Hydrogeochemical impact on the karst
watershed of the Krka River in Slovenia
interpreted by U and Th isotopic composition
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Main objective:

Use of U & Th isotopes as a complimentary tool to
traditional geochemical parameters and stable isotopes.

Check possible U & Th fractionations in environment
with predominantly carbonate lithology,

- with the help of MC-ICP-MS.



Uranium (U) & Thorium (Th)
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U & Th isotope fractionations in nature

o 234 /238

- Short-term chronometer & tracer of U mobility.
g >10% from secular equilibrium

* Alpha recoil process
® 238U/235U:
— Studying redox variation in the past.
~(0.03% from secular equilibrium

* Solubility in different redox state

* Nuclear field shift effect
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A conceptual model of oxidation-based 234U fractionation.

- Geochemical tracer & indicator of carbonate detrital contaminations.



Study area: Krka River in Slovenia

Map of the examined area and locations of the sampling sites:
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Methodology: Analytical procedure
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Results: U isotopic composition in water samples

U concentration, 234U/238U activity ratio, and 638Uz, 1,, Value in analyzed water

samples with the distance from the spring:
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Component (%)

Results: u isotopic composition in carbonate and water samples

Comparison of 234U/238U activity ratio, 6238U_gp112, Value and U concentration in water,

tufa and carbonate bedrock samples; S: spring, T: tributary, and R: mainstream:
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Results: Th isotopic composition in carbonate samples

Component (%)

Th concentration and 23°Th/232Th activity ratio in analyzed tufa (T) and carbonate

bedrock samples (B) with the distance from the spring:
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Elemental mineral composition of tufa and carbonate bedrock samples from the XRF.



Conclusions

* U isotopic composition shows potential as a tracer:

* lithological characteristics of the bedrock;

* mixing waters from different origins;
* to track seasonal variations along the flow of karstic waters;

* indicator for the storage of CO, as authigenic carbonate in tufa and carbonate detrital
contamination.

* Th isotopic ratio demonstrates as an indicator to:

« differentiate between authigenic and detrital carbonate in tufa.

Data presented new evidence on the U and Th isotope disequilibrium in river
water and its tufa appearance and brings broader knowledge on fluxes and their
governing mechanisms within the local and global biogeochemical C cycle.
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