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The Pan-African Hook Batholith formed during the assembly of the Gondwana supercontinent between 570 and
520 Ma (U-Pb on zircon) as a result of syn-collisional stage interaction between the Congo and Kalahari Cratons1.
The extension of the batholith, exposed and undercover, is estimated to be between 25,000 and 30,000 km2. The
bimodal magmatism (mafic to predominantly felsic) is characterized by both an alkali-calcic and an alkalic suite,
with the felsic rocks featuring a typical A-type, metaluminous, high Fe/Mg and K/Na geochemical signature. The
scattered outcrops of gabbroic rocks, both tholeiitic and alkaline, suggest periodic input of mantle material, which,
in some cases, interacted with metasomatizing fluids. Fractional crystallization is invoked for the most differenti-
ated products, while Sr-Nd isotopes rule out any significant contribution from crustal assimilation. Exceptionally
highly radiogenic Pb isotopes have been measured on both unaltered and hydrothermally altered rocks, and attest
to the radiogenic character of the batholith. The Pb isotopes indicate that the anomalous signature was acquired
during, or soon after, magma emplacement, and was likely enhanced by metasomatizing fluids. An enrichment in
Th and U, affecting large portions of the crust along the southern margin of the Congo Craton, is suggested by
comparable anomalous Pb isotopes measured in basement gneisses in the Domes Region, Zambian Copperbelt.
Geochemical and isotopic evidence support interaction between mantle components and portions of the deep crust
at pressures of < 10 kbar, while decompression melting of rising asthenospheric mantle ponding at the base of
the crust heated, and ultimately melted, crustal material. Low-pressure mineral phases in metasedimentary wall
rocks along the eastern margin of the pluton indicate that the magma was subsequently emplaced at shallow crustal
depths. A crucial contribution to the crustal melting was likely provided by internal radiogenic heat production of
the thickened crust, and is in agreement with the high radioactivity of the pluton. A tectono-thermal model where
crustal accretion is accompanied by slab retreat and lithospheric mantle thinning, can reconcile coeval orogenic
contraction in the crust and A-type magmatism. The emplacement of the Hook Batholith further supports the idea
that A-type granites, commonly considered to be restricted to extension-related environments, can also occur in
compressional regimes.


