Title:	River herring spawning run monitoring in four Chesapeake Bay rivers
			
Time period:		2013 – 2019
			
Location:		Choptank River, Maryland (2014-2017)
			Deer Creek, Maryland (2015)
			Marshyhope Creek, Maryland (2013-2014)
			Patapsco River, Maryland (2016-2019)

Purpose:	To collect hourly river herring (Alewife Alosa pseudoharengus and Blueback Herring A. aestivalis) run counts in the Choptank River, Deer Creek, Marshyhope Creek, and Patapsco River. This project is part of the Chesapeake Bay River Herring Monitoring Plan developed by the Smithsonian Institution to address critical river herring survey and assessment needs.

Access: 	These data are not sensitive or classified. 

Owners: 	Matthew Ogburn (Smithsonian Environmental Research Center)

Data compiled by:	Matthew Ogburn (Smithsonian Environmental Research Center)
Robert Aguilar (Smithsonian Environmental Research Center)
Keira Heggie (Smithsonian Environmental Research Center)
Kimberly Richie (Smithsonian Environmental Research Center)
			Henry Legett (Smithsonian Environmental Research Center)

Cross reference:	These data are used in an analysis in a published manuscript:
Ogburn, M. B., Spires, J., Aguilar, R., Goodison, M. R., Heggie, K., Kinnebrew, E., McBurney, W., Richie, K. D., Roberts, P. M. and Hines, A. H. (2017). Assessment of river herring spawning runs in a Chesapeake Bay coastal plain stream using imaging sonar. Transactions of the American Fisheries Society, 146(1), 22-35.
Legett, H. D., Aguilar, R., Goodison, M. R., Heggie, K., Richie, K. D. and Ogburn, M. B. (In Press). Timing and environmental drivers of alewife (Alosa pseudoharengus) and blueback herring (Alosa aestivalis) spawning migrations in Chesapeake Bay rivers. Fishery Bulletin.

File names: 		Data: 
chesapeake_river_herring_hourly_counts_2013-2019.csv
chesapeake_river_herring_daily_averages_2013-2019.csv
chesapeake_species_composition_2013-2019.csv
			
Status: 			Ongoing

Keywords: 	alewife, anadromous fish, blueback herring, phenology, temperature effects

Methodology: 	River herring run counts were conducted for 10 min every hour from early March to late May in each river using a DIDSON V5.25.52 multibeam sonar (20 min counts were taken in Marshyhope Creek from 3/20/13 - 4/20/13). In addition, weekly biological sampling using electrofishing or fyke nets was conducted to track changes in the species composition of fish recorded by the DIDSON units. The hourly sonar fish counts (of all species within the size range of river herring, 200–350 mm) were converted to species-specific counts for alewives and blueback herring.

Completeness:		These data are ongoing 



 chesapeake_river_herring_hourly_counts_2013-2019.csv


Description: 	This dataset contains the hourly fish counts in each river, the estimated species-specific counts for alewives and blueback herring moving upstream and downstream, and measured environmental variables.

File type:	Comma-separated values file 

Processing steps:	Hourly fish counts were collected using DIDSON multibeam sonar. Weekly biological sampling using electrofishing or fyke nets was used to convert the fish counts to species-specific counts for alewives and blueback herring. Weekly species values were converted to daily values of species composition using linear interpolation.

Source inputs:	DIDSON multibeam sonar (fish counts), HOBO U20-001–2-Ti water level data loggers (temperature, water level), USGS gauging stations (stream discharge), HOBO U24-002-C data loggers (conductance), NOAA tide stations (tide, wind speed, wind direction), Earth System Research Laboratories solar geometry calculator (solar elevation), electrofishing and fyke nets (fish species composition). All data was set to a standardized time of GMT/UTC-5.

Entity and attributes:

Column heading:  	river
Label: 			River
Description:  	River or stream in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	choptank, deer, marshyhope, patapsco

Column heading:  	year
Label: 			year
Description:  	Year in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	2014, 2015, 2016, 2017

Column heading:  	date
Label: 			Date
Description:  		Date of count
Data type:  		Date
Measurement unit:  	None
Comments:	Format: Month/Day/Year

Column heading:  	hour
Label: 			Hour
Description:  		Hour of the day the count was taken. GMT/UTC-5
Data type:  		Numeric
Measurement unit:  	Hour

Column heading:  	upstream_count
Label:			Upstream Count
Description:  	Count of the number of fish moving upstream in the 10 min sonar recording. All fish within the size range of river herring, 200–350 mm, were counted
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	downstream_count
Label:			Downstream Count
Description:  	Count of the number of fish moving downstream in the 10 min sonar recording. All fish within the size range of river herring, 200–350 mm, were counted
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	proportion_alewife
Label:			Proportion Alewife
Description:  	Proportional presence of alewife in the counts estimated from the weekly biological sampling efforts and linear interpolation. 
Data type:  		Numeric
Measurement unit:  	Percent (0 – 1.0)

Column heading:  	proportion_blueback
Label:			Proportion Blueback Herring
Description:  	Proportional presence of blueback herring in the counts estimated from the weekly biological sampling efforts and linear interpolation. 
Data type:  		Numeric
Measurement unit:  	Percent (0 – 1.0)

Column heading:  	alewife_up
Label:			Alewife Upstream
Description:  	Estimated number of alewife moving upstream in that hour. 
Data type:  		Numeric
Measurement unit:  	Number of alewife
Comments:	Estimates obtained by multiplying the Upstream Count by the Proportion Alewife, then multiplying by a factor of six to generate hourly fish counts (since Upstream Counts are 10 min recordings). 

Column heading:  	alewife_down
Label:			Alewife Downstream
Description:  	Estimated number of alewife moving downstream in that hour. 
Data type:  		Numeric
Measurement unit:  	Number of alewife
Comments:	Estimates obtained by multiplying the Downstream Count by the Proportion Alewife, then multiplying by a factor of six to generate hourly fish counts (since Downstream Counts were 10 min recordings).

Column heading:  	blueback_up
Label:			Blueback Herring Upstream
Description:  	Estimated number of blueback herring moving upstream in that hour. 
Data type:  		Numeric
Measurement unit:  	Number of blueback herring
Comments:	Estimates obtained by multiplying the Upstream Count by the Proportion Blueback Herring, then multiplying by a factor of six to generate hourly fish counts (since Upstream Counts are 10 min recordings).

Column heading:  	blueback_down
Label:			Blueback Herring Downstream
Description:  	Estimated number of blueback herring moving downstream in that hour. 
Data type:  		Numeric
Measurement unit:  	Number of blueback herring
Comments:	Estimates obtained by multiplying the Downstream Count by the Proportion Blueback Herring, then multiplying by a factor of six to generate hourly fish counts (since Downstream Counts were 10 min recordings).

Column heading:  	abs_pressure
Label: 			Absolute Pressure
Description:  		Absolute pressure
Data type:  		Numeric
Measurement unit:  	Pound per square inch (psi)

Column heading:  	temp
Label: 			Temperature
Description:  		Temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	sensor_depth
Label: 			Sensor Depth
Description:  		Water level (depth of HOBO data logger).
Data type:  		Numeric
Measurement unit:  	meters (m)
Comments:		Values corrected for barometric pressure using HOBOWare Pro.

Column heading:  	flow
Label: 			Flow
Description:  	Stream discharge measured by USGS gauging stations. 
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)
Comments:	Choptank River = no. 01491000, Deer Creek = no. 01580520, Marshyhope Creek = no. 01488500, Patapsco River = no. 01589035. Values were converted from ft3/s.

Column heading:  	conductance
Label: 			Conductance
Description:  		Specific conductance of the stream water, a measure of salinity. 
Data type:  		Numeric
Measurement unit:  	microsiemens per centimeter (µS/cm)

Column heading:  	tide
Label: 			Tide
Description:  	Water level (Mean Lower Low Water) measured by NOAA tides and currents stations. 
Data type:  		Numeric
Measurement unit:  	Meters (m) of Mean Lower Low Water (MLLW)
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680. 

Column heading:  	solar_elev
Label: 			Solar Elevation
Description:  	Solar elevation in degrees above horizon (0 degrees) in the Chesapeake Bay. Location = Latitude: 38.97, Longitude: -76.37 GMT-5. Angles are corrected for atmospheric diffraction. 
Data type:  		Numeric
Measurement unit:  	Degrees (°)

Column heading:  	wind_speed
Label: 			Wind Speed
Description:  	Wind speed (± 0.3 m/sec) measured by NOAA tides and currents stations. Calculated from 2 minute scalar average of 1 second wind speed measurements collected prior to each tenth hour.
Data type:  		Numeric
Measurement unit:  	Meters per second (m/sec) 
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	wind_dir
Label: 			Wind Direction
Description:  	Wind direction (± 3 Deg) measured by NOAA tides and currents stations. Calculated from 2 minute unit vector average of wind direction collected prior to each tenth hour.
Data type:  		Numeric
Measurement unit:  	Degrees (°)
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	wind_dir_rad
Label: 			Wind Direction Radians
Description:  	Wind direction (± 3 Deg) measured by NOAA tides and currents stations. Calculated from 2 minute unit vector average of wind direction collected prior to each tenth hour.
Data type:  		Numeric
Measurement unit:  	Radians
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	turbidity
Label: 			Turbidity
Description:  	Turbidity (FNU) measured by USGS gauging stations. Calculated using monochrome near infra-red LED light, 780-900 nm, detection angle 90 +-2.5 degrees.
Data type:  		Numeric
Measurement unit:  	FNU
Comments:	Only available in Patapsco River.  Patapsco River = no. 01589035.

Column heading:  	temp_change
Label: 			Temperature change
Description:  		Hourly change in temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow_change
Label: 			Flow change
Description:  	Hourly change in stream discharge.
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)

Column heading:  	tide_change
Label: 			Tide change
Description:  	Hourly change in water level (Mean Lower Low Water)
Data type:  		Numeric
Measurement unit:  	Meters (m) of Mean Lower Low Water (MLLW)

Column heading:  	wind_stress [directions]
Label: 			Wind Stress [directions]
Description:  	Wind stress (± 0.3 m/sec) calculated from wind speed and wind direction at 45° intervals using the equation τ = Cd * ρair * U2, where Cd = 0.0012 is a dimensionless drag coefficient, ρair = 1.2kg/m3 is the mass density of air, and U is the wind magnitude (Wilson 1960, Large and Pond 1981).
Data type:  		Numeric
Measurement unit:  	Meters per second (m/sec) 
Comments:	Directions = N_S, NE_SW, E_W, SE_NW, S_N, SW_NE, W_E, NW_SE; N_S = “North to South”, NE_SW = “Northeast to Southwest”, etc.



 chesapeake_river_herring_daily_averages_2013-2019.csv


Description: 	This dataset contains the daily total and average fish counts in each river for alewives and blueback herring moving upstream and downstream, and measured environmental variables.

File type:	Comma-separated values file 

Processing steps:	Daily average estimates f alewife and blueback herring were calculated from hourly fish counts collected using DIDSON multibeam sonar. Weekly biological sampling using electrofishing or fyke nets was used to convert the fish counts to species-specific counts for alewives and blueback herring. Weekly species values were converted to daily values of species composition using linear interpolation.

Source inputs:	DIDSON multibeam sonar (fish counts), HOBO U20-001–2-Ti water level data loggers (temperature, water level), USGS gauging stations (stream discharge), HOBO U24-002-C data loggers (conductance), NOAA tide stations (tide, wind speed, wind direction), Earth System Research Laboratories solar geometry calculator (solar elevation), MULTIFAN-CL fisheries stock assessment models from the R4MFCL project (lunar), electrofishing and fyke nets (fish species composition). All data was set to a standardized time of GMT/UTC-5.

Entity and attributes:

Column heading:  	river
Label: 			River
Description:  	River or stream in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	choptank, deer, marshyhope, patapsco

Column heading:  	year
Label: 			year
Description:  	Year in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	2014, 2015, 2016, 2017

Column heading:  	date
Label: 			Date
Description:  		Date of count
Data type:  		Date
Measurement unit:  	None
Comments:	Format: Month/Day/Year

Column heading:  	alewife_up_sum
Label:			Daily estimate of alewife upstream 
Description:  	Daily estimate of the number of fish moving upstream.  Sum of hourly species-specific estimates.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	blueback_up_sum
Label:			Daily estimate of blueback herring upstream 
Description:  	Daily estimate of the number of fish moving upstream. Sum of hourly species-specific estimates.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	alewife_up_avg
Label:			Daily estimated rate of alewife upstream 
Description:  	Daily estimated rate (fish/hr) of fish moving upstream.  Calculated from species-specific estimates.
Data type:  		Numeric
Measurement unit:  	fish/hr

Column heading:  	blueback_up_avg
Label:			Daily estimated rate of blueback herring upstream 
Description:  	Daily estimated rate (fish/hr) of fish moving upstream.  Calculated from species-specific estimates.
Data type:  		Numeric
Measurement unit:  	fish/hr

Column heading:  	alewife_down_sum
Label:			Daily estimate of alewife downstream
Description:  	Daily estimate of the number of fish moving downstream.  Sum of hourly species-specific estimates.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	blueback_down_sum
Label:			Daily estimate of blueback herring downstream
Description:  	Daily estimate of the number of fish moving downstream. Sum of hourly species-specific estimates.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	alewife_down_avg
Label:			Daily estimated rate of alewife downstream
Description:  	Daily estimated rate (fish/hr) of fish moving downstream.  Calculated from species-specific estimates.
Data type:  		Numeric
Measurement unit:  	fish/hr

Column heading:  	blueback_down_avg
Label:			Daily estimated rate of blueback herring downstream
Description:  	Daily estimated rate (fish/hr) of fish moving downstream.  Calculated from species-specific estimates.
Data type:  		Numeric
Measurement unit:  	fish/hr

Column heading:  	temp
Label: 			Temperature
Description:  		Daily average temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow
Label: 			Flow
Description:  	Daily average stream discharge measured by USGS gauging stations. 
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)
Comments:	Choptank River = no. 01491000, Deer Creek = no. 01580520, Marshyhope Creek = no. 01488500, Patapsco River = no. 01589035. Values were converted from ft3/s.

Column heading:  	temp_max
Label: 			Max temperature
Description:  		Daily maximum temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow_max
Label: 			Max flow
Description:  	Daily maximum stream discharge measured by USGS gauging stations. 
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)

Column heading:  	temp_min
Label: 			Minimum temperature
Description:  		Daily minimum temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow_min
Label: 			Minimum flow
Description:  	Daily minimum stream discharge measured by USGS gauging stations. 
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)

Column heading:  	wind_speed
Label: 			Wind Speed
Description:  	Daily average wind speed measured by NOAA tides and currents stations.
Data type:  		Numeric
Measurement unit:  	Meters per second (m/sec) 
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	wind_dir_rad
Label: 			Wind direction radians
Description:  	Daily average wind direction measured by NOAA tides and currents stations. 
Data type:  		Numeric
Measurement unit:  	Radians
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	wind_dir_deg
Label: 			Wind direction degrees
Description:  	Daily average wind direction measured by NOAA tides and currents stations.
Data type:  		Numeric
Measurement unit:  	Degrees (°)
Comments:	Choptank River = ID 8571892, Deer Creek = ID 8573364, Marshyhope Creek = ID 8571421, Patapsco River = ID 8574680.

Column heading:  	wind_stress [directions]
Label: 			Wind Stress [directions]
Description:  	Daily average wind stress calculated from wind speed and wind direction at 45° intervals using the equation τ = Cd * ρair * U2, where Cd = 0.0012 is a dimensionless drag coefficient, ρair = 1.2kg/m3 is the mass density of air, and U is the wind magnitude (Wilson 1960, Large and Pond 1981).
Data type:  		Numeric
Measurement unit:  	Meters per second (m/sec) 
Comments:	Directions = N_S, NE_SW, E_W, SE_NW, S_N, SW_NE, W_E, NW_SE; N_S = “North to South”, NE_SW = “Northeast to Southwest”, etc.

Column heading:  	temp_change_weighted
Label: 			Temperature change weighted
Description:  	Weighted index of change in mean daily temperature calculated using the equation ΔT = [(T0 − T1) × 3 + (T1 − T2) × 2 + (T2 − T3)] /6, where T0 was the mean daily temperature and T1–3 were the mean temperature 1–3 days earlier (following Ogburn et al. 2017).
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow_change_weighted
Label: 			Flow change weighted
Description:  	Weighted index of change in mean daily stream discharge calculated using the equation ΔF = [(F0 − F1) × 3 + (F1 − F2) × 2 + (F2 − F3)] /6, where F0 was the mean daily flow and F1–3 were the mean flow 1–3 days earlier.
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)

Column heading:  	lunar
Label: 			Lunar phase
Description:  	Lunar cycle data obtained using MULTIFAN-CL fisheries stock assessment models from the R4MFCL project (Hoyle et al. 2009).
Data type:  		Numeric
Measurement unit:  	lunar phase

Column heading:  	conductance
Label: 			Conductance
Description:  	Daily average conductance of the stream water, a measure of salinity. 
Data type:  		Numeric
Measurement unit:  	microsiemens per centimeter (µS/cm)

Column heading:  	turbidity
Label: 			Turbidity
Description:  	Daily average turbidity (FNU) measured by USGS gauging stations. Calculated using monochrome near infra-red LED light, 780-900 nm, detection angle 90 +-2.5 degrees.
Data type:  		Numeric
Measurement unit:  	FNU
Comments:	Only available in Patapsco River.  Patapsco River = no. 01589035.

Column heading:  	temp_change
Label: 			Temperature change
Description:  		Daily change in average temperature
Data type:  		Numeric
Measurement unit:  	degrees Celsius (°C)

Column heading:  	flow_change
Label: 			Flow change
Description:  	Daily change in average stream discharge.
Data type:  		Numeric
Measurement unit:  	Meter cubed per second (m3/s)

Column heading:  	conductance_change
Label: 			Conductance change
Description:  	Daily change in average conductance.
Data type:  		Numeric
Measurement unit:  	microsiemens per centimeter (µS/cm)

Column heading:  	turbidity change
Label: 			Turbidity change
Description:  	Daily change in average turbidity (FNU).
Data type:  		Numeric
Measurement unit:  	FNU
Comments:	Only available in Patapsco River.  Patapsco River = no. 01589035.



chesapeake_species_composition_2013-2019.csv


Description: 	This dataset contains the weekly fish species compositions in the Choptank River, Deer Creek, Marshyhope Creek, and Patapscho River. Data is used to convert the hourly DIDSON sonar fish counts to species-specific counts.

File type:	Comma-separated values file 

Processing steps:	Weekly biological sampling using electrofishing and fyke nets.

Source inputs:	Electrofishing and fyke nets.

Entity and attributes:

Column heading:  	river
Label: 			River
Description:  	River in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	choptank, deer, marshyhope, patapscho

Column heading:  	year
Label: 			Year
Description:  	Year in which counts were collected
Data type:  		Character
Measurement unit:	None
Comments:	2014, 2015, 2016, 2017

Column heading:  	date
Label: 			Date
Description:  		Date of count
Data type:  		Date
Measurement unit:  	None
Comments:	Format: Month/Day/Year

Column heading:  	alewife
Label: 			Alewife
Description:  		Number of alewife (Alosa pseudoharengus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	american_eel
Label: 			American Eel
Description:  		Number of american eel (Anguilla rostrate) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	american_shad
Label: 			American Shad
Description:  		Number of american shad (Alosa sapidissima) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	black_crappie
Label: 			Black Crappie
Description:  	Number of black crappie (Pomoxis nigromaculatus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	blueback_herring
Label: 			Blueback Herring
Description:  	Number of Blueback Herring (Alosa aestivalis) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	bluespotted_sunfish
Label: 			Bluespotted Sunfish
Description:  	Number of bluespotted sunfish (Enneacanthus gloriosus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	brown_bullhead
Label: 			Brown Bullhead
Description:  	Number of brown bullhead (Ameiurus nebulosus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	brown_trout
Label: 			Brown Trout
Description:  	Number of brown trout (Salmo trutta) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	chain_pickerel
Label: 			Chain Pickerel
Description:  	Number of chain pickerel (Esox niger) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	channel_catfish
Label: 			Channel Catfish
Description:  	Number of channel catfish (Ictalurus punctatus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	fallfish
Label: 			Fallfish
Description:  	Number of fallfish (Semotilus corporalis) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	gizzard_shad
Label: 			Gizzard Shad
Description:  	Number of gizzard shad (Dorosoma cepedianum) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	hickory_shad
Label: 			Hickory Shad
Description:  	Number of hickory shad (Alosa mediocris) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	largemouth_bass
Label: 			Largemouth Bass
Description:  	Number of largemouth bass (Micropterus salmoides) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	northern_hogsucker
Label: 			Northern Hogsucker
Description:  	Number of northern hogsucker (Hypentelium nigricans) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	rainbow_trout
Label: 			Rainbow Trout
Description:  	Number of rainbow trout (Oncorhynchus mykiss) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	redbreast_sunfish
Label: 			Redbreast Sunfish
Description:  	Number of redbreast sunfish (Lepomis auritus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	river_chub
Label: 			River Chub
Description:  	Number of river chub (Nocomis micropogon) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	sea_lamprey
Label: 			Sea Lamprey
Description:  	Number of sea lamprey (Petromyzon marinus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	shorthead_redhorse
Label: 			Shorthead Redhorse
Description:  	Number of shorthead redhorse (Moxostoma macrolepidotum) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	smallmouth_bass
Label: 			Smallmouth Bass
Description:  	Number of smallmouth bass (Micropterus dolomieu) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	spottail_shiner
Label: 			Spottail Shiner
Description:  	Number of spottail shiner (Notropis hudsonius) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	striped_bass
Label: 			Striped Bass
Description:  	Number of striped bass (Morone saxatilis) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	white_catfish
Label: 			White Catfish
Description:  	Number of white catfish (Ameiurus catus) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	white_perch
Label: 			White Perch
Description:  	Number of white perch (Morone americana) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	white_sucker
Label: 			White Sucker
Description:  	Number of white sucker (Catostomus commersonii) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	yellow_bullhead
Label: 			Yellow Bullhead
Description:  	Number of yellow bullhead (Ameiurus natalis) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	yellow_perch
Label: 			Yellow Perch
Description:  	Number of yellow perch (Perca flavescens) collected in sample.
Data type:  		Numeric
Measurement unit:  	Count

Column heading:  	total
Label: 			Total
Description:  	Total number of fish collected in sample.
Measurement unit:  	Count

Column heading:  	proportion_alewife
Label:			Proportion Alewife
Description:  	Proportional presence of alewife in the sample.
Data type:  		Numeric
Measurement unit:  	Proportion (0 – 1.0)

Column heading:  	proportion_blueback
Label:			Proportion Blueback Herring
Description:  	Proportional presence of blueback herring in the sample. 
Data type:  		Numeric
Measurement unit:  	Proportion (0 – 1.0)

