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Abstract: Os isotopic stratigraphic dating method can be used to obtain the age frame of polymetallic crusts including growth
discontinuities with high resolution, which has better development prospects than traditional dating methods. In comparison with
the stratified Os isotopic composition curve of polymetallic crusts and the standard curve of sea water, we dated for the crusts and at
the same time, the regional characteristics of the standard curve and its relationship with the material derived from earth crust and
mantle were studied. Based on morphological fit, the growing stages of polymetallic crusts were 80—75 Ma, 70—65 Ma, 60—
50 Ma, 42—40 Ma, 35—28 Ma, 15—10 Ma and 8—0 Ma. In central-western Pacific, the measured curve of Os isotopic
composition of crusts in Magellan and Marshall seamounts fits well with the shapes and values of the standard curve, while that of
crusts in Marcus-Wake and Line seamounts fits well in the trend but the values are respectively higher since 7 Ma and before 33
Ma. This phenomenon is related to the process during which the crust travelled in and out of the influence copes of prevailing
westerlies and equatorial trade winds. The crust received the wind-transported dust materials from the Americas and Asia when it
was in the wind belt, which makes the Os isotopic composition recorded by the crust go higher than the standard curve.
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Fig.1 Location of polymetallic crusts from central-western

Pacific

MP3D10 F1 MP3D22 3k F 3¢ U 1L X, B oy d Al =
IFEDE

XF 2 4 JB 45 S HEAT 4 )2 BURE e RE R e i
oA KI5 18 0 T 1~2 em JE 9 HAR L SR 05 /N 25
F45 % ZHURE YT 1 mm B4 26 Sk 2 R R 4
QN S TR LN i b N S )| s o T DR I T = 2
A BRI 1 mm 24, BEHE N2 g A4 B
i ) A 2 URE 7~22 )2, BT AT RE S 35 B BE B
TR /NF 74 pm (200 H) M98 A . Os [7) 47 2 0 72 4
J FH L R B I e 58 G AR S MAT 262 171 2
B 5 PR T H B B A (ZE VT4, 2007) L TJA PQ
ExCell %8 F F %A (T HE5% ,2008) . Triton—plus #4
2 1A L B T A (5K R, 20145 J8 5, 2016) . PR 4152
oW e A S B R (2588 %, 2015) R H Carius
B oy f FE S (R J0R B S — 50~ —80 “C, HL 4 I
200 °C, 143 24 h) , F ] Teflon 4045 7618 73 55k (25
VRIELEE 100 °C L, m# 60 min) , J1 42 I R 90 2 488 4fi 1k
Os(HL IR BE 85 °C, in#i 4 h) , R FH VA hi S A 2 82
W ASE 2 0 s (A3 R RS L 0 B O Rl & T
P, % H 20/ 0s=3.082 7 1E HJ P b L) 2 48 1 %
Os JEAT 5 2 43 1M IE ) . T A SR 04 Y5 AN 1 o2 i
}0.003 7( LA MS1 # MP3D22 2 {5 , 95 W 2 1 0
72).Co % In R MY 2 58 )5 H o I 1l 5T R 24 (b 5t
25 S 8 L (AR Platform H JBGHE & 55 88+ i
TEAS) L 5 b F I s ([ S PES300 %5 85 1
JFE AL, S FH bR i 9 LY /T1253-1999, fu i iy i 22
T B <C0.01 %6 ) i AZ: T2l b 3 b 55 AF 5 B 43 M7 00 3
F 5% AIF (AL 2§ A TXAS100 HL F &AL, % AR 1 Ky
GB/T 15074-2008,ffi FHH ZAF #:1E 35 ) 5E AL .

MR Co J0 2 T o 1 43 2 1 ( 00) (I e &5 41, I
FH X 35k 1 318 9 Co 2 30 8 AN 3 25 572 45 J2 7 1
Az K R T X 32 Wl R R Ak 5 e B B Y R A AT RS
1F , 77 2 Il Puteanus and Halbach (1988). 8 ## 45

FEA 2 R BURE R R R 2 R KA 2 R AT
BT B Co vk AR Iy 5 AR I R S /NI L B % 18
] BT B 4E % 8 Co ¥k 5 Os sk 45 Al o, LA Co L 4E
U 1 g A A L A5 64 Os [R5 2 LU ABPE 9 A A 5
W 45 2 A9 B A G B9 Os [a) 2 2 il 28 15 45 o il £ 10
25 GRS R B ) BEAT FE X, R 2 R i 114 28 4 — 1)
W7 A AR AE 22 I, Os [A)4 22 000 7 i R b e 3 b5
P v il 2 % L W A 2 A K — TR BT, AR A Co 95 4F
Aol A A K 0T N RS A A AR TR B

¥ 6 B 2 4 B 45 o RE 1Y Os [R) 7 28 41 A ith 26
580 Ma LK K VMK Os [7) £ 2 by o i 28 L %t J
S 25 ST A ARNE 4R, 45 T O el R B R A L R
B A SR LA A IR IR e Rt AT R 4
fift % .

2 ZEH 518

RAE ik Co-Os LB FR R 4G 2 e maix
Sh R R I Ay R AR A R A AL B, DL S Ak A
AEAR 2 W TR kb = R L At 1 Bk b 2 E B 75 3]
T TR Z S RA AR RHESR (3R 1,56 2,
Bl 2). Horp, 2P il LA G MS14G 4K T 54 Ma
LA, &1 T 54~35 Ma Ml 28~17 Ma W Hi K #IL#5
] DB I 3 2 A K A T g R U L RE i MHD79 78
80 Ma i Ay FR IR AE K, M & 1 T 5 IRIFLALAS 45 119
] 87, B 28~11 Ma i BB 45 K LASE | JL 4% 4 YR 1 1]
W i85 380 2 R 5~10 Ma. R [ S /R JE 3 )l 7 ¥ 11X A
FEdh CLD34-2 F1 CLD50 77 78 85 £ 2 v S 2%, 1l &
A —EZ R ET R, A8 Ma 2 A ELEK,
J& A AT = RS54, AT A7) 2P B E H 35~32 Ma,
13 Ma [ff i F1 6~1 Ma = /4~ 4 K ] . MP3D10 F1
MP3D22 P HFE iR 1 3 U LI IX, 46 A2 K AFEAR 43
S 65 Ma Fil 80 Ma, 46 J5 £ I 1 54> ) Wi i, Ho A=
109 A I Dy B AR AR B — T L L L, 35~
30 Ma ., 12~10 Ma 2y H 3t [6) 59 4 K W], M 65~
60 Ma,55~45 Ma 1 25~15 Ma Jy He 3 5] i [i1] b7 19 .
Horp , MP3D10 B 88 b A M 2 2 25 B (2201l
2007) 54 3 Co-Os 4F AR HEZL XS Ny R 4, & A SCAR
AL S IE . 25 BTk, b 78 KPS TR
T 1 X 22 42 @ 45 5 1 A K R (8] DB 4 5L A 3 1
— M, R K WA $E 80~75 Ma, 70~65 Ma,
60~50 Ma,42~40 Ma, 35~28 Ma,15~10 Ma, 8~
0 Ma, ¥ i /7 78 19 [8] B # 40 $5 65~60 Ma . 51~



799 HERFL=  http://www .earth-science.net 46 &
Rl ZERBUREZTMSIHOsEMRHARM Co-Os ZEEFERREELRAE
Table 1  Os isotopic composition, Co-Os dating and major element data of crust MS1 from Magellan seamount
BObEE BUFERE Os/™0s AN E P Co-OsfEiy  Cofit/MEM Co K Si Al
(mm) (Ma) (Ma) () () (%) (%)
1 3 0.966 8 0.000 2 1.18 1.18 0.36 0.82 12.80 2.54
2 6 0.941 2 0.000 3 2.00 2.00 0.37 0.75 12.39 2.39
3 9 0.907 0 0.000 3 2.90 2.90 0.43 0.71 10.54 1.96
4 11 0.874 6 0.000 4 3.75 3.75 0.48 0.66 9.16 1.67
5 13 0.8271 0.000 4 8.00 4.72 0.51 0.69 8.19 1.56
6 15 0.787 9 0.000 1 10.00 5.60 0.49 0.65 7.55 1.52
7 17 0.777 8 0.000 1 10.92 6.52 0.44 0.69 8.11 1.65
8 20 0.781 2 0.000 1 12.23 7.83 0.50 0.66 7.22 1.45
9 22 0.790 7 0.000 1 14.43 10.03 0.74 0.62 5.12 1.06
10 25 0.790 9 0.000 1 17.18 12.78 0.75 0.61 4.52 0.94
11 28 0.769 5 0.000 1 28.00 15.09 0.76 0.56 3.44 0.74
12 30 0.708 6 0.000 2 29.87 16.96 0.67 0.57 2.97 0.61
13 33 0.6177 0.000 2 32.20 19.29 0.62 0.56 2.79 0.57
14 37 0.6177 0.000 2 33.81 20.90 0.46 0.56 2.63 0.52
15 41 0.506 9 0.000 1 35.52 22.61 0.44 0.54 2.64 0.54
16 46 0.4315 0.000 3 54.00 25.84 0.61 0.52 2.44 0.60
F2 RBEBLUREZMPID22MOsEMRHMM Co-Os ZEFERREETLERE
Table 2 Os isotopic composition, Co-Os dating and major element data of crust MP3D22 from Line seamount

TR TR R ¥0s/1%0s AN E Co-Os 4 i Cof/NF Co K Si Al
(mm) (Ma) (Ma) (%) (%) (%) (%)
1 4 0.826 7 0.000 1 8.00 2.44 0.44 1.07 7.52 2.09
2 8 0.636 2 0.000 3 11.00 3.75 0.37 1.24 7.26 2.18
3 11 0.712 5 0.000 8 31.00 4.96 0.31 0.86 5.45 1.55
4 15 0.718 2 0.000 3 32.07 6.03 0.18 1.02 8.22 2.31
5 19 0.650 7 0.000 4 33.08 7.04 0.16 0.93 7.43 2.10
6 23 0.6516 0.000 1 34.03 7.99 0.16 0.94 7.26 2.09
7 27 0.653 3 0.000 1 34.95 8.91 0.20 0.92 6.28 1.65
8 30 0.584 4 0.000 1 56.00 9.88 0.27 0.76 4.98 1.22
9 33 0.5351 0.000 1 56.81 10.69 0.22 0.70 4.74 1.16
10 35 0.5658 0.000 1 57.63 11.51 0.23 0.70 4.48 1.09
11 38 0.574 1 0.000 4 58.49 12.37 0.21 0.65 4.33 1.07
12 41 0.604 8 0.000 3 59.50 13.38 0.21 0.66 4.71 1.19
13 45 0.611 2 0.000 2 60.60 14.48 0.19 0.62 4.28 1.11
14 49 0.690 2 0.000 4 66.00 15.32 0.20 0.63 4.26 0.98
15 51 0.777 9 0.000 2 66.70 16.02 0.20 0.66 4.40 0.95
16 54 0.8211 0.002 6 67.42 16.74 0.21 0.59 4.18 0.93
17 56 0.854 7 0.000 7 68.17 17.49 0.23 0.67 4.43 1.07
18 59 0.862 8 0.000 3 69.05 18.37 0.22 0.72 4.79 1.19
19 62 0.803 5 0.000 4 69.94 19.26 0.22 0.71 4.66 1.06
20 65 0.839 6 0.000 2 78.00 20.48 0.24 1.08 7.36 1.58
21 70 0.897 3 0.000 8 79.44 21.92 0.21 1.27 8.88 1.96
22 75 0.916 9 0.000 5 80.53 23.01 0.25 1.45 10.16 2.57
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