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ISOTOPIC EVIDENCE FOR VARIABLY ENRICHED MORE LITHOSPHERIC MANTLE 
IN XENOLITHS FROM NORTH QUEENSLAND, AUSTRALIA 
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Accretion of lower Phanerozoic lithosphere in eastern Australia is believed to have 
involved various intraplate and subduction-related processes. Ultramafic xenoliths from 
five Recent alkalic basalt eruptive centers in the Atherton, McBride and Chudleigh 
Provinces of north Queensland provide evidence for variable enrichment of very 
primitive MORE lithosphere. The samples studied are predominantly Cr-diopside 
spinel Iherzolites and several pyroxenites and amphibole pyroxenites that occur as dikes 
in large composite samples (Irving, 1980). Nd and Sr isotopic compositions for our 
samples (not age corrected), along with those reported by O'Reilly et al. (1988), plot 
mostly within the field of modern MORE (Fig. 1), however, one sample from Sapphire 
Hill is markedly more enriched (^^Sr/^^Sr 0.70991, e -8). REE abundances for 
constituent clinopyroxenes range from light REE-depleted to quite light REE-enriched 
(Fig. 2), and correlate well with the range in isotopic composition. Two host basalts 
have isotopic compositions typical of continental OIB-like, asthenospheric melts. 

The xenolith results are consistent with models of lithospheric mantle based on 
other xenolith suites (e.g., McDonough and McCulloch, 1987; Menzies, 1990), however, 
the range in the north Queensland examples is very large over a small area, and implies 
that the underlying mantle lithosphere is unusually heterogeneous on a small scale. We 
interpret the results as implying ancient subduction of oceanic lithosphere beneath the 
eastern margin of Australia, with subsequent metasomatism by fluids, now widely 
believed to be carbonatitic (Green and Wallace, 1988; Meen et al., 1989). 

References 

Green, D. H. and Wallace, M. E. (1988) Mantle metasomatism by ephemeral 
carbonatite melts. Nature, 336, 459-462. 

Irving, A. J. (1980) Petrology and geochemistry of composite ultramafic xenoliths in 
alkalic basalts and implications for magmatic processes within the mantle. American 
Journal of Science, 280A, 389-426. 

McDonough, W. F. and McCulloch, M. T. (1987) Isotopic heterogeneity in the southeast 
Australian subcontinental lithospheric mantle. Earth and Planetary Science Letters, 86, 
327-340. 

Meen, J. K., Ayers, J. C., and Fregeau, E. J. (1989) A model of mantle metasomatism by 
carbonated alkaline melts: Trace-element and isotopic compositions of mantle source 
regions of carbonatite and other continental igneous rocks. In Bell, K., Ed., 
Carbonatites: Genesis and Evolution, p. 464-499. Unwin Hyman, London. 

Menzies, M. A. (1990) Archean, Proterozoic and Phanerozoic lithospheres. In Menzies, 
M. A., Ed., Continental Mantle, 67-86. Clarendon Press, Oxford. 

O'Reilly, S. Y., Griffin, W. L., and Stabel, A. (1988) Evolution of Phanerozoic eastern 
Australian lithosphere: Isotopic evidence for magmatic and tectonic underplating. 
Journal of Petrology, Special Lithosphere Issue, 89-108. 



S
am

pl
e/

C
ho

nd
ri

te
s 

Extended Abstracts 187 

0.5136 

0.5134- 

0.5132- 
�D 

z 
5 0.5130 

Z 0.5128 
n 
�q- 

0.5126" 

0.5124- 

X 
Q76-5 

X LE76-4 

X BC83-2 
X SH76-2P 

X 32-76-4 

A 
Host XLE76-1P 
Basalts 

0.5122 

Xenoliths and 
Host Basalts 

X SH83-2 

I I I I I 
0.701 0.703 0.705 0.707 0.709 0.71 1 0.713 

8 7_ , 86_ Sr/ Sr 


