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A Role for Biodiversity Collections in Large 
River Restoration Ecology

• Radical freshwater ecosystem changes 
over the last century – coincides with 
collections growth.

• Stable Isotope Analysis provides a 
common ‘currency’ to study ecological 
processes.

• Fish are nearly ubiquitous ‘integrators’ 
of aquatic food resources and well 
represented in Biodiversity Collections



MSB Georeferenced Localities – Major Southwestern Rivers
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From Swanson et al. 2010. Earth Surf. Process. Landforms
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Predicted Effects of River 
Regulation
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Rio Grande Fishes Sampling Scheme (kmax= 
10; n = 713)

upstream downstream

Time Frame
Cochiti Bernalillo Bernardo Bosque

k n k n k n k n

1930 -1950 7 31 7 26 6 27 --- ---

1970s 8 37 9 38 8 36 8 39

early 1990s 8 36 10 48 9 45 9 45

late 1990s 7 28 7 33 8 40 8 35

2000s 4 36 7 52 9 59 6 22

Past

Present
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Ecological processes are strongly affected by 
river modification over the last century

Evidence of significant temporal changes in fish 
community function in the Rio Grande

Isotopic niche collapse after closure of a major dam and 
channel modification.

Trajectories of 15N and 13C consistent with point inputs 
of wastewater

Two targets for restoration are restoring heterogeneity 
and reducing nutrient inputs



Scaling up - Freshwater Fish Specimens – US
10 most abundant species by Watershed Area
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Challenges and Uncertainties
• Destructive Sampling
• Preservation Effects – Combinability?
• Visibility/Discoverability - FAIR
• Shifting Historical Baselines?
• Sparse and Uneven Records in Time and Space?
• SIA Data/Metadata Aggregator?



Besser, A., et al. 2024.



Sparse and Uneven Museum Sampling

• Body size bias
• Pooling samples in time and space
• Interpolation 
• Bayesian inference approaches
• New analytic work, e.g., SITA, pseudo-BACI



https://isobank.tacc.utexas.edu/

SIA Data Availability - Isobank



• River regulation strongly affects nutrient flow and 
fish community dynamics in the Rio Grande 

• Effects of regulation increase in severity over decadal 
time scales

• Potential for restoration ecology
• Restoration of overbank spring floods
• Address point-source nutrient loading
• Anticipate reversal of trajectories we identified

• Broader role for Biodiversity Collections for baseline, 
reference, and post-restoration goal assessment

Intersection of SIA, Collections & Environmental Data
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