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Biological Sampling in Deep Karst Aquifers 

Several collection methods were employed during this study, including 
the use of drift and plankton nets attached at the well outflow.  When the 
outflow was not directly accessible or it was impractical to net the 
outflow, for example on an irrigation line, an in-line sampler was installed 
in the pipeline, as close to the well head as feasible.   
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MATERIALS & METHODS 

Karst aquifers can harbor vertebrate and invertebrate fauna that are 
often poorly sampled. Stream caves provide occasional windows into 
this habitat, but the majority is inaccessible to researchers, and can 
only be sampled remotely using traps and nets at springs and wells. 
In order to sample closed agricultural irrigation systems, we designed 
in-line samplers to filter large water volumes in the Edwards Aquifer 
in Texas.  In the sampling of 43 wells, 20 new localities were 
identified for aquifer crustaceans, an order (Bathynellacea) 
previously unknown from the aquifer was identified, and a new 
species of copepod was discovered. Specimens of the only two blind 
catfish in the United States were obtained for the first time since 
1978, and were made available for genetic analysis for the first time. 
In contrast, in a study conducted in the Madison Aquifer near Wind 
Cave, South Dakota, sampling at 19 aquifer sites produced no 
evidence of the existence of vertebrate or macroinvertebrate fauna. 

 

RESULTS (cont.) COMPARISON STUDY: WIND CAVE 

Wind Cave, located in the Madison Aquifer of the Black Hills, is a maze 
cave whose characteristic traits include the boxwork, remnant paleokarst, 
and dogtooth and nailhead spar crystalline calcite. Each of these traits is 
indicative of a different stage in the development of this polygenetic 
cave. Lakes  and cave drips in the deeper portions of Wind Cave were 
baited and surveyed for fauna, as was  adjacent terrestrial habitat.  Nets 
were place on well and spring outflows in and around Wind Cave 
National Park, and kick-netting was also conducted in spring pools.  
 
Moore (2005) notes the presence of the collembolan Arrhopalites caecus 
in a few pools in the tour trail sections of upper Wind Cave. Our visit 
detected a springtail we tentatively identify as Oncopodura cruciata 
based on the species list by Peck (1959). Aside from these sparse records 
of springtails, terrestrial fauna appear to be absent from the deeper 
areas of Wind Cave that are far from the natural entrance, and human 
and trogloxene inputs.  No aquifer fauna were detected at any of the 
subterranean lakes, drip sites, or at any springs or wells.   
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Nine samples of blindcat material (Trogloglanis pattersoni and Satan 
eurystomus) were collected from the well site with the highest diversity 
όǘƘŜ ά!ƭŘǊƛŘƎŜ нлфέ ǿŜƭƭύ.  We sampled this well for more than a year 
before the first fish was collected.  These collections resultedin the 
successful sequencing of these species for the first time.  

One Bexar County site that was little more than an overflow pipe in a 
street drain yielded a thermosbaenacean (probably Tethysbaena 
(=Monodella) texana), which represents a new locality for the species. 
The order is interesting due to its relict Tethys Sea distribution, and that it 
is the only known species in this order from the continental United 
States.   Also collected from this site was an undescribed species of 
copepod, proving that there are  still undiscovered species in unlikely 
places. 

RESULTS (cont.) 

INTRODUCTION 

An in-line sampler 
installed on an 
irrigation line.  The 
gasket around the 
access door keeps 
the seal water tight 
to maintain pressure 
within the pipe.  The 
net is attached 
directly onto the 
pipe, preventing 
contamination from 
backwashed water. 

RESULTS Obligate subterranean fauna are typically understudied due to the 
general inaccessibility of their habitats, leaving a wealth of species 
undiscovered. As new ways to study these habitats are developed, the 
body of knowledge about these species is increasing. The number of 
known subterranean species in the United States and Canada more than 
quadrupled between 1960 and 1998, increasing from just 334 in 1960 to 
1353 over the course of 38 years (Peck 1998). Stygobitic fauna is 
especially understudied, being represented by only 425 species at the 
ǘƛƳŜ ƻŦ tŜŎƪΩǎ όмффуύ ǊŜǎŜŀǊŎƘΦ  
 
Most existing research  in the Edwards Aquifer of central Texas 
addresses species associated with spring outflow (e.g. Gibson et al. 
2008, Holsinger and Longley 1980). Less well known are the fauna that 
occupy the interior zone of the aquifer that is usually inaccessible. The 
typically small stygobitic invertebrate fauna that inhabit these deep 
zones have adapted to their unique habitat constraints such as a 
complete lack of light (and hence a lack of primary production) and a 
high pressure environment. The last intense study of the deep portion 
of the Edwards Aquifer was done by Karnei (1978) and yielded 16 
stygobitic invertebrates, six of which were undescribed at the time. To 
date there are over 40 described species inhabiting the aquifer (Longley 
1986, Gibson et al. 2008). 
 
The Edwards contains two deep aquifer-dwelling vertebrates: the 
widemouth blindcat, Satan eurystomus, and the toothless blindcat, 
Trogloglanis pattersoni.  These are the only two species of blind catfish 
in the United States, and the last published collection of either species 
was over 30 years ago, when Karnei (1978) collected them from wells in 
the San Antonio area. Prior to this study, these were the only catfish in 
the US for which a genetic analysis had not been conducted. Most sites 
collected by Karnei (1978) no longer exist or are not accessible.  Our 
study focused on establishing a sampling network based on well 
accessibility and the documented distribution pattern of these species 
near the saline water interface of the aquifer. 
  
 

Toothless blindcat collected from the Aldridge 209 well.  

Stygobitic crustacean fauna from this site represent new locality records 
for several species including the cave shrimp Palaemonetes antrorum 
and the subterranean amphipod Holsingerius samacos .  Together with 
collections from the Tschirhart well, these records might represent the 
first confirmed  collections of this amphipod in Bexar County.  Additional 
new locality records at the site include the Bogidiellid amphipod 
Parabogidiella americana and for a third amphipod species that is not 
Holsingerius sp., which may be Paraholsingerius (Randy Gibson, pers. 
comm.), and  for the isopod species Cirolanides texensis  and 
Speocirolana hardeni.  
 

 

From a site in Comal County we collected the obscure order of aquifer 
crustaceans Bathynellacea, which were previously unknown from the 
Edwards Aquifer.  

Three groundwater species were collected from the San Antonio Zoo 
Well, including a minute snail in the genus Phreatodrobia. This genus 
occurs primarily in the Balcones Fault Zone region of Texas, and the 
only records from Bexar County prior to this come from two other 
wells (Hershler and Longley, 1986), both of the species P. imitata, 
which is likely what the specimen from the Zoo well represents.  
 

This Speocirolana hardeni 
was collected live from the 
Aldridge 209 well when  it 
flowing under artesian flow 
because the pump was 
being replaced.  The animal 
lived for several days in 
captivity after collection. 

Representatives from an entire 
order of organisms never before 
recorded from the Edwards 
Aquifer were collected from a 
home well in Comal County.  

A new locality 
record for 
Tethysbaena texana 
was recorded from 
overflow water 
collected from a 
well in Bexar 
County. 

Phreatodrobia sp. collected from the San Antonio Zoo well. 
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Calcite Lake in the bottom of Wind Cave, colored green during dye tracing study. 

ACKNOWLEDGEMENTS 

We thank Jeff Hughes  of the National Park Service Water Resources 
office, and Rod Horrocks, Jason Walz, Dan Austin, and Marc Ohms at 
Wind Cave National Park for  sponsoring and facilitating this study. 

http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts

