Portable XRF chemostratigraphy of a paleo-glacial foreland basin, the Nanaimo Lowalands, Vancouver Island
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Introduction Location Methods Borehole Chemo-Stratigraphy + Grain Size Data

Data obtained by pXRF spectrometry can be plotted and compared with the visual stratigraphic sediment descriptions and laboratory grain size analyses. An upwards increase in silt content of the Dashwood Drift 1s reflected 1n an upwards increase 1n concentration of
many elements such as Ca, Cr, Cu, Fe etc as seen 1n the Spider borehole. The Cowichan Head Fm. 1s expanded 1n the Spider borehole where the lower unit 1s comparableto the Dashwood Drift and the upper unit 1s comparable to the overlying Quadra sand. The Quadra
sand displays decrease in silt and clay content compared to other sediments and displays an increase in Sr, and a decrease in Cr, Cu and Ti. The Vashon Drift and Capilano Sediments can be differentiated from each other, and the underlying Quadra Sand, by variations
2) Dry and disaggregate sample in the concentration of elements such as Ba, Fe, and Mn.

3) Sieve to <63 um (silt + clay)
4) Place sample in 23 mm diameter plastic vials, to a height of 30 mm, to C O chran e

obtain sufficient density and “infinite thickness™

A relatively thick and extensive succession of late Pleistocene proglacial, glacial and
interstadial sediments occurs in the Strait of Geor gia in British Columbia (and Puget

Sound 1n Washington). Strata include the Dashwood and Vashon tills, the Cowichan Head,
Quadra sand, and Capilano sediments. All of these units form either regional aquifers, or
aquitards, hence understanding the spatial heterogeneity and lithochemistry are of high
interest due to increasing groundwater i1ssues 1n this area. Numerous studies have reviewed
the lithostratigraphy, depositional environments and age relationship of these units;

however, to-date there has been no systematic geochemical characterization. To resolve

1) Sample at ~1 meter intervals and above and below visible geological
contacts
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elemental concentration trends as the underlying Dashwood till and 1s attributed to
sediments sourced from Vancouver Island. In contrast, the upper Cowichan Head
Formation and overlying Quadra sand have a geochemical signature (e.g. a relative
increase 1n Sr concentration) reflecting a change in provenance to the Coast Mountains.
The overlying Vashon Drift and Capilano Sediments can be differentiated from each other

and the underlying Quadra Sand, by variations in the relative enrichment/depletion of the Wictoria | P rinci pal Com ponent Ana Iys IS 40— - a0 = - - -40-: z -40-: -40-:
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clements Ba, Fe, and Mg. To our knowledge these results are the first systematic
geochemical characterization of late Pleistocene succession in the Nanaimo Lowlands.

Comparing the score and loading plots identifies co-relationships between elements and
positive and negative relationships of the elements. The relative change of these values
and their trends display the behavior of the weighted grouping of elements (i.e. a
change 1n the trend displays a change 1n the relationship of elements at that depth). Use

-60 i -60 A 60 -60 7 -60 A -60 -60 -60 -60 A -60

70 —

80 A -80 A -80 1 -80 -80 -80 A -80 A -80 -80 A -80 1

-80 — -80 -80 - - -80 1 -80 -80 -

90 —
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