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Numerous springs discharge from the Cambrian St. Lawrence 
formation. These springs help create a world-class trout fishery



The St. Lawrence was viewed as a 
confining unit (aquitard) based on its 
geology & the head differences in the 
units above & below it

Hydrogeologic Map of Minnesota Bedrock Hydrogeology, Kanivetsky 
& Walton, 1978. Minnesota Geological Survey





St. Lawrence Formation consists of  
interbedded dolostone, siltstone and 
shale. Considered to be a confining unit.





The fact that springs discharge from the St. Lawrence has beenThe fact that springs discharge from the St. Lawrence has been 
known for several decades. This block diagram is from the Winona 
County Geologic Atlas karst plate published by the MGS in 1984.



Dye Tracing Investigations

• The tracing work was done begin to define the springsheds (contribution 
areas) of St. Lawrence springs 

• The traces were run using passive charcoal detectors (bugs) for collecting• The traces were run using passive charcoal detectors (bugs) for collecting 
samples

• The dyes used were Uranine C (Fluorescein), Eosin and Rhodamine WT
• Analysis of the bugs was done at the University of Minnesota Dept. OfAnalysis of the bugs was done at the University of Minnesota Dept. Of 

Earth Science using a Shimadzu scanning spectrofluorophotometer







LCCMR, Carbon, BorsonSpring(85:A255), In:071115 1200, Out:071123 1200
Pk=Pearson VII Area  5 Peaks  

r2=0 996509 SE=0 240411 F=4371 64r2=0.996509  SE=0.240411  F=4371.64
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Site Breakthrough Flow Speeds Sample Type

Ahrensfeld 1 150-300 m/day Dye input 1
Nov. 2007- (dye detected at the
springs 2+ years later)

Charcoal detector

Ahrensfeld 2 400-600 m/day Dye input
29 Aug. 2008. Dye detected with
charcoal samplers 1+ year later

Direct Water Sample

Kiefer Valley 260-580 m/day
Ch l d t tCharcoal detector

Daley Creek 180-360 m/day
Charcoal detector

S lli C k 35 240 /dSullivan Creek 35-240 m/day
Charcoal detector

Borson Northeast 75-110 m/day
Charcoal detector

Indian Springs Creek 80-285 m/day
Charcoal detector

St. Lawrence Dye Trace Sites and Flow Speeds



IMPLICATIONS OF VERTICAL AND BEDDING PLANE FRACTURES IN 
AQUITARDS:

ST LAWRENCE AQUITARD: RECENT DYE TRACE (Jeff Green, 
MNDNR; Green and others, 2008; and Green and others, in review)

-Horizontal flow speed, 100’s meters/dayo o ta o speed, 00 s ete s/day
-Vertical flow speed, meters/day

Dye introDye intro

Dye exit

Dye exit



Wolfram spring



Borson spring



Classic Karst Stream Sink



St. Lawrence stream sinks do not look like classic karst features.



Kiefer Valley, Whitewater WMA





LiDAR imagery is being used to locate more sinking points



Large valley to the east with no flowing stream at valley mouth



LiDAR at the first St. Lawrence dye tracing points





Borson NE site. DNR CIR photo



2011 50 cm CIR 











The geographic distribution of these sites indicate that this is a regional phenomenon 



Conclusions

The St. Lawrence  Formation has a conduit flow component

Our view that St. Lawrence springs had some measure of 
separation from direct surface impacts is not correct

Land and water management decisions in the uplands above the 
St. Lawrence sinking points will affect groundwater qualityg p g q y

The distribution of St. Lawrence sinking streams indicate that this 
is a regional phenomenonis a regional phenomenon

LiDAR and Aerial Photographs (particularly CIR) are valuable 
l f id if i di i i S L ftools for identifying distinctive St. Lawrence features



i ?Questions?


