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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
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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.
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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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      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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                Optimizing fish sampling for fish - mercury bioaccumulation factors

              
          

    

    
      Fish Bioaccumulation Factors (BAFs; ratios of mercury (Hg) in fish (Hgfish) and water (Hgwater)) are used to develop Total Maximum Daily Load and water quality criteria for Hg-impaired waters. Both applications require representative Hgfish estimates and, thus, are sensitive to sampling and data-treatment methods. Data collected by fixed protocol from 11 streams in 5 states distributed across the
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      Predictive models have been used to determine fish species that occur less frequently than expected (decreasers) and those that occur more frequently than expected (increasers) in streams in the eastern U.S. Coupling life history traits with 51 decreaser and 38 increaser fish species provided the opportunity to examine potential mechanisms associated with predicted changes in fish species distribu
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                Mercury in the nation's streams - Levels, trends, and implications

              
          

    

    
      Mercury is a potent neurotoxin that accumulates in fish to levels of concern for human health and the health of fish-eating wildlife. Mercury contamination of fish is the primary reason for issuing fish consumption advisories, which exist in every State in the Nation. Much of the mercury originates from combustion of coal and can travel long distances in the atmosphere before being deposited. This
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                Pesticide Toxicity Index: a tool for assessing potential toxicity of pesticide mixtures to freshwater aquatic organisms

              
          

    

    
      Pesticide mixtures are common in streams with agricultural or urban influence in the watershed. The Pesticide Toxicity Index (PTI) is a screening tool to assess potential aquatic toxicity of complex pesticide mixtures by combining measures of pesticide exposure and acute toxicity in an additive toxic-unit model. The PTI is determined separately for fish, cladocerans, and benthic invertebrates. Thi
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                Agricultural disturbance response models for invertebrate and algal metrics from streams at two spatial scales within the U.S.

              
          

    

    
      As part of the USGS study of nutrient enrichment of streams in agricultural regions throughout the United States, about 30 sites within each of eight study areas were selected to capture a gradient of nutrient conditions. The objective was to develop watershed disturbance predictive models for macroinvertebrate and algal metrics at national and three regional landscape scales to obtain a better un
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      Relationships between nutrient concentrations and fish nutrient tolerance were assessed relative to established nutrient criteria. Fish community, nitrate plus nitrite (nitrate), and total phosphorus (TP) data were collected during summer low-flow periods in 2003 and 2004 at stream sites along a nutrient-enrichment gradient in an agricultural basin in Indiana and Ohio and an urban basin in the Atl
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                Ecological health in the Nation's streams

              
          

    

    
      Aquatic biological communities, which are collections of organisms, are a direct measure of stream health because they indicate the ability of a stream to support life. This fact sheet highlights selected findings of a national assessment of stream health by the National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey (USGS). The assessment was unique in that it integrated t
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      Research was conducted at 28-30 sites within eight study areas across the United States along a gradient of nutrient enrichment/agricultural land use between 2003 and 2007. Objectives were to test the application of an agricultural intensity index (AG-Index) and compare among various invertebrate and algal metrics to determine indicators of nutrient enrichment nationally and within three regions.
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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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      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.
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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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                Optimizing fish sampling for fish - mercury bioaccumulation factors

              
          

    

    
      Fish Bioaccumulation Factors (BAFs; ratios of mercury (Hg) in fish (Hgfish) and water (Hgwater)) are used to develop Total Maximum Daily Load and water quality criteria for Hg-impaired waters. Both applications require representative Hgfish estimates and, thus, are sensitive to sampling and data-treatment methods. Data collected by fixed protocol from 11 streams in 5 states distributed across the
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                Life history strategies of fish species and biodiversity in eastern USA streams

              
          

    

    
      Predictive models have been used to determine fish species that occur less frequently than expected (decreasers) and those that occur more frequently than expected (increasers) in streams in the eastern U.S. Coupling life history traits with 51 decreaser and 38 increaser fish species provided the opportunity to examine potential mechanisms associated with predicted changes in fish species distribu
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                Mercury in the nation's streams - Levels, trends, and implications

              
          

    

    
      Mercury is a potent neurotoxin that accumulates in fish to levels of concern for human health and the health of fish-eating wildlife. Mercury contamination of fish is the primary reason for issuing fish consumption advisories, which exist in every State in the Nation. Much of the mercury originates from combustion of coal and can travel long distances in the atmosphere before being deposited. This
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                Pesticide Toxicity Index: a tool for assessing potential toxicity of pesticide mixtures to freshwater aquatic organisms

              
          

    

    
      Pesticide mixtures are common in streams with agricultural or urban influence in the watershed. The Pesticide Toxicity Index (PTI) is a screening tool to assess potential aquatic toxicity of complex pesticide mixtures by combining measures of pesticide exposure and acute toxicity in an additive toxic-unit model. The PTI is determined separately for fish, cladocerans, and benthic invertebrates. Thi
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                Agricultural disturbance response models for invertebrate and algal metrics from streams at two spatial scales within the U.S.

              
          

    

    
      As part of the USGS study of nutrient enrichment of streams in agricultural regions throughout the United States, about 30 sites within each of eight study areas were selected to capture a gradient of nutrient conditions. The objective was to develop watershed disturbance predictive models for macroinvertebrate and algal metrics at national and three regional landscape scales to obtain a better un
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                Nutrient enrichment and fish nutrient tolerance: Assessing biologically relevant nutrient criteria

              
          

    

    
      Relationships between nutrient concentrations and fish nutrient tolerance were assessed relative to established nutrient criteria. Fish community, nitrate plus nitrite (nitrate), and total phosphorus (TP) data were collected during summer low-flow periods in 2003 and 2004 at stream sites along a nutrient-enrichment gradient in an agricultural basin in Indiana and Ohio and an urban basin in the Atl
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      Aquatic biological communities, which are collections of organisms, are a direct measure of stream health because they indicate the ability of a stream to support life. This fact sheet highlights selected findings of a national assessment of stream health by the National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey (USGS). The assessment was unique in that it integrated t
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                Development and application of an agricultural intensity index to invertebrate and algal metrics from streams at two scales

              
          

    

    
      Research was conducted at 28-30 sites within eight study areas across the United States along a gradient of nutrient enrichment/agricultural land use between 2003 and 2007. Objectives were to test the application of an agricultural intensity index (AG-Index) and compare among various invertebrate and algal metrics to determine indicators of nutrient enrichment nationally and within three regions.
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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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