Superfly

Focus Question

How do fly fishermen take advantage of the life cycles of certain insects to catch fish in mountain streams?

Activity Synopsis
Students will be shown examples of flies used by fly fishermen to catch trout in the mountain streams of South Carolina and think about why these might attract fish. Students will then attempt to grow mosquito larvae to see how certain insects use water as a nursery. Students will then create their own model flies of a mayfly nymph and a mayfly adult.

Time Frame
One month (Best done in warmer months such as Spring or early Fall)

Student Key Terms
· fly fishing

· larva

· mayfly

· nymph
· adaptation

· entomology

· molt

· pupa

Objectives

The learner will be able to:

· explain that certain insects depend on water as nurseries for their eggs and larvae.

· explain that certain fish are dependent on these insect larvae as a food source.

· create a model that replicates the characteristics of aquatic insect larvae.

Fourth Grade Standards Addressed

Science Standards

IA1a,b; IIA1c; IIB1b

Background

Key Points

Key Points will give you the main information you should know to teach the activity.

· In South Carolina, freshwater trout are only found in the cool streams of the Mountain region. Trout feed on insects that float near the surface and insect larvae in the water, primarily on the adult and larval forms of caddisflies, stoneflies and, particularly, mayflies.

· Mayflies lay their eggs in freshwater habitats such as streams and rivers. In their larval stages, mayflies are known as nymphs. In the nymph stage, mayflies live underwater on the bottom of their habitat. Nymph mayflies have adaptations (such as gills) for living underwater and adult mayflies have adaptations (such as wings) for living above water. 

· Because trout depend on aquatic insects for food, a fly fisherman who knows how aquatic insects interact with the mountain stream environment will have a better chance of catching fish. The flies they use are created to resemble the different life stages of various insects.

· Mosquitoes lay their eggs in standing water. The eggs are collected in “rafts” that contain 50 to 400 eggs. In warm water, the eggs of most species will hatch in two to three days and the larvae or "wrigglers" can be seen at the surface of the water. These tiny larvae will molt five times before reaching the adult stage.
Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

Many fly fishermen are amateur entomologists. Because trout depend on the aquatic insects in their environment for food, fly fishermen who can replicate these insects with their flies have a better chance of catching a fish. To accomplish this, a fly fisherman needs to know the environmental needs of the trout and the characteristics of the insects upon which they feed.

Trout

South Carolina mountain streams are the home to the three trout species. Of these three species, only brook trout (Salvelinus fontinalis) are native to South Carolina. Both rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta) are species that are stocked into South Carolina mountain streams to give recreational fishermen more fishing opportunities (rainbow trout are native to the Rocky Mountain region and brown trout are native to Europe). Rainbow, brown and brook trout have almost identical habitat needs, causing them to be in competition for food and space. Unfortunately, in most cases, it is the native trout (the brook trout) that loses out to its nonnative cousins, which are more aggressive and able to survive under less than perfect conditions.

Trout are cool water species that prefer fast, shallow water. The brook trout prefers streams between fifty-four and sixty degrees Fahrenheit, and cannot survive in water temperatures over sixty-nine degrees. Trout need clear, clean streams with lots of oxygen. Mountain streams have lots of oxygen because as they tumble over rocks and down waterfalls, the water picks up molecules of air. Because of their special habitat needs, the only place in the state where trout are found is the Mountains.

Trout feed on insects that float near the surface and insect larvae in the water. The long, streamlined body of trout allows them to sit facing the current with little effort. By doing so, if they wait long enough the stream will bring their food to them. When an insect floats by, the trout will charge to the surface to catch it. Trout feed primarily on the adult and larval forms of caddisflies, stoneflies and, particularly, mayflies.

Mayflies

Adult mayflies are found close to freshwater habitats such as streams and ponds. They have a body structure that resembles a dragonfly, except their wings are vertical instead of horizontal. As adults, mayflies are short-lived, living only a few hours to a few weeks, depending on the species and habitat. As adults, their main goal is to reproduce and then shortly after this they die.

Mayflies lay their eggs in freshwater habitats such as streams and rivers. In their larval stages, mayflies are known as nymphs or naiads. In the nymph stage, mayflies are completely aquatic and have gills that allow them to breathe. They live on the bottom of their habitat on the underside of rocks or among submerged vegetation. Depending on the species, these nymphs may feed on aquatic vegetation, dead and decaying material or the larvae of other insects. They develop over periods ranging from 3 to 4 weeks up to 2.5 years, and may undergo as many as 27 molts before emerging from their aquatic habitat as adults.

Stoneflies

Stoneflies are most often seen during the cold winter months near rivers and streams. Their eggs must be laid in running water that is clean and cool. Because of this, they can be used as an indicator of good water quality in mountain streams. The nymphs are found under stones and amongst debris and can be herbivores or carnivores, depending on the species. When mature, the nymphs crawl out of the water onto a stone or other object and molt into adults.
Caddisflies

Caddisflies are another insect found near freshwater habitats with flowing water. After fertilization, the female will fly over the surface of the water depositing eggs. The eggs sink to the bottom and the larva that hatch stay on the bottom. The young larva form cocoon-like casings out of sand, pebbles, pieces of leaves and wood that they use for protection. They feed on algae, decaying plant matter and microorganisms. As they move, they drag their case with them using only the legs on their front ends, as this is the only part out of the casing. The larva grows within its casing and eventually seals itself within the casing and pupates. The mature pupa will break out of the casing, swim to the surface and hatch as an adult. Adults live from two weeks to two months.

Fly Fishermen

Because trout depend on insects and their aquatic larvae for food in the mountain stream environment, a fly fisherman who knows about aquatic insects and their larvae will have a better chance of catching fish. Flies are created to resemble the different life stages of various insects. A fly is tied directly to a hook and uses materials such as string, feathers and beads to replicate features of the insect such as wings and eyes. A fly is more natural looking than a lure made of metal, and though not a perfect match to the insect it is imitating, is a very close facsimile. A fly fisherman would bring a variety of flies with them and try to use the fly that imitates the insects the trout are most likely to be feeding on that day. For some fisherman, this decision is made by using a net to capture insects in the water to see which is the most common or by opening the gut of a trout to see what it has been feeding on lately. For others it is simply a matter of trial and error.

When a fishing fly is in the water, it will be set up to resemble the behavior of the insect it is imitating. A nymph fly, for example, will be tied to a heavier hook and use heavier materials, such as lead line, to make the fly sink to the bottom where the real nymphs would be. Once in the water, the fisherman may give his line tiny jerks to make it seem like it is hopping along the bottom as a nymph would. If mayfly nymphs were in their emergent stage where they rise to the surface and are about to reach their adult stage, the fisherman would use a fly that resembles this stage. It would be made out of materials that would allow the fly to float just below the surface where these emergents would be and where the trout would be feeding. If mayflies are laying their eggs, a fly fisherman might use a fly that resembles a “stillwing”. Mayflies die after laying their eggs and will float on the surface of the water with their wings laying flat. The fly would resemble this stage and would be made out of materials that allow it to float on the surface and the fisherman would allow it to drift on the surface as a stillwing (dead mayfly) would do.

Resource: A River Dream (excellent book on fly fishing)
Mosquitoes

One insect with an aquatic larval stage that everyone has access to is the mosquito. The life cycle of a mosquito consists of four stages, egg, larva, pupa and adult, and the first three of these are underwater. Females will lay their eggs in the water and may lay several batches. The eggs are collected in “rafts” that resemble small pieces of bark and contain 50 to 400 eggs. The number and size of the eggs depends on how much blood the female has been able to feed on. The less blood she has had, the smaller the eggs and the less likely they will survive.

In warm water, the eggs of most species will hatch in two to three days and the larvae or "wrigglers" can be seen at the surface of the water. The tail of the larvae has featherlike structures, which allow it to hang onto the surface using the water surface tension and the larvae will be seen hanging upside down. The larvae breathe with a tube that extends from their tail up to the surface and works much in the same way as a snorkel does. They feed primarily on algae, protozoa and organic debris. These tiny larvae will molt five times before reaching the adult stage. In the pupa stage, the larva will appear to have a large head. This is the last stage before becoming a flying adult.

Procedures

Materials
· Fly fishing flies (these can be purchased at bait/tackle shops)

· A bucket or tub

· Pantyhose or stocking

· Fruit or vegetable remains

· A glass jar

· A microscope or magnifying glasses

· Pictures of mayflies in their nymph and adult stages

· Wire hangers bent into hook shapes

· Vises or heavy books

· Yarn

· Large feathers

· Pipe cleaners

Procedure
1.  Show students some fishing “flys”, and ask them to think about why they may be effective in catching fish (Answer: They resemble the insects that some fish like to eat). Ask them if they know of any insects that live on water? Do insects ever live in the water?

2. Tell the students they are going to conduct an experiment to see if insects live in water (this should be done during the warmer months of early Fall or Spring) The class will be creating a place for mosquitoes to lay their eggs. Place a wide tub or bucket in a partially shady area outside. Fill with water (if possible, use rain water or pond water. Tap water has chlorine in it that will deter mosquito larvae from developing.) Put the remains of old fruits or vegetables in a stocking or panty hose and place this in the bucket. The rotting food will attract mosquitoes and the stocking will make it easier to clean up. In the water, also place small leaves, pieces of wood or duckweed. These floating objects will give the mosquitoes a place to land when they lay their eggs.

3. Within days, you should begin to notice egg rafts. Spoon these into a small jar and bring them into the classroom. Daily have students observe these under a microscope, record what they see in a journal and discuss what they think is going on. When the larvae start to develop large heads, they are about to develop into adult form and this would be a good time to get rid of them (unless your class is willing to take a few bites in the name of science). If you have access to a freshwater aquarium with some sort of minnows in it, the larvae can be placed in the tank and students can see how some fish use insect larvae for food.

4. Tell students that a common fish in South Carolina mountain streams that fly fishermen try to fish for is brook trout. Tell them brook trout feed on insects that lay their eggs in mountain streams, such as mayflies. Have them compare the life stages of a mayfly to their observations of a mosquito. Have them identify characteristics of these insects that help them survive in their larval stages when their environment is underwater, and the characteristics of their adult stage that help them survive when their environment is above water. Websites with information on mayfly life history:

http://www.earthlife.net/insects/ephemer.html
http://www.insectlore.com/xlorepedia_stuff/mayflies.html
http://www.bcadventure.com/adventure/angling/bugs/mayfly/mayfly.phtml
5. Show students the fishing flies again and explain that they are made of simple materials, such as string and feathers. Tell them they will be creating models of mayfly larvae and adult mayflies using similar materials, but on a larger scale. Show them photographs of a mayfly nymph. A website with mayfly photographs (The photos by Peter Maihofer are particularly impressive):
http://www.famu.org/mayfly/figs_photos.asp (Specifically, http://www.famu.org/mayfly/images/plateus_nymph.jpg and http://www.famu.org/mayfly/images/plateus_sub.jpg)

Hold a wire hanger that has been unfolded and bent into the shape of a hook steady using a vise if you have one. If not, place the hanger under some heavy books on a table. Show the students the materials such as yarn, large feathers and pipe cleaners. Ask the students for suggestions on how to use these materials to create a large “fly” to resemble the mayfly nymph stage. Create a fly in front of the class based on the students’ suggestions.

6.   Break students up into groups of about four students. Give each group their own hanger bent into the shape of a hook, heavy books to hold the hanger in place, yarn, feathers and pipe cleaners. Give each group a picture of an adult mayfly. Tell students that each group will create a fly of an adult mayfly using the materials. When finished have each group explain why they made the fly the way they did. Compare their adult fly models to the nymph fly models and to the photographs of the adult and nymph stages. How do the adults and nymphs differ from each other?  How do the characteristics of the nymph help it to survive in its underwater environment? (Legs help it to walk around on the bottom and gills help it to breathe). How do the characteristics of the adult help it to survive in its above water environment? (Wings allow it fly back and forth between the water surface and the land).

Assessment
Tell students a Martian has traveled all the way to Earth because she has always wanted to catch a trout in a mountain stream in South Carolina, but she is not sure of the best way to do that. Have students write a paragraph in which they explain to the Martian what trout like to eat and what she could do to catch a trout.

Rubric (Out of 3 points)

Explain that some insects use water as a place to lay their eggs and as nurseries for their larvae









1 point 

Explain that trout depend on insects and insect larvae for food

1 point

Explain that the Martian could catch a trout by using a fly that resembles a specific insect or insect larval form that shares its environment



1 point
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.

From COASTeam Aquatic Workshops: Mountains (Grade 4); a joint effort between the

COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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