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Detrital rutile, a polymorph of TiO2, is one of the most 
stable heavy minerals during earth surface and diagenetic 
processes. It generally retains its original chemical signature 
making it useful in provenance determination. To improve the 
use of rutile for this purpose, a database of rutile grain com-
positions was created using high quality electron microprobe 
(EMP) analyses of trace elements. The trace elements selected 
for analysis were V, Cr, Fe, Nb, Ta, Zr, Hf, Mn, and Mo, with 
analysis times ranging from 150 to 600 seconds on peak and 
75 to 300 seconds on background.

The morphology and texture of analyzed grains was re-
corded using backscattered electron (BSE) images. To better 
distinguish between diagenetic and detrital rutile, a set of cri-
teria was compiled by comparing till and river sands from the 
Appalachians with offshore Cretaceous sandstones that have 
experienced diagenesis, but were derived from a similar source. 
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In addition, selected crystalline rock samples from Atlantic 
Canada have been examined.

Detrital grains of rutile are generally homogenous, lack 
alteration structures, and may show obvious signs of trans-
port, such as edges that are rounded or broken and a deeply 
pitted surface. In diagenetic rutile, alteration structures such 
as parallel-oriented needles and ribbons are commonly seen. 
Diagenetic rutile may also contain kaolinite, show evidence 
for volume loss, have a wrinkled texture, or a lobate external 
form. Chemical variability within and differences between de-
trital and diagenetic rutile have been established using binary 
plots of selected trace elements coupled with statistical analysis 
of the data. The applicability of a widely used discrimination 
diagram (Cr vs. Nb) from the literature that provides fields for 
some metamorphic rocks has been extended with the addition 
of diagnostic fields for felsic igneous rocks, mafic igneous rocks, 
granulites, and low-grade metasedimentary rocks.

Future work involves applying this new information to 
determine the source and dispersion of Cretaceous reservoir 
sandstones in the Scotian Basin from a representative set of 
sandstones obtained from wells from different parts of the 
basin. Titanium-rich minerals are unusually abundant in the 
Scotian Basin and the equivalent fluvial Chaswood Formation 
and may have influenced reservoir quality.

  
  




