By Lindsey Chizinski, Fisheries Biologist
exposed against the backdrop of leaf
litter on the pond’s floor.
“Don’t get eaten, Red Stripe!”
“Stay safe, Captain Sparkles!”
“Look, ‘Ham’ and ‘Cheese’ are
swimming together!”
The students were wrapping up their
school year with the release of juvenile
trout they had carefully raised from
eggs during the previous three months.
They were participants in an aquatic
education program, new to Nebraska,
called Trout in the Classroom. The
program is a unique way to bring
lessons about aquatic ecosystems,
water quality, life cycles, food webs,
fish biology and fishing recreation into
the classroom.
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oodbye, Flapezoid!”
“Hang in there, Tiny Tyler!”
“Smell you later, Triton!”
Hikers on the nature trails at
Schramm Park State Recreation Area
in Gretna were probably startled to hear
these lighthearted farewells echoing
from the canyon last May. A peek into
the canyon would reveal a group of
students seated along the rock ledge
that borders ponds built into the hills.
Each student held a green and yellow
Runza cup and, one by one, slowly
poured its contents into the water
below their dangling feet. After each
cup emptied, students leaned forward
and peered into the pond for a glimpse
of a tiny rainbow trout, its light colors

This rainbow trout fingerling, hatched and raised in a classroom aquarium, was
released by a student into the cool-water canyon ponds at Schramm Park State
Recreation Area in Gretna.
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Trout are
an ideal
subject to
introduce
these topics.
The timeline
of a trout’s
development
syncs well
with the
school year
calendar.
Eggs hatch
and fish
grow while
school is
in session,
providing
students the
opportunity
to experience life cycles as part of their
lessons. As an indicator species, trout
abundance directly reflects the quality
of the water in which they live.
Although trout are not thought to
be native to Nebraska’s waters (there
is evidence of cutthroat trout in the
Nebraska Territory, a region that
included land north and west of the
state’s current boundaries, predating
statehood in 1867) and the coldwater
habitat that trout require is limited,
they are a highly sought species for
many Nebraska anglers. Naturally
reproducing populations of cutthroat,
brook, brown and rainbow trout can be
found where there is suitable habitat,
primarily in northern and western
Nebraska streams. Additionally,
rainbow trout are extensively stocked
statewide in waters that can support

Fourth- and fifth-grade students from Walt Disney Elementary School in Millard toss fish food to rainbow trout during a field trip to
Schramm Park State Recreation Area in Gretna.

seasonal put-and-take trout fisheries
during cooler months.

Partnerships
The lineage of Trout in the
Classroom can be traced back to
the early 1980s with a partnership
between Canada’s Department of
Fisheries and Oceans and the British
Columbia school system. Government
biologists trapped salmon from a local
river to supply schools with eggs and,
after some trial-and-error, students
successfully hatched coho salmon in
their classrooms.
The hatchery-in-the-classroom
concept expanded quickly to the

United States when the University of
California Cooperative Extension and
the U.S. Department of Education
partnered to grant funds to supply
California classrooms with coldwater
aquariums. Trout Unlimited, a
national non-profit organization whose
mission is to conserve, protect and
restore North America’s coldwater
fisheries and their watersheds, joined
that partnership to equip even more
classrooms with mini-hatcheries.
Partnerships such as these drove the
expansion of the program throughout
the United States over the next
decades. Trout in the Classroom
programs are active in 35 states. Most
function as a cooperation of schools,

state conservation agencies such as
the Game and Parks Commission and
local Trout Unlimited chapters or other
private conservation organizations.
Trout in the Classroom came to
Nebraska via an aquatic educator’s
conference in 2012, when Commission
staff attended a panel discussion led
by educators
from Michigan,
New York, South
Dakota, Idaho
and Pennsylvania.
Each shared
experience with
programs in
various stages of
m
development, from
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The Life Cycle
of a Rainbow Trout
The Nebraska Game and Parks Commission’s Fisheries
Division receives rainbow trout eggs from neighboring western states and the U.S. Fish and
Wildlife Service. Trout are hatched at the Rock Creek and Calamus fish hatcheries and raised
to a catchable size of about 10 inches at the Rock Creek and Grove Lake fish hatcheries. Last
year nearly 270,000 rainbow trout were stocked into Nebraska waters.

after eggs are fertilized.
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at this stage
• Eggs
are called eyed eggs

•
Students prepare to release rainbow trout fingerlings, raised in a classroom aquarium, into the canyon ponds of Schramm Park
State Recreation Area in Gretna.

•
•

an attached yolk sac that
contains all the nutrients
they need as they finish
developing.
As their fins develop, they
absorb the yolk sacs.
In nature, the alevin remain hidden in gravel so they
are protected from predators. In Trout in the Classroom
aquariums, they rest on the bottom of the hatching
basket.

In addition to supplementing sustained populations in the cool-water
streams of western and central Nebraska, rainbow trout are stocked
seasonally into warmwater fisheries statewide to provide cool season
fishing opportunities. Trout stocked in these waters cannot survive the
summer months and are intended to be caught and harvested before the
water gets too warm.

5) Adult
rainbow trout
• Adult
eat insects, plankton,

•

3) Alevin
hatched trout are
• Newly
called alevins. They have

•
•

•

crustaceans, fish eggs
and sometimes small
fishes.
As trout grow bigger, the
parr marks fade and are
replaced with the small black spots and a pink band
that identify them as rainbow trout.
When adult trout become reproductive and are ready to
spawn, their coloration becomes more intense.

6) Spawn
a stream with plenty of
• Inclean
gravel and flowing,

•
•
•

oxygen-rich water, the
female trout uses her tail
to create a nesting area
called a redd.
She releases her eggs
into the redd. Then, a
male joins her and releases milt to fertilize the eggs.
Once the spawning is complete, the parents abandon
the redd.
A completed redd will have many layers of eggs and
gravel, and as many as 4,000 eggs. ■
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Participating classrooms in the
2014 pilot year were connected to the
program through existing partnerships
with the Commission. Shon Mosser,
fourth-grade teacher at Millard Public
School’s Upchurch Elementary, Lynne
Lyons and Jade Hughes, fourth- and
ffifth-grade teachers at Millard’s Disney
E
Elementary, Julie McKeone, secondggrade teacher at Papillion-LaVista
P
Public Schools Patriot Elementary and
S
Steve Schmit, high school agriculture
tteacher at Osceola Schools, all signed
oon to be guinea pigs for the program’s

•

•

is gone, and the alevin
swim from the gravel
or out of the hatching
basket.
At this stage, trout feed
on plankton and freefloating organic matter in the water.
As they grow, they develop markings on their sides
called parr marks. These marks help camouflage the
young trout in vegetation.
Most small trout never become adults. Instead, they
become prey to larger fish and other aquatic animals.
Trout in the Classroom fish are released into a natural
habitat during this life stage.
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In the Classroom

first year. Teachers attended a training
workshop at Ak-sar-ben Aquarium
to learn how to assemble and operate
their aquariums. They also learned
how to maintain water quality and
troubleshoot potential complications
in trout rearing. Everyone participated
in classroom activities and received
certification to teach Nebraska’s Trout
in the Classroom and Project WILD
curriculums.
Each classroom set up its aquariums
in early winter, and on February 4 the
teachers returned to the Aquarium to
pick up their fertilized rainbow trout
eggs, just delivered from the Calamus
Fish Hatchery. Upon arrival, the
fertilized eggs had already developed
to the “eyed egg” stage and continued
to develop under the students’ close
scrutiny.
Prior to hatch, the eggs were
protected from light exposure with an
insulating cover over the tank. This
mimics their natural incubation habitat,
the redd, where eggs are buried in the
gravel of a streambed. The cover could
be removed for viewing and students

•
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$1,000, a prohibitive cost for most
classrooms. In 2014, the Nebraska
Environmental Trust funded Trout in
the Classroom to provide equipment to
50 schools over three years. The Trust
awards funds annually with proceeds
from the Nebraska Lottery to projects
that conserve, enhance and restore the
natural environments of Nebraska, and
helped to expand the program across the
state.

2) Hatch
The time of hatching
depends on the water
temperature. In Trout in
the Classroom aquariums,
the water is 52° and
eggs hatch between
20-24 days after they are
fertilized.
When the eggs are ready to hatch, an enzyme softens
the eggshell so that the trout can break through.

days after
• 10-15
hatching, the yolk sac

•
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New York’s well established program
of nearly 20 years to South Dakota’s
brand new program in its first season.
Their ideas and advice informed the
development of a curriculum package
tailored to Nebraska’s needs.
Nebraska’s Trout Unlimited (TU)
chapter, TU 710, cooperates with the
Commission on numerous stream
rehabilitation projects and also
puts an emphasis on conservation
education. Several members are active
as volunteer instructors with the
Commission’s Youth Fishing Program
and promoted Trout in the Classroom
to the board. The chapter agreed to
use its education funds to sponsor
two classrooms annually and provide
volunteers for classroom field trips.
A coldwater aquarium system
capable of supporting trout approaches

because the eyes of the
developing trout can be
seen as two black dots.
Some eggs turn white during development. These eggs
are not fertile and will not hatch.
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embryo develops
• An
inside the egg 10-14 days

4) Fingerling
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1) Egg
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Rainbow trout fingerlings, averaging about one inch, swim in an aquarium at Patriot
Elementary School in Papillion.

could easily track development of
the fragile eggs as they were kept
suspended off the gravel substrate in a
mesh hatching basket.
Mason Barron, a fourth-grader at
Disney, thought that the coolest part
of having a trout tank was “when they
were hatching and wiggling around in
their eggs trying to get out.”
Disney student Chloe Jewell agreed
that her favorite part of the experience
was “seeing them get out of their shells
and swimming with their egg sacs on
them.”
Schmit said, “I cannot believe the
interest everyone in the building has in
these little critters. People stop in all
the time to look at our trout!”
Student responsibilities included
checking trout daily for any mortalities,
testing and keeping records of water
quality and maintaining a healthy
habitat for their growing fish. Dead
eggs or alevin were promptly removed
from the aquarium, waste was
vacuumed from the gravel bed of the
tank and regular water changes were a
priority.
Jewell’s favorite responsibility was
using a water siphon to vacuum muck
from the gravel, although Barron
claimed that was the hardest part
because “the water was so cold and I
didn’t like putting my hands in it.”
During monitoring, students learned
that trout are active fish and require
high levels of dissolved oxygen. They
also learned that cold water contains
more oxygen than warm, making
the water chiller a necessary piece
of equipment. They learned that in
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nature, water becomes oxygenated as it
churns over rocks and as aquatic plants
photosynthesize. In the classroom, an
air stone in the tank and the flow of
water through the chilling and filtration
systems provided sufficient dissolved
oxygen.
Students also learned about the
importance of pH, a measure of water
acidity or alkalinity. Values of pH

A student identifies an aquatic sow bug
in a water sample collected from the
canyon ponds at Schramm Park State
Recreation Area in Gretna.

range from 1 to 14, and a neutral pH
(7) is ideal for most aquatic animals.
pH can drop too low (less than 6)
when fish respire, taking up oxygen
through their gills and releasing carbon
dioxide into the water, a process that
produces carbonic acid in a chemical
reaction. Too much carbonic acid can
lower the pH of the water. Too many
trout in a confined space can cause
this pH imbalance. Among other
complications, acidic water (low pH)

damages gills and reduces their ability
to extract oxygen from water.
High pH can cause problems,
too. Alkaline water can strip a fish
of its protective slime coat and can
also increase the toxicity of other
substances. For example, the toxicity
of ammonia at a pH of 8 is ten times
its toxicity at a pH of 7. Ammonia is
continually released into aquarium
water as trout process food and create
waste. Uneaten food also releases
ammonia as it decomposes. McKeone’s
classroom learned this lesson as they
struggled to lower the pH of alkaline
tap water used to fill their tank. Even
with the addition of pH balancing
chemicals, they lost fish as ammonia
built up in their system. “Keeping
the pH low enough was a challenge,
but it also provided a great learning
experience for my students. We learned
a lot about asking questions, trying
out possible solutions and evaluating
outcomes,” said McKeone.
In the aquariums, beneficial bacteria
in the filtration system transformed
ammonia into nitrite and finally nitrate,
an end product that won’t harm fish.
When too much waste accumulated in
the water, students learned that bacteria
could be overwhelmed and fall behind
in processing the nitrites into nitrates.
High nitrite levels can cause a lethal
“brown blood disease” in fish, making
their blood unable to transport oxygen.
Some classrooms learned the nitrite
lesson the hard way after losing fish
due to overfeeding.
In addition to learning a lot about
chemistry, sharpening observational
skills and keeping meticulous
records, students also made important
connections between classroom trout
habitats and natural habitats. They
took interest in the things that affect
the water quality of those habitats.
Activities such as “What’s in the
Water,” adapted from Aquatic WILD,
and “Sum of the Parts,” adapted from
Project WET, helped students identify
sources of aquatic pollution and
how pollutants get into a watershed,
affecting the water and ultimately the
organisms living in those ecosystems.
Guided by the Trout in the
Classroom curriculum, students also
studied rainbow trout life cycles in
nature and in hatcheries, aquatic food
webs, fish anatomy and Nebraska

fish species. They made fish art and
kept journals of the fishes’ activities.
They calculated the rate of survival for
trout eggs spawned in natural habitat,
conducted experiments to investigate
the effects of adding excess nutrients
to water and graphed the effects
of temperature on oxygen levels.
McKeone’s class even took their
investigations outside the classroom
and did comparative studies of water
quality using samples from area
waterways and city tap water. Schmit
developed a unit about the Game and
Parks Commission that included a visit
from a conservation officer.

Release Day
Classes traveled to Schramm Park
State Recreation Area at the end of
the school year to visit the cool-water,
spring-fed canyon ponds. These
ponds remain as a relic from the
area’s past life as the Romaine and
Decker hatchery. In the late-1800s, the
hatchery was purchased by the Fish
Commission (now known as the Game
and Parks Commission) and, prior
to becoming a state recreation area,
operated as the first state fish hatchery.
In a nod to that history, students
released their own “hatchery” fish into
those ponds, an ideal permanent home
for the fish they’d grown attached to.
Even though the trout had a grand new
home compared to their tiny tanks,
Disney student Zach Mitera, when
asked about the most difficult part of
Trout in the Classroom, looked down
and said, “Releasing them was sad.
I’m sad!” He was quickly distracted,
though, by other activities.
Alongside the canyon ponds,
students picked through water samples
and discovered wriggling critters like
tadpoles, aquatic sow bugs, scuds
and blood worms, a taste of what the
trout would be eating in their new
homes. They observed adult rainbow
trout voraciously swallowing fish feed
pellets tossed into the ponds and were
amazed at their size and coloration.
They noted that the new arrivals would
need to be wary to avoid predation by
the adult trout.
Everyone fished for sunfish in the
old hatchery ponds. Students also had
the opportunity to practice casting flyrods in the tradition of A River Runs

Walt Disney Elementary School student Mackenzie Sonier shows off her catch, a
bluegill/green sunfish hybrid, made while fishing at Schramm Park’s hatchery ponds.

Through It, the classic trout-fishing
novel by Norman Maclean. Each
class toured the Ak-sar-ben Aquarium
and viewed many of Nebraska’s
native aquatic species. Schmit’s highschoolers got a behind-the-scenes tour.
Disney rounded out a full day with
some hiking on the nature trails. Lyons
said, “The field trip to release the trout,
fish, hike, etc. was such a wonderful
experience for our students who may
not experience [those activities] again.
This is a wonderful program.”
After a successful first year, Trout in
the Classroom is set to expand in 2015
to another 14 classrooms. Participating
classrooms are located in Brady,
Crawford, Halsey, Hastings, North
Platte, Ogallala, Utica, York and the
Lincoln and Omaha metros. McKeone
notes that “the most positive aspect the
program is that it takes science out of

the text book and makes it come alive
for students. Children often struggle
to connect classroom science lessons
with real world application. Trout
in the Classroom gives students an
opportunity to apply what they have
learned in a real world setting. That
doesn’t happen enough.”
The Game and Parks Commission
agrees and is so grateful for the
partnerships with our teachers,
Trout Unlimited, and the Nebraska
Environmental Trust for making this
program a reality in
Nebraska. ■
Lindsey Chizinski
has been a fisheries
biologist with the
Nebraska Game and
Parks Commission
since 2006.
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