22 6

Vol 22, No. 6

2002 11 QU 'ATERNARY SCIENCES November 2002
*
= DO® N @ ©)
& FHE 1T KB FHEX
> ©) @
x| 7 R 700
(@ ,
550002; @ . 100012)
( )
(
’ ( >;
N . 4 , .
s 3 ,
66
Fr-mail; ouyangzy @hao. ac. cn
* ( : KZCX2— 115) ( : KGCX2—406)

2002— 06— 30 , 2002—09— (4



6 559
i ’
_ ; .
. . . . . 1);
, . . . . .
]
Table | The main parameters of the terrestrial planets! !
10° km 57910 108 200 149600 384 4( 27 %0
fkm 2439.7 6051.8 6378. 14 1737.4 3397.2
fg 3.303< 107 4. 869 10% 5. 976 10% 7. 349X 102 6. 21X 10%
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fmes1 4.2507 10.362 1. 18 2.376 0 5.0225
0.10 0.65 0.37 012 0. 15
d 87. 969 224.701 365. 256 27.321 & 686.98
f 7. 004 3.394 0. 000 5.145 4 1. 850
f 0. 00 177. 36 23. 45 1.54 4 25.19
0.205 6 0.006 8 0.016 7 0.05 0. 093 4
Id 58. 646 2 —243.018 7 0.997 27 27.321 6 1.025 957
feme s 47.87 35.02 2.7 1. 02 24. 13
K 740 730 287 218
fatm * 0 % 1 1014 0. 007
H, He Ne Ar COx N, Ny O Ar H, He .Ne, Ar €O Ny, Ar
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Table 2 The atmospheric compositions and main properties of the terrestrial planets! "
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N> 78. 1% 0, 21. 0%, latm *, (50 ~
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Table 3 Isotopic compositions of noble gases captured in lunar soil: A comparison
with the solar wind and Earth's amosphere!"!
“He PHe “He °Ne DNe P2Ne ZNelNe DNe Ar
2300~ 2800 %+18 12.4~12. 8 314+1.2
2350+120 570+70 13.7+0. 03 30+4 28+9
TX 10 0.3 9. 8+0. 08 34.5+1.0 0.5
1.5 N
1.5.1
° 9
5"'7mbal‘9 D) 95-32% COZ, 2. 7% NZ
14 15
6% Ar ¢ 4) , N—

Ar—"Ar  PXe—"Xe

b °
4 [5.15.16]

Table 4 The composition of the amosphere at the surface of Mars!>">'9

(€O 9. 32%
(N 2.7%
(Ar) 1.6%
() 0.13%
) 0.07%
(H,0) 0.03%
(Ne) 2.5 1L
(Kr) 0.311/L
(Xe) 0.08% 1/
0 0. 03/ 1L
12C/13C 9 90
160) [80) 499 500
UN 5N 277 165
S0AL oAy 20 3000

19X [B32Xe 0.97 2.5
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Abstract

In this paper, the authors analyze the original and evolutional characteristics of the amosphere
and hydrosphere of the Meraity, Verus, Farth (including the Moon), Mars, discuss the differences
of the atmosphere and hydrosphere among the Venus, Mars and the Earth. Compared with the outer
planets of the solar system, the terrestrial planets have small mass and volume, high density, slow
rolations less or no satellite, low volatile element abundances, near the Sun, lost all of their original
atmosphere driven by the strong solar wind during Taurus Period, combined with the frequent and
heavy impacts, the present atmosphere is secondary and come from the leaving of gases in interiors.
The formation and evolution of the atmosphere and hydrosphere of the terrestrial planets were con-
trolled by their mass (representing their energy as well as the duration and intensity of tectonic activ-
ities), the distance from the sun, and other elements. Generally, among the terrestrial plarets the
Earth and Venus characterized by the haviest mass, highest escape velocity, tied up much more gas-
es which are more complicated in components and higher in density . The Mars with light mass and a
velocity of no more than the half of the Earth's, the gases on its surface gradually escaped into the
deep space and the atmosphere became rare. The Mercury is the lightest planet in the terrestrial
planets and nearest to the sun on which not only the solarwind but also thermal motions of molecules
of gases (high temperature) is strong, and the gases easily escape into the space leaving rather rare
atmosphere and have the solar wind poperties. The Moon has the minimum mass with almost no at-
mosphere and hydrosphere. Overall, the thermal history of planets, the distance from the sun and

their mass puts imporiant effects on their atmosphere and hydrosphere formation and evolution.

Key words the terrestrial planets, the atmosphere, the hydrosphere, the effecting ele-

ments



