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Abstract ; It is difficult to explore chemical compositions of the Earth’ s interiors, especially the mantle, since of their spa-
tial -temporal unreachability. Nowadays, scientists investigate the chemical compositions of the mantle by the approaches of
geophysics and experimental mineralogy and petrology. The results obtained by the three methods indicated that the mantle
transition zone mainly consists of wadsleyite, Ringwoodite, majorite, and small quantity of CaSiO,-perovskite, and that
the lower mantle mainly consists of perovskite, post-peroskite, and magnesiowiistite. On the basis of the investigation of
compositions of mantle transition zone and lower mantle, heat sources in the Earth’ s interior are proposed as following; 1)
decay of radioactive elements and cooling of the primitive melting silicate Earth, 2) interaction of high electrical conduc-
tivity materials and the magnetic field of the Earth, 3) the Earth’ s core. These conclusions are of great importance in bet-
ter understanding of geodynamic and thermodynamic processes in the deep interior of the Earth.
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Table 1 The major compositions of the primitive mantle % (wt. )

FAE SCHRL 18 ] SCHk[20]  Scmk(21]  sck[22]  SciEk(23]  Scik(24]  Sck(25]  SCiik(26]
MgO 36.77 + 0.44 38.1 38.3 36.8 35.5 37.8 37.8 37.77
Al, Oy 4.49 + 0.37 3.3 4.0 4.1 4.8 4.06 4.45 4.09
Si0, 45.40 = 0.30 45.1 45.1 45.6 46.2 46.0 45.0 46.12
Ca0 3.65 + 0.31 3.1 3.5 3.5 4.4 3.27 3.55 3.23
TFeO 8.10 = 0.05 8.0 7.8 7.5 7.7 8.05 7.49
Total 98.41 + 0.10 97.6 98.7 97.5 98.6 98. 85 98.7

(RLE/Mg) y 1.21 = 0.10 1.02 1.03~1.14 1.1~1.4 1.3~1.5 1.06~1.07 1.17 1.05 ~1.08
Mg* 0.890 + 0.001 0.895 0.897 0.897 0.891 0.893 0.900

TE:Mg" 2y Mg/ (Mg + Fe) BE/R 1L ; (RLE/Mg) M AEAA 2 A TC 3 X Mg SRAEALIE ; (RLE/Mg) S RT# 3 CLUERRLB A7 (RLE/ Mg) A7 AL
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A-The solid and hollow circles, squares, diamonds and triangles represent viscosities of anhydrous and hydrous MgSiO; melt under

different pressures at temperatures of 3000K ( circles) , 4000K (squares) , and 6000K ( diamonds) , respectively; B-The solid and hollow

triangles and circles represent viscosities of anhydrous and hydrous MgSiO; melt at the different temperatures, respectively, the solid and

dotted lines show the variation tendencies of viscosities; dash-dot lines denote the viscosity of water at 20°C in the normal atmosphere.
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Table 2 Elastic constants of perovskite and post-perovskite at 120 GPa

[93]

Cyy Cpp Cas Cp Cis Cos Cas Css Ceo K G
Pv 907 1157 1104 513 406 431 364 271 333 648.0 310.9
PPv 1252 929 1233 414 325 478 277 266 408 647.2 327.5

TG T T OB B AU
Py i (m/s) 1V, = 141183V, = 76365V, = 11026
PPy i (m/s) :V, = 141585V, = 7783;V,, = 10940
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