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Native fish have declined their ranges in the previous century due to 
anthropogenic effects on aquatic ecosystems such as pollution and 
habitat degradation1,2,3. Native fish reintroduction has become an 
increasingly popular conservation tool for many native species that have 
been extirpated or reduced in their native ranges 1. The effects of these 
reintroductions on the native fish assemblages remains largely 
undocumented.

The objective of this study is to assess the impacts of reintroducing the 
Bluebreast Darter. We hypothesized that the reintroduction of the 
Bluebreast Darter will lead to significant alterations in biomass and 
diversity of the resident fish assemblage. Specifically, we predicted that 
reintegrating the Bluebreast Darter will increase competition among 
darters of the genus Etheostoma for food resources and habitat, resulting 
in changes to the relative abundance of fishes. However, habitat 
heterogeneity at individual stream sites is predicted to create variability 
in responses. 

METHODS

RESULTS
Bluebreast Darter abundance was different by treatment (F2, 26.4 = 30.11, p < 0.001), year (F4, 144 = 2.67, p = 0.035), and D50 (F1,101.7 = 4.57, p = 0.035). 
However, treatment differences were entirely caused by the inclusion of the reference sites in the Kokosing basin, and no relationship was found when 
those sites were excluded (F1, 7.67 = 3.15, p = 0.116) Community diversity (as measured by Hill numbers) was different by Bluebreast abundance (F1, 10.2 = 
9.16, p < 0.001) and year (F4, 155.8 = 3.57, p = 0.008). Community evenness was different by treatment (F2, 9.79 = 3.14, p = 0.036) and year (F4, 145.56 = 2.56, 
p = 0.041), and also showed a trend with Bluebreast Darter abundance (F1, 127.1, p = 0.078). Season was incredibly significant for Bluebreast Darter 
abundance (F1, 142 = 21.7, p << 0.001) and diversity (F1, 154 = 17.5, p <<0.001), and not for evenness.

STUDY SYSTEM 

Figure 1. Map of the Upper Licking River basin, Ohio. Red dots indicates sites (i.e., riffles) 
where Bluebreast Darters were reintroduced, and the blue dots indicates control riffles. 

Photograph taken by Krystal Pocock

Figure 2. (a) Male and (b) female Bluebreast Darters. 

Field Collection:
• The fish assemblage was surveyed by backpack 
electroshocking with a seine at each site with a 
standardized catch-per-unit effort.  
• Lengths and individual weights of Bluebreast 
Darters were recorded, including counts and batch 
weights of other species caught. 
• Various hydrogeomorphic and chemical 
variables were measured. These include pebble 
counts and phosphorus and nitrate 
concentrations. 

Reintroduction:
• A total of 1914 fish 
were tagged and 
translocated between 
2016 and 2017 to 
various riffles 
throughout the study 
basin, with stocking 
stopping in 2018 due to 
evidence of population 
establishment4.
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INTRODUCTION
The reintroduction of native fish to watersheds from which they have 
been extirpated for decades presents a novel opportunity to study 
complex fish community interactions in streams. We examine how the 
reintroduction of the Bluebreast Darter (Etheostoma camurum) to the 
Upper Licking River basin of Ohio affects community stability among riffle 
fish species. We sampled fish assemblages during and after 
reintroduction, along with various hydrogeomorphic variables such as 
substrate and streamflow velocity. Initial results suggest that larger 
substrate sizes is positively related to both Bluebreast Darter persistence 
after reintroduction as well as fish assemblage evenness. 

Statistical Analyses
• In addition to visually exploring the data, linear regression was used to assess 

potential relationships between hydrogeomorphic and fish variables, as well as 
between Bluebreast Darter and assemblage metrics. All data were analyzed in R. 

• Linear mixed models were used to ascertain changes in response variables over 
time. Response variables included community diversity, evenness, and Bluebreast
Darter abundance.

Figure 5. Bluebreast Darters collected from one of the 
reintroduction/study sites.

Figure 3. Relationships between (a) estimated marginal  means 
of diversity over the years, and (b) estimated marginal means of 

evenness over the years.
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Figure 4. Relationships between Bluebreast
Darter and Mottled Sculpin abundance, 

Pearson correlation:-0.1112763

Despite promising results indicating a changing community, the problems 
associated with analyzing such a large and variable dataset leaves future 
questions to be answered about the impacts of native fish reintroduction. 
The nuanced effects of interspecies competition between benthic darter 
species becomes difficult to quantify when control and introduction sites 
are connected within the same basin and there are many confounding 
stressors of a relatively urbanized watershed. Original site selection 
criteria was also heavily based on choosing areas where Bluebreast would 
have the greatest success, and therefore were incredibly variable 
between sites. Future studies with more controlled conditions between 
treatments are needed to make more concrete conclusions about the 
effects of reintroducing a benthic fish species.
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