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Investigating the Earth's mantle is, in the 
strict sense, only possible by indirect means. The 
two main sources of information on the mantle come 
from xenoliths, carried in either alkali basalts or 
kimberlites, and alpine-type peridotites. 
Xenoliths tend to be of restricted size (usually 
<30 cm diameter) and usually suffer static anneal
ing during accent under high temperature and zero 
deviatoric stress conditons. Because of this, 
partial recrystallization emplacement effects have 
to be "seen through" in order to assess true mantle 
textures. On the other hand, alpine-type 
peridotites suffer decreasing temperature under 
increasing deviatoric stress during their emplace
ment, making them less susceptible to annealing. 
Furthermore, alpine-type peridotites provide a 
larger mantle sampge, typically occurring in masses 
of hundreds of km This permits in situ evaluation 
of the structure, petrology and chemistry of the 
upper mantle. 

The lherzolite subtype occurs as mantle slabs in 
the garnet, spinel or plagioclase lherzolite sta
bility fields, representing mantle samples from 

<100 km depth. Spinel lherzolite is the most com
mon. They are typified by the lherzolite massifs 
of the western Mediterranean. The ophiolite sub
type occurs with plagioclase lherzolite or harzbur
gite mantle units, representing mantle samples from 
<20 km depth. Both subtypes commonly show the 
development of tectonite fabrics which have formed 
due to solid state high temperature creep. The 
development of gneissose and migmatitic fabrics is 
commonplace, particularly in the lherzolite sub
type. 

In addition to the solid state deformation of 
peridotite, a number of mafic segregation processes 
occur within the upper mantle. This results in the 
formation of veins, dykes and layers which may 
cross-cut peridotite tectonite fabrics. Their 
origin is problematic but they probably represent 
(1) trapped partial melts; (2) melt residue; (3) 
recycled ocean crust (via subduction zones); (4) 
metamorphic differentiates or (S) mantle meta
somatites. They are important phenomena as they 
have a bearing on the generation of primary, primi
tive and parental magmas to the ocean crust. 
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