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Multiple stratigraphic sections have been collected through two olivine-phyric, tholeiitic sills. A 21 to 26m thick
lower sill is exposed over a strike length > 55 kms, and a 43 to 45m thick upper sill is exposed over a strike
length > 45 kms, with little change in thickness or internal stratigraphy along strike in either sill. Both sills have
classic S-shaped profiles when Mg# = Mg/(Mg+Fe) is plotted relative to height. The lower 8 to 10m of both sills
are composed of picritic gabbro in which the % olivine increases upward from the lower contact to ∼50% at the
top of the picritic zone, and then abruptly decreases to <5% in the overlying medium-grained dolerite. S-shaped
Mg# profiles in other sills have been attributed to the settling of mafic phenocrysts entrained in the magma at the
time of emplacement. The abundant olivine in the basal zones of both sills, suggest that such a process may have
operated in these sills as well. Least-squares mixing suggests that the bulk composition of the lower (∼25m) sill
can be explained as a mixture of ∼84.1% magma with ∼1.3% augite phenocrysts, ∼10.6 % olivine phenocrysts,
and∼4% xenoliths, and that the bulk composition of the upper (∼45m) sill can be explained as a mixture of 90.4%
magma with ∼2.7% augite phenocrysts, and ∼6.8 % olivine phenocrysts.
S-shaped Mg# profiles resulting from the distribution of mafic phenocrysts should correlate with S-shaped profiles
for Mg and Fe which are concentrated in mafic phenocrysts, and reversed S-shaped profiles for Si, Ti, Al, Ca, Na,
and K which are depleted in mafic phenocrysts. A strong S-shaped Mg profile combined with a weak S-shaped Fe
profile results in an overall S-shaped Mg# profile. Profiles within the lower (∼25m) sill match these predictions
suggesting that differentiation within this sill is dominated by the redistribution of initial phenocrysts.
Compositional profiles within the upper (∼45m) sill are more complex. Mg and Mg# have pronounced S-shaped
profiles, and Ti, Na and K have reversed S-shaped profiles as expected. Fe has an M-shaped profile with two
maxima and three minima (resembling an M rotated 90 degrees onto its side), while Si, Al, and Ca have reversed
M-shaped profiles with three maxima and two minima. These complex profiles can be modeled as the redistribution
of initial mafic phenocrysts to produce the lower maxima and minima, followed by in-situ crystal fractionation and
interstitial melt migration to produce the upper maxima and minima. Least-squares mixing suggests that removal
of ∼15% plagioclase, ∼12% augite, and ∼3% olivine from the magma could produce the observed in-situ Fe-
enrichment differentiation trend.
An additional complication in the upper sill is the presence of a small excursion in the dolerite section marked by
an abrupt shift to higher Mg, Ca, and Co, and lower Fe, Ti, and Cr. This horizon is present at the same stratigraphic
level in multiple profiles over a horizontal distance of >45 km. Modeling suggests a recharge event of ∼15% new
magma into the differentiating sill.


