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Introduction
• Stygobionts and epigean animals 

are found in the hyporheic zone

• This study aims to understand why
 
• Relative importance of spatial and 

environmental patterns influencing 
community structure
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Hyporheic Zone
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Winter, et. al.  (1998) 



Location
• 109 km Lower Canyons Segment of the Rio Grande, Chihuahuan Desert7 
• Karst springs provide up to 60% of base flow
• Temperature mostly >25°C7 
• Geology: Cretaceous limestone & Quaternary alluvium7 

4Photos: Ben Hutchins



Sites along the Rio Grande River
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Site
Spring



Data Collection 
• 28 hyporheic sites
• 80 samples collected using Bou-Rouch pump
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Bou, C.&R. Rouch.  (1967)
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Data Analysis
• Geochemical analysis
• Taxa collected
• Taxa concordance 
• Environmental and spatial effects
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Cations and Anions 
Across Sites



• 15,606 individuals 
• 82 taxa collected
• 521 stygobionts 
• 3,059 Insects 

Taxa Identified
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Animal Groupings and Environmental Effects

10



Spatial & Environmental Effects 
on Community Structure
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Stygobionts Insects

Richness • + Nitrate Concentration
• -  Distance to Spring
• + River position &  

Nitrate Concentration

• -  Alkalinity
• -  Temperature
• + Dissolved Oxygen

Abundance • + Nitrate Concentration
• -  Distance to Spring

• + pH
• -  Temperature

Photos: Ben Schwartz, Ben Hutchins



Discussion
• Geochemical variance
• Both epigean and hypogean taxa found 
• Animals partitioned into two distinct groups 
• Subterranean and epigean taxa respond to 

different variables
• Dispersal limitation
• Environmental filtering

12Photos: Ben Hutchins, Randy Gibson



Acknowledgments
Ashley Casarez aided in field work, water analysis, and sample processing. Adia Sovie-Tobin, Alan 

Cressler, Ross Winton, & Benjamin Tobin, assisted with field work. Many members of the Schwartz and 
Perez labs assisted with sample processing. Desert Sports Outfitters served as river guides. Victor 

Castillo III assisted with logistics planning. Permits were obtained from Texas Parks and Wildlife 
Department, U.S. Fish and Wildlife Service, and the National Park Service. Funding was provided by 

Texas Parks and Wildlife Department (grant F19AF01156). 

References
• 1 Winter, T.C., Harvey, J.W., Franke, O.L., and Alley, W.M. (1998). Ground water and surface water: a single resource. U.S. Geological Survey, Circular 113. 

• 2 Krause, S., D. M. Hannah, J. H. Fleckenstein, … & P. J. Wood (2011). Inter-disciplinary perspectives on processes in the hyporheic zone. Ecohydrology 4: 
481–499.

• 3 Williams, D. D., C. M. Febria & J. C. Y. Wong.  (2010). Ecotonal and other properties of the hyporheic zone. Fundamental and Applied Limnology/Archiv fu¨r 
Hydrobiologie 176: 349–364.

• 4 Hutchins, B.T., Swink, A.P., Diaz, P.H., & Schwartz, B. (2020). Environmental influences on invertebrate diversity and community composition in the 
hyporheic zone ecotone in Texas, USA: contrasts between co-occurring epigean taxa and stygobionts. Hydrobiologia, 1 – 16.

• 5 Fleckenstein, J. H., et al. (2006). "River‐aquifer interactions, geologic heterogeneity, and low‐flow management." Groundwater 44(6): 837-852.

• 6 Culver, D. C. & T. Pipan.  (2014). Shallow Subterranean Habitats. Ecology, Evolution, and Conservation. Oxford University Press, New York: 1–258.

• 7 Brauch, B.A. (2012).  Hydrogeologic Study of Springs in the Lower Canyons of the Rio Grande, Rio Grande Wild and Scenic River, Texas. [Master’s Thesis, Sul 
Ross State University]. 

• 8 Bou, C.&R. Rouch.  (1967). Un nouveau champ de recherches sur la faune aquatique souterraine. Compte Rendus de l’Academie des Sciences de Paris 
265: 369–370. 

• 9 Dole-Olivier, M. J., Des Châtelliers, M. C., Galassi, D. M., ... & Marmonier, P. (2022). Drivers of functional diversity in the hyporheic zone of a large river. 
Science of the Total Environment, 843, 156985.

13



Questions? 
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