M BR E ) A — St X R BT =
3.8Ga Wy #F JA B A1, B 40 78 E & AR A AR
(Gebauer et al. , 1989) . & E £ 1H It #F (Mueller
1998 ). & 74 & Jf B 78 M Bl v fi il
(Hartmann et al. , 2006) . J& 1A 2% V4 3 & = & Hi HE
Hb XS5 3% 2 iy XS A AT RE A7 AE B IR B A

DL BTt B R 0 I i e A R
AR OL . BT EEE AR TR A SR
SRR W55, (H 1R B 8 &, Griffin et al.
(2014) 45 730 % 2 PR AL F 1 19 55 41 U-Pb 4
i VHE [FALR U JT R B AR &8 5 Re-
Os BERAFER AR AR il S 0F S PTRE (Griffin et
al. , 2014), A Af IR M 4. 5Ga 3 3. 5Ga (1) 1
Fo FE AR AL T R (stagnant) RS, A (8] 49 #1 58 LA
BERR T X — B B iy B A E B T A
S YA o ROE R E R ORI . X —
THORESW 4. 2Ga, 3. 8Ga 1 3. 4~3. 3Ga 1y fiksh =
IR Bl T TR X JL R bk 3 =X 0 sl & A
T W ) B B AR T L A A
4 FEAh R E B A0 R G b BRI A T
efE B 5 ER

TEHBER 8 S il A A AR R D B R
S b T A ) £ R R A R
AORES . Sl RO R IR L T — S M (A
BB (R T BOR A R A R BT LU 5
B AR BRI — 8 L RO SR AR AE
AR SCH ) — B L i 0 B4R A9 15 R H A TE T 5
A M J5T 2 N Ll I A S 2 R L N X S A

et al.,



%9 VR LR A - R BRI B 4 B Y 2 S R AT AE 7] 2091
B A ok K FHEH Jack Hills MK B AP AR A+
BOCH A 24 TR 3.0 Y 360 1540 B _ ik , q -
SRR G (1 25 B 5 2 ST IR 77 B 7 6 B A 2. 6
ER(= A% WY
600 ! ~0.8Ga 8] 248 & #) 5= #) (Rasmussen et al. ,

WA i ik

=

;“"\f'

1.8 2.2 2.6 3.0 3.4 3.8 4.2 4.6
% (Ga)
K5 bRk 05T — e A 1) S5 (B8 Griffin et al. , 2014)
Fig. 5 Summary of crust-mantle evolution
(after Griffin et al. , 2014)

TR 1 B 5 R BT AT 4 A 4 i T I 200 R AR IR I R it
L IRGEL N Re-Os Troti AR IR I £ P 3 28 Bt fili o
S (Bottke et al. , 2012), LHB i #1585 2045 & 25 74 (Bottke et
al. . 2012) B4R A IR A, 3. 5~2. 9Ga HI A B T §2 4 F PGE
iR ¥ —4k (Maier et al. , 2010), O [[ {7 Z % 5] [ (Dhuime
et al. , 2012)

Blue histogram shows distribution of all zircons in the database;
red line shows the probability distribution of these ages; green line
shows distribution of Re-Os Tgp model age; the revised
distribution of meteorite bombardment intensity (Bottke et al. ,
2012) and generalized summary of older interpretations of the
“Late heavy bombardment” are shown as LHB; from 3.5 —
2.9Ga, the PGE contents in komatiites homogenized; the

O-isotope shift noted by Dhuime et al. (2012)

W () U SR AT FE » LA S I8 20 b A TR b 3K 0 O e
HALHY TR .
4.1 ELHPEAEHERSERESR

C RN H RSk R A REZRA SR
O LUK A IR O S LY BR A R 3 (Tizuka et
al. , 2006; Nemchin et al. , 2006 ; Ushikubo et al. ,
2008) . 7E PG IR Jacks Hills # X #E JE &5 A WA A
KA+ o A2 K (Hopkins et al. ,
2010) o H T 33k BB RE AR AT 0 2 o BT S A i A
FE R B K3 A W A (Harrison et al. , 2005,
2008; Valley et al. , 2006; Pietranik et al. , 2008),
TR IX SR RS A R A RV A H A A TR
C@AfrTEse i o e AE . (B RWA B9 & i
TR TE 3R A3 M4 PH IR Jack Hills 3y IX (¥ % 5 45 4
HA 10708 B BREA A, 10 75 %0 1 W8 45 A R IR T
A AR 1 45 i (Cavosie et al. , 2006), HLH By

201>, FHitA 9 + R A+ B = B IR AR
250 7 T WG S0 o A 1 7 ) s TR O
Hu e B 43 LA P R4 S . AT T R Griffin 4§
(2014) 3 323 BERH 5 G DA A b BR 0T 1) 1l 7 D)k gk
JoT Ry s E T R A BB A Y 4 o R — 2 P
EHWLCFEH A EES S A X R S,
Harrison £ (2008) #2# Jack Hills # X =5 8 — i
R AR JE 85 A 1 Lu-HI W07 R % R 2R 5
Brikhy . HuIRTE 4. 5~4. 2Ga J] ] 38 2o Hh 8 5796 B
F5E PN P AN BT A 4 T DA R v 137 2 o T 2E e
F| 4.35Ga 72 47 M7 & & BAT KBE b 52 19 R AE
Ushikubo et al. (2008) i i Jack Hills 3l X & oy Hf
— R AR B A Li [ A2 2R Bk oy s 7E HL R OB
B E WY 250Ma iR AL T iR 25 3 4. 3Ga 22
A USRI TR e, N ER YR E&fF
TERALAE T . B ot AT D X6 5 b sk B 300 b 52 1) 3845
M5 /b 0 Sy S A B[] R0 Ao R O A AE S (A L
A HBFTE F (Rizo et al., 2012) ik K, 45.8~45. 4
A 91 TB) 34 S 15 50 1) b 3K 3G 2E B B, 45. 4~45. 3 4¢
AR B) Oy 4 B A% 5 Rk IR R 08 I A, 45. 3 ~44. 7
ACAE 5318 B0 R0 5 450 FN AR MR it L 44. T AR
DYERES B S e NI R D € L B P S N T =
B BRI R B o A Y R i Hh R A (E S . i L Bk
44, T~40 ACAFTT Y I 6 Hb 5e B AT B 5% F1 I 5E 2Z2 08
H 538 5 A AE e B RSt (4 = 055, 2015) .
4.2 ELHHEANBESRAEGTHIER
AR S P e C DO AR R B2 s
20 FHH R 4D X — B B H Bk 200 A 18 B
B OB T HBRER M AL, BT Rmka
BB T I OR AR A  AR ME DA R 3K 3 B R R
BB A R R X — BBk A T R B
AEE IR E A, DARTEMER B Pk 5k, F
NIRRT A 5 IR R OR e
Sudbury Bt £ 8 5 4 & T2 B0 85 4 3 47 LA
Sudbury [ A $E 5L KA TE BT 1. 85Ga(Krogh et
al., 1982) . 7Ef i B pIE i 1 KR A8 1A L (A ]
HJ 15 8000 km® (Grieve and Cintala, 1992) , i S 4%
REE LG TE 3T s KA i A e
K BRI AL i< BE A 55 (Kenny et al. , 2016), — &
5 NS A Ti & s FEs A Ti AR AR r 45 )
Xf Sudbury [ A7 48 o JE Y 4 4 b 1 25 A0 5 TR
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Jack Hills b X 09 5 697 #f 8 #5 A 3517 T L,
Darling et al. (2009) 3@ 4 LA-ICP-MS 713t &E T
Sudbury B 7 18 7 1 & 85 A 19 TE B0 R
8 Jack Hills X B9 52k 17 18 5 85 A1 A998 i
s R A T R TR BE AR G, TR A 4
Jack Hills iy DX A9 550ty 1 0% J8 55 1 32 144 7] BE R I8
TR d AR R G S . Z )5 Wielicki et al.
(2012) 3R F [F] B B9 £ AR 73 #3152 T Sudbury Bt £1
A s A R R B I AE 720C L 1
Jack Hills #b IX (1% 5y 8 7% 8 85 A 09 8 180T B i
o o AT T R R IR A AR B S TR SR L TRt
M TNy Jack Hills iy XA 5 8 08 8 85 4 20 A
—# AR UR F B A fE &5 7E . Kenny et al. (2016)
K F SIMS i RF KA Sudbury B £ i i 16 5 4
AR T &R TIE IR T R O B
HR A B BT BE TE 650 C 22 47 AE B 5 B iR
JE7E 680 C /247 . 5 Jack Hills Hiu X A 55 vy o B g 4%
A1 YR G R R AR — B0, AR T Kl | 5 0Tl Hi AR R
HRMEE AR . ATy A AP A
A AR ) R oy AR IS A A AR Ok TR B A i A
FHAE R 28 /0 v i — 28 2y A T A 0
PREE & BT 77 A . B0 R K R X B o W] R YL IR 4
Jack Hills Hly IX #0955t 17 88 6 55 40 2= /DA — & 70 ok
V5T B fai o VR T 2 0 — SR B A il %
1 b BRI B e o AR T AT DL e R B A T
T I 4l T RE IR A A AR 9] 3 R L0 A e A
o A AT B B JE B Ak R A WA
M)A (Menneken et al. , 2007), & WA & T8
o He A5 5 b T S AN LA R AR o ) S5 HL
— SR G W B T 45 4 (Haggerty, 1999
Menneken et al. , 2007), R X A8 & ET Y0
T BUAR AT RE 55 WA 1 43 o 1 A OC . H 2 i i B
i s % F Sudbury B5£7 f# i 46 a4 A I B B I E
IR AN TR] 1 25 28 PRI Bty o %) 4 )8 S A IR
Ti & R AR 45 5 =2 15 5 B A QR E A
[F]1A iR (Hopkins et al. , 2008), A i 75 B B IR A
ST
4.3 ELHHEAPENGREBAEETHENES
B x

HiER B A R AT I R I A — B R AR AN
PR [a) 8, 2] H HT Ry 1k T B2 A Y 3 BR 5 1 AR
it BAE 3. 8Ga Zidy » — M IEHE & 7E PU 4 B2 2% Tsua
Fota M Akilia Lot GBSO P KA T A
fik (Mojzsis et al. , 1996; McKeegan et al. , 2007),

T3 HME Tsua Re A &0 IR B (BIF) , 5@
I R IR R i S e A AR S 5 R AL IE AL
A= TR S I BB AE 3. 8Ga il & A K AT A= 4
AR I 8 b B B rp R 5 B AR ] GBI,
2013), 3.8Ga ZHIHLER I 2 & A A i & & Bl 2
FIRRZ M HFr. Mennecken et al. (2007) 7E 74
Jack Hills #i X S i B AR T A&/
LT C R R 3 T LA 5 i 0k 4 D oty o
Me I ER O A%, Bell et al. (2015) 7EX}
Jack Hills #1[X 656 $i>3. 8Ga ¢ JE &4 A1 5 1y 3
fill b 7E— AR N 4. 1Ga R A R T 41
w2 JFHEAT T RN B Bk [ 00 2 20 s O A A AR
(6" C TR R 220 B N — 2. 6" C P2y — 24
+5%0. BRIAAL R B X — FFAE 5 PH A% B 22 3 XTI
TR A7 Bk 19 R AR 56 A — 30, #R AR Schopf and
Kudryavtsev(2014) & 45 By K oy 57 G HL K 2 76 78 [
(1 6) . HI I 85 7 o Ay s R C w AR I e
UL 4. 1Ga £ 47 3K 0] B & & A7 78 4= W) L A
Rk o 3ok 46 R R WY 7E B3t M B ek BT REC
SAFTEAEY) o B il T B[R] 52 3R 20 A B R B 2EOR
W THL P R A%, HARTS 19 B AR 2 [ g 5
W e T E &R IR M 2 IR A
W .

@ Akilia (Mojzsis, 1996)
_5,%. Isua(Mojzsis, 1996)
O Akilis(McKeegan,2007)

-104 A Jack Hills(Bell, 2015)
. -154
£
= -204
g
: A
o 251 B |
2304

35 %
—40 T T T T T T
34 36 38 40 42 44

% LW W AE I (Ga)
B 6 R A — B ik AR Y 0 C X
TR A7- Bk A0 1A 5 7 B9 4 155 B (4 Bell et al. , 2015)

Fig. 6 6" C for Eoarchean-Hadean carbon samples and host

mineral age compared with inorganic and organic carbon

(after Bell et al. , 2015)

B 1R Hl BT A B 2 A R A B Ak ]
REHE M — ot T 5 8 . A0 — BRI RS 4 A
MR EE A Rl R AR T4 A (Xing et al.
2014; Diwu et al. , 2013), i3 %28 it i1 U-Pb [A]
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AL 2R 1 3 BT AR IS 00 2 a) DL DA X 2 728 T 31 2
MR LAY L A AR B3 v i A 4 ) AR X DA
7 78 AR 0 2% 71 o H 2 /0 450 W R oy o 1 300 2 A7
AR AE N e & B —E /YR . R d i
B A0 AR LR I RE L AR 50 R B A0 4
JK AN B #7851 288 (Harrison et al. , 2008) .4
(A BIF 5% 3 D 4 B 24 15 2 A7 78 Hb 2 7K (Mojzsis et al.
2001, AAAYMFIE & B MW AT REC K AFTE T 5T
(Peck et al. , 2001) ., #5748 [a] i R 19 i B AN 1
R R L HI RS2

5 it

3 3 o) B A AR A A R A A AR
AR B LU 4518

(1) 34 (T 98 3R B o 6 H o 47 A 3R 4 5
B 43 R BB — S TR 5 46 K
AR B AR H oA A = FOA R, — M L
4.0Ga R F,—Fh LA 3. 82Ga HF, M 3. 82~3. 90Ga
F it PE B BE L S —Fh L) 3.9Ga i FL, 3. 85~3.9Ga
it PERTEL .

(2) H if & 345 0 U1 AF 18 19 52l o o5 a4 AL WL
Qb s —Rb SR R PG AL BT R B s B RCE TR Ry g = A
K24 (40024 4Ma F1 4012 4= 6Ma) F1 7478 i 78 & 1N
A (40311t 11Ma) , —4b & 74 B # Enderby Land #4
Ly XA B 25 P BT AR J R (3927 216 Ma) 5

(3) FE VU MRAP /R <) s Pz 38 L b 58 e hir 3l L w25 o
PLIE A% B 22 S el v P e A5l 2 b 2k
AR 3 Ll R AR Bl 22 e I T R T B R A A B4k
A A, P SRR R B e B 9 Jack Hills M X
IR B R A & 2 PR IR B A AR
R Ean HE [ RO AR B A Ti &8 &
B A0 4 IR S AT TR

(4 38 3o By iy R i B A M RF ST PR R T — S e
T b 3R L A 0 T A R 0 R 5 P R L
A1 1 B PR 5 A o 1R A IR S A P oA AR AR
175 1 R A= Al 42 Rl R AR R R R VR
W AR BT A . T H R BER T R X S
FEAE e s 7 2 IR N B W 58 A 48 2L 58 43 19
TR .

S B B SRR T A TR Ml BRI Y Ak
BATEENE S, Bl g v 8 85 a4 nF s o2& 1A
AR B i b 5 3 b A R g A BT AT B
2 LT FE R 2 5 b B Y R A AR N A
BRI E CRRRZ AN . A5 N IR T L IX R 4

e BUSL T R B A X ARORN e BB o A R R
A0 AR S [R) B0 B 28 2R A5 9 55 oty 7 3 IS i A
SARA S O WD IN B B B L ) T B A
SERILRA RS, LKA Bk R T s i B 2 {5 AL
FUR AN BT B B A RE 2R A 00 52ty 7 I 30 3t
BRUE AL 19 5 28R
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Progress and Problems in the Hadean Research of the Globe

SHEN Qihan, GENG Yuansheng, SONG Huixia
Institute o f Geology , Chinese Academy of Geological Sciences, Beijing, 100037, China

Abstract

Hadean is the oldest period of the Earth history, but it doesn’t get enough attention or recognition
from the worldwide geologists due to the lack of reliable rock records. The term Hadean, which is used to
define the period from the formation of the Earth to the appearance of the oldest rocks, was used in the
suggested International Geological Time Scale in 2004AD. At present, the boundary of Hadean and
Archaean is not definite. Geologists have different opinions on it (3. 85Ga, 4. 0Ga, 4. 03Ga).

Now, the Hadean rocks are discovered in two places of the world. One is Acasta, Canadia, where two
tonalities and one metamorphic granodiorite were found. The zircon U-Pb ages of the former are 4002 £
4Ma and 4012+£6Ma while the later is 40314 1Ma. Another place is Mount Sones, East Antarctia, where
granulite faces tonalitic gneiss was found and its U-Pb age is 3927 & 10Ma. The oldest supracrustal rock
(=3870Ma) of the World was found in Greenland.

In the antique Hadean, the rocks, formed in the earliest 600 ~ 700 Ma. of the Earth history,
experienced meteorite impact, crust recirculation and remelting, had disappeared mostly. At present, the
Hadean is mainly recorded in the detrital or inherited zircons of the late rocks.

>>3800Ma detrital zircons have been found in more than ten areas in the world. The Jack Hills in
Yilgarn Craton, western Australia, is the place which has the complete time spectrum of zircons. The ages

of zircons in Jack hill are between 3800~4404Ma (most of them are between 3900~4200Ma) and the peak
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ages are 3840Ma, 3900~ 3920Ma, 4000~ 4200Ma, 4260~ 4300Ma, 4404Ma. Up to now. the accepted
oldest detrital zircon age is 4404Ma. In addition, the Hadean detrital zircons are found in North America
Craton, South Africa Craton, North China Craton and some young orogenic belts. These zircons are
important media to study the Hadean geological events.

According to studying on the Hadean detrital zircons, researchers raise many valuable questions that
are worthy of further study. The first is the nature of the earliest crust. Some of the Hadean detrital
zircons have compositional zoning similar to magmatic zircons after Archean, so the protolith of the detrital
zircons are considered to be granitic rocks derived from remelting of the previous crust. Integrated analyses
of the Hf isotopic characteristics of the detrital zircons indicate that they are derived from intermediate
magma, so we can infer that the Hadean crust had intermediate composition. The genesis of the Hadean
zircons is also an important subject. Basing on the study on content of Ti element in zircons, the
crystallization temperature calculated through the Ti geothermometer and certain structural feature of
zircons, some researchers insist that a large number of Hadean zircons are formed from the melting and
crystallization caused by the meteoritic impact. Studying on the Hadean zircons is an important mean of
retrospecting the impact events of the Earth. Diamonds and graphites are found in the 4300Ma detrital
zircons. The diamonds indicate that the protolith experienced high pressure environment. The isotopic
composition of graphite is similar to that of the organic carbon, so some researchers think it”s the sign of
life. Some detrital zircons aged 4000Ma in several areas have a low Th/U ratio, which is the character of
metamorphism, indicating the crust is considerable thick then.

A number of important problems have been proposed by researching on Hadean detrital zircons.
However, if we want to get credible and scientific understanding to the Hadean geology events and
processes, more data should be obtained. So we should find more geological bodies and detrital zircons

related to the Hadean, and strengthen the research on detrital zircons that have been found.

Key words: Hadean; Acasta gneiss; detrital zircon; meteoritic impact; primitive crust



