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To Charles H. Rosenbauer and Leigh Condit.


My two best fishing buddies, who left the world in the same year.


I think of you both often on the river, and always with a smile.
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Introduction



Over the past forty years, the way most of us fish for trout has changed. Beginning with the 1969 reissue of Art Flick’s Streamside Guide, we have seen a revolution in fly-fishing techniques, particularly concerning the way we look at insect hatches. Instead of pulling on waders, slipping into the water, and plunking away with nondescript flies, we have learned to wait for the hatches. Now it’s possible for every fisherman who can read to get to the river just in time for the PMD hatch, recognize the species, and fish an emerger or nymph at the onset of the hatch, switching quickly to an exact imitation of the bug of the hour.


Books such as Doug Swisher and Carl Richards’s Selective Trout, Al Caucci and Bob Nastasi’s Hatches, Ernie Schwiebert’s Nymphs, and Fred Arbona’s Mayflies, the Angler, and the Trout further refined these techniques by identifying the major mayfly hatches in the entire country. The late Gary LaFontaine later did an equally impressive job with the second most important order of insects in his book Caddisflies. Modern angler-entomologists like Dave Hughes, Rick Hafele, Tom Ames, and Charles Meck have continued the study of aquatic insects, with innovative new flies and techniques that benefit all fly fishers.


We have become sitters and waiters.


Walk along the banks of many famous trout streams today—the Beaverkill, Missouri, Ausable, Silver Creek, Penn’s Creek—and what do you see? Fly fishermen perch on the banks, peering at the water, watching for a glitter of softedged triangular wings or the distant whorl of water that produces an atavistic rise of the heartbeat—the same effect a glimpse of a deer must have caused in primitive man. There is nothing wrong with fishing this way. I love sitting on the bank, watching swallows grab the first progeny of a hatch, waiting for the sight of a big trout’s nose pushing through the surface. It’s the most effective way to catch a large trout on a dry fly, because if you wade into a pool before the hatch, you often spook the best trout before they begin to rise. Especially on smooth, slow rivers every step you take sends a ripple of warning to nervous fish.


Those of us who are lucky enough to live on or near trout streams can get locked into this sedentary behavior. Why spend all your time on the river when you can put in a full day’s work, put your baby to bed, cut the grass, and then run down for the best fishing of the day? Let the tourists flog the water all day—you’ll catch almost as many trout on a dry in an hour.


The only trouble is that those tourists, who don’t know the local hatches and the prime times, start coming to you with astonishing stories of nice trout taken on poorly chosen flies at the wrong time of day. You begin to lose the arrogance of the local. When you take a trip to a faraway trout stream, you realize you have lost the ability to fish the water that your father and grandfather had refined to an art. You realize the regular, predictable hatches so glowingly reported in the entomology books are much more the exception than the rule.


Many rivers, like one of my home rivers, the Battenkill, support fine wild trout populations without offering spectacular or predictable hatches. The fish eat much of their food subsurface, picking and nibbling at caddis pupae, mayfly nymphs, midge larvae, aquatic beetles, sculpins, and crayfish, and they are fickle about responding to the sparse hatches that do occur. One season offered almost no hatches on the Battenkill, and cool weather and high water throughout the spring and summer dampened the trout’s interest, even in the usually predictable evening spinner falls. Due to family and work obligations I was unable to spend many evenings on the river; instead, I decided to fish in the mornings, before work. The Battenkill has never been a productive morning river for finding rising fish, and I did not have high hopes for catching many trout.


Fishing an average of three mornings a week for a couple of hours each time, I saw exactly three rising fish until the Tricos started in late July. But by using the prospecting techniques I had learned over the years, I had an amazingly productive and educational year. Many mornings I caught only two or three small fish, but I can’t remember ever being completely skunked. Yet if I had fished my usual way, barging around looking for rising trout or waiting on the banks for a hatch, I would barely have gotten my line wet that summer.


One date has an asterisk in my fishing log. I had found a riffle that was usually productive, and on this hazy, damp morning with the promise of rain, I started out with a streamer and fished four different patterns in the fast water above my favorite riffle. Not a touch. I didn’t fish the streamer down through the riffle; instead, I carefully got out of the water above and worked back up through with a size 16 Adams dry. That fly pulled four trout from the riffle, including a thirteen-inch brown and an eleven-inch brook trout. After the Adams seemed to lose its charm, I tied on a size 12 Humpy and picked up two fish in the same water. Next I tried a size 14 Ausable Wulff, and when this bushy dry failed to draw a rise, I fished it across and downstream, skating it in some quiet water along the bank. A fifteen-inch brown, a fish I had never seen despite having fished this riffle two-dozen times, slammed the fly. When the fish stopped coming to the dries, I took two small ones with a Hare’s Ear Nymph size 12, and finally I took two browns, including one around fourteen inches, on a big, heavily weighted March Brown Nymph. It was tough to leave the river and head for work. In a few hours I took eleven trout, yet not once that morning had I seen a fish rise to a natural.


The Battenkill is hardly exceptional in this respect. I don’t consider a day on the big Delaware successful unless I can pull a couple of broad-shouldered rainbows from a riffle at six A.M., hours before any fish start rising. And prospecting techniques have added fun to my days on rivers from California’s Hat Creek to the appealing riffles of the Kennebec in northern Maine.


Besides these more famous rivers, there are thousands of tiny streams flowing through mountain valleys or secluded alpine meadows, miniatures of the rivers heralded in magazines and books, crammed with trout but nearly devoid of major hatches. You can find these rivers from Maine to California, from Michigan to Arizona. They’re appealing because you seldom see another angler on them, and because their fish’s jaws are not covered with old sores from being caught and released, and their fins are bright and clean, free of the signs of being abraded on the bottom of a hatchery tank. Although these wild gems seldom grow longer than the width of the book you’re reading, they feed willingly all day long and you can catch fifty of them in a long day if your approach, fly selection, and presentation are just moderately thoughtful.


I would like to help fill your empty hours with days like this. Although most of us can have almost as much enjoyment on a trout stream without catching any fish, I’m always suspicious of the person who claims not to need to hook trout. With increased demands on our free hours in these busy times, being able to catch trout at all times, not just in the easy hatch periods, is a skill that most fishermen would love to develop.


This book is divided into three parts: trout and their feeding behavior in different kinds of water; special techniques to catch them; and how to put the pieces together and approach the fish. All are equally important in learning to prospect for trout. And all are universally applicable to trout, no matter where you find them, with just minor revisions. Sometimes it takes a trip far from home to realize just how well the skills you learn translate.


Although I’ve spent forty years chasing trout with a fly rod on three continents, I had never fished for them south of the equator. On a recent trip to Chile, courtesy of the wonderful people who run the Nomads of the Seas trips along the coastal rivers of Patagonia, I was delighted to learn that the flies in my box worked just as well as they do in Vermont or Montana, but I was equally surprised, and perhaps not so delighted, to learn that trout there are just as finicky and spooky as they are anywhere. Here were rivers and lakes that have been fished, at the most, a few times a year. There were many stretches of rivers we fished that the guides had never floated, and it was entirely possible that these trout had never seen a human or an artificial fly. Yet the browns and rainbows we encountered, their ancestors first stocked almost one hundred years ago, required all the tricks I’d learned over decades.


One morning will stay with me forever. We had been pounding up large brown trout on dry flies along the shore of a weedy laguna, or small lake, and came up the inlet river to the stillwater. The river was wide and clear and inviting, quickly disappearing around a bend into the lush temperate rainforest. We beached our drift boat at the boca where the river met the lake and I started moving upstream. Out of habit, I waded slowly to avoid making waves in the current and noise in the water. I thought I was being overly cautious, considering this river might never have been fished with a fly. Then two very large trout spooked forty feet ahead of me, making powerful wakes as they fled into the pool above. I slowed my pace, crouched down to keep my profile low, and soon spotted another large fish holding in the current above a rock. I made one cast, a good one (at least I thought so), and my size 12 Parachute Adams landed with barely a whisper, two feet above the fish. In a flash of gold and a boil the size of a bathtub (now I bet right here you’re thinking the fish took the fly and was landed with an epic battle—wrong) this trout also fled like it had been jabbed with a sharp stick.


I never hooked a fish in that river, and was dying to try it again after lunch, but a severe storm moved in and we had to helicopter out of the lake, never to return. I don’t know how I would have caught those large fish, but if I had it would have taken everything I’ve learned about trout behavior and approaching spooky fish to have had any success at all. Fly pattern would have been a trivial decision.


So as you read the book, I hope you learn as much about trout behavior and trout streams as you do about specific techniques to catch fish. Memorizing a technique and using it on one river will help you catch some trout, but you’ll be even more satisfied as you learn to modify techniques to fit your needs on other streams, based on what you know about trout and their behavior. That’s trout fishing!


Tom Rosenbauer


Pawlet, Vermont


March, 2007
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How Trout Feed
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Under normal stream conditions, when trout are not avoiding a flood, waiting out cold weather in a state of almost suspended animation, moving to find cooler water with more oxygen in the stagnation of summer heat, or occupying themselves for a few weeks with the perpetuation of their species, they do nothing but feed and avoid predators. They learn these skills well or they die. We are part of their outside world, the zone above that hosts herons, ospreys, or raccoons. Little in that zone is beneficial to a trout, save the occasional windfall of a beetle or grasshopper that tumbles from a blade of streamside grass. Trout aren’t happy if we see them. If they know we are watching, they will, at least, stop feeding. Most of the time they will also run for deep water, a log, or a rock where they feel we are not able to spot them, although sometimes a tail still peeks out, ostrichlike, from under a submerged brush pile.


Thomas M. Jenkins, Jr., a biologist who studied wild trout in two California streams, Convict Creek and the Owens River, wrote a paper that is a milestone in our knowledge of trout behavior: “Social Structure, Position Choice, and Microdistribution of Two Trout Species (Salmo trutta and Salmo gairdneri) Resident in Mountain Streams.” Although the title is less than succinct, one of Jenkins’s introductory statements sums up the life of a trout with surgical precision: “Its habits and habitat are perfectly suited to foil observation by both predator and investigator.”


It is not our world, that place of trout. Without the help of clumsy gear we can’t go there and still breathe. Placed in an aquarium, trout soon die because we can’t duplicate their delicate surroundings without thousands of dollars worth of artificial environment. Even those biologists who have been able to create artificial streams are not convinced trout behave the same way there as they do in the wild. Although some of our knowledge of trout behavior is inferred from artificial stream studies, the best information has come from work like Jenkins’s. He studied trout, with much difficulty, directly in the Owens River in California, and also in an artificially constructed channel that used Convict Creek’s natural flow, food supply, and wild trout. Bob Bachman spent three thousand hours in a tower above Spruce Creek. He filmed trout, recorded their movements and feeding patterns, and later made computer graphics of their daily and seasonal use of bottom structure, yet he admits that much of what he knows of trout comes from talks with perceptive fishermen. “Most biologists don’t listen to fishermen,” he told me, “but I always listen to the guys who really look at what’s going on. They spend more hours on the water observing than do most biologists, and they’re less apt to disturb the fish than a bunch of guys sloshing around with electroshocking gear.”


Most fishermen, even the successful ones, know little about the daily rhythms of trout. We know volumes about insects, though, particularly mayflies. Most fishermen can tell you what an Ephemerella subvaria is likely to be doing at 1:55 p.m. on May 15, but if you ask what they think the trout are doing, they’ll move a few pebbles of gravel around with the toes of their waders and mumble something about swimming. Bugs are easier to study than trout. When you peer at them in the water or watch a mating swarm over a riffle, they don’t run away. Turn over a few rocks, take some home in a bottle, and you’ll be able to write a fairly decent bug biography. Some thick fishing books have been written this way.


A Trout’s Day


The best way for me to teach you about how trout live and feed is for both of us to climb a tree or sit on a cliff overlooking a trout and watch him for a day. Let’s say it’s June, the water temperature ranges from 55 degrees in the morning to 70 in late afternoon, the water is low and clear, and there are lots of different kinds of insects in the river. We’ll make the trout a brown around thirteen inches long—a threshold size for most stream trout, as we’ll learn later. The water here is about three feet deep. We are in a spot directly over the trout. From the vantage point we would have if we were fishing, the glare and depth of the water would not let us see anything of the trout because of his near-perfect camouflage. From our spot, however, we can see everything that goes on.


As the first light hits the river, we see the brownish yellow pebbles of the stream bottom and a few larger rocks. Staring at the bottom, we notice something out of place: Just downstream of the trailing edge of a rock the size and texture of a cantaloupe, there is a thin shadow. Abruptly, as if in one of those picture puzzles where you pick out the shape of an animal in a bunch of dots, a tail materializes. So does a dorsal fin, the trailing edge of a gill plate, and finally a head. Now we can clearly see a trout, one that has been there all the time, and it seems hard to believe we could have missed it at first. But if we turn away for a minute, we’ll have to work to place it again. Even from a perfect spot for viewing, it is difficult to find a trout. If we were down below, trying to peer through slightly riffled water, it would be nearly impossible.
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A trout lying subsurface, waiting for drifting food.





The trout’s tail is swaying almost imperceptibly, like a drunk standing at a bar, trying to appear sober as he talks to his wife. It is this movement that allowed us to spot the fish at first. The trout’s head is just barely touching the trailing edge of the rock, like the tips of the drunk’s fingers surreptitiously using the barstool for support. The trout, however, is anything but inebriated. It is as alert as an animal can be, constantly scanning the water ahead for food and the air above for predators. This is what it will do, without interruption, for the next fifteen hours.


As we watch the trout, we see a slight quickening of the tail motion as he spots something drifting his way, and he tips his head up, slides upward using the force of the water for lift, opens his mouth, and then tips his head down again, using the current to force him toward the bottom. The current has pushed him back about a foot, and with several beats of his tail he returns to his original position. This return to position is the first time the trout has had to swim, as the movements to intercept the food were merely adjustments to the hydraulics of the current. He moved upward about eight inches, staying well below the surface, and there was no lateral movement at all.


Thirty seconds later the trout’s tail motion again betrays his interest in something, and this time he darts to the side, simultaneously moving upward with a tip of his head. A single beat of his muscular body propels him a foot sideways to take a piece of food. He returns to position in the same way. We notice a slight chewing motion, which people who have studied the feeding behavior of trout call “handling time.” The bigger the item of food, the longer the handling time. Biologists have determined that with an average aquatic insect, plentiful food, and an active trout, the maximum rate of capture is 0.67 pieces of food per second (a handy piece of trivia to whip out at your next cocktail party). A few seconds later the trout moves forward six inches, this time without raising his head;he stares at the bottom for a second, wiggles his snout between two rocks, and plucks something directly off the gravel.
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How trout drift feed in streams: The fish lies in its position at A, protected from the current, waiting to intercept food. It sees a nymph drifting down and rises to intercept it at B. The fish captures its prey at C. At D, it is drifting back with the current, and at E, it is swimming back up to its position. The only time the fish used any swimming energy was from E to A. A rise to a piece of surface food would be accomplished in exactly the same manner.





Is Selectivity So Mysterious?


We have just seen the three main feeding strategies of a drift-feeding trout. Jenkins and others noticed that the first technique is by far the most common, with the sideways dart less common, and direct feeding off the bottom the least common of the three. This hierarchy of feeding strategies makes perfect sense, because a successful trout will use as little energy as possible to capture his food. Precise casting to where you think a trout may be is essential when fishing blind, because your fly has a slim chance of being eaten unless it is drifting directly in front of a trout.


What has our trout been eating? If we could get closer to the water without spooking the fish, we’d see many kinds of objects drifting in the current, including bits of decaying vegetation, twigs, small pebbles rolling along the bottom, midge pupae, caddis larvae, and various mayfly nymphs ranging from a size 20 Blue-Winged Olive to a meaty size 10 March Brown. In June the March Brown nymphs are abundant in the current because they are hatching during the day, and this flattened nymph leaves its sanctuary under flat rocks and migrates into the shallows in preparation for hatching. Some are drifting free in the current, wiggling with pitiful motions that seem to get them nowhere; others are clambering along the bottom.


Contrary to what you read about what trout select as food, our trout is not eating the smallest insect drifting on the current. Trout can and do eat small insects: studies have shown that they will choose insects as small as 2mm (smaller than a size 28 hook). But they prefer to eat the largest abundant and recognizable food, so our fish is choosing the March Brown nymphs. It is also eating size 14 caddis pupae. Right now, though, it is ignoring the smaller Blue-Winged Olive nymphs, not because it doesn’t like them or they are not abundant enough, but because there is larger food available. D. M. Ware, a biologist who studied the influence of hunger, prey density, and prey size on the feeding activity of rainbow trout, found a positive correlation between the size of prey and the distance from which they were approached. As long as insects or other pieces of food are of recognizable shape, size, and perhaps color, trout will notice the larger ones first and may just ignore the smaller ones. Ware also found that fish can elevate their reactive distance, the distance from which they notice a food item and begin to move for it, if they acquire sufficient experience with a particular prey. Let’s watch our trout for a moment and see how this works in the real world.
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The March Brown mayfly nymph is a large insect that trout prefer.





Imagine we can not only see the trout but also identify every piece of stuff drifting in the current. Here comes a twig, just a little larger than the March Brown nymphs and about the same shape and color. The trout eats the twig and in a flash spits it out. Trout have excellent sensors inside their mouths, and the stiff, hard feel of the twig is immediately recognized as unpalatable. When fishing with artificial flies, you must strike immediately, because as soft and natural as some of our flies look to us, they are certainly not as soft as insects. Nor do they taste like insects, and a trout’s taste buds are also highly refined. Trout make mistakes in feeding because the only way they can switch from one food to another is to experiment, but you can be sure this trout has learned from the experience and will recognize the next twig as something to pass up.


Neil Ringler, an often-quoted biologist who has spent much of his life studying brown trout feeding behavior, saw that trout in a laboratory environment don’t always feed on the largest or most abundant food, but they will select a combination of different foods that maximize the number of calories they ingest. Trout also constantly sample new foods, which may help them find untried prey that are even more efficient. They can also select foods by recognizing unpalatable ones. When Ringler fed trout both mealworms and caterpillars, even when he increased the number of caterpillars the trout saw, they greatly preferred the smaller—and less abundant—mealworms.
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Angler-biologist Dr. Neil Ringler showing his expertise on the Battenkill.





There is a tendency by fishermen to distrust laboratory tests like this, but I’ve taken Ringler to difficult pools on the Battenkill for years, ever since he tried to drill the fundamentals of population dynamics and vertebrate ecology into my skull over thirty years ago. I can assure you that anyone who wields a bamboo fly rod and size 16 Adams the way Ringler does is not about to lead us fishermen astray.


Behavioral scientists have found that the physical features of prey are as important to a feeding trout as size and abundance. Although our trout now faces a conundrum that seems to be too much for his tiny brain—namely how to distinguish the March Brown nymphs from similar-looking twigs—happily for him trout are quite good at this, and it’s suspected that one of the ways they do it is to look for movement in the prey. March Brown nymphs have distinctive gills that undulate constantly like the legs of a centipede, so our fish will look for this feature every time it moves for a March Brown. It is not afraid of the twigs—it just ignores them after a quick inspection. You have just seen selectivity at work, the same process that makes a trout ignore your fly if it is not close enough to what the trout recognizes as food. The trout that ignores your fly does not associate it with you, the dangerous predator; it just does not recognize your fly as something good to eat. If a trout didn’t use this selection process, it would soon starve to death by wasting its energy eating twigs.


Most of the time, however, we fishermen overestimate the selection process. We act as if trout sit and wait for major hatches, as if they mimic our sitting on the bank, waiting for the Hendricksons or the Pale Morning Duns. In extreme cases we act as if they only eat March Brown nymphs underwater. But trout are opportunists; they must feed almost constantly, and if they ignore all species of insects to the exclusion of a single type, they can’t survive. Only during a major hatch, when one insect is abundant and easy to capture, do they pursue a single-minded feeding strategy. And that kind of opportunity is not as common as fishing books and magazine articles lead you to believe.
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Caddis pupae are favorite trout foods and are thus instantly recognized.
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The Blue-Winged Olive mayfly is a tiny insect, but it is also a prey that trout eagerly accept because it is so abundant.





Returning to our trout, we see him eat a couple of March Brown nymphs and then a caddis pupa, which is large enough to attract attention and is a food that it recognizes from past experience. Looking ahead of the trout, we see two small Blue-Winged Olive nymphs drifting down beside a March Brown, and the trout takes the March Brown, ignoring the smaller flies. If we leave the stream to have some breakfast and come back in two hours, we’ll see that the March Brown nymphs are no longer drifting in the current; the daily migration usually ends as soon as sunlight hits the water, and on this stream the March Brown nymphs don’t hatch until midafternoon. The trout is still eating a few caddis pupae, but he’s now started to notice the Olive mayflies, which have begun to hatch into adults. He’s eating them with the same interest he showed in the March Browns earlier, but is still ignoring the much smaller midge pupae.


Looking upstream of the trout, we see a large, size 8 stonefly nymph drifting toward him. It drifts about two feet to his left side, and as it gets closer the fish darts over and eats it. This is the farthest he has moved to eat all morning. Because the nymph was large and had a form he recognized, he took the chance of wasting a considerable amount of energy to move those two feet. This is an example of an elevated reactive distance, and it argues for using the largest recognizable food form when fishing blind. If you’re enticing a trout to move five feet, your Woolly Bugger or Wulff had better be large enough to be worth the trout’s while. At the same time it shouldn’t be bigger than something he is used to eating, and its form should be one the fish recognizes as a tasty prey.


Ten feet from our trout and next to the bank is a shallow place teeming with young-of-the-year trout, dace, and chubs. Why doesn’t he take a spin through the shallows and eat some of these high-energy morsels? Adult trout can sense, through experience and inherited behavioral patterns, whether a particular prey can be captured without wasting too much energy. A threshold level of capture must be achieved before a trout will persist in a particular hunting pattern, and the trout knows that a minnow in clear water and in bright daylight has a significant speed and maneuverability advantage. Under the right circumstances a trout can hunt minnows with deadly precision, but right now our trout is better off behind his rock.
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This drift sample from a single riffle in a trout stream shows mayflies, stoneflies, caddisflies, craneflies, midge larvae, some inedible debris, and a sculpin baitfish. Feeding trout may select only one of these species, or they could sample a number of different types.





A pair of mergansers flies up the river, low to the water. As they pass over the trout, twin shadows flank him, and he darts with the speed and practice of a tight end running for the goalpost to a submerged log six feet upstream. You can tell he’s done it before. Huddled next to the log, the trout is nearly invisible from above, protected from anything that might dive onto him. He stays there, motionless, for fifteen minutes, and then he begins to drop downstream, tail first, swaying his body to steady himself in the current, until he reaches the same rock he has occupied all morning. He finds it without really looking.


How Their Senses Keep Them Safe and Well-Fed


Of all the trout’s senses vision is by far the most important. They have a highly refined olfactory sense, but thankfully for fly fishermen they seldom seem to use it except in muddy water (can you imagine what a freshly tied fly, reeking of head cement, smells like to a trout?). Fish can “hear” vibrations quite well, using motion sensors that lie along their lateral line, and this sense comes into play in dark or dirty water. But vision is the sense they rely on most. In their retinas trout have special receptor cells that are sensitive to movement, cells that are common in many predator and prey species but lacking in humans. They also have special nerve cells that perceive new objects in their visual field, pretty handy for spotting food drifting into view, or for watching for predators above.


Recent studies have shown that trout see color almost exactly as we do. This knowledge enables us to choose flies that match what we see hatching or on the bottom of a river. If you seine a river and see a lot of brownish-olive nymphs in your sample, you can safely assume that the nymph in your fly box most similar to the natural in size and color will appeal to the fish. A trout’s eye has an aperture much larger than a human eye, and just like an f1.2 lens it lets in more light. As a result they can see better in the dark than we can. In fading light a trout’s cone cells, used for daytime color vision, move back into its retina, while its rod cells, used for monochromatic vision in dim light, move toward the surface. So the color of your fly is much more important during the day than in the early morning, evening, or night.


When focusing on an object two feet away, a trout sees clearly to infinity, at least to the limits of the physical properties of water and air. When it starts to focus on something closer, such as a nymph drifting by or a floating insect, its depth of field shortens. A trout focusing on an object one foot away sees clearly only from eight inches to two feet, and a trout concentrating on tiny Trico spinners two inches in front of his nose sees only a fraction of an inch before and behind the bug. If we ignore the refractive properties of water for a minute, this means that a trout looking at your Woolly Bugger two feet in front of him can also keep sharp vision peeled for predators—like you—and still move in for the fly. If he were hovering just under the surface, concentrating on flies in front of his snout, you might not be in focus, but he has other receptors that detect motion. Unless you move slowly and do all sorts of contortions, he’s going to spot you.


A trout’s head can’t turn independently of its body, so having our puny 180-degree field of vision would be inconvenient and probably fatal. Seeing independently with each eye, trout have 330 degrees of horizontal vision and 160 degrees of vertical vision. They use a narrow cone of binocular vision in front for most of their feeding, which makes sense because only within this limit do they enjoy depth perception. (Imagine trying to eat mayflies in front of your nose with one eye closed.) This knowledge is a great advantage in nymph or dry-fly fishing. If you plop a fly directly beside a spotted fish, where it is sure to be outside his binocular vision, sometimes he’ll bolt in fright, but often he will turn on a reflex, and without ever really having seen your fly, he will take it with a fury.


A trout can’t see far underwater, nor can any animal, because water, even distilled water, scatters light rays much more than air. Add to this the effect of air bubbles in a riffle, plus the suspended matter that is always in trout steams to one degree or another, and it’s unlikely a trout can see any submerged object more than twenty feet away. Smaller objects that require high resolution need to be much closer. In most trout streams a few feet is probably the limit for spotting a size 12 fly underwater, especially if there is any turbidity. This is why prospecting for trout requires precise casting skills. By learning how to read the water well, you can eliminate unproductive casting and put your fly where the trout will see it.
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This is a trout’s cone of vision and the theoretical blind spot behind it. However, when approaching a trout, don’t forget that every time it moves from side to side its blind spot changes, and a wary fish can still “hear” the vibrations of a noisy wader through its lateral line organ.





Now I touch on a subject that I view with distrust and distaste: the famous “window.” I do so with trepidation because I don’t think that a trout cares that the wings of a fly are the first to enter into his above-water vision because he can always see the parts that are resting on and under the surface, before he sees the rest of the fly. I think a lot of talented fishermen have spent too much time peering into bathtubs and aquariums (oh, you’ve done it, too!). Anyway, this isn’t a book about hatches, so we don’t have to dwell on what I think is one of the more pedantic theories in an otherwise fascinating sport. Did you really want to read about Snell’s Law and see some formulas full of cosines?


A trout’s window, or view of the world above, is always studied as if the water’s surface were smooth. In most trout streams, however, the surface is so riffled that a fly at window’s edge is hard for a trout to discern. What is important about the window is how it affects a trout’s perception of danger, and how we can use that perception in our approach. Because light rays entering water bend at different angles depending on their angle of incidence, a trout’s view of the outside world is distorted. Light entering the water from directly overhead to about 35 degrees above the horizon suffers little distortion, but below 35 degrees light is compressed into an increasingly narrow zone to a point where trout can’t discern objects. Light entering the water from 5 degrees above the horizon is distorted 2,000 percent. Since the laws of optics are fixed, a trout carries the same window wherever it goes, and although it is thought that a fish that is deeper in the water can see more of the outside world, in fact the fish’s view is just less distorted. Trout can always see the entire area above the water, but a fish in shallow water has tremendous distortion and compression of events near the horizon. A trout in deep water, especially clear, unriffled water, sees the outside world with less distortion, so it can also see your fly from farther away. When fishing over deep holding water, long casts and a careful approach are advised.


The Olives are now hatching in earnest. We see a few break their nymphal shuck at the surface, and coal black wings appear, shrunken stubs that seem to puff up like inflatable toys, the dark color changing to dun gray as the fly worms the rest of its body free. The adult flies, caught by waves of turbulence, whirl like helicopters out of control, then lift off in a stately flight, as if the thought of leaving the water they have lived in for a year returns their composure. You would think our trout would instantly rise to the occasion (if you’ll excuse the pun). He does not. The trout continues to feed underwater, ignoring the hatch.


How many times have you seen this, standing in the water, screaming for the fish to respond to a hatch?


When Do They Rise?


Just as trout key in to the shape and size of their preferred prey, they also develop single-minded preferences about what layer of the water column to feed from. The speed of a river’s currents vary greatly from top to bottom. The bottom velocity can be around one foot per second (the speed most trout prefer to lie in); the midwater velocity can be four or five feet per second (a speed that brings trout enough food to keep them interested); and the surface velocity can be over ten feet per second. Moving up through the water column wastes energy and exposes trout to predators as much as moving to the side. It just doesn’t look like much of a risk to us because we see trout from above. Dr. Neil Ringler, studying wild trout brought into the laboratory from the Au Sable River system in Michigan, found that trout alter their feeding level in the water column based on a certain rate of prey capture. In other words, at the height of the hatch, when most of the nymphs that were drifting in the current are floating, the fish’s interest in subsurface feeding will wane because he is not capturing enough food. He begins looking elsewhere—like at the surface. In another study rainbows were found to lose interest in subsurface feeding when the rate of insect capture fell to fewer than 3.5 prey per minute. This behavior in the water column is one of the important reasons why trout don’t always respond to a hatch, why prospecting with a dry fly in deep water is not a good idea, and why even a perfectly tied weighted nymph fished right on the bottom can go uneaten.


How do trout first notice surface food if they have their noses glued to the bottom? Let’s return to our trout for the next five minutes to find out. There he is, monotonously grazing Olive nymphs from the drift. One of the nymphs he has moved for rises quickly, though, and the trout takes it just as it reaches the surface. A rise. The first one we have seen this morning. Now the trout knows that food can be had up above, and a couple more passes at an emerging fly might tempt him to switch to plucking duns off the surface.


Even though this trout has eaten hundreds of nymphs, if we had been standing at water level the rise would have been our first indication he existed. Wouldn’t we have seen the trout flashing underwater as he ate the nymphs? Probably not. I’ve seen them flash when they are spooked, or when they are chasing a minnow or streamer. I see suckers flash all the time when they feed, and trout sometimes hold behind schools of suckers, picking up nymphs the suckers uproot. Trout in spring creeks and slow tailwaters sometimes roll on their sides when rooting out scuds from under weed beds. Trout are so well camouflaged, and their movements are so economical, that a sideways flash seems as likely as a smile from an IRS auditor.
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The same trout as in the book’s first photo drifts back to take something in the surface film.
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Now our trout takes an object with a bold head-and-tail rise. Whatever it spotted must have been both recognized and worth the effort for this more energy-consuming rise. Notice how easy it is to spot.





Our trout continues to feed on the Olive nymphs and the duns, alternating between a few nymphs and a rise to the surface when a floating fly catches his attention. It is not a heavy hatch. The fish also takes caddis pupae when they drift by, as they are still recognized as food. After an hour the Olive hatch dwindles, and the trout loses interest in food near the surface because he no longer achieves the threshold level of capture. A beetle falls into the water about two feet to the trout’s side, out of his binocular vision, but the sound is a tempting splat, and the fish whirls and quickly scoops the insect from the surface.


A fisherman approaches. We assume the trout is an easy mark and will take any reasonably presented fly. The fisherman has seen the rise and approaches the trout from downstream, kneeling and casting sidearm to avoid spooking the fish. He makes a cast with an ant imitation, a wise choice since it is a form the trout will recognize—and we know the trout is on the lookout for terrestrial insects. He casts two feet upstream of the fish, and the trout sees the fly pushing against the mirrored surface of the water, at the edge of his window. Unseen by the fisherman, the trout moves for the fly, but as it approaches the imitation begins to drag slightly, as the leader is pulled by a contrary current. The trout turns away and the fly passes unmolested. On the next cast the trout again sees the ant but recognizes it as something unnatural. Because of the drag on the previous cast the trout is not afraid of the ant; he just does not view it as food. The fisherman makes a third cast, dumping the line on top of the fish. Fins quivering nervously, the trout settles deeper in the water; if left this way undisturbed he will not feed for about another five minutes. But the fisherman moves, and as he does his leg pushes some waves upstream, which the fish feels with his lateral line. The trout again bolts to the protection of the upstream log. The fisherman stays put and changes flies a half-dozen times, casting over a void. He finally gives up and climbs up the bank, muttering about the wisdom and selectivity of the trout in this stream. We know better.


Knowing About Territory Can Help You Catch Bigger Trout


After a half hour the trout returns to his position and continues feeding, eating several different kinds of food, including some ants that are falling into the water, some March Brown nymphs, one big, fluttering March Brown dun that catches his attention, and some caddis pupae. Despite the absence of a major hatch he is feeding steadily. After an early dinner we return about six o’clock to find that our trout is no longer in the same spot. He is not hiding in his log refuge, either. If we had been around twenty minutes ago, we would have seen him slip over to a different rock, about five feet to his left and downstream. Another, smaller trout was occupying the spot our fish wanted, and he approached the smaller fish from the side, body stiff and fins erect, bristling like a cat with its neck hairs up. The smaller fish took the message, turned, and moved downstream to an alternate site. Trout, especially the dominant fish, usually have several sites that they use throughout the day. They move from one to the other depending on light conditions, food availability, and the presence of other fish. These sites are seldom more than ten feet apart. I hesitate to use the word territory, because unlike many animals a trout carries his “territory” with him when he moves.
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Visual isolation and territories in a pool. The fish will defend the lobe-shaped territories ahead of them and will carry these “territories” with them when they move from one rock to another. When food is abundant, these territories often shrink and a trout will allow its neighbor more leeway.





This information comes in handy when you’re fishing for visible trout, because sometimes you’ll see a fish move and you may think you spooked it. It’s best to hang around for a while to see if he resumes feeding. You may have made him just nervous enough to switch positions but not to stop from feeding or to bolt for cover. If you have spotted the precise position of a trout, then the next time you return to try for him, it’s better to assume he may be anywhere within a corresponding room-sized area.


It’s also vital to know that a trout defends a lobe-shaped area in front of him that corresponds to his field of view. The smaller trout that our friend displaced can return directly behind our fish, but the minute the subdominant fish comes up alongside, the larger fish will drive him off. If you are fishing a pocket that you suspect contains a good fish, such as a deep slot in a riffle, you will most often find the largest trout in the uppermost position, with smaller fish trailing off behind in decreasing order of size. This position is an adaptive mechanism that assures the strongest fish first crack at the food supply.


In trout populations with high densities you’ll see various kinds of territorial bouts, which are called agonistic encounters. The most common is the erect fin display. Because trout can’t afford to waste energy competing directly, this is usually all that is needed. Sometimes, however, the dominant fish will slowly back downstream toward the smaller fish, driving it away. In severe encounters, when the smaller fish won’t take the hint, the dominant fish will give chase, using cross-body blocks, and in the most extreme case will actually bite. You usually see this only during spawning.


Jenkins saw four main advantages to territorial behavior in trout. While knowing why trout are territorial may not give you a clue as to what fly to use on the third of June in the Beaverkill, it provides a succinct overview of some of the behavioral tactics we’ve seen in our trout. First, territoriality improves the chances of dominance in agonistic encounters. In other words the first trout to occupy a choice place has squatter’s rights and will be harder to remove even if the invader is bigger or more aggressive. Second, a trout that stays in a familiar place always knows where to find his escape hatch—his log or the big rock he hides under when danger threatens. If he’s in an unfamiliar place and has to run for cover, the extra seconds it takes to find a hideout may turn him into tomorrow’s heron droppings. Third is the advantage of more efficient feeding, or learned energetics. A trout that remains in one place maximizes its energy intake by learning which currents carry the most food, and when it might be worth the risk to eat from the fast current lanes. Finally, there might be unknown dangers upstream or downstream. A trout does not grow old by taking risks.


How Important Are Sunlight and Temperature?


This day is hot and the sun is bright. As a result few insects drift in the current or on the surface. The water temperature has risen to almost 70 degrees. Our trout does not see any more food in his second spot, so he moves to yet a third location: over near the bank, at the outside edge of the shadow of an overhanging maple. Trout have no eyelids, and their pupils cannot constrict to limit the amount of light entering, so our fish may be more comfortable in the shade. There are conflicting theories about how much light a trout can tolerate. At times they appear to avoid bright light, yet Bob Bachman says he has seen plenty of large brown trout right out in the open, at least when the feeding is good. Apparently the discomfort associated with bright light can be overcome by the lure of an easy meal. Although a trout that has moved into the shade may not be feeding as actively as one out in the open during the day, it still might be induced into taking the right fly.


Brown trout seem to be more sensitive to bright light than rainbows or cutthroats. In a study that compared brown trout to Apache trout (a subspecies of cutthroat), cans were placed on the bottom of a study stream. When exposed to bright light, browns spent 88 percent of the time hiding in cans, but Apaches in the same stream used the cans only 6 percent of the time. The browns also appeared to frighten more easily; although they outnumbered the Apaches twenty to one, fishermen caught fifty-five Apaches for every four browns. These findings confirm my observations and those of most fishermen. In streams that contain browns in addition to brook trout, cutthroats, or rainbows, you’ll catch the other species all day long in bright sunlight. At dusk the brown trout seem to come out of nowhere to feed.


Temperature is as important as any other environmental factor in determining when and how much a trout will eat. Seventy degrees approaches the discomfort range for brown trout, and although I have had wonderful dry-fly fishing with the water as high as 75, it takes abundant food to get them to feed at that temperature. As temperatures climb above the 70-degree mark, a trout’s metabolism speeds up so much that no amount of food can compensate the energy expended trying to get it. At the same time the amount of oxygen that water can hold decreases. Somewhere approaching 80 degrees a trout literally suffocates. At the other end of the scale, below 50 degrees a trout’s metabolism is very slow, almost in suspended animation. From 55 to 65 degrees is an optimal temperature range for brown trout, and at these temperatures they sometimes seem to eat everything in sight.


These temperature rules are not without exceptions. In some icy rivers, where the water never gets above 60 degrees, trout feed happily at temperatures well below optimum, while in the thermal areas of the Firehole in Yellowstone Park, rainbows feed at close to 80 degrees. Local races of fish can adapt to extremes in temperature. There are differences among species as well: rainbows, in my experience, feed actively through a broader temperature range. In one of our local rivers that supports wild rainbows and browns, I catch rainbows a full week earlier in the spring, and during the summer heat they are eager while the browns are sulking in the shade and at the mouths of cool springs. Brook trout and cutthroats are both creatures that evolved as glacial relicts; when the Wisconsin glaciers retreated, these two species adapted to colder water temperatures remaining in high mountain lakes and headwater areas. They start to feed in colder water than browns (around 45 degrees), stop feeding before the water hits 70, and die at about 75.


There is not only a difference in the way rainbow trout feed at higher and lower temperatures but also at optimum temperatures. Rainbow trout are physiologically more efficient than any other species at converting ingested food into body mass. Ever wonder why you only see farm-raised rainbow trout in supermarkets or on restaurant menus, never brook, brown, or cutthroat trout? It’s not because rainbows taste better (most trout fishermen consider them the least prized of any trout for eating), but because they are the only trout species that can be raised in ponds economically—they are the most efficient at putting pounds on their frames. Rainbows are so efficient at feeding that they can feed throughout the day, sometimes hovering below the surface for up to five minutes at a stretch, even without a heavy hatch to bring them to the surface. Other species of trout, particularly browns, feed only when a threshold level of food is present in the drift. It’s why rainbow trout rivers seem to fish well all day long, whereas brown trout rivers are often considered more “moody,” with boom-or-bust fishing. And when rainbows are present with other species in a river, when prospecting for trout you’ll invariably catch more rainbows than other species.
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Summer water temperatures can slow down a trout’s metabolism and thus the amount they feed. Things can get tough.





I have had inconsistent fishing in very high and very low water temperatures. On mornings before a heavy hatch of early season flies like Hendricksons or Olives, the fishing is sometimes unusually slow, even when there are nymphs drifting in the current. When this happens, sticking a thermometer into the water almost always shows that the water temperature is below 50 degrees. The same thing often happens when the water is above 70. An English biologist named Elliott, studying the relationship between feeding by brown trout and temperature in a Dartmoor stream, concluded that feeding is erratic at either temperature extreme. The amount of food eaten increased from 37 to 55 degrees, remained constant and high from 55 to 65, and decreased rapidly from 65 to 79. Trout were inactive and reluctant to feed below 43 degrees, and very active but reluctant to feed above 65 degrees. The high activity above 65 degrees might be a function of an avoidance mechanism: When the water gets too warm, trout move until they find a cool spring or feeder stream.
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Cold water temperatures can also create problems—and good excuses for getting skunked.
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Rainbow trout are more efficient than other trout in converting food into energy, so they can afford to hover under the surface looking for food more often than other species.





Temperature-related behavior is important to understanding why you don’t catch trout sometimes, especially in the early and late season. In the optimum temperature range trout wait for food, constantly look for it, seek it out, and when you fish at these times they seem to be in an agreeable mood. If the water is too cold or too hot, however, there must be plentiful food: Your single fly passing by their noses may not induce them to feed. You need that stimulus of hundreds of pieces of food drifting in front of them when they’re inactive, and even repeated casting to the same spot may not be enough to pull trout out of their torpor. I’ll tell you about some ways to catch trout even if they’re almost frozen to the bottom, and before we’re through I’ll also give you more scientifically legitimate excuses for getting skunked.


The Evening Hatch—and After


The sunlight is touching only the tops of the hills surrounding our stream, and in minutes the sharp rays will be replaced by softer, indirect light; March Brown duns will start to emerge from the bottom of the river, and spinners of the same species will come out from under streamside leaves, where they have been hiding from the desiccating rays of the sun. The spinners begin migrating upstream, with a bending and swaying that hints of more intelligence and caprice than a bug’s brain can produce. Shortly we’ll see how our trout responds to the evening hatch with behavior that appears to contradict the stark logic of his daytime behavior.


Our fish begins the evening by feeding on the March Brown nymphs now rising to the surface, just as he did for the morning. There are many March Brown duns fluttering on the surface, but so far he has not made a move toward any of them, although smaller trout all around have begun to take the duns with splashy rises that reveal their eagerness and inexperience. The noise of the smaller fish makes our larger trout take notice. He can hear their rises through his lateral line. He takes one of the March Brown duns with a deliberate motion that makes no splash, and as he is looking for another dun he sees a couple of spinners lying spread-eagle on the surface, easier prey than the fluttering duns that are about to take off.


Three things happen. First, he starts to look for spinners, as he has had much experience with this kind of insect and knows it provides an easy meal. His instincts are good: Spinners are rich in protein because of the eggladen bodies of the females. Trout are able to learn the cycles of abundance of their food and to take advantage of instances like this. Second, he changes his search pattern in the water column and looks only at the surface, ignoring food drifting underwater. Third, he moves into a slower, shallower spot, and instead of lying on the bottom and rising up for each spinner, he hangs just under the surface, sipping the insects without missing a beat, so that the rings from one rise intersect with the next.
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The evening hatch is often a time when everything comes together and trout throw caution to the wind.





Smaller fish are all around him now, well within his lobe-shaped territory, and he makes no move to chase them away. Territory collapses during periods of food abundance, and he’ll let those smaller fish stay around until the spinner fall ends. During a heavy hatch trout often concentrate in a spot with slow current—a place that offers especially efficient use of energy—to hang below the surface and feed. With what you have just learned, you’ll realize why it’s so easy to catch trout during the evening hatch. The other trout near him give him confidence and comfort, the fading light makes it harder for him to see predators (and harder for predators to see him), his window on the outside world is smaller because he is so close to the surface, and his depth of field is shallow because he is focusing on objects an inch or so away. The abundance of food may also make him preoccupied with feeding and less concerned with predators. It’s no wonder we love the evening hatch so much—everything is in the fisherman’s favor.


In the next hour our trout eats several hundred spinners, and as it gets completely dark he moves back to the spot where we first saw him in the morning. He chases several smaller fish away from his territory. A few spinners remain on the water, and our trout can still see them (even though we can’t), but he is satiated. At a certain point trout do get full and stretch receptors in their stomachs tell them to stop feeding. Elliott, observing brown trout feeding on small mayflies, found that satiation took anywhere from 20 minutes with a small trout to 150 minutes with a larger one. With satiation comes a stop in feeding and a resumption of territorial behavior.


Trout feed at night, especially the larger ones and especially brown trout. At thirteen inches our trout is at a turning point in his life, where drift feeding alone will barely balance the amount of energy expended with the amount of energy obtained. To break out of this size class and continue to grow, he’ll have to change his feeding strategy dramatically, because most trout rivers don’t have enough insect life to support drift-feeding trout larger than thirteen inches. In California’s Owens River, Jenkins saw some very large brown trout that never fed on insects in the drift; in fact, he never saw them feeding at all. These fish did not get large, and could not stay large, without great amounts of food, so they must have been feeding at night. Most other students of trout populations have seen, like Jenkins, that the bulk of stream trout are mostly sedentary, smaller fish that stay in one place and let food come to them. There is a smaller population—less than 10 percent—that is mobile and hunts for food, and if it is a brown trout population much of this hunting is done at night.


I’ve seen this firsthand in the little wild trout stream in my backyard. Here, the wild brook, brown, and rainbow trout I catch average about eight inches. The largest trout I have ever caught here is about fourteen inches long. Yet every few years I allow the State of Vermont to do an electroshocking sample of a stretch of the river I own. Without fail, they pull at least two wild brown trout of well over twenty inches and four or five pounds from beneath a tangled logjam right under my living room window. I have never seen these fish rise. I have never even spooked them walking along the bank. I have tried streamers and mice imitations. I have never hooked one of these browns, yet I’m convinced they are always present, leaving their logjam sanctuary in the dead of night once a week to grab a mouse or frog or small trout and then returning to the dark cave of roots under the bank.


I have done a lot of night fishing for trout throughout the country, and by night fishing I don’t mean staying after the hatch for a few minutes and pounding a dry fly into the darkness. During a heavy hatch or spinner fall at dusk I’ve caught rainbows and brook trout under a bright moon, but seldom on a cloudy night or during a new moon. On nights when I didn’t even put on my waders until just before midnight, I have caught many more browns than rainbows. It’s thought that brown trout have a higher concentration of rod cells in the retina, which helps them pick out food in low light. A study of night-feeding habits of brown trout and Apache trout found that Apaches needed bright moonlight to feed after dark, while browns could feed when there was no moon, using the pale light of distant stars.


Our trout has not yet reached that predatory, night-fishing stage, but if he grows larger than fourteen inches he will. For now he will spend the night hugging the bottom, in the semi-alert state that passes for sleep in fish, and he will begin to feed on drifting nymphs again tomorrow morning before it is light enough for us to see him. By now you’re itching to get on the stream and apply your newfound knowledge of trout behavior, but bear with me. Before we start to look at ways of catching trout in between those easy hatch times, we need to explore the environment in which trout live. In the next chapter we’ll learn how to predict where trout will be found, and how to choose a fishing strategy just by looking at the water.
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