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We did observe a pattern in range size and 

environmental conditions that gave insight into the 

benthic-to-pelagic shift of North American 

Minnows. On average, benthic species tend to have 

larger range sizes, which could suggest they are 

more adaptable to a wider variety of environmental 

conditions. As bottom feeders, they do not rely on 

unpredictable food sources but instead depend more 

on lithology. Their ideal habitat preferences being 

reliable suggests that they are more capable of 

occupying a variety of more diverse, widespread 

environments. 

In contrast, pelagic species, which occupy the open 

water column, are more susceptible to fluctuating 

conditions, such as food sources, temperature, and 

water chemistry. Since these species are impacted 

by more specific environmental conditions needed 

for survival, their range size would naturally be 

more constrained. 

A noticeable change in habitat selectivity could 

serve as an indicator for this microhabitat shift. 

Benthic species being pressured, whether by 

anthropogenic factors or natural changes, to reduce 

their range size or adjust their habitat preferences 

could be a signal for the need of a benthic-to-pelagic 

shift. Such pressures could provide a basis for 

understanding this evolutionary pattern.

Conclusion

• Further analysis of specific environmental 

conditions and their significance would 

greatly improve our understanding of the 

benthic-to-pelagic shift of North American 

minnows. 

• Refining the range size analysis by excluding 

river basins without fish presence from the 

convex hull would improve the accuracy of 

our estimates. 

• Reprojection of convex hulls from degrees to 

meters, again improving the accuracy of our 

estimates. 

Next Steps

This study aims to investigate the ecological and 

evolutionary mechanisms driving the shift of 

North American minnows from benthic to 

pelagic zones in freshwater ecosystems. Our 

finding of an on average larger range size in 

benthic species compared to pelagic species 

suggests that there are possible predictors of this 

transition. Through an analysis of species 

distribution data, including range size, and an 

examination of the environmental conditions 

within these ranges, this research examines the 

factors influencing this microhabitat shift and its 

potential consequences on ecosystem dynamics.

Abstract

Background

The study focused on 58 distinct minnow species 

from various assemblages within the Leuciscidae 

family, representing a mix of both benthic and 

pelagic species. To create the species’ ranges, 

FishNet2 was used to gather the locations of  various 

institutions’ catalogued specimens. These locations 

were exported into presence points in QGIS. Then 

using the Minimum bounding geometry tool in 

QGIS’ Vector Geometry, a Convex Hull was 

generated for each species’ range. This polygon 

allowed us to visualize and quantify the range size. 
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Fig. 1: Complete range sizes of  all 58 study species

Fig. 2: Uncorrected range size and convex hull of Notropis baileyi

Fig. 3 Range size of Notropis baileyi used for correction (USGS)

Fig. 1: Evolutionary history of mouth angle among leuciscid fishes 

(Burress and Hart, 2024)

The mouth angle of minnows is associated with 

their zone in the water column. Benthic species, 

depicted in blue, have inferior mouths while 

pelagic species, depicted in orange, have superior 

mouths. The phylogenetic tree above illustrates 

the shift from benthic-to-pelagic species, 

highlighting their divergence in their morphology 

and zone over time. 
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