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The Hadean from birth of the Earth to 4.03 Ga is the earliest period of the history of the earth, and defined by no preservatior
of rock records in the earth. Eoarchean crustal records are also rare, so that the details of early Earth are not revealed yet.

Acasta Gneiss Complex (AGC), located in the western part of the Slave Province, Canada, is one of the Early Archean terrane
and mainly consists of 3.6-4.0 Ga felsic and layered gneiss suites and mafic rocks. Minor mafic rocks are distributed all ove
the AGC and occur as rounded to elliptical enclaves and inclusions in the felsic and layered gneisses. These field occurrence
the mafic rocks suggest that they were formed before the formation of granitoid precursor of felsic gneisses and have potenti
to demonstrate the Early Archean mantle evolution. However, the AGC is subjected to numerous metamorphic and alteratio
events. The Acasta mafic rocks mainly consist of amphibolites with hornblende, plagioclase and quartz, suggesting that the
underwent at least amphibolite facies metamorphism. No relict igneous minerals are preserved. At some localities, hornblendite
with over 90 % modal abundance of hornblende occur as restites of anatexis. This study constrain the Early Archean mantl
characteristics from the least altered samples, which selected based on the effects of alteration process by methods of whole rc
major and trace element compositions.

The compositions of the amphibolites range from basalt to basaltic andesite (Si02=48-57 wt. %, Mg0=2.179.8 wt. %) anc
negative correlations can be seen betweesOAland MgO contents and N&® and MgO contents respectively. The horn-
blendites have higher MgO and lowerx&l; and NaO contents than amphibolites, supporting the geological evidence that the
hornblendites were derived from residue of anatexis. Amphibolites are divided into three groups based on their major element
and primitive mantle (PM)-normalized trace element patterns: Low-Al, Intermediate-Al and High-Al amphibolite respectively.

The Low-Al amphibolites are plotted between the Intermediate-Al amphibolites and hornblendites on thevAIRQO
diagram. They have relatively higher LREE contents than the Intermediate-Al amphibolites. They display negative Zr and Ti
anomalies on the PM-normalized trace element patterns. Those characteristics are similar to those of hornblendites. On the ott
hand, PM-normalized trace element patterns of the High-Al amphiblites are highly scattered. The geochemical characteristic
of the amphibolites suggest that the Low-Al amphibolites were formed as a residue with incomplete melt loss due to the partia
melting of the Intermediate-Al amphibolites, whereas the High-Al amphiblites as the melts addition. The geological and geo-
chemical evidence indicates that the compositions of almost mafic rocks at the AGC were affected by secondary partial melting
but some mafic rocks, the Intermediate-Al amphibolites, possibly preserve their primary characteristics.

Except for Nb, the Intermediate-Al amphibolites have flat PM-normalized trace element patterns. Their negative Nb anomalie:
suggest that they were generated at the subduction setting, implying slab-dehydration process already occur in the Early Archee
Mantle evolution through geologic time is an alternative candidate for the Nb negative anomaly.
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