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Foreword to the 2018 Edition

I CONFESS TO UTTER confusion when the proposal for Selective Trout reached me at Crown Publishers in 1970. I had begun the “Sportsmen’s Classics” series, reprints of older fly-fishing titles that warranted new lives; these constituted, at the time, most of what I knew about the ample tradition of fly-fishing literature. My fortunate first choice had been Art Flick’s New Streamside Guide to Naturals and Their Imitations and I had on my list of others, either already in production or in my sights, Vince Marinaro’s A Modern Dry-Fly Code, Jim Leisenring’s little book on the wet fly, Preston Jennings’s A Book of Trout Flies, Sparse Grey Hackle’s Fishless Days, Angling Nights, and three or four others. There was little work to be done on these books—their value established, their form fixed.

Art Flick’s book promptly sold out its first printing of 7,500 copies and thus persuaded the editor-in-chief of the error in his dogmatic assertion that “fishing books never sell.” Emboldened when he told me to sign up a whole lot more Flicks, I advised him that first he should endorse my earlier request to add a water-resistant binding because the identification of trout-stream insects usually took place streamside. He suggested instead a lead binding so the book would sink and require a new copy.

What confused me first about the proposal were the many line drawings of the new patterns Doug and Carl had developed. They looked weird, like futuristic fantasies, and I had no idea they could possibly catch trout.

Selective Trout came to me after the authors had fished with Art Flick and at his recommendation; Joe Brooks had introduced them to Art and had already agreed to write an introduction to the book. My skeptical turn of brain rarely accepts endorsements as final so I studied the manuscript with care and especially matched words and the logic for them to the odd images. Frankly, I was scared. It was one thing to find and publish acknowledged “classics,” another to pick a new book of worth. What I first saw was that the removal of hackle beneath the fly made perfect sense since hackle obscured the silhouette that had to be a major trigger for trout to strike. And then it all began to add up, so in the end I contracted for the book and worked to put all the elements together—a larger format to accommodate drawings in the border, directly supporting the text, and the book for the home not hauled to the stream.

That was more than forty-five years ago and the book became the most successful of any fly-fishing title I published; more, it dramatically changed our views about the construction of trout flies, led to dozens of invaluable developments by others, and made all fly-tying practice much more flexible and inventive. And the flies took more trout.

With later invaluable changes and additions, especially the color artwork by Dave Whitlock and some important tweaking, the book is now better than ever and it is a great pleasure to think it will continue to inspire and encourage fly tyers for generations to come. This is one of the most important, timeless, and genuinely helpful fly-fishing books and has a place in every fly-fisher's library.

NICK LYONS WOODSTOCK, NEW YORK JUNE 2017


CHAPTER 1
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Science and Selectivity

THE SELECTIVITY OF trout has always been the most difficult and challenging of the numerous problems that confront the fly fisherman. With fishing pressure increasing at a tremendous rate, the problem will become even more acute. The growing popularity of fly fishing, combined with the activities of the great dam builders, will increase this pressure in the coming years. Each season we find more and more fishermen wading our favorite pools, and paralleling this trend, we find our friend the trout becoming more and more selective. With the advent of special fishing regulations and an increase in the number of no-kill areas, trout that are caught more than once become even more selective and leader shy.

Even before the recent deluge of fishermen, however, there was a need for new patterns and techniques to fool those selective risers. How many times have you been involved in that typical situation of dozens of fish feeding all around, but you get nothing but refusals? At almost all of these frustrating times the problem is having the wrong fly—a fly that is probably too large, too bushy, and obviously very unrealistic in appearance.

For us, having the right fly for a given hatch is 100 percent more effective and much more satisfying than fumbling along with something “fairly close.” The right fly is the one that resembles the natural so closely that the fish seem to prefer it over the real thing. A good imitation can mean the difference between thirty fish and no fish on a given day. Many of the old standard patterns just do not work well during these selective situations. If the fish move for them at all, they drift up, take a long leisurely look, and then turn disdainfully away.

Anglers are eager to blame their inability to take fish on a variety of factors. Some excuses include, “My tippet was too heavy,” “My casting was bad today,” or “I couldn’t get a drag-free float.” In most cases, the real reason was having the wrong fly. Since one of the most common is the tippet excuse, we did some experimenting in this area, using tippets that were much larger and stiffer than recommended. We scored just as well as we did with the smaller tippets—when we had the right fly on. For example, on the tiny Tricorythodes spinner, we’ve used 4X and 5X tippets without any drop-off in success.

But before even a realistic imitation will raise a trout, it is necessary to know which fly the fish are feeding on. The Au Sable River in Michigan and other even-flowing rivers like it all over the country have many different species of aquatic insects hatching every day of the season. These rich rivers have high lime content that results in tremendous hatches. In fact, two or three different species will often be on the water at the same time. On these prolific waters, the fisherman must not only match the hatch but also discover which hatch the fish are taking. It can be difficult, but it is certainly never dull.

To make matters even more complicated, individual fish may exhibit an individual preference during a multiple hatch. This phenomenon is due to the varying character of the stream below the lines of drift. Correspondingly, each nymphal type requires its own kind of water habitat, and, as a result, higher concentrations of specific species occur in specific areas.

An observant and creative angler should be able to conquer these selective situations. During peak emergence periods, the trout usually throw caution to the wind by boldly coming out from their hiding places and feeding voraciously. This is the fulfillment of every fly fisherman’s “dream”—his magic moment—and he should make the most of it. It is also the moment of truth. For at this point, with the stream pocketed with feeding trout, an angler’s skill is given its sternest test.

After experiencing many of these frustrating slack-line episodes, we decided to attempt a logical and scientific approach to the problem by making a closer study of the trout’s food and its feeding habits. We were aware of the aquatic insects that trout feed on and the standard patterns used to imitate those insects, but since standard dressings were so consistently ineffective during periods of heavy feeding and high selectivity, we wanted to look at the situation more closely.

The average fly fisherman is a fairly observant and creative fellow. He is aware of the floating and flying creatures around him, and he is also conscious of the relationship between these graceful winged creatures and the trout’s diet. He is even able to create or purchase an imitation that closely resembles the size, color, and shape of the natural he observed—or thought he observed! However, observation is where the trouble usually begins. To “observe” sounds like a very simple and basic process. But when it comes to observing aquatic insects, more than a casual glance is required.

Most fishermen who claim to know “what the hatch is” have merely watched an insect fly or float by at a distance of at least 3 or 4 feet. In many cases, when an insect is caught and observed at close range, preferably with some magnification, it will look much different than when it is floating past your rod tip or flying overhead. The first step in our quest for a solution to the problem, then, was to begin collecting aquatic insects—mostly mayflies, caddisflies, and stoneflies—and then to observe them under magnification.

Each of us interprets color differently, so we decided the best way to accumulate the desired information was through close-up photography, or to be more specific, photomicrography. Our goal was to produce true color photographs of each stage of all the most important aquatic insects. And, just as important, we wanted to magnify these photographs enough to obtain a trout’s-eye view of each insect. The reason for wanting a magnified view is quite simple. If we hold a fly, or any object, for that matter, at a distance of only 3 or 4 inches from our eyes, it is completely out of focus. It will be blurred and appear as a very dim and indistinct form. In order to bring it into focus and see it clearly, a magnifying lens of 2 to 3 power is required. Since trout inspect drifting flies at this same close range, it would thus seem obvious that we must use similar magnification factors in our photography.

Not only did we obtain ideas for improved patterns from the pictures, but we also accumulated much valuable data and experience while collecting the specimens. We automatically found out how, when, and where each insect emerges during the collection process. This information, in turn, was used to develop hatching calendars, and it provided many new ideas about technique. By using the hatching calendar, the new patterns, and the how, when, and where information, it became possible to apply an orderly scientific approach to fly fishing. We expected to increase our catch per hour and reduce sharply the number of those baffling moments of “unmatched hatches.” The plan worked for us—and it can for you.

For the expert, we offer new and interesting changes in some of the old standard patterns that have supposedly withstood the test of time. For the beginner, we offer a simplified and logical introduction into the world of fly fishing. In these pages you will find an examination of the principal aquatic and terrestrial insects forming the trout’s diet, emergence calendars that can be adapted for use in any section of the country, full instructions for tying the new patterns, and large full-color photographs to help identify and imitate the insects.

We have only scratched the surface of this sport that deals with the whims and fancies of the trout. Many chapters and volumes have yet to be written, but we hope we have opened up a new avenue of thinking and have created a fresh, systematic, and scientific approach.


CHAPTER 2
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Collecting, Photographing, Identifying

THE EQUIPMENT USED in our study falls into three general categories: collection, photographic, and identification. However, the methods and equipment needed to collect specimens do not have to be complicated or expensive; what can be done is limited only by your ingenuity.

Many nymphs and winged insects can be collected by hand, whereas others must be obtained with the aid of various kinds of seines and nets. For the collection of underwater specimens, a simple hand seine can be used. This device consists of a strip of window screen connected to two wooden handles. A piece of screen 30 inches long by 20 inches wide attached to 3-foot handles is quite functional and easy to carry in a car.

To use this seine, the collector stands in the water facing downstream, holding the screen at arm’s length, tight against the bottom of the stream. When the bottom material is disturbed and dislodged, usually by digging with the feet, both specimens and debris will flow into the seine. The nymphs can then be either picked off by hand or washed into a suitable container. Many other types of seines can be devised, depending on the whims of the collector. For example, a simple kitchen strainer attached to the end of a long handle is useful for catching some of the free-swimming nymphs that occupy the deeper runs, whereas a screen-wire scap net of rugged construction is helpful in obtaining the muck-burrowing nymphs.
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A simple kitchen strainer

Collection of the winged stages (duns and spinners) can be more varied and difficult, partly because of the short period that they are available. The ideal time to capture freshly hatched duns is immediately after they’ve emerged and are floating along on the surface. This is when we all want to be on the stream anyway. It is usually a simple task to scoop up a few floating duns with the aid of a small aquarium hand net. In fact, one of these nets should be a permanent part of the equipment carried in any fishing vest. It may look easy to snatch a floating fly from the water’s surface with the bare hand, but at least for the smaller specimens, it is very difficult.
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8-inch aquarium hand net

Spinners can be captured in the same manner as the duns when they fall into the water after mating. Both duns and spinners can be found in such places as bushes and trees along the streamside, on bridge abutments and docks, on weeds growing along the bank, and on cabin walls. (One of our favorite spots is at a service station near the banks of the Au Sable River in Grayling, where duns and spinners are attracted by the bright lights.) Spinners can also be caught with long-handled butterfly nets as they swarm overhead.

Caddisflies can be collected by using a long-handled sweep net passed over bushes, grasses, and trees near a river. With good populations of caddisflies and a recent hatch, you can quickly capture many insects this way. The easiest method for collecting adult caddisflies is to place a light trap near a river just before dark. This consists of a white pan with some rubbing alcohol in the bottom and a portable fluorescent light placed nearby. Caddisflies will be attracted to the light, crawl into the alcohol, and then become trapped. Unlike mayfly nymphs, caddis larvae and pupae are difficult to capture in a seine. They are best collected by picking the cases off rocks and logs.

Originally, all of our collecting was done at the stream, usually during a fishing expedition. However, it soon became evident that something more was required to facilitate the study. We could not possibly be on the stream during each emergence to sample all of the hatches, so we decided to transport nymphs from the stream to our homes, where they were put into aquariums to complete their growth. This allowed us to keep track of most of the major hatches every day, not just during periodic fishing trips.
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Long-handled butterfly nets

Of even greater importance was the tremendous advantage gained for our photographic efforts. It is much easier to keep the camera ready in the one spot it is needed than to tote it along on each fishing excursion, where constantly varying light and weather conditions exist. A freshly hatched dun can be quickly removed from the aquarium and placed on the miniature photographing stage before color changes begin. There is no wind or rain to contend with, the light source can remain constant, and much of the guesswork is eliminated. Nymphs can be photographed right through the aquarium walls and their habits thoroughly observed.

Other advantages provided by the aquarium are faster growth of the insect and, perhaps most important, more fishing time for the fisherman. By being indoors during the winter months, nymphal growth is greatly accelerated, thereby producing hatches 2 to 3 months early. Hendricksons, for example, which normally hatch in the stream during late April and May, will come as early as February in the aquarium. This means that picture taking and identification can be concluded far in advance of the natural time schedule, and this, of course, results in more fishing time.
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A few of the aquariums used by the authors
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Microscopes, cameras, and other equipment in the authors’ lab

Some nymphs, such as Siphlonurus and Isonychia, have difficulty in adapting to aquarium life, but most of the important species can be reared very well in standard tropical fish aquariums with filters. Our aquariums range from 5 to 40 gallons in size, and we maintain a water temperature of approximately 65 degrees F. We seine nymphs from many locations around the state and country so that we can identify as many species as possible. To date, we have obtained insects from most of the important trout states, including Michigan, Montana, New York, Idaho, Wyoming, Colorado, Vermont, New Jersey, and Pennsylvania. Some of the more important rivers we have studied include the Beaverkill and Esopus of New York; the Paulinskill and Pequest of New Jersey; Paradise Creek of Pennsylvania; the Madison, Yellowstone, and Big Hole of Montana; Henry’s Fork of the Snake in Idaho; and the Au Sable in Michigan.

In order to produce the pictures we desired, we had to obtain equipment that would enable us to make photomicrographs. The pictures produced by photomicrography permit detailed and precise study of minute objects. In our case, the minute objects are aquatic insects. Generally speaking, photomicrography is a process by which we can record on film any subjects that are smaller than the resulting film image. Specifically, for our study, we can say that images recorded from actual size to approximately four times actual size are regarded as photomicrographs. An additional requirement is that a camera lens is used instead of supplementary optics, such as those of a microscope.

Good close-up photographs of naturals to be imitated are invaluable to the fly tier. This is especially true when designing a new pattern that is intended to be more effective than existing ones. Memory is not reliable, and details the eye does not catch will show up in the photographs.
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35-mm single-lens reflex camera with a 55-mm macro lens

Here are some of the techniques we use to photograph live insects both in water and on land. Some can be used for other prey forms, such as minnows and crayfish. These are reliable methods that can be counted on for good results even in the field; some require very little set-up time.

You will need the following equipment: a 35-mm single-lens reflex camera with a 55-mm macro lens (or a set of simple macro lenses that fit on a bellows); an extension bellows and a sturdy tripod; an electronic flash with a power mount for reliable lighting; a light box to diffuse the light so the subject is clearly visible on all sides; a glass aquarium for immature aquatic insects; a glass petri dish to hold immature aquatic insects; and a set of eyeglass blanks to place over the insects so they will hold still.

Most of this equipment can be purchased at a camera shop, along with the instructions for using it. Light boxes of various dimensions (depending on the size of the subject) can be easily constructed from inexpensive materials at home. Aquariums can be made at a glass shop from window glass, or you can buy the glass and put it together yourself. Pet shops stock 5-gallon aquariums, but smaller ones are more convenient. You can obtain eyeglass blanks from an optometrist and petri dishes from a scientific equipment supply house.

The two most important but difficult aspects of any type of photography are good lighting and proper exposure. These are even more challenging in microphotography. A light box and electronic flash will provide the proper lighting for most situations. The light box consists of a balsa-wood base (available from a hobby shop) with a simple box frame glued together. Natural vellum (from an art supply store) is glued over, around, and in front of the frame, and a hole is cut in front of the light box to accept the lens. The subject is cemented (with a tiny dot of superglue) to a twig or other suitable mount and placed in the light box. The lens is then adjusted for focus, and the shot is taken at the proper exposure with the camera set for manual operation.

To determine the proper exposure (f-stop), load a roll of slide film into the camera. Using the flash and light box, take one shot of a neutral-colored subject (such as a Kodak gray card) at each f-stop (f/22 to f/3.5). Instruct the photofinisher to develop the roll but not cut the film; leave it on the roll. By examining the continuously numbered frames you will discover which is the correct exposure for that particular film for a neutral-colored subject. If your electronic flash is fairly powerful, it will probably be between f/22 and f/16—which is ideal because these apertures provide good depth of field. If you are not getting enough light at f/22 or f/16, use a higher-speed film (ISO 100, 200, or 400).

When shooting an actual subject, you must bracket the exposures with at least three lens settings: the f-stop you think is correct, one over, and one under. This is because not all subjects are a neutral color; lighter subjects need less light (a smaller opening) and darker ones need more (a larger opening). Slide film is better slightly underexposed, and print film is better slightly overexposed. The correct setting differs with the size of the subject and its distance from the lens. If you are using a bellows for greater magnification, the bellows extension will cause a variation in exposure; the more the bellows is extended, the more light is needed (a larger lens opening). With all of these variables it is critical to take a test roll of a subject and bracket the shots. Then the correct setting for a subject is generally known, and when you get into the field you will be able to set up quickly and take your shots with confidence.

For our shots of adult insects we hold the subject with a simple stand. It consists of a small plastic base with a hole drilled in it, and a nail that fits the hole which has been glued into the base of an alligator clip. This will hold a twig from a tree or bush and can be moved up and down. We glue the insect to the twig by placing a very small amount of superglue on the twig. Then we place the light box over the stand and take the shot. With this setup, good and reliable pictures of adult insects, such as mayflies and caddisflies, can be taken quickly in the field.

An alternate setup is a glass aquarium without water. Place some leaves in the aquarium, introduce the insects, and give them time to settle down. When they have stopped moving around, the shots can be taken using the method we will describe for subjects in water (below). This setup can produce very natural-looking shots, but it takes more time and equipment, so it is not as convenient in the field.

We always try to fill as much of the frame with the subject as possible. When you are using a photograph and dress an imitation, the more detail the better. A shot of a small caddisfly on a big leaf may be artistic, but it is not much use to fly tiers for designing an imitation.

Some subjects photograph much better using backlighting. Examples are insects with some translucence in their anatomy, such as mayflies, which seem to glow when backlit. Even though caddisfly wings are translucent, they are folded back over the opaque body and do not appear translucent in photographs even when backlit.

When we require backlighting we do not use the light box. We mount the subject in the normal manner using the stand, camera, and electronic flash used for the front light. Above and behind the subject we place another electronic flash that has a slave unit attached to it. This picks up light from the front light and fires the backlight. As with all techniques, make a test roll and bracket the subject.

Shooting fish, crustaceans, and immature forms of aquatic insects in water requires a very different staging than shooting mature insects in the air. We use a small aquarium made from window glass cemented together with waterproof cement purchased at a tropical fish store. Any glass shop can easily make this setup for you, or you can have them cut the glass pieces and cement them together yourself. Gravel or sand is placed on the bottom, water from the subject’s area is poured into the aquarium, and the creature or creatures are introduced. The camera is positioned and adjusted, and the shots are taken. All things being equal, more light is needed when photographing a subject in water, as the liquid will absorb some light. You can eliminate the light box and still get good results. The light from the flash should hit the glass at a 45-degree angle. This eliminates light bouncing back into the lens.

When shooting overhead pictures of small insects such as mayfly nymphs, we put them into a glass petri dish filled with water (filtered to eliminate dust) and place a curved eyeglass blank over the insect. Feeling the top of the glass on its back, the insect thinks it is hidden under something and stays still. These blanks come in different sizes and curves suitable for different sizes of insect. You can obtain them from any store that sells prescription eyeglasses.

The lighting for this setup is one flash overhead and one underneath for backlighting. Backlighting is very important when photographing nymphs, as it makes them glow on the body parts that are translucent. Both flash units are aimed so that the light strikes the water at a 45-degree angle. The camera is aimed straight down, and the petri dish is placed on a glass table or a stand with a hole cut in the middle so the light from underneath illuminates the petri dish from the bottom. The light box is not used in this setup.

The identification of aquatic insects is a highly interesting process, but it can also be very challenging. Identification at the family and genus levels is usually quite routine, but determination of the final species can be puzzling and uncertain. There are so many similarities among closely related species that it can be extremely difficult to recognize the differences. Some of the basic equipment needed for the identification process includes a low-power wide-field microscope, scalpel, forceps, dissecting needles, eyedroppers, glass slides, storage vials and racks, various hand magnifiers, and a variety of reference books.

Our equipment is mostly uncomplicated and inexpensive. Much of it, such as nets, seines, and stages, can be designed and fashioned by anyone. Other items, such as cameras and microscopes, may be quite expensive, and their techniques can be mastered only with practice. It is especially important that you be familiar with the camera and photography techniques. Nothing is as disappointing as arriving home from some exotic and expensive location with important shots only to discover the lighting or exposure was incorrect.
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CHAPTER 3
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The Need for Realistic Imitation

THE SINGLE MOST overriding problem the fly fisherman must deal with is procuring an artificial fly that will gull the trout into thinking the fly is a natural insect. And the single most difficult period for accomplishing this deception is during the rise to a hatch of naturals. During this period the fish become familiar with a specific insect after feeding on it over and over. The finest leader, the smoothest casts, and the most beautiful drag-free floats are all useless if the trout is not duped into thinking that the artificial is the real thing.

Most anglers experience real success only when the fish are not selective, at those times when rise activity is sparse or nonexistent. During heavy feeding activity, however, some anglers are virtually helpless. Their predicament is usually due to the unrealistic appearance of the standard patterns of trout flies. These patterns simply do not simulate, to the trout, their view of the naturals. But realistic and effective patterns for specific hatches make it possible to hook and release many more trout, even during the most selective rises.
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The mayfly natural, middle, is adequately imitated by the fly on the left. The imitation on the right does not match the size or color of the natural.

Trout feeding habits vary greatly depending on the velocity of water and type of stream that the fish inhabit. All very small trout feed mainly on aquatic insects. As they grow larger, however, other fish—such as minnows and even smaller trout—become increasingly important to their diet. This cannibalistic tendency is accelerated on rapid rivers, such as the lower Madison, and on streams with little insect life. Much energy is required to chase food through fast, heavy currents, so the prey must be large enough to be worthwhile. On these swift streams, larger trout may not feed heavily on small insects. Thus, the dry-fly angler will generally profit more if he concentrates on those rivers where the hatch produces consistent and reliable feeding activity.

The types of streams that are conducive to the dry fly and to selective rising trout are:

1. Slow pools, interspersed with riffles or rapids. Examples include the Beaverkill and the Neversink in the East; and Rock Creek, the Yellowstone, the North and South Forks of the Platte, and the upper Madison in the West.

2. Uniform flow, unbroken water. Examples include the limestone rivers of the East, such as the Letort and Big Springs in Pennsylvania; the Au Sable in Michigan; and the spring creeks of Idaho and Montana, such as Henry’s Fork of the Snake and the numerous Gallatin River Valley spring creeks.

These types of waters are quite common, and it is in them that we find our extraordinarily selective trout. On these sleek rivers, large trout will remain “insect eaters” much longer because they can hover and sip small bites without expending large amounts of energy in the slow, easy flow. The more rapid the current, the larger the insect must be to lure the fish up to the surface. Many rivers have fine hatches of very small mayflies all season long, but if the water is too fast they are not usually of prime importance. On the more ideal fly water, such as the placid limestone and spring creeks, large fish can and do feed well on even the smallest mayflies. In these waters, the fish get a more leisurely look at their food and have good “close vision.” This enables them to differentiate between the tremendous variety of flotsam and jetsam blown and washed into a river, and the small, live, naturally camouflaged aquatic insects floating by them. Therefore, fish in these slower and more fertile waters become ultraselective during a hatch because of the long observation time available to them.

On quiet rivers, trout often seem to prefer very small insects, ignoring much larger ones that may be hatching simultaneously. This is usually because the small flies are much more numerous. Since tiny mayflies are more difficult for the angler to see than large ones, he may erroneously believe the larger fly to be more prevalent and important. Occasionally, when trout are feeding on very large naturals, they seem to lose their native caution and hit almost any concoction. This phenomenon may account for some individual opinions that realistic patterns are not important or necessary. However, we feel that as the size of the natural decreases, the selectivity of the trout actually appears to increase and become more critical.

When fishing a #28 hatch, for example, a 1-mm variation from the natural means at least a 30 percent dimensional error—which is disastrous and results in nothing but refusals from the trout. Good fish often gorge on these very tiny naturals, and we’ve found that realistic imitation is essential in these critical situations for any consistent success. Also, it is important to bear in mind that on fertile rivers these small flies comprise the real bulk of the trout’s diet. The minute species hatch in far greater numbers and with much more consistency than the larger mayflies.

The major aquatic insects that trout feed on, in their usual order of importance, are:


1. Mayflies—upwings, Ephemeroptera

2. Caddisflies—downwings, tentwings, Tricoptera

3. Stoneflies—downwings, flat wings, Plecoptera

4. Midges—downwings, glassy wings, aquatic Diptera



Mayflies have wings that, when folded at rest, are upright. They are the only aquatic insects with upright wings and, as such, are easily recognized. Mayflies are by far the most important aquatic insects. They come in all sizes, from #4 to #28.

On some rivers, especially below impoundments, caddisflies surpass mayflies for numbers and availability. Caddisflies have wings that are folded down and “tentlike” in an inverted V when the insect is at rest. Most caddisflies are size #14 to #20. It is usually difficult for the angler to identify the type of insect hatching by watching them fly over the river. You must catch one and examine it at rest, in your hand. We cannot overemphasize this point. Examine it closely, or the chances are you will be fooled. A fluttering caddis can easily resemble a stonefly at a distance.

Stoneflies are next in importance. Most species prefer fast, rocky water and hatch by crawling onto some object such as a rock or a log. They are taken by trout mainly on their egg-laying flights. Stoneflies have flat wings when at rest. They vary in size from the exceedingly large salmonfly of the western rivers to tiny #20s, although the most prevalent size is #14 to #20. Yellow is their most common color.

On many quiet waters, midges are of prime interest and are equally as important as caddisflies. They are very small, ranging from #18 to #28, often much smaller, but fish do feed on them enthusiastically, and these periods offer exciting, light-tackle fishing. Midges have flat, glassy wings and are true flies.

The fly fisherman who knows what is hatching and has realistic imitations will consistently be more effective than the angler relying on trial-and-error methods. In the following chapters we will delve into the detailed life cycle of these insects and their emergence characteristics, and explain how to imitate them successfully.


CHAPTER 4

[image: image]

Mayflies: The Upwings

THE UPWINGS, OR mayflies, form the group of aquatic insects that make up the order Ephemeroptera. More than five hundred different species exist on the North American continent. Four stages—egg, nymph, subimago (dun), and imago (spinner)—comprise the complete life cycle of the mayfly. Nymphs are the immature forms that live on the river bottom, in weeds, under rocks, in sand and gravel, and in muck banks along the stream’s edge. Subimagoes are the winged form that emerges from the nymphal case; they float along on the water’s surface, inflating their wings, and then fly away to a sheltered resting place. The imagoes are the second winged stage that results from the final molt. After shedding, they return to the stream where mating, egg laying, and death complete the cycle.

In some species, this cycle can be as short as 5 or 6 weeks, whereas some of the large ephemerids, such as Hexagenia, require a period of 2 years before maturity is reached. Some of the small Baetis flies mature from egg to adult in 4 or 5 months, which allows two broods per year of the same species. Still other flies, such as Baetis tricaudatus, have an overlapping series of broods: a 6-month cycle during the warmer part of the year and a 9-month cycle during the winter. In general, however, most species have a 1-year cycle. Depending on water temperature and conditions, most mayfly eggs hatch within a period of 1 to 4 weeks.

[image: image]

Immediately after eclosion, when the nymph hatches from the egg, the nymphal evolution begins. At the conclusion of each stage of development, the nymph molts or sheds its outer skin, which is composed mainly of chitin (a chemical relative of cellulose). The period between any two consecutive molts is called an instar. During nymphal life, most mayflies pass through an average of twenty to thirty instars, which range from only a few days apart, at first, to as long as 2 weeks toward the end. Usually, after ten instars, the gills begin to develop, and at fifteen instars, the wing cases become visible. The later instars give evidence of the developing adult characteristics such as the wings, eggs, and genitalia. Practically all species of mayfly nymphs use microscopic algae and aquatic vegetation as their food source. Only a few, such as Isonychia and Metreturus, are either partially or completely predacious on other insect forms.

[image: image]

Isonychia mayfly

The body of the mayfly nymph is made up of three main parts: head, thorax, and abdomen. Main features of the head include compound eyes, situated on each side; three simple eyes (or ocelli) arranged in a triangle between the compound eyes; the antennae, which lie on top and toward the front of the head; and the complicated mouthparts below. The thorax is made up of three elements: the prothorax, the mesothorax, and the metathorax. The prothorax lies directly behind the head and bears the front pair of legs. The mesothorax is the middle and largest segment of the thorax; it bears the middle pair of legs and the forewing pads. Both the hind pair of legs and hindwing pads are borne by the metathorax. Ten segments comprise the abdomen, of which from four to seven bear gills at their posterolateral corners. All mayfly nymphs are strictly aquatic and respire by means of gills that can vary immensely in shape and size. Gills are either threadlike (filiform), platelike (lamelliform), or some combination of the two. The tenth or terminal segment of the abdomen bears either two or three slender tails.

[image: image]

The various types of mayfly nymphs are each well adapted to specific aquatic habitat, as illustrated by the following list.
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Hexagenia limbata, from underwater





	
1. Burrowing—sand and gravel, mud


	
Ephemera

Litobrancha

Hexagenia





	
2. Gravel and rubble


	
Ephemerella

Paraleptophlebia

Baetis

Epeorus

Plauditus (Pseudocloeon)





	
3. Underside of stones


	
Stenonema

Rhithrogena

Heptagenia





	
4. Submerged plant beds


	
Baetis

Callibaetis





	
5. Leaf drift and detritus (nonburrowing)


	
Ephemerella

Stenonema

Heptagenia





	
6. Detritus (little or no current)


	
Tricorythodes

Brachycercus

Caenis

Ephemerella

Baetisca

Leptophlebia

Stenonema





	
7. Free swimming (quiet water)


	
Siphlonurus





	
8. Free swimming (moderate to fast water)


	
Isonychia

Siphloplecton









The nymphs of each species have their own time and method of emergence. For example, Siphlonurus and Isonychia nymphs usually (but not always) leave the water by crawling onto sticks, stems of plants, logs, or stones, where the nymphal skin is shed and left behind. This process is fairly slow, requiring 4 or 5 minutes. Hexagenia nymphs, on the other hand, come to the surface of the water, split their nymphal skin, and then the subimago emerges quickly. After a short rest on the shed epicuticle, it is ready for flight. This entire sequence takes only about 2 minutes. Some species cast off their nymphal integument underwater and struggle to the surface where bedraggled wings must be inflated before flight can occur. In general, however, the nymphs of most species rise to the surface, where the nymphal skin splits and the dun emerges. As soon as the wings are dried sufficiently, the newly hatched subimago takes to the air and finds a resting place for the final molt.
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Isonychia

In this first winged stage, the typical mayfly has two pairs of upright wings, with the anterior pair being much larger than the hind pair. A few species—Plauditus, Tricorythodes, Brachycercus, and Caenis—lack these hindwings. Wings in the dun stage are semiopaque and display underdeveloped venation (veins), while the bodies tend to be dull in appearance as compared with the imago stage. The adult characteristics, such as eyes, tails, and legs, can be observed—constricted and compressed—under the subimaginal skin. This condition can last from only a few minutes to several days, depending on the species and weather conditions. Hexagenia, for example, takes 3 days or more to transform into the spinner stage, whereas Tricorythodes usually makes the final molt within several minutes after emergence. For most species, the time between emergence and the final molt is about 24 hours. Ephemeroptera is the only order of insects that undergoes this second stage of development between nymph and final adult.
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Hex nymphs

The imago, or spinner, is usually quite different in appearance from the subimago. The true mayfly has a smooth and shiny body and often displays coloration that varies radically from the dun. It is difficult to believe that dun and spinner belong to the same species. Tails of the imago often become much longer and the wings become clear and hyaline (chitinlike) with fully developed venation. Legs and eyes generally become longer and larger, especially in the male.
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Epeorus nymphs underwater

The reproduction process normally occurs soon after the final molt has been completed. Mating swarms are composed of male spinners, with an occasional female that flies into the multitude to secure a mate. Once paired, the male uses his long forelegs to hold the thorax of the female and Ephemerella subvaria also curls his abdomen into position to make contact with the eggs. In this position, with the larger female supporting both insects, they fly away from the swarm to complete copulation. After the fertilization process has been finished, the female deposits her eggs and dies shortly thereafter.
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