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Chemical characteristics of lithospheric peridotites and constituent minerals could reflect 
processes of lithosphere formation and evolution. The recognition that the Kaapvaal and Siberian 
lithospheric peridotites have excessive abundances of orthopyroxene (e.g., Boyd, 1996) has 
important implications for geochemical processes and environments in which cratonic roots in these 
regons occurred (e.g., Kelemen and Hart, 1995). Ancient "enrichment process" inferred from Sm-Nd 
model ages (e.g., Richardson et al., 1978; Pearson et al., 1995) may be related to processes of 
orthopyroxene formation. 

In contrast, recent results show that lithospheric peridotites from the Slave craton(Canada) 
do not have excessive orthopyroxene (Boyd, 1997), indicating that evolutionary histories could vary 
from craton to craton. 

An attempt was made here to examine whether trace element abundance patterns of 
lithospheric peridotites beneath the Slave craton reflect the differences in mineralogy and the major 
element composition. Since only very few peridotite xenoliths have been available for examination, 
garnet grains in heavy mineral concentrates collected for diamond exploration in the Slave Province 
were analyzed here as representing random samples of the lithospheric root beneath the Canadian 
Shield. 

An epoxy mount containing more than 450 grains from the Camsell Lake kimberlite field (CL 
60493) was analyzed for major elements (at UIGGM, Novosibirsk) and for La, Ce, Nd, Sm, Eu, Dy, 
Er, Yb, Ti, V, Sr, Y, and Zr (at Woods Hole Oceanographic Institution using a Cameca IMS 3f ion 
probe). For all elements an energy offset of -90 v was used. Analytical uncertainties range from 10- 
30% for REE to 3-5% for other trace elements. 

Results on garnets from the CL-25 kimberlite pipe from the same general area (Pokhilenko et 
al., 1997) demonstrate that CaO vs Cr203 variations of the Slave craton garnets are significantly 
different from those of a similar population (heavy mineral concentrate garnets) from the Udachnaya 
pipe (Sobolev et al., 1977; see their Fig. b). The Slave population studied here is characterized by 
relative scarcity of subcalcic "harzburgite" compositions (<4% of 320 analyzed; cf. ~20% of 265 for 
Udachnaya), and by dominant "lherzolitic" compositions (>90%). It is also noticeable that garnets 
with high CaO and Cr203 (CaO>6%, Cr2O3>10%) are present (~8%; cf ~6% for Udachnaya). 

Salient points of the trace element results can be summarized as follows: 
(1) Sinusoidal REE patterns, which are typical for purple/pink garnets from Kaapvaal and Siberian 
peridotites, are not common in the Slave craton lherzolitic garnets (<20%); 
(2) Instead, the majority of lherzolitic garnets have smoothly LREE-depleted patterns typical for 
mantle garnets with [La]n ~0.1 and [Yb]n ~10. 
(3) High-Ca, high-Cr garnets invariably show LREE-enriched and sinusoidal patterns, and can have 
anomalously high Sr contents (>10 ppm). 

The results demonstrate that trace element abundances of lithospheric peridotites beneath 
the Slave craton rarely display evidence for "metasomatism" and "enriched signatures". This could 
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be a reflection of their differences in major elements and orthopyroxene abundances from the 
Kaapvaal and Siberian counterparts. 
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