Wild About Trout: The Life Stages of a Trout       
Objective:  Students will recognize and identify the life stages of trout, generalize the limiting factors that affect the population at various stages, consider adaptations of fish to their environment, review how adaptations help fish to survive in their habitat and interpret the importance of adaptations.

Theme: Trout go through a variety of life stages on their journey to adulthood.

Key Terms: alevin, anadromous, “button-up”, embryo, fertile, fry, infertile, juvenile, neuromasts, operculum, “parr” marks, pitch, yaw, silt 

Background: Many animals look significantly different in their earliest stages of development when compared to adulthood. The development of trout through their life stages is an example of a simple metamorphosis. Fish have countless adaptations, evolved over long period of time, that make them suited for their life in water. For the trout, at each life stage, various adaptations to their environment enable the species to survive and to maintain their populations. 

This presentation was originally developed for the Classroom Aquarium Education Project, currently offered in many parts of California.  Information can be found at www.classroomaquarium.org.
The goal of this narrative guide and PowerPoint presentation is to aid educators in meeting educational requirements and to provide a valuable effective teaching tool. This narrative guide was not designed to be a slide script, thus language may need to be modified for grade appropriateness. It can be used by all educators to meet science inquiry learning objectives. 

Correlations to Project WILD

WILD K-12: Bottleneck Genes; Drawing on Nature; Seeing is Believing!; Surprise Terrarium

Aquatic WILD: Fashion a Fish; Hooks and Ladders, Silt a Dirty Word; Sockeye Scents

For Project WILD program information: www.dfg.ca.gov/projectwild  or email projectwild@dfg.ca.gov 

Presentation #1 - Correlations to CA Educational Science Contend Standards:

Grade 1: Life Science – 2 a,b,c; I & E – 4b,e

Grade 2: Physical Science – 1a,b; Life Science -2 a,b,c,e; I & E – 4a,c

Grade 3: Life Science – 3 a,d; I & E – 5c,d,e

Grade 4: Life Science – 3 a,b; 5 a,c: I & E – 6a,b,c

Grade 5: Life Science – 2a,b,c; I & E- 6 a,b,f,g

Grade 6: Earth Science – 2a; Ecology-5b,c,d,e; Resources-6a,b; I & E-7b,e

Grade 7: Life Science – Genetics – 2a;Evolution: 3 a,e; Structure-5a,b,c,d; I & E 7a

Grades 9-12:Biology, Life Science, Ecology – 6a,b,c,d,e; I & E -1a,c,d

Slide order and narrative guide:

Slide 1 

This is a photograph of a typical trout stream, This is Canyon Creek in the Tahoe National Forest of California.

Slide 2

During this presentation we will be discussing the five distinct stages in a rainbow trout’s development into adulthood: egg, alevin, fry, juvenile, and adult.

Slide 3, 4, 5, 6 & 7

This series of slides is an overview illustrating the natural progression from egg to adult. Each stage will be discussed later in the following slides.

Slide 8 (Egg Slide)
The eggs are the first stage. In nature they are laid in loose gravel beds in clear, cold free-flowing streams. A typical adult lays from 1,000 to 8,000 eggs. These eggs are deposited in the gravel and lightly covered to hide them from predators and protect them from strong light. It is very important that they receive highly oxygenated water throughout their development. Silt or debris that settles on the eggs may suffocate them. The eye of the embryo can be seen in the egg on the left. You can also see the shadow of the embryo itself. The egg on the right is either infertile or has died. It has a milky appearance. Infertile eggs should be removed from the aquarium as they will promote mold growth.

Slide 9 (Alevin Slide)
The eggs hatch in about 21 to 30 days after fertilization, depending upon the water temperature. Colder temperatures will lengthen the time required to hatch. The newly hatched fish are called alevin (AL•e•vin) and still have their yolk sac attached. This is a unique adaptation and the small fish depend upon this sac for their nutrition for the next 2 or 3 weeks. 

Slide 10 (Fry Slide)
Once the yolk sac is absorbed ( called “buttoned up”), the young trout “swim up” and become free swimming. They are now called “fry” or fingerlings. They will soon start looking for food. The fry develop a series of markings down their sides called “parr” marks. This coloration helps them blend in to their surroundings.

Slide 11

In a natural habitat it takes about 1 year for these small fish to become juveniles and reach a length of about 6 or 7 inches. As the trout matures the parr marks fade.  At about 2 to 3 years of age they have grown to around 18 to 20 inches in length and become mature adults, ready to reproduce. 

Slide 12

This is a photo of a mature, reproducing adult female. The scientific name for the rainbow trout is Oncorhyncus mykiss, (ON•koh•RIN•kuhs MY•kiss). The average life span for rainbow trout is from 6 to 8 years.

Slide 13

Some of the parts of a mature trout: Trout have good vision above their heads and can see colors. They use their mouths to inhale food rather than grasp it. They have small, sharp teeth located on the upper and lower jaw, on the tongue and the roof of the mouth. These are grasping teeth, not tearing teeth and are used to prevent prey from escaping. Trout have two sets of paired fins; the pectoral and the ventral fins. The pectoral fins act mostly as rudders and hydroplanes to control yaw, pitch and steering. They also act as very important brakes by causing drag. The ventral fins mostly control pitch. The anal and dorsal fins are used mainly for stability and to control roll. The caudal (tail) fin is used for propulsion and to assist in controlling direction. The lateral line is comprised of a row of small openings containing highly sensitive receptors called neuromasts. Neuromasts operate in a fashion similar to our ears. The lateral line allows the fish to keep aware of things happening in the water around them and to locate prey and/or avoid predators.

 Slides 14, 15, 16, 17

The gills are covered by a bony plate called the operculum (o•PUHR•kye•lem). A fish’s gills are a used to extract oxygen from water. The gill filaments are held in place by the gill arch. The gill rakers help guide food and foreign objects away from the delicate gill filaments. The filaments are charged with blood near their surface, which allows the exchange of dissolved oxygen by diffusion. Our atmosphere contains 21% oxygen or about 210 parts per thousand (ppt), a trout’s water only contains about 8 parts per million (ppm). A trout’s gills must be very efficient to extract enough oxygen to support the fish’s metabolism. They can extract up to 90% of the oxygen from water that comes in contact with their gill filaments. 

Slide 18

An ideal habitat for trout is a mountain stream. In this case, the upper reaches of Hat Creek in Lassen National Park.

Slide 19

This view beneath the surface of Hat Creek shows trout in their habitat.

Slide 20

Some trout facts:

Their average life span is 6 years

Anadromous, (anad•ro•mous) fish live around 6-9 years

The average size at maturity is 3 to 6 pounds 

They lay their first eggs at around 3 years of age

They deposit an average of from 700 to 6,000 eggs

The average adult will spawn 3 times in its lifetime

They prefer cold water (60˚ or less)

They require high dissolved oxygen levels (at least 6ppm) 

Slide 21
The Mission Peak Fly Anglers wish to thank the following for their assistance and for the funding to duplicate this “Wild About Trout” CD: Pacific Gas and Electric Company, California Inland Fisheries Foundation Inc, California Department of Fish and Game, and the Sport Fish Restoration.  

Slide 22

This presentation has been created and brought to you by members of the Mission Peak Fly Anglers, Fremont, CA. Additional support and funding has been provided by the Federation of Fly Fishers, a national organization of fly fishermen and the Elks, Fremont Lodge 2121.

All photos and illustrations are copyright, permission to reproduce any part of this presentation must be obtained from the Mission Peak Fly Anglers.
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