South to north flow in Lake Bonneville: evidence from carbonate mineralogy and geochemistry
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Goals and Significance of the Study Results

Samples and Lake Phases

Secular changes in the mineralogy and chemistry of fine-grained carbonate sediment formed in the surface
waters of lakes are sensitive to changes in lake hydrology. This study tests the utility of Sr-isotope ratios and
formation of aragonite as indicators of direction of flow and mixing of water masses in Lake Bonneville.

Samples were analyzed from four cores of offshore marl from the Great Salt Lake and Sevier
basins. Two cores are located in the center of the northern basin, one core in the center of the
southern basin, and one on the north side of the threshold that separates the two basins.

RK-8 and NMF-5 show opposite trends in A:C and Sr-isotopes during each lake phase. During the
early lake and post-Stansbury phases, values are low in RK-8 and moderate to high in NFM-5.
During the full lake phase, values are moderate in RK-8 and low in NMF-5. During the post-flood

Four lake phases are defined by this study. The early lake phase occurred prior to 18 ka when phase, values in RK-8 decrease and those in NFM-5 increase.
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Bear River dominated the inflow.

the two basins was not well mixed
The presence of similar amounts of
-| aragonite in RK-8, TM-1, and NMF-5
suggest that flow from the Sevier
basin continued during this phase of
lake transgression.

Sevier lake water was dominated by
the Sevier (37Sr/26Sr = 0.7086) River,
with minor discharge from radiogenic
hot springs at higher elevations.
Conditions and water chemistry

| produced variable and low to
moderate amounts of aragonite.

Surface flow from Sevier basin ceased, Conclusions

indicated by low A:C and 37Sr/36Sr ratios
in TM-1. However, the spikes of
aragonite in GSL96-6 might reflect times
when south-to-north flow did occurred,

The distinct A:C and Sr-isotope ratios of the Sevier basin provide a
fingerprint of water from this basin that can be used to track
hydrology of Lake Bonneville. South-to-north surface flow from the
Sevier basin into the Great Salt Lake basin occurred during the
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