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ELASTIC WAVE VELOCITY IN ECLOGITE :A REVIEW
ZHAO Zhi-dan"?, ZHOU Wen-ge'. XIE Hongsen', ZHU Mao-xu'

(L. Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang, Guizhou 550002,China)

(2. China University of Geosciences, Beijing 100083 ,China )

Abstract :Elastic wave velocity in eclogites have been well studied recently. Eclogite has experi-
enced high pressure and ultrahigh pressure metamorphism formed in the mantle condition and
came back to the crust. The elastic parameters, excluding p-and swave velocity, velocity
anisotropy and Poisson s ratios are very important for discussing the constitution and state of
the lithospheres, nature of the M oho and the crust-mantle recy cling. Eclogites have the highest
density, ranging from 3. 2t03. 65 g°cm %, and the highest p-wave velocity (7.3 ~8. 9 km s |
at 1 GPa) in all the metamorphic rocks. Density and p-w ave velocity exhibit a linear relationship
in eclogites. The microcracks closure pressure in eclogites may be higher than 1 GPa. Pressure
derivatives of eclogite range from 0.3 to 0.4 km°s ' “GPa '. Average temperature derivatives

—1, 01 . :
=C . Eclogites have the lowest p-wave velocity

of eclogite are around —3. 4X 10 * km°s
anisotropy (<X 3%) in all the rocks. The elastic wave velocity and density of eclogites imply that
eclogites may be still existing in the lower crust with an amount less than 50%, which is re-
sponsible for the deep crustal reflectors in Bergen Arcs of Norway, and crustal high speed zones
in Dabie Orogenic Belt, Eastern China. The upper mantle of the Dabieshan area is very similar
to the ultrahigh pressure eclogites in elastic characteristics. Much higher density of eclogites
than that of the mantle rocks and the upper mantle suggest that the low er parts of the subduct-
ed lithosphere could break off and detach into the mantle. The well-accepted model of delamina-
tion is one of the most suitable candidates in explaining the origin of eclogite. Crust-mantle recy-
cling is enclosed in the formation process of eclogites. Some eclogites formed in the mantle could
sink into and become one of the endmembers of the mantle, whereas other small amount of e-
clogites will come back to the crust and exposed in the surface by exhumation of metamorphic

terranes.

Key words ‘eclogite elastic-w ave velocity density scrust-mantle recy cling ;Dabieshan



