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Aquatic Resources Education (ARE)
Program

Federally Funded

State Match = Teachers and VVolunteers who provide
Watershed Education in the classrooms

Watershed Education Program (WEP)
Watershed Ecology Institute (WEI)
Let’s Go Fishing (LGF)
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Who Sponsors Simulating a NH River
Ecosystem Program?

« NH Fish and Game
v FiIsheries Division
v Watershed Education Program

. i

AQUATIC RESOURCES EDUCATION

UNLIMITED



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?

» T0 learn more about our warm water fish
species ecology and management in NH

» To learn how fish species interact & behave
with thelir surrounding environment

» To learn how fish species interact & behave
with each other




What 1s 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
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https://www.wildlife.state.nh.us/wildlife/wap.html

populations
v'no warm water fish stocked vs many trout
stocked

s Spawning habitat generally intact

**Wise management still important



How objectives are met

*» Boat electrofishing + angler surveys
* Age and growth studies

* Warm water database

s 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

Simulating A New Hampshire
River Ecosystem

A RESOURCE GUIDE
CAITLIN JULIAN



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

Scientific License Application to Keep
Warm Water Fish in the Classroom
Note: Only warm waler fish species and minnows may be kept (no salmaon or trout).

Date: School Year:

Teacher Name:

Teacher Email:

School Name:

School

School Telephone Number:

Date of Collection:

‘ Collection sites, Please Put Specific Name of River or Pond:

Method of Collection:

Subpermittees i.e. Other Teachers or Adults Assisting with collection of fish (if any):

\

'Will attend fraining “Simulating a New Hampshire River Ecosystem”
Has attended fraining “Simulating a New Hampshire River Ecosystem”

Rewrnte:  Judy Tumosa, Watershed Education Specialist
New Hampshire Fsh and Game Department
11 Hazen Drive, Concord, NH 03301
(B03)271-0456 = FAX (503)271-0465
judy.lfumasa@wildiife.nh.oov

Sample Simulating a NH River Ecosystem Agenda

Registration and Welcome

What is a warm water fish? “New Hampshire Fish" Power point
Activity: Am | warm or cold? Photos and *Freshwater Fishes of NH”

Why do fish live where they live?
Activity: Does your fish live there? Bathymetric map of local pond

What is in our watershed and why do we care?
Activity: GIS map exercise and watershed review

Break

How do we set up a river ecosystem tank in the classroom?
“Simulating a NH River Ecosystem” Power point

WQ and macro testing for habitat quality; ArcGIS fisheries data sets

What challenges do warm water fish face in the winter? Limiting season
Activity: “Fishy Deep Freeze” in Below Zero

Questions and wrap up

Contact:

Judy Tumosa, NHF&G Watershed Education Specialist
Phone: (603)271-0456
judy.l.tumosa@uwildlife.nh.gov
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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
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Provide enough space — 50 gallons
minimum
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Provide “Natural” Substrate
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Provide Cover




Native or fake plants
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S
Provide Healthy Water

River water




Preparation

Set up your tank 6-10 days before fish arrive
Use the correct size filter for the tank




e
Now add the fish




NHFG Fisheries Division

New Hampshire
Fish and Game Department

HEADQUARTERS: 11 Haren Drive, Concord, NH 03301-8600 wew WildNH.com
{603) 271-3421 e-mail: info@wildlife_nh.gov
FAX (G03) 271-1438 TOO Access: Relay NH 1-B00-735-2964

SCIENTIFIC LICENSE #F2015-01

September 22, 2015

TOWHOM IT MAY CONCERN:

Under the authority contained in RSA 214:29, permission is hereby granted to Joe Teacher, Pillsbury Crest Elementary
School, 193 Raisin Strect, Wonderland, NH 03 XXX, Tel. 603-355-3555 to collect various specics of freshwater fish as
part of an aquatic studies curnculum. Permission is also granted to transport captured specimens alive to Pillsbury Crest
Elementary School to be kept m aquana through the end of the school year.

Time of collection: September, October 2015

Collection sites: Lake Doughboy — south end near Pluto’s Cove

Target species: Warmwater fish specics and minnows. Mot more than 10 individuals of cach species. No collection of
banded sunfish (Enncacanthus obesus) or bridle shiners (Notropis bifrenatus) is allowed.

Method of collection: Mmnow traps, angling, seming

Final disposition of specimens collected: All fish will be returned to the water unharmed at the site of collection shortly
after capture or after classroom studies are completed.

Subpermittees: Jcff Raspberry, Joan Strawberry

This permit, or a copy, shall be carried with the permittees while engaged in any activity allowed under this permit and
shall be displayed to any New Hampshire Fish and Game Department Conservation Officer or employee upon request. g

This permit shall expire at the end of the school year 2015-16, unless sooner revoked or rescinded.

Glenn Normandeau
Executive Director

GN/srd
cc: Law Enforcement Division

Inland Fisheries Division
Judy Tumosa




How to Collect

>

+ Electrofishing
v with NHF&G

+ Netting
» Seining
= Angling
+» Balt trap




Learn about NH fish species for your tank

Pumpkinseed (Lepomis gibbosus)

® Frestraiet NH Concervation 3tatuc: Not lsted
Fahng
W Satawn ttade Rani: Secure
Fahrg
® Fuh Fact Dictribution: The pumpkinseed Is natve to the
Shawx upper Missssippl Great Lokes, and east coast
o Pubbeatinne drainages fom New Brunswick south 1o Scuth

Cardina

Decoription: Fumpkinsesds may bo

distingashed from cther sunfish Dy a red spot on the rear mangin of the opercuium, just above the
pecioral T The pecioml fins are long and poanied and the caudal 1n & fored . Adult pumpk nseeds
are often striking in color with @ dark green back, rust colored spots, and a bright orange bely
There are biush green sireaks on the head radiating cut from e mouth and eye

$pecioc commonly oonfuced with: Redbreast sun

1, tluegy)

Habitat: Purpkinsend sunfsh, also known as
commen anlish, are an adaptab ke speces capabie
of IMng In both lacusiring and riverine habilats
They are usualy found associated with aquatic
vegetation along the shoreines of lakes and ponas

] .
In rivers and streans pumpkinseeds Lsusly Inhabit . g
Dackwalers and decper poofs with ite curent, -
athough they may be found In faster moving water . J
T there are slower Niow(ng reaches neard 2 3

9 J’ i g
Life Hl‘mw: Fumpiinseed malks exavate a TR ovange gper om 1he cporuium rringatninge 1ae
choudar nest in shal ow water, often In groups or Snplismand Sam scher AWUR, adkoagd ke gor
colonies. Ferales spawn with males In muliple Wy wor adiaye b pravews an fuventie ek

nests whese the eggs are agressively defended by
e maes untl they hatch. Pumpkineesds feed on
nvertebrates attached o plants or on the dottom. s
jaws are adapted for crushing the shalls of snalks
and other hard<shalied prey

Origin: Nathe

Concervation™Management: Fumnpiinsecds am
widespread and abundant froughout he state
They are Now Hampshire s most comymon native
sunfsh Pumpkinsesds are @ good tasting pantsh

© EOb Mo

Eagly caught In shalow water using smal lures of
e bait, thoy make a good Introduction 1o fshing for
young chikden

Recommendations:

Protecting natural vegetation along the
shoralines of lakes and ponds is oriical for
mantaining healhy popuations of pumpknseeds



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

.
Examples of warm water species
are native, are introduced
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S
What do you feed them?

» Goldfish (from the pet store) _ a”
v Be aware wild fish will eat each other

+ Macroinvertebrates
+» Blood worms

+» WWorms

» Brine shrimp




.
How to Maintain the Tank

Aquarium Maintenance Guidelines

Activity

Visual check of fish for headcount,
disease, swimming and breathing rates

Check color, smell and temperature of
water

Visual check of equipment, air and water
flow

Scrape algae growth on glass

Check and prune plants

Rake and siphon debris from gravel
bottom

Make a 25% water change (every 2 to 4
weeks)

Change air and water filters

Test water chemistry




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

'J-

‘Watershed Education Program Evaluation
School Year Date:

Teacher and School Information

Teacher Name

Teacher Email

School Name

dent/Curriculum Information

Trade (5

Number of students

Subjects Covered

Primary Goal

Connections to the NHF&G Watershed Education Program (WEF) objectives:

\ 1) Protecting Aquatic Habitat — How did your students leam to recognize healthy
‘habitat, and how to maintam it or improve it as needed?

1) Understanding Watersheds — How did your students leam to understand that
watershed health is dependent on land use and water quality?

\

3) Encouraging Community In'ru]\ement How did you grow comnmumity mterest and.
involvement in natural resource

Did vou collect water quality, macroinvertebrate or fisheries data within vour
watershed?

Did you contribute to/use the water quality, macroinvertebrate, and fisheries data
posted on the ArcGIS online NHF &G watershed map?

Did you study warm water fish in a classroom tank (Simulating a NH River
Ecosystem program)?

Did you feel adequately trained? If not, how can we improve?

‘Were the curriculum materials useful? If mot, how can we improve?

‘Was there adequate technical support? If not, how can we improve?

Do vou want to participate in the NH F&G Watershed Education Program next
vear (Simulating and NH River Ecosystem/Watershed Studies)?
Yes No

‘What additional training in aquatic topics would you like to see offered?

Any additional comments?

Return to Judv Tumesa: NH Fish & Game, 11 Hazen Drive, Concord, NH 03301
Phone: 603-271-0456; FAX 2710465 Email: judy.Liumosaawildlife nh.gov

THANK YOU for your interest in watershed education and keeping the fish and
wildlife of the state healthy!



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

e
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

e
Collect Data In Your Watershed

Water Quality Measurements: PH, Dissolved
Oxygen, Temperature, Conductivity, Turbidity

+~ Water quality sampling instructions

+ Water gquality 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.

Howe - A WEP Watershed Map NEW MAP  Judy ™

'Details ¢ add ~ | BH Basemap B~ %2 chare & ® Directions G (B \ : idress or 1 Q|
5 B =

A WEP Watershed Map

WEP Watershed Map
1ap by jtumosa_nhwep
odified: September 6, 2013

: 03-HAR

43.22
Longitude -71.74
‘ 03-HAR
Maore Details... - 1 o Stream Hardy Springs Brook

Make your own map Hopkinton
Add to this map I NHWEI

Make a new map . o 6.15
' 15.10
21.50
70.70

tivi 0.00

1437

3.16

Get Directions



https://arcg.is/D18u9

ArcGlS  Finding the Fish

¢ Add w | / Edit B Basemap ‘

Finding the Fish
Finding the Fish

Web Map by

nhedgis2_administrator
Last Modified: December 21, 2012

Ty (0 ratings, 0
comments, 122 views)

More Details...

Make your own map
&dd to this map
Make a new map

&l save w

Esti.com . Terms of Use . Privacy .
Contact Us , Report Abuse

&8 Share & Print

H
gy Measure

NHF&G Fish Data: Unknown

Stream Name

Latitude

Longitude

&tlantic salmon
knose dace

burbot

creek chub

common shiner

27249
2009
20090526
Unknown
43.76569
-71.75217
3

27

1

)

17

common white sucker 5

brook trout

2 0“0" rn' to Edit

0

D!l Bookmarks

My Content




How Can | Help My Watershed?

+ Support watershed education in your community
v Help implement the Water Education Plan
v Take part in watershed congresses
+ Teach local students - what is a-.conservation commission?
+ Sponsor citizen science & intern opportunities
v Invasive species inventories
v Natural resource inventory/EBT studies
v Riparian buffer establishment/maintenance
+ Support a watershed school
v Be a liaison
v Be a resource specialist to help with field daysat the river
v 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 Iin a river
ecosystem In your classroom:

Contact Watershed Education Specialist Judy Tumosa at
NHF&G: Judy.l.tumosa@wildlife.nh.gov
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mailto:Judy.l.tumosa@wildlife.nh.gov

