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Si stable isotopes (830Si) and Germanium (Ge/Si) to trace silicate
weathering pathways
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Silicate Weathering Tracers

Silicon Stable Isotopes (53°Si) Ge/Si
* Silicon isotope fraction is not affected * Ge/Sitendsto be enriched in bedrock
by bedrock dissolution * Ge behaves like Si, can be incorporated
* Sensitive to both clay formation into clays
* Amorphous Silica can reach * On longtimescales, can replace silicon
equilibrium on time scales of weeks in clay minerals
(SO FAST)!

» Useful to providing context to 3°Si
measurements!
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 Sagehen Creek is a small, montane
catchment found in the Central Sierra
Nevada

* |treceives about 850mm of annual
precipitation

* ~80% of which is snow

* |ts elevation ranges from 2663m to
1877m at the USGS station

* Underlying lithology is comprised of
mixed volcanics (basaltic andesite)
and granodiorite

Kirchner et. al., (2020)
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* Dr Laura Rademacher has done
extensive work at Sagehen Creek,
looking at groundwater ages of
spring waters, and stream waters
across the watershed since 1997
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Rademacher et. al., (2005), Rademacher et. al., (2001)
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2. Focus on daily variation of - 50, .- P v E R g
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* Mean groundwater ages of the  |sammees| =2 0 | ey ., P
springs range from 28 years - . f égg
(baseflow) to 15 years T:g,;‘” Pt % Oss
(snowmelt) g Qsa

* (Rademacher et al., 2005)

* (Manning et al., 2012)

* Thereis a significant
groundwater aquifer with
groundwater circulation
depths exceeding 100m based
on geothermal data

* (Brummetal., 2009)
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