Isotopic insights into magmatic source regions
and crustal architecture in the Eastern
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Figure 3. Representative potassic *A-type” granitoids from the Williams Batholith. A. Quartz diorite; B. Coarse-grained monzogranite;
and, C. Zone of hybridization between diorite and monzogranite.
Figure 4 (right). Geological correlation diagram showing the temporal relations between the average crustal residence ages (Tpy) D A:":Ma) 1500

(opaque circles) and depositional or emplacement ages (grey circles) of magmatic and sedimentary units in the Eastern Succession, as 3 . ) : i o
well as associated detrital and inherited ages (open circles) in the same rock packages. Refer to Mark et al. (2005) for references. Figure 1, Schematic diagram showing the temporal relations Figure 2. Simplified geology of the Eastern
between thermal maturation, magmatism, tectonism, fluid flow and  Succession

‘base metal mineralization in the Eastern Succession (~1.7-1.5 Ga).

Compilation of new and existing Sm-Nd isotopic data from igneous and metasedimentary
rocks shows that Eastern Succession have crustal residence ages ranging from 2.8 to 1.7 Stratigraphy, chronology and crustal residence
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Ga (Figs 1-4). These ages generally young going up stratigraphy (Fig. 4) and commonly
correlate well with SHRIMP data, which highlights multiple post-1.9 Ga magmatic events,
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as well many earlier processes reflecting deeper crust events from 2.7 to 1.9 Ga. These
Sm-Nd isotopic trends conform to models of vertical crustal accretion by via addition of
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mantle-derived mafic material between 1.85 and 1.50 Ga. For the most part, however,
these data show that the crust is dominated by two isotopic reservoirs separated from the
depleted mantle at: 1. ~2.6-2.5 Ga, and 2. ~2.3-2.2 Ga. These data are preserved in
metasedimentary rocks, as well and S-, I- and ‘A’-type igneous rocks. An older >2.7 Ga
isotopic reservoir may be recorded in the basement rocks, although little data is available
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to substantiate the significance of this reservoir.

Sm-Nd isotopic data from the post-1.8 Ga igneous rocks shows an apparent
isotopic ‘break’ in Ty, ages that may correlate with the locality of the west of Pilgrim
worm (a major geophysical discontinuity near the Pilgrim Fault, Fig. 1), where rocks on
west commonly have older T, ages (>2.38 Ga) than those on the east (<2.35 Ga). This
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isotopic difference, together with it’s proximity the broadly N-S trending Pilgrim worm 8
3 33
may represent an ancient terrane boundary where the eastern rocks were laterally accreted 35 .
between 2.30 and 1.85 Ga. Furthermore, the Sm-Nd isotopic character (Tp,, 2.6-2.4 Ga) of E
metasedimentary rocks from the Soldier Cap Group, and the dearth of 1.88-1.84 Ga 8 3
zircons suggest that these rocks may not have been derived locally, and may have had a
source components from most eastern Proterozoic inliers (e.g., Georgetown, Coen etc). An isotopic overview of the crust
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: post-1.6 Ga intrusions to the east of
the Pilgrim worm, Eastern
Succession show that the lower
(>30 km), middle (15-30 km) and
upper (<15 km) part of the exposed
crust are compositionally and
isotopically distinct (Figs 5-7).
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X isotopic character of different compositional zones within the crust and their relations to mafic underplating,
Figure 5 A. Time (Ma) vs _Nd of whole-rock Sm-Nd data for magmaticand (-2 to —1). See Figs 5-7. crustal melting, and magma production and ponding.
sedimentary rocks, and syn-ore samples from the Osborne deposit in the .
‘Eastern Succession. Also shown are the composition of the Hiltaba granites, Summary Points:
the Leichhardt Volcanics and Kalkadoon granite, and Corella calc-silicate A Ny A "
rocks. B. Time (Ma) vs_Nd of whole-rock Sm-Nd data for magmatic and Lower Crust: a mixture of older Two main isotopic reservoirs:
sedimentary rocks in the Mount Isa Inlier, and Georgetown, Coen, Yambo q .93 g .26
and Daralong inliers. See Mark et al. (2005) for source data. mafic granulite (Tp: 2.3-2.2 Ga; Older: 2.6-2.5 Ga
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Potassic, ‘A-type’ intrusions: predominantly crustally derived, and locally

pre d i c t iV e m i n e r a I d i s c OV e ’y S lmixed with juvenile material at the site of granite emplacement.
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