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The Precambrian is marked by the stabilization of sub-
continental mantle lithosphere and associated crystallization
of lithospheric diamonds from slab-derived carbon [1,2].
These features and higher nitrogen contents are consistent
with diamond fluid delivery from the crustal (eclogitic) part
of the slab and keel growth by lateral accretion/advective
thickening [e.g. 3-5] in shallow and reducing mantle wedge
settings. Such diamonds are rare to non-existent in the
Phanerozoic.

Sublithospheric diamonds are also slab-derived but from
nitrogen-poor fluids/melts. These diamond fluids were
delivered from deeper carbonated crustal or serpentinized
mantle portions of cold slabs that subducted into the mantle
transition zone regions and warmed up. While the age of such
sublithospheric diamonds is poorly known, current mantle
tomogrpahy shows that these conditions are a feature of the
modern Earth and are consistent with the few ages that show
these diamonds are younger. Aside from depth differences,
the conditions for the crystallization of slab-associated
lithospheric vs sublithospheric diamonds are fundamentally
different in slab temperature, fluid composition, and fluid
source within the slab source-rock.

We hypothesize that these differences between

lithospheric and sublithospheric diamonds may also be of
temporal significance. If so, slab-derived diamond
petrogenesis could be a key to understanding why cratonic
keel formation is prevalent in the early Precambrian. Slab-
derived diamonds provide evidence for a transition from
Precambrian conditions of shallow-devolatilization and
warmer, more buoyant plates, that would facilitate lithosphere
thickening to Phanerozoic conditions of deeper-
devolatilization, cooler, and less buoyant plates, that are less
conducive to lithosphere thickening.
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