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Water TracersWater Tracers
A fundamental tool for measuring flow 

velocities in the rapid flow portions of 
aquifers.

Fluorescent dyes have proven to be useful  
for tracing in karst aquifers.

In addition to flow velocities, tracers can 
yield information about the nature of the 
subsurface flow path.

Questions have been raised about the 
safety of fluorescent dyes by regulators in 
some states.



Water TracersWater Tracers
After over a century of routine usage with 

no reported damage to biota or humans 
research has identified two species that 
are truly endangered by fluorescent 
dye traces (S. Johnson, 2005): 
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Water TracersWater Tracers
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Bos sanctus
Postulatio falsus
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The Groundwater Basins of Forestville State ParkThe Groundwater Basins of Forestville State Park
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Lanesboro Fish Hatchery
October 1991
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Photo by Blaze Cummingham

Anastamoses on ceiling of Diamond Caverns, KY



KAUA



Actun Kaua, Yucatan, Mexico

Map compliments of George Veni
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Oronoco Landfill Dye Trace, Olmsted County 1989Oronoco Landfill Dye Trace, Olmsted County 1989
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Summary
1. Dendritic Conduit Flow

a) Normal Flow – single, narrow, asymmetric 
breakthrough curves – velocities of km/day.

b) High Flow – two, overlapping breakthrough 
curves – velocities of km/day.

2. Anastomosing, High Transmissivity Zones
Complex, multi-peaked, broad breakthrough 
curves – leading edge velocities of km/day.

3. Vadose Zone Flow
Multiple breakthrough curves driven by recharge 
events – can continue for several years.

4. Mixed Flow Systems.


