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 Federally Funded

 State Match = Teachers and Volunteers who provide 

Watershed Education in the classrooms

 Watershed Education Program (WEP)

 Watershed Ecology Institute (WEI)

 Let’s Go Fishing (LGF)

Aquatic Resources Education (ARE)

Program



Who Sponsors Simulating a NH River 

Ecosystem Program?

 NH Fish and Game 

 Fisheries Division

 Watershed Education Program

https://www.wildlife.state.nh.us/fishing/fisheries-mgt.html
https://www.wildlife.state.nh.us/education/watershed.html


Why create a river ecosystem in the 

classroom?
 To learn more about our warm water fish 

species ecology and management in NH

 To learn how fish species interact & behave 

with their surrounding environment

 To learn how fish species interact & behave 

with each other



What is a warm water fish?

https://www.youtube.com/watch?v=okUIkEnvHgI&feature=youtu.be


Why manage warm water species?

https://www.wildlife.state.nh.us/fishing/fm-warm-water.html


Warm water rivers and streams and lakes and 

ponds are Habitats of Concern in the NH Wildlife 

Action Plan (pollution and invasive species)

https://www.wildlife.state.nh.us/wildlife/wap.html

https://www.wildlife.state.nh.us/wildlife/wap.html


=

Natural reproduction typically able to replenish 
populations
no warm water fish stocked vs many trout 

stocked

Spawning habitat generally intact

Wise management still important



How objectives are met

 Boat electrofishing + angler surveys

 Age and growth studies

 Warm water database

 Habitat restoration/improvement

 Bass tournaments: permitting, data collection 
and data analysis

 Special studies: Bass tagging on Winni





All Program Logistics can be found in the 

Teacher's Resource Guide

https://www.wildlife.state.nh.us/education/documents/simulating-river-ecosystem-teacher-guide.pdf


Sign Up and Get Trained



How do you set up a tank?



Lotic or flowing environment for 

fluvial dependent species

 Construct a Water Circulation System for 
“natural” current like a river

Ponded environment for 
macrohabitat generalist species

 Design the tank like a pond - Water 
Circulation System not needed



Building a Water 

Circulation System







Provide enough space – 50 gallons 

minimum



Provide “Natural” Substrate





Provide Cover



Native or fake plants



Provide Healthy Water
River water

Well or town water – no chlorine



Preparation
Set up your tank 6-10 days before fish arrive

Use the correct size filter for the tank



Now add the fish



Permits are provided by the 

NHFG Fisheries Division



How to Collect

 Electrofishing

 with NHF&G

 Netting

 Seining

 Angling

 Bait trap



Learn about NH fish species for your tank  

https://www.wildlife.state.nh.us/fishing/species.html


Examples of warm water species
Yellow are native, white are introduced

Largemouth bass
Smallmouth bass
Walleye
Northern Pike
Chain Pickerel
Black Crappie
Bluegill
Pumpkinseed
Yellow Perch
Brown Bullhead (hornpout)



What do you feed them?

 Goldfish (from the pet store)

 Be aware wild fish will eat each other 

 Macroinvertebrates

 Blood worms

 Worms

 Brine shrimp



How to Maintain the Tank



What do you do with your fish at 

the end of the year?

 If  they are disease free, put them back where 

you collected them

 If they show signs of disease, dispose of them 

humanely



Complete Your Evaluation (Required by NHFG 

Executive Director)



Additional Curriculum Resources

 Fish Poster ID – Minnows

 Fish Poster ID – Suckers

 Fish Species Abbreviations

 Freshwater Fish of NH ID Photos

 NH Fish Survey Story Map

https://www.wildlife.state.nh.us/education/documents/fish-poster-minnows.pdf
https://www.wildlife.state.nh.us/education/documents/fish-poster-suckers.pdf
https://www.wildlife.state.nh.us/education/documents/fish-abbreviations-update.pdf
https://www.wildlife.state.nh.us/education/documents/freshwater-fish-nh-wep.pdf
https://nhfg.maps.arcgis.com/apps/MapJournal/index.html?appid=d6549e90155b441fa0e29bdc44eebc2b


NGSS Connections

For high school: 

https://www.wildlife.state.nh.us/education/doc

uments/hs-ngss-tank.pdf

For middle school: 

https://www.wildlife.state.nh.us/education/doc

uments/ms-ngss-tank.pdf

https://www.wildlife.state.nh.us/education/documents/hs-ngss-tank.pdf
https://www.wildlife.state.nh.us/education/documents/ms-ngss-tank.pdf


Collect Data in Your Watershed

Water Quality Measurements: PH, Dissolved 

Oxygen, Temperature, Conductivity, Turbidity

 Water quality sampling instructions

 Water quality data sheets

https://www.wildlife.state.nh.us/education/documents/gis-wq-data-sheet-instructions.pdf
https://www.wildlife.state.nh.us/education/documents/gis-wq-data-sheet.pdf


Volunteer Biological Assessment 

Program (VBAP)

 Macroinvertebrate Sampling and

Biotic Index Calculation based on

Pollution Tolerance

 Stream Assessment

VBAP Manual

VBAP Video

https://www.wildlife.state.nh.us/education/documents/vbap-protocol-2008.pdf
https://www.youtube.com/watch?v=94QxLlJ-X9I&feature=youtu.be


Watershed Assessment Using ArcGIS Online (AGO) 

Click on the WEP Watershed Map to see data collected, shared and analyzed  by 

NHFG and teachers and students in watersheds all over the state.

https://arcg.is/D18u9




How Can I Help My Watershed?

 Support watershed education in your community

 Help implement the Water Education Plan

 Take part in watershed congresses 

 Teach local students - what is a conservation commission?

 Sponsor citizen science & intern opportunities

 Invasive species inventories

 Natural resource inventory/EBT studies

 Riparian buffer establishment/maintenance

 Support a watershed school

 Be a liaison

 Be a resource specialist to help with field days at the river

 Provide resource studies and data



Citizen Science Definition

From: Cornell Laboratory of Ornithology  

Citizen Science Central

“Projects in which 

volunteers partner 

with scientists 

to answer real world questions.”



So if you are interested in a river 

ecosystem in your classroom:

Contact Watershed Education Specialist Judy Tumosa at 

NHF&G: Judy.l.tumosa@wildlife.nh.gov

mailto:Judy.l.tumosa@wildlife.nh.gov

