Wild About Trout: A Trout’s Diet

Objective:  Students will identify foods essential for trout, recognize the developmental stages of aquatic animals, and the interrelationship of aquatic and terrestrial organisms.

Theme: Trout eat a variety of food to survive.

Key Terms: aquatic, arthropods, carnivorous, exoskeleton, larval stage, metamorphosis, microscopic, nymph, phytoplankton, terrestrial, riparian, zooplankton

Background: Trout eat a variety of foods including aquatic insects and larvae. These insects and larvae, in turn, depend on nutrients that seep into the water from organic matter such as leaves, fallen submerged trees and decaying plants and animals.  All these elements make a food web. The interrelationships between insects and other animals are more than a concept in a science book: they are a part of everyday life. 

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, Energy Pipeline, Habitat Rummy, Interview a Spider, Oh Deer!, Seeing is Believing, What’s for Dinner?, Which Niche?

Aquatic WILD: Are You Me?, Micro Odyssey, Plastic Jellyfish, Puddle Wonders, Riparian Retreat, Water Canaries

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

Grade 2: Physical Science – 1a,b; Life Science -2 a,b,c,e

Grade 3: Physical Science – 1b,c; Life Science- 3 a,b,c,d

Grade 4: Life Science – 2a,b; 3 a,b,d

Grade 5: Life Science – 2a; Earth Science – 3 d,e; I & E- 5 a

Grade 6: Ecology – 5a,b,c,d,e; Resources-6b 

Grade 7: Life Science-Evolution – 3 a,e

Grades 9-12: Biology, Life Science, Ecology – 6a,b,e

Extensions for this presentation: Have students create an aquatic food web and review how aquatic insects are indicators of the water quality. If dragonfly and stone fly nymphs are present the water is clean. Challenge students to be water quality detectives and learn how to help keep the aquatic environment healthy.

Slide order and narrative guide:
Slide 1

The Trinity River in Northern California is a natural habitat for trout. The riparian area along the river bank provides the trout with a rich source of insects and other organisms. The river supports a large population of aquatic animal life: a source for daily trout nutrition. 
Slide 2

This slide shows an alevin hiding in the gravel along with some un-hatched eggs. Alevin subsist entirely on the nutrition provided by their yolk sac and do not require an outside food source. 

Slide 3

A trout will eat just about any organism that will fit in its mouth. They are generally carnivorous (meaning they eat other animals, rather than plants).  The Fry (fish the size classroom trout are when released), eat microscopic organisms called zooplankton and phytoplankton. Zooplankton are very small animals usually the size of a pin head or smaller. Phytoplankton is microscopic plants. As trout grow, the size of their prey increases as well. Adult trout will eat all manner of insects, both aquatic (those that live in the water) and terrestrial (those that live on land). They also eat crustaceans such as crayfish and scuds (aquatic arthropods); mollusks (clams and snails) and small fishes including other trout.

Slide 4

Trout in streams occupy a space called a “holding lie”. This is a position in the stream that gives them access to any animal unlucky enough to be swept up in the current and carried into the path of the hungry trout. The prime positions (those that provide the best feeding opportunities) are occupied by the dominant trout. This hierarchy is maintained by threats and displays and rarely results in actual combat. 

This underwater scene with a trout in his holding lie shows a number of different aquatic insects in their nymph or larval stage. These insects are all potential food sources for a trout. For their own protection some of these animals are difficult to see. There are five (5) different species shown.

 
These animals are members of the family called arthropods.  Arthropoda means “jointed foot”. Over half of the animals on earth are arthropods. Insects, arachnids (spiders) and crustaceans are all arthropods. All insects have three body parts; a head, thorax and abdomen. They also have three pairs of legs, which are attached at the thorax. There are many species of aquatic insects that make up a trout’s diet, only a few are shown here. Aquatic insects in their nymph, larval or pupae stages are a readily available source of food for trout. During this aquatic portion of their lives they often appear quite different than they do as adults. On a predetermined schedule, these insects emerge from the water and shed their outer covering and become adults. It is during the adult stage that they mate and lay eggs. Trout also utilize the adult insects as a food source.

Slide 5

There are five immature forms of aquatic insects shown here: the dragonfly nymph, caddisfly larva, mayfly nymph, stonefly nymph and midge larva. The dragonfly nymph is the aquatic stage of the dragonfly. These are large insects and are eagerly taken by trout. Many caddisflies create a case for themselves while in their larval stage that is comprised of small stones and sticks. This case provides both protection and camouflage. Mayflies also have both a nymph stage and adult stage that are eagerly sought after by trout. They are one of the insects most often imitated by fly fishermen. The stonefly nymph is the aquatic stage of the stonefly. They are often swept loose from the rocks and are eagerly snapped up by hungry trout while they drift along. The midge larvae is the aquatic stage of a tiny insect called a Chironomid that looks like a mosquito, but doesn’t bite. Midges are quite small but prolific, they hatch out in the millions and provide a good food source for trout. These insects can spend the first 6 months to over 1 year of their lives under water. Insects that have both a larval stage and a pupae stage undergo a complete metamorphosis. They pass from a larval stage to pupae stage and then emerge as adults. Insects that only have a nymph stage undergo incomplete metamorphosis. These insects resemble the adult and progress through a series of growth stages called “instars” and eventually emerge as adults. The adult stage for many of these insects only lasts from a few hours to a few days. 

Slide 6

Here are the adult stages of the dragonfly, caddisfly, mayfly, stonefly and midge. Have the students guess which immature stage goes with its adult stage.

Slide 7

This slide matches the nymph and larval aquatic stages to the adults. It also identifies the insects shown:

No. 1 is a dragonfly 

No. 2 is a caddisfly 

No. 3 is a mayfly 

No. 4 is a stonefly 

No. 5 is a midge 

Slide 8

This slide shows only a few of the many terrestial animals that are available to trout as a food source. Terrestrial animals are those which spend their lives above the water. Other examples might be bees, beetles or butterflies. Terrestrial insects fall or are blown into the water from adjacent grasses, trees or rocks. Many types of ants undergo a flying stage and migrate in large swarms. These swarming ants are poor flyers and often find themselves in the water. Trout are quick to take advantage of these sources of food. 

Slide 9

Clams and snails are mollusks. Trout will consume any of these that they can fit into their mouth. They swallow them shell and all.

Slide 10

This slide locates some of the mollusks.

Slide 11

This slide shows some crustaceans that trout find and eat. Scuds are aquatic arthropods that spend their entire life in the water. They are distantly related to the common “pill bugs” often found in gardens. Crayfish are big meal for larger trout. These crustaceans are normally protected by a hard outer shell called an exoskeleton. They have to shed this hard exoskeleton periodically in order to grow. During the time it takes the new shell to harden they become easy prey for a hungry trout.

Slide 12

This slide locates some of the crustaceans.

Slide 13

Amphibians and fish are also on the trout’s menu. Trout will eat their own young if they can catch them. 

Slide 14

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

Slide 15

A view beneath the surface of Hat Creek showing some trout in their holding lies. These fish have located themselves in feeding lanes in the stream which allows them access to insects and other food that may be swept by on the current. They are also close to places of refuge if a predator should show up. Their mottled color pattern also makes them harder to see.

Fly fishers use their knowledge of the feeding habits of trout to create imitation insects and other foods called flies and present them in a natural way. If done correctly, the trout will be fooled into taking the fly

Slide 16
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Slide 17

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.
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