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that supplied heavy minerals to the Lower Cretaceous deltaic 
reservoir sandstones of the Scotian Basin is hampered by the 
lack of regional information on mineral characteristics in po-
tential source areas. Identifying detrital sediment provenance 
is also hampered by parallelism of the Appalachian terranes to 
the margin of the Scotian Basin, so that recognition of early 
Ordovician or mid Devonian monazite or zircon is not partic-
ularly diagnostic of source. In this study, we have attempted 
to identify the occurrence, character, and abundance of dis-
tinctive heavy minerals in the Appalachian hinterland that are 
also found in Cretaceous sandstones offshore. Samples from 
modern river sands (derived principally from erosion of tills 
and outwash) and local Pleistocene stony tills are used to ob-
tain mineralogical samples from Appalachian source rocks on 
a regional scale. Selected Carboniferous sandstones were sam-
pled to evaluate the character of polycyclic detrital minerals, 
in particular to determine whether any textural parameters 
such as size, shape, or roundness of minerals might be useful 
as an indicator of polycyclic compared with first cycle origin.

Chemical variation diagrams from our present database 
of >4000 Cretaceous offshore heavy mineral analyses define 
different chemical types of garnet, tourmaline, zircon, spinel, 
monazite, amphibole, biotite, and muscovite. These chemical 
types were then used as the basis for classifying, identifying, im-
aging, and counting the same mineral types in potential source 
rocks using the Mineral Liberation Analysis (MLA) facilities at 
the Inco Innovation Centre at Memorial University, through 
the cooperation of Paul Sylvester and Michael Schaffer.

Preliminary results show that many of the mineral types 
recognized in the offshore Cretaceous rocks can be matched 
to similar minerals in samples collected on land. Some min-
erals identified as relatively abundant on land are sparse or 
absent offshore. Different types of spinel and garnet, for exam-
ple, on land have different size modes despite almost identical 
densities, suggesting that size is inherited from source rocks. 
Subsequent size sorting during transport may concentrate or 
diminish the abundance of particular types of garnet or spi-
nel. Simple shape measures such as aspect ratio, angularity, 
and shape factor do not appear dependant on sample type 
(till, river, unconsolidated rock, crushed rock), but aspect ratio 
empirically allows the proportion of zircons of different ages 
to be estimated.

The data suggest that it will be possible to match many off-
shore heavy minerals more precisely and faster to sources and 
to evaluate the role of sorting in determining offshore mineral 
assemblages. Identifying criteria for polycyclic vs. first cycle 
minerals appears more challenging.

  




