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If anorthosites occurring as cumulate layers in layered 
(stratiform) basic intrusions, for example Bushveld or 
Stillwater are due to differentiation of basic magma in situ 
then massif-type Proterozoic anorthosites which show a much 
more subordinate presence of gabbroic rocks than the strati- 
form type and also a much more (more than 90% mode) sodic 
plagioclase (~ndesine) in abundance (compared with labradorite 
in ordinary gabbros and bytownite in the Stillwater and 
Bushveld anorthosites) cannot be products of fractional 
crystallization of mafic melts derived from mantle. From an 
exhaustive study of the massif-type anorthosites from Grenville 
and Nain provinces Simmons and Hanson(1) concluded that 
anorthositic masses are not products of fractional crystalli- 
zation of mafic melts derived from the mantle, but they are 
results of partial melting of tholeiitic basalt under 
conditions of relatively high f(02) at depths corresponding 

to 15 - 20 kbar pressure (probably of the order of 50-60 km 
depth) in an orogenically thickened crust formed during 
continental collision. This paper, therefore, proposes a new 
model that Proterozoic anorthosite massifs represent the 
initial melts (i.e., those formed at the lowest degrees of 
partial melting producing Ab rich liquids) formed during 
partial melting of large areas of sea-floor basalts (say over 
a period of more than 100 my) in the subduction zones. This 
concept is based on Sack1s(2) proposal that subduction of 
oceanic lithosphere is a conditional and dependant phenomena 
on the increase in density of the subducted slab due to loss 
of low-density crustal plagioclase at high pressures. The 
loss of low-density crustal plagioclase from the sea-floor 
basalt leading to increase in density may be also accompanied 
by the partial melting of more albitic plagioclase in the 
subduction zones leaving the more calcic plagioclase due to 
unique thermal regimes with high geothermal gradients prevail- 
ing during Proterozoic times. Sea-floor basalts during 
spreading and enroute to the site of subduction would take 
up relatively radiogenic strontium (3) from the sea-water. 
The proposed model for the origin of massif anorthosites is 
capable of explaining a wide variety of geological(4) 
(abundance of more sodic plagioclase rich rocks, subordinate 
presence of gabbroic rocks and concentric arrangement of a 
gabbroic margin around a leucocratic core), geochemical (5) 
(the high Sr content unsupported by parent Rb and low Rb/Sr 
of anorthosites, hemo-ilmenite(4) and low values of the molar 
X = MgO/MgO+FeO) and geophysical (-ve gravity anomalies, 
Mg 
restricted geochronogical occurrence) characteristic of 
massif anorthosites. This paper maintains that Labrador 
anorthosites are produced due to higher degrees of partial 
melting due to higher geothermal gradients or due to 
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depression of melting temperature of sea-floor basalts in 
subduction zones than Grenville anorthosites. 
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