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Alkali basalts show wide geochemical diversity which 

may be caused by chemical heterogeneity of the source 
mantle, different partial melting extents, and shallow-level 
processes like magma mixing and fractional crystallization. 
Interaction between peridotite xenolith and magma may be 
another important factor influencing the magma composition, 
but has not been well studied. This work focuses on this 
factor, and aims to understand its effect on the geochemical 
diversity of the alkali basalts. 

Spinel peridotite xenoliths are common in the alkali 
basalts from Panshishan in Subei basin, eastern China, and 
are studied here. Petrographic observation and composition 
data show that spinels far away from the peridotite-basalt 
boundary have no significant composition change 
((Cr#=Cr/(Cr+Al+Fe3+); 9~14), while those near the 
boundary have much higher Cr# (20~28). Further, the 
composition of small spinel grains changes more (Cr#= 
44~49). The variation patterns of the spinel compositions 
suggest large T gradients within the peridotites, in agreement 
with the T estimates with some geothermometers (up to 
~418 °C). The capture depth of the peridotites has been 
estimated as ~1.6 GPa. According to fluid-flow calculation, 
the ascending velocity of the magma was ~2.12 to 6.19 m/s in 
order to suspend the peridotite xenoliths with diameter up to 
~0.5 m. It took ~2.24-6.55 h to transport these xenoliths to 
the surface. Heat transfer analysis between the xenoliths and 
host lava also suggests different T gradients in the peridotites, 
subject to the capture depth, interaction time, and size of the 
peridotites. 

Heating and decompression led to local partial melting of 
the peridotite xenolith to different extents. These melts mixed 
with the host alkali basaltic magmas, quickly became 
homogenized, and affected the composition of the alkali 
basaltic magmas. 
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