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This study investigates use of bulk-sediment 
geochemical analyses to determine sediment provenance in 
the Upper Jurassic–Lower Cretaceous deltaic sediments in 
the Scotian Basin. 445 samples of mudstone and sandstone 
representing the geographic and stratigraphic range of 
interest have been analysed for 57 elements. The data were 
first screened to exclude the effect of severe diagenesis and 
appraised for the influence on element variation of grain 
size, source-area weathering, hydraulic sorting, polycyclic 
concentration of heavy minerals, and diagenesis using 
scatter plots and principal-component analysis (PCA). 
Diagenetic processes added Ca to many rocks and removed 
K in rocks buried below 3 km, thus impacting published 
weathering indices. However, other geochemical evidence 
for the degree of weathering showed climatically controlled 
changes in weathering in the Tithonian and Barremian. 
Lower weathering indices in the Albian Cree Member 
results not from aridity in the hinterland, but rather from 
greater supply from higher-grade metamorphic terranes 
of Labrador. Covariance of elements in heavy minerals 
demonstrates polycyclic supply and stratigraphic changes in 
sources, with greater importance of first-cycle minerals than 
previously interpreted from mineral studies. Geochemical 
analyses revealed a previously unsuspected Tithonian 
alkali volcanic sediment source, characterized by very 
high Nb and Ta, derived from fluvial erosion of ash from 
the Labrador rift. Mississippi-Valley type hydrothermal 
mineralization of shales was an unexpected finding of 
the geochemical analysis. The lack of highly contrasting 
sources means that geochemistry alone is inadequate to 
determine sediment provenance. Published discrimination 
diagrams are of limited value and single indicator elements 
for particular sources are generally lacking. However, low 
Cr is supplied by the Meguma terrane, whereas high Cr 
is supplied from Labrador and the ophiolites of western 
Newfoundland. Careful consideration of geochemical 
variability on a case-by-case basis, integrated with detrital 
mineral studies, provides new insights into paleoclimate, 
sediment provenance, and hence regional tectonics.
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