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Study Area
Lake Helena was formed when Hauser Dam was 
constructed across the Missouri River in  1911.
This study targeted historic wetlands may have 

existed prior to the formation of the lake. 

Introduction
Lake Helena has been impacted by heavy metal 
contamination as a result of historic mining and ore 
processing impacts on surrounding streams. Lake 
sediment cores are used to study changes in 
sediments over time, which in turn, reflect climate 
change as well as human impacts on a landscape.

Research question
Is there a quantifiable change in the concentration 
of heavy metals in Helena sediments over time? If 
so, are there patterns that match hydrologic, 
climate, or historical landscape changes? 

Research Objective:
Measure the changes in elemental composition of 
lake sediments through time, from a sediment 
core.

Methods
The Environmental Science Landscape Analysis 
class (ES 382) obtained several sediment cores, 
through the ice, approximately 400 m south of the 
NE fishing access of Lake Helena.  Using a X-ray 
fluorescence spectroscopy (XRF) the cores were 
analyzed at two-centimeter intervals. Then, the 
results for all elements that 
appeared in detectable 
amounts were graphed 
and compared to each other. 

Results:
• Sulfur, arsenic, strontium, manganese, and 

calcium show higher levels and variability 
near the bottom, with some increasing in the 
top 10 cm.

• Iron, cesium, barium, titanium, chromium, 
nickel, cobalt show a dip in concentrations 
between 50-100 cm.

• Lead, zinc, and copper show a gradual 
increase over time.

• Work is continuing with additional sediment 
analyses (grainsize, organic content) and on 
establishing ages and sedimentation rates. ES 382 collecting core samples through the 

ice on Lake Helena

Two drives 
produced 
about 140 
cm of core. 

Graphs for each detectable element with amounts in ppm. Elements are grouped by similarity of trends associated with core depth..
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Niton XL5 Plus Handheld XRF Analyzer 
measures concentrations of  heavy 
metals  and other element in soils.
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Sediment core 
being extruded in 

the field and 
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transport back to 
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