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The Santa Cruz River
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Poeciliopsis occidentalis

Photo Credit: Joel Sartore






What are the implications of using freated wastewater
as habitat for desert fishese



What are the implications of using freated wastewater
as habitat for desert fishese

Potential issues
1. Impacts from artificial flow regime?
2. CECs changing sex morphology®e

3. Altered diets¢



Poeciliopsis occidentalis

Photo Credit: Joel Sartore



Poeciliopsis occidentalis Gambusia affinis

Photo Credit: Joel Sartore
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Impacts from an Artificial Flow Regime?
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USGS Stream Gauges at Cortaro Road and Trico Road
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USGS Stream Gauges at Cortaro Road and Trico Road
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Spring 2018 Daily Drying
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Artificial Flow Regime

Quantification of a single drying event, Spring 2019: 7.5km



Artificial Flow Regime

Quantification of a single drying event, Spring 2019: 7.5km

Mosquitofish- O



Artificial Flow Regime

Quantification of a single drying event, Spring 2019: 7.5km

Mosquitofish- O
Common Carp- 1
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Artificial Flow Regime

Low number of mortalities
- Declining fish densities in general

Ecological impacts of effluent discharge patterns
(Halaburka et al. 2013)






CECs Changing Sex Morphology?



CECs and Sexual Morphology

Hormone dependent sexual dimorphism

Male Female

Photo Credit: Joel Sartore



CECs and Sexual Morphology

Hormone dependent sexual dimorphism

Gonopodium

Male Female

Photo Credit: Joel Sartore



Female : Male Ratio

Sex Ratio based on External Morphology
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Female : Male Ratio
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CECs and Sexual Morphology

No evidence of unusual sex ratios

No longitudinal trends in relation to WRF proximity






Altered Diets?



Diet Composition

Snail

Ostracod 1200

Mayfly Larva
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Microplastics

Photo Credit: Michael Bogan



Microplastics

Where do they come from?

-WRFs
-Runoff

Photo Credit: Michael Bogan



Microplastics

Found as far as 30 km
downstream from outfall

Photo Credit: Michael Bogan



Microplastics

Found as far as 30 km
downstream from outfall

0.21 fragments/m3
5.56 beads/m3
12,000 fibers/m?3

Photo Credit: Michael Bogan



Microplastics

Found as far as 30 km
downstream from outfall

0.21 fragments/m3
5.56 beads/m?3
12,000 fibers/m?3

4 - 160,000 fibers/m?3

(Gasperi et al 2015; Talvitie et al 2015)

Photo Credit: Michael Bogan



Microplastic Consumption

n=400

Photo Credit: Joel Sartore
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Altered Diets: Microplastics

Microplastic consumption rates were lower than anticipated

Based on fish condition, no apparent health impacts






Conclusions



Conclusions

Living in treated wastewater does present challenges to fish

Some negative impacts were not as prominent as initially expected

Effluent systems should not be overlooked as refuge habitat for
desert fishes



Uhlman et al. (2012)
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Next Steps

* Increase sub sample size

* Continue processing microplastic samples
-Spatial and temporal dynamics
-Sediment deposition rates
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Prey Selectivity

W’= (r/p)/(r/p )

O —mmm 1

Most
Preferred

(Vanderploeg and Scavia 1979; Pothoven and Vanderploeg 2004)



