
The numerous peridotite xenoliths entrained in Paleozoic
kimberlites and Cenozoic alkali basalts in North China have
made the direct study of in situ lithosphere mantle available
(Liu et al., 1981; Zhou and O’Nions, 1986, Song et al.,
1989; Menzies et al., 1993; Chen, 1996; Chi et al., 1996; Xu
et al., 1996; Zhou et al., 1996, Zheng et al., 1999). Two ap-
parent differences between Paleozoic and Cenozoic lithos-
phere mantle beneath North China have been concluded by
many scientists: 1) The lithosphere mantle was as thick as
200 km in Paleozoic while it was reduced to 60∼ 80 km in
Cenozoic; 2) Hydrous phases, such as phlogopite and ser-
pentine, are common in the Paleozoic kimberlite-borne
xenoliths while they are rarely found in the Cenozoic basalt-
borne xenoliths. To answer how the lithosphere mantle be-
neath North China evolved from Paleozoic to Cenozoic, it
becomes the top priority to obtain the information about the
Mesozoic lithosphere mantle. Unfortunately, only two
Mesozoic xenolith localities have been reported so far, dis-
tinct from the numerous Paleozoic and Cenozoic xenolith
localities.

The deep-seated xenoliths entrained by the alkali basalts
(ca. 84 Ma, K-Ar) in Fuxin area include spinel lherzolites,
lherzolites, pyroxenites and two-pyroxene granulites
(Zheng et al., 1999). Amphibole is found in both spinel
lherzolite and pyroxenite xenoliths, indicating the hydrous
feature of the Mesozoic lithosphere mantle. Olivines have
similar Fo content (89∼ 91%) to that from the Cenozoic
xenoliths. Diopsides are enriched in Al and depleted in Ca.
MgAl 2O4 dominates in the composition of spinel. The
Cr/(Cr+Al) ratio of spinel (<0.100) is much lower than that
in the Cenozoic peridotite xenoliths. The existence of phlo-
gopite and the Al-rich feature in both diopside and spinel
indicate that the Mesozoic peridotite xenolith, hence the
lithosphere mantle is more fertile than that in  Paleozoic.
The equilibrium temperature of the spinel lherzolites is in
the range of 940∼ 1050°C, similar to those of the Cenozoic
xenoliths. 

The peridotite xenoliths entrained in the diorites (ca. 120
Ma, K-Ar) in Shangdong area include lherzolites, harzbur-
gites and wehrlites. They are typically in two kinds of struc-
ture: cumulative and metamorphic. The cumulative peri-
dotite xenoliths show similar mineral composition to those
Cenozoic basalt-borne xenoliths except for the common oc-
currence of chrompicotite instead of spinel. The metamor-
phic peridotite xenoliths show extremely high Fo content in
olivine (97%), much higher than that in the olivines from
most peridotite xenoliths (86∼ 90%, highest 95%). Diopside
from the metamorphic xenoliths is enriched in Al2O3 (>6.0
wt%) and CaO contents (>25 wt%) and depleted in Na2O
content (<0.01 wt%). The composition of the spinels from

the metamorphic xenoliths is dominated by MgAl2O4. The
mineralogical Mg# number in the metamorphic xenoliths is
characterized by olivine > spinel > diopside, distinct from
the normal sequence of diopside > enstatite > olivine >
spinel in the Cenozoic peridotite xenoliths. The origin of the
peridotite xenoliths and their implications for the in situ
lithosphere mantle are not clear yet; however, it is a hot de-
bate and a two-stage cumulate model has been proposed.

The comparison between Mesozoic and Cenozoic basalt-
borne xenoliths indicates a dehydration process coupled
with the thinning of the lithosphere mantle beneath North
China. More information about the lithosphere mantle will
be supplied from further study of these diorite-borne xeno-
liths. Detailed geochemical and comparative study over the
Mesozoic basalt- and diorite-borne peridotite xenoliths is
being conducted, which should be stressed as their key role
in the study of lithosphere mantle evolution and the rarity of
the Mesozoic xenolith localities in North China.
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