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      Who lives in your stream? Rivers and streams, even small ones, are teeming with a vast number of species, including fish, aquatic invertebrates, and algae. Stream ecology is the study of those aquatic species, the way they interrelate, and their interactions with all aspects of these flowing water systems.


  



  



  
          
      
          
          


    
      Featured: Pesticide Transformation Products in Small U.S. Streams
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      Pesticide transformation products are ubiquitous in small U.S. streams, reports a new study by the U.S. Geological Survey, and could be a missing piece to the toxicity puzzle for aquatic life in headwater streams.
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      Featured Study: Chemical Mixtures in Small U.S. Streams

  



                        
                

    
        [image: Creek with prominent bank stabilitzation work; traffic bridge and shopping centers in the background]




  



                  
                    

    
      Mixtures of organic chemicals are ubiquitous in small U.S. streams, reports a new study by the U.S. Geological Survey. In many streams the mixtures could be affecting stream organisms.
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      Streams are home to countless species, some of which we’re familiar with, and some less so. The aquatic organisms in streams include fish, of course, but go far beyond that.  Molluscs, like clams and mussels. Amphibians, like salamanders and frogs. The larvae of many insects, like dragonflies, damselflies, and mayflies. Algae and bacteria.
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Aquatic invertebrates, dragonfly, amphibian, and algae from stream ecology sampling as part of the Regional Stream Quality Assessment. 

Stream ecology encompasses the study of these aquatic organisms, but also the study of the riparian zone, sediment transport, the movement of energy and nutrients within the stream, and a host of other aspects of stream ecosystems.  USGS National Water-Quality Program studies of stream ecology seek to:

	
Assess the status and trends of aquatic ecological conditions (invertebrates, fish, algae and habitat) in rivers and wadeable streams.


	
Relate ecological conditions to chemical stressors (such as nutrients and pesticides) and physical disturbances (such as habitat and hydrologic alterations) in the context of different environmental settings and land uses.


	
Enhance understanding of factors that influence the biological integrity of streams and how stream ecosystems may respond to diverse natural and human factors.


	
Develop key ecological indicators of aquatic health.




 

How Healthy Are Our Streams?
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Sample collection during California Stream Quality Assessment (CSQA) ecological surveys at Alameda Creek, California (Credit: Barbara Mahler, USGS).

Healthy functioning stream ecosystems provide society with many benefits, including water purification, flood control, nutrient recycling, waste decomposition, fisheries, and aesthetics. Access a national assessment of the ecological health of our nation’s streams.

 

Water Quality and Ecology of Small Streams (RSQA)

The Regional Stream Quality Assessment (RSQA) is studying the relations between stressors (chemical and physical) and stream ecology (fish, algae, and aquatic invertebrates) at hundreds of small streams across five major regions of the United States.  Users can access an online mapping tool to see scorecards that summarize stream health at each stream site and to compare water quality at small streams across a region. Users also can download data for hundreds of chemical compounds measured in streams.

 

Streamflow Alteration

Humans, just like aquatic organisms, need water, but flood control, urban infrastructure, irrigation of agriculture, and myriad other ways we manage water affect the natural flow of streams and rivers.  Learn how the ways we manage land and water affects the natural patterns of streamflow and the ecosystems that depend on them.
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Water quality sampling in Sausal Creek, California (Credit: Bryce Redinger, USGS)

Nutrients and Stream Ecosystems

Intensive studies by the USGS National Water Quality Program in agricultural areas provide insight into how nutrients associated with agricultural activities have affected algal and invertebrates communities in agricultural streams.

 

Effects of Urban Development on Stream Ecosystems

Nowhere are the environmental changes associated with urban development more evident than in urban streams. Contaminants, habitat destruction, and increasing streamflow flashiness resulting from urban development have been associated with the disruption of biological communities, particularly the loss of sensitive aquatic species. Read about a comprehensive study of effects of urban development on stream ecosystems in nine major metropolitan areas of the U.S.
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      Learn about USGS research related to stream ecology at the links below.
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                Regional Stream Quality Assessment (RSQA)

              
          

    

    
        The goals of the Regional Stream Quality Assessment (RSQA) are to characterize multiple water-quality factors that are stressors to aquatic life (contaminants, nutrients, sediment, and streamflow alteration) and to develop a better understanding of the relation of these stressors to ecological conditions in streams throughout the region.
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        The goals of the Regional Stream Quality Assessment (RSQA) are to characterize multiple water-quality factors that are stressors to aquatic life (contaminants, nutrients, sediment, and streamflow alteration) and to develop a better understanding of the relation of these stressors to ecological conditions in streams throughout the region.
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                Sediment-Associated Contaminants

              
          

    

    
        Stream, river, and lake bed sediment are reservoirs for many contaminants. These contaminants include some “legacy” contaminants, like DDT, PCBs, and chlordane, and chemicals currently in use, like the insecticide bifenthrin and many flame retardants. Learn about techniques used to study sediment-associated contaminants and their importance to aquatic biota.
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        Stream, river, and lake bed sediment are reservoirs for many contaminants. These contaminants include some “legacy” contaminants, like DDT, PCBs, and chlordane, and chemicals currently in use, like the insecticide bifenthrin and many flame retardants. Learn about techniques used to study sediment-associated contaminants and their importance to aquatic biota.
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      Use the links below to access data used in USGS studies of stream ecology.


  



  



  
         
  



  
  
  

  
                              
  
  
    
      Label


    

    
  










      

      
  

  
      No Result Found
  
  

  
  

  
  




    
  




      


        

                        
            
          

      

    
      Access the most recent publications on USGS research on stream ecology below.  Additional USGS publications can be found at the USGS Publications Warehouse.


  



  

  
    
    
            July 11, 2013


        
              
                The quality of our Nation’s waters--ecological health in the Nation's streams, 1993-2005

              
          

    

    
      This report summarizes a national assessment of the ecological health of streams done by the U.S. Geological Survey's (USGS) National Water-Quality Assessment Program (NAWQA). Healthy functioning stream ecosystems provide society with many benefits, including water purification, flood control, nutrient recycling, waste decomposition, fisheries, and aesthetics. The value to society of many of these
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                Relative importance of water-quality stressors in predicting fish community responses in midwestern streams

              
          

    

    
      Fish, habitat, and water chemistry data were collected from 98 streams in the midwestern United States, an area dominated by intense cultivation of row crops, in order to identify important water‐quality stressors to fish communities. We focused on 10 stressors including riparian disturbance, riparian vegetative cover, instream fish cover, streambed sedimentation, streamflow variability, total nit
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                The Midwest Stream Quality Assessment—Influences of human activities on streams

              
          

    

    
      Healthy streams and the fish and other organisms that live in them contribute to our quality of life. Extensive modification of the landscape in the Midwestern United States, however, has profoundly affected the condition of streams. Row crops and pavement have replaced grasslands and woodlands, streams have been straightened, and wetlands and fields have been drained. Runoff from agricultural and
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                Juvenile coho salmon growth and health in streams across an urbanization gradient

              
          

    

    
      Expanding human population and urbanization alters freshwater systems through structural changes to habitat, temperature effects from increased runoff and reduced canopy cover, altered flows, and increased toxicants. Current stream assessments stop short of measuring health or condition of species utilizing these freshwater habitats and fail to link specific stressors mechanistically to the health
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                Assessing the influence of multiple stressors on stream diatom metrics in the upper Midwest, USA

              
          

    

    
      Water resource managers face increasing challenges in identifying what physical and chemical stressors are responsible for the alteration of biological conditions in streams. The objective of this study was to assess the comparative influence of multiple stressors on benthic diatoms at 98 sites that spanned a range of stressors in an agriculturally dominated region in the upper Midwest, USA. The p

  



        
    
    

    

      Authors

    
      Mark D. Munn, Ian R. Waite, Christopher P. Konrad

  




    

      By

    
      Water Resources Mission Area, Washington Water Science Center

  



  





    
    
            December 1, 2017


        
              
                Predictability and selection of hydrologic metrics in riverine ecohydrology

              
          

    

    
      The natural flow regime is critical to the health of riverine ecosystems. Many hydrologic metrics (HMs) have been developed to describe natural flow regimes, quantify flow alteration, and provide the hydrologic foundation for the development of environmental flow standards. Many applications require the use of models to predict expected natural values of HMs from basin characteristics at sites wit
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                Biological relevance of streamflow metrics: Regional and national perspectives

              
          

    

    
      Protecting the health of streams and rivers requires identifying ecologically significant attributes of the natural flow regime. Streamflow regimes are routinely quantified using a plethora of hydrologic metrics (HMs), most of which have unknown relevance to biological communities. At regional and national scales, we evaluated which of 509 commonly used HMs were associated with biological indicato
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                Influence of sediment chemistry and sediment toxicity on macroinvertebrate communities across 99 wadable streams of the Midwestern USA

              
          

    

    
      Simultaneous assessment of sediment chemistry, sediment toxicity, and macroinvertebrate communities can provide multiple lines of evidence when investigating relations between sediment contaminants and ecological degradation. These three measures were evaluated at 99 wadable stream sites across 11 states in the Midwestern United States during the summer of 2013 to assess sediment pollution across
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                Complex mixtures of dissolved pesticides show potential aquatic toxicity in a synoptic study of Midwestern U.S. streams

              
          

    

    
      Aquatic organisms in streams are exposed to pesticide mixtures that vary in composition over time in response to changes in flow conditions, pesticide inputs to the stream, and pesticide fate and degradation within the stream. To characterize mixtures of dissolved-phase pesticides and degradates in Midwestern streams, a synoptic study was conducted at 100 streams during May–August 2013. In weekly

  



        
    
    

    

      Authors

    
      Lisa H. Nowell, Patrick W. Moran, Travis S. Schmidt, Julia E. Norman, Naomi Nakagaki, Megan E. Shoda, Barbara Mahler, Peter C. Van Metre, Wesley W. Stone, Mark W. Sandstrom, Michelle L. Hladik

  




    

      By

    
      Water Resources Mission Area, California Water Science Center, Ohio-Kentucky-Indiana Water Science Center, National Water Quality Laboratory

  



  





    
    
            October 18, 2017


        
              
                Multistressor predictive models of invertebrate condition in the Corn Belt, USA

              
          

    

    
      Understanding the complex relations between multiple environmental stressors and ecological conditions in streams can help guide resource-management decisions. During 14 weeks in spring/summer 2013, personnel from the US Geological Survey and the US Environmental Protection Agency sampled 98 wadeable streams across the Midwest Corn Belt region of the USA for water and sediment quality, physical an
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                Prediction of pesticide toxicity in Midwest streams

              
          

    

    
      The occurrence of pesticide mixtures is common in stream waters of the United States, and the impact of multiple compounds on aquatic organisms is not well understood. Watershed Regressions for Pesticides (WARP) models were developed to predict Pesticide Toxicity Index (PTI) values in unmonitored streams in the Midwest and are referred to as WARP-PTI models. The PTI is a tool for assessing the rel
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                Bifenthrin causes trophic cascades and alters insect emergence in mesocosms: implication for small streams

              
          

    

    
      Direct and indirect ecological effects of the widely used insecticide bifenthrin on stream ecosystems are largely unknown. To investigate such effects, a manipulative experiment was conducted in stream mesocosms that were colonized by aquatic insect communities and exposed to bifenthrin-contaminated sediment; implications for natural streams were interpreted through comparison of mesocosm results
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                Spatial and temporal variation in microcystins occurrence in wadeable streams in the southeastern USA

              
          

    

    
      Despite historical observations of potential microcystin-producing cyanobacteria (including Leptolyngbya,Phormidium, Pseudoanabaena, and Anabaena species) in 74% of headwater streams in Alabama, Georgia, South Carolina, and North Carolina (USA) from 1993 to 2011, fluvial cyanotoxin occurrence has not been systematically assessed in the southeastern United States. To begin to address this data gap,
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      Below are news stories associated with this project.
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                Isotopic tracers in fish in Northeast provide clue to mercury sources

              
          

    

    
      Isotopes of mercury in fish can indicate the source of that mercury, reports a new study from the USGS Regional Stream Quality Assessment. 
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    	Overview
        
          
            
  



  

          

      

    
      Who lives in your stream? Rivers and streams, even small ones, are teeming with a vast number of species, including fish, aquatic invertebrates, and algae. Stream ecology is the study of those aquatic species, the way they interrelate, and their interactions with all aspects of these flowing water systems.


  



  



  
          
      
          
          


    
      Featured: Pesticide Transformation Products in Small U.S. Streams
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      Pesticide transformation products are ubiquitous in small U.S. streams, reports a new study by the U.S. Geological Survey, and could be a missing piece to the toxicity puzzle for aquatic life in headwater streams.
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      Featured Study: Chemical Mixtures in Small U.S. Streams
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      Mixtures of organic chemicals are ubiquitous in small U.S. streams, reports a new study by the U.S. Geological Survey. In many streams the mixtures could be affecting stream organisms.
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      Streams are home to countless species, some of which we’re familiar with, and some less so. The aquatic organisms in streams include fish, of course, but go far beyond that.  Molluscs, like clams and mussels. Amphibians, like salamanders and frogs. The larvae of many insects, like dragonflies, damselflies, and mayflies. Algae and bacteria.
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Aquatic invertebrates, dragonfly, amphibian, and algae from stream ecology sampling as part of the Regional Stream Quality Assessment. 

Stream ecology encompasses the study of these aquatic organisms, but also the study of the riparian zone, sediment transport, the movement of energy and nutrients within the stream, and a host of other aspects of stream ecosystems.  USGS National Water-Quality Program studies of stream ecology seek to:

	
Assess the status and trends of aquatic ecological conditions (invertebrates, fish, algae and habitat) in rivers and wadeable streams.


	
Relate ecological conditions to chemical stressors (such as nutrients and pesticides) and physical disturbances (such as habitat and hydrologic alterations) in the context of different environmental settings and land uses.


	
Enhance understanding of factors that influence the biological integrity of streams and how stream ecosystems may respond to diverse natural and human factors.


	
Develop key ecological indicators of aquatic health.




 

How Healthy Are Our Streams?
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Sample collection during California Stream Quality Assessment (CSQA) ecological surveys at Alameda Creek, California (Credit: Barbara Mahler, USGS).

Healthy functioning stream ecosystems provide society with many benefits, including water purification, flood control, nutrient recycling, waste decomposition, fisheries, and aesthetics. Access a national assessment of the ecological health of our nation’s streams.

 

Water Quality and Ecology of Small Streams (RSQA)

The Regional Stream Quality Assessment (RSQA) is studying the relations between stressors (chemical and physical) and stream ecology (fish, algae, and aquatic invertebrates) at hundreds of small streams across five major regions of the United States.  Users can access an online mapping tool to see scorecards that summarize stream health at each stream site and to compare water quality at small streams across a region. Users also can download data for hundreds of chemical compounds measured in streams.

 

Streamflow Alteration

Humans, just like aquatic organisms, need water, but flood control, urban infrastructure, irrigation of agriculture, and myriad other ways we manage water affect the natural flow of streams and rivers.  Learn how the ways we manage land and water affects the natural patterns of streamflow and the ecosystems that depend on them.
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Water quality sampling in Sausal Creek, California (Credit: Bryce Redinger, USGS)

Nutrients and Stream Ecosystems

Intensive studies by the USGS National Water Quality Program in agricultural areas provide insight into how nutrients associated with agricultural activities have affected algal and invertebrates communities in agricultural streams.

 

Effects of Urban Development on Stream Ecosystems

Nowhere are the environmental changes associated with urban development more evident than in urban streams. Contaminants, habitat destruction, and increasing streamflow flashiness resulting from urban development have been associated with the disruption of biological communities, particularly the loss of sensitive aquatic species. Read about a comprehensive study of effects of urban development on stream ecosystems in nine major metropolitan areas of the U.S.
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      Learn about USGS research related to stream ecology at the links below.
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                Regional Stream Quality Assessment (RSQA)

              
          

    

    
        The goals of the Regional Stream Quality Assessment (RSQA) are to characterize multiple water-quality factors that are stressors to aquatic life (contaminants, nutrients, sediment, and streamflow alteration) and to develop a better understanding of the relation of these stressors to ecological conditions in streams throughout the region.



  



        
    
    
    

      By

    
      Water Resources Mission Area

  



  








  


  
    link
    
        February 28, 2019



        Regional Stream Quality Assessment (RSQA)


    

  

  
    

    
        The goals of the Regional Stream Quality Assessment (RSQA) are to characterize multiple water-quality factors that are stressors to aquatic life (contaminants, nutrients, sediment, and streamflow alteration) and to develop a better understanding of the relation of these stressors to ecological conditions in streams throughout the region.
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                Sediment-Associated Contaminants

              
          

    

    
        Stream, river, and lake bed sediment are reservoirs for many contaminants. These contaminants include some “legacy” contaminants, like DDT, PCBs, and chlordane, and chemicals currently in use, like the insecticide bifenthrin and many flame retardants. Learn about techniques used to study sediment-associated contaminants and their importance to aquatic biota.
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        Stream, river, and lake bed sediment are reservoirs for many contaminants. These contaminants include some “legacy” contaminants, like DDT, PCBs, and chlordane, and chemicals currently in use, like the insecticide bifenthrin and many flame retardants. Learn about techniques used to study sediment-associated contaminants and their importance to aquatic biota.
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      Use the links below to access data used in USGS studies of stream ecology.
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      Access the most recent publications on USGS research on stream ecology below.  Additional USGS publications can be found at the USGS Publications Warehouse.
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                The quality of our Nation’s waters--ecological health in the Nation's streams, 1993-2005

              
          

    

    
      This report summarizes a national assessment of the ecological health of streams done by the U.S. Geological Survey's (USGS) National Water-Quality Assessment Program (NAWQA). Healthy functioning stream ecosystems provide society with many benefits, including water purification, flood control, nutrient recycling, waste decomposition, fisheries, and aesthetics. The value to society of many of these
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                Relative importance of water-quality stressors in predicting fish community responses in midwestern streams

              
          

    

    
      Fish, habitat, and water chemistry data were collected from 98 streams in the midwestern United States, an area dominated by intense cultivation of row crops, in order to identify important water‐quality stressors to fish communities. We focused on 10 stressors including riparian disturbance, riparian vegetative cover, instream fish cover, streambed sedimentation, streamflow variability, total nit
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                The Midwest Stream Quality Assessment—Influences of human activities on streams

              
          

    

    
      Healthy streams and the fish and other organisms that live in them contribute to our quality of life. Extensive modification of the landscape in the Midwestern United States, however, has profoundly affected the condition of streams. Row crops and pavement have replaced grasslands and woodlands, streams have been straightened, and wetlands and fields have been drained. Runoff from agricultural and
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                Juvenile coho salmon growth and health in streams across an urbanization gradient

              
          

    

    
      Expanding human population and urbanization alters freshwater systems through structural changes to habitat, temperature effects from increased runoff and reduced canopy cover, altered flows, and increased toxicants. Current stream assessments stop short of measuring health or condition of species utilizing these freshwater habitats and fail to link specific stressors mechanistically to the health
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                Assessing the influence of multiple stressors on stream diatom metrics in the upper Midwest, USA

              
          

    

    
      Water resource managers face increasing challenges in identifying what physical and chemical stressors are responsible for the alteration of biological conditions in streams. The objective of this study was to assess the comparative influence of multiple stressors on benthic diatoms at 98 sites that spanned a range of stressors in an agriculturally dominated region in the upper Midwest, USA. The p
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                Predictability and selection of hydrologic metrics in riverine ecohydrology

              
          

    

    
      The natural flow regime is critical to the health of riverine ecosystems. Many hydrologic metrics (HMs) have been developed to describe natural flow regimes, quantify flow alteration, and provide the hydrologic foundation for the development of environmental flow standards. Many applications require the use of models to predict expected natural values of HMs from basin characteristics at sites wit
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                Biological relevance of streamflow metrics: Regional and national perspectives

              
          

    

    
      Protecting the health of streams and rivers requires identifying ecologically significant attributes of the natural flow regime. Streamflow regimes are routinely quantified using a plethora of hydrologic metrics (HMs), most of which have unknown relevance to biological communities. At regional and national scales, we evaluated which of 509 commonly used HMs were associated with biological indicato
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                Influence of sediment chemistry and sediment toxicity on macroinvertebrate communities across 99 wadable streams of the Midwestern USA

              
          

    

    
      Simultaneous assessment of sediment chemistry, sediment toxicity, and macroinvertebrate communities can provide multiple lines of evidence when investigating relations between sediment contaminants and ecological degradation. These three measures were evaluated at 99 wadable stream sites across 11 states in the Midwestern United States during the summer of 2013 to assess sediment pollution across
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                Complex mixtures of dissolved pesticides show potential aquatic toxicity in a synoptic study of Midwestern U.S. streams

              
          

    

    
      Aquatic organisms in streams are exposed to pesticide mixtures that vary in composition over time in response to changes in flow conditions, pesticide inputs to the stream, and pesticide fate and degradation within the stream. To characterize mixtures of dissolved-phase pesticides and degradates in Midwestern streams, a synoptic study was conducted at 100 streams during May–August 2013. In weekly
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      Understanding the complex relations between multiple environmental stressors and ecological conditions in streams can help guide resource-management decisions. During 14 weeks in spring/summer 2013, personnel from the US Geological Survey and the US Environmental Protection Agency sampled 98 wadeable streams across the Midwest Corn Belt region of the USA for water and sediment quality, physical an
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                Prediction of pesticide toxicity in Midwest streams

              
          

    

    
      The occurrence of pesticide mixtures is common in stream waters of the United States, and the impact of multiple compounds on aquatic organisms is not well understood. Watershed Regressions for Pesticides (WARP) models were developed to predict Pesticide Toxicity Index (PTI) values in unmonitored streams in the Midwest and are referred to as WARP-PTI models. The PTI is a tool for assessing the rel
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                Bifenthrin causes trophic cascades and alters insect emergence in mesocosms: implication for small streams

              
          

    

    
      Direct and indirect ecological effects of the widely used insecticide bifenthrin on stream ecosystems are largely unknown. To investigate such effects, a manipulative experiment was conducted in stream mesocosms that were colonized by aquatic insect communities and exposed to bifenthrin-contaminated sediment; implications for natural streams were interpreted through comparison of mesocosm results
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                Spatial and temporal variation in microcystins occurrence in wadeable streams in the southeastern USA

              
          

    

    
      Despite historical observations of potential microcystin-producing cyanobacteria (including Leptolyngbya,Phormidium, Pseudoanabaena, and Anabaena species) in 74% of headwater streams in Alabama, Georgia, South Carolina, and North Carolina (USA) from 1993 to 2011, fluvial cyanotoxin occurrence has not been systematically assessed in the southeastern United States. To begin to address this data gap,
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                Isotopic tracers in fish in Northeast provide clue to mercury sources

              
          

    

    
      Isotopes of mercury in fish can indicate the source of that mercury, reports a new study from the USGS Regional Stream Quality Assessment. 
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