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 The Baishitouquan topaz- and amazonite-bearing granite 
pluton 42°02-02;N, 95°12-33;E  exhibits five well-exposed 
lithogic zones (Fig. 1): leucogranite zone (a), amazonite-
bearing granite zone (b), amazonite granite zone (c), topaz-
bearing amazonite granite zone (d) and topaz albite granite 
zone (e). Mineralogically, the pluton comprises quartz, K-
feldspar, amazonite, albite, mica, topaz and accessory minerals 
such as spessartine-rich garnet and fluorite. Crystallization of 
the intrusion proceeded upwards from the lower zones (a 
through e). Quartz and topaz are the earliest phases that 
crystallized from the melt, whereas amazonite formed from a 
fluid-rich residual magma and filled interstices and replaced 
earlier minerals. General trends from zone a to zone e are: (1) 
with quartz phenocrysts progressively larger in size and better 
in crystal perfectness, the rock texture changes from 
equigranular to porphyritic; (2) amazonite and topaz are 
enriched in the uppermost three zones; (3) F, H2O, Al2O3 and 
Na2O increase, SiO2, FeO, K2O and Fe3+/Fe2+ decrease, and 
normative compositions on the Qz-Ab-Or diagram move 
towards the Ab apex; (4) F, Li, Rb, Ga, V, Sn, Rb/Cs, Ga/Al 
and (La/Lu)CN increase, whereas Co, Ni, Cr, W, Nb, Zr, U, Th 
and Y decrease. K/Rb, Zr/Hf decrease from 55.0, 15.5 in zone 
a to 34.76, 7.34 in zone e, respectively, a feature comparable 
to highly differentiated crustal leucogranites; (5) 18O 
decrease from 9.25-9.75‰ in zone a to 7.32‰ in zone e; (6) 
homogenization temperatures of melt inclusions in quartz 
decrease from ~860-810 oC (zone a) to ~680-660 oC (zone e). 
Such petrological and geochemical zoning was caused by high 
F and H2O contents of the magma, which enhanced fractional 
crystallization and fluid transfer processes. 

Fig. 1. Geological map and cross section (A-B) of the 
Baishitouquan pluton. Broken lines are boundaries for the 
lithologic zones. 
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The South Bahia Alkaline Province (SBAP) comprises 
twenty alkaline massifs predominately composed of silica 
subsaturated rocks (nepheline and sodalite syenites). The 
SBAP is the only place in Brazil were occurrences of blue-
coloured sodalite-syenite ore have been indentified. The five 
most important syenitic intrusions are: Itabuna Massif (in the 
north, 430 km2, 676 Ma), Floresta Azul Complex (in the 
northeast, 180 km2, 688 Ma), Serra das Araras Massif (in the 
southwest, 220 km2, 739 Ma), Rio Pardo (in the southwest, 46 
km2, 739 Ma) and Itarantim Massif (in the south, 150 km2, 
727 Ma). These were intruded into an Archaean to 
Paleoproterozoic granulite-migmatite-anorthosite terrain. 

We present the results of a systematic investigation of the 
five massifs by the Sm-Nd and Rb-Sr whole-rock isotope 
dilution techniques (cf. Table 1). The analyses were carried 
out at the Laboratory of Isotope Geology of the Federal 
University of Pará (Pará-Iso). 
 

Table 1. εNd(T) and initial Sr ratios of the SBAP massifs. 
 

Massif εεεεNd(T) 87Sr/86Sr 
Itabuna 1.2 to 1.5 0.703 to 0.705 
Floresta Azul -5.2 to -6.0 0.702 to 0.705 
Serra das Araras -2.7 to -4.6 0.703 
Rio Pardo  1.0 0.704 
Itarantim 0.9 to 3.0 0.703 

 
 The SBAP alkaline massifs have roughly similar Sri 
(0.702 to 0.705), save for the blue-coloured sodalite-syenite. 
In terms of Nd isotopes there are two groups: Itabuna, Rio 
Pardo and Itarantim have positive initial εNd (0.9 to 3.0), 
Floresta Azul and Araras have negative initial εNd (-2.7 to  
-6.0). 
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