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	Chapter 1.




The considerable number of adults of both sexes taken together in Logan Canyon enabled us to learn something of their variability. Some were emerging from their nymphal skins on the leaf drifts at the margins of the stream and were still pale; some were mature and rather well-colored; and a few of the others were old and black. They were found clinging low in the willows, and on the weeds at waterside, and, being relatively indisposed toward flight by day could be picked like berries with our fingers.

—James Needham and P. W. Claassen,
A Monograph of the Plecoptera or Stoneflies of America North of Mexico (1925)

[image: ]

THE RIVER’S CURRENTS ARE SMOOTH AND strong.

Big talus slides reach down from broken cornices north of the river, through stands of old lodgepoles and ponderosa and spruce, where the current drops swiftly through meadows of sedge, hawksbill, and brome. There are wildflowers in these alpine bottoms, with dark conifers on the lower slopes of the escarpment, and there are fresh earthquake scars under its crenellations. Blue lupine thrives in these bottoms, with a bright palette of shooting star, cranes’s bill, larkspur, mules ears, mari-posa lilies, and Indian paintbrush. The currents pull heavily at the legs of a city fisherman whose muscles are slack and soft, but its dark whispers are seductive.

Rough-housing otters are quite common. Moose root and forage in beds of aquatic weed, their antlers still in tattered velvet, and water spills from their nostrils when they raise their big heads in surprise. Fat marmots scuttle among the rock slides, and fat-cheeked pikas scold. Herons and ospreys are common. Sometimes there are trumpeter swans, in places like Grasshopper Bend and in the strange earthquake marshes below the storied Nine Mile Hole. The silence is often broken by the shrill scream of an eagle.

I shield my eyes from the intensity of the morning light to look up and find the bird. It screams again, and I finally see it, tracing and retracing its circular geometries in the sky.

The quiet river is rich with fish and fly life. Although it seldom produces heavy fly hatches, except for its prolific Baetis populations1 and its early summer hatches of pale morning duns and pale morning olives, it is still a great fly-fishing stream. The early summer populations of the brown drake and the great leadwing olive, which I had often witnessed in boyhood, had been decimated during the hydrothermal discharges of sulphurous mud from the geyser basins on the Firehole and upper Gibbon during the deadly earthquake of 1959.

Both hatches were not observed again for more than twenty-odd years, but they have recovered in recent summers, until there are now modest emergences of both species. There are fishable populations of large Pteronarcys and Hesperoperla stoneflies in the broken reaches between its great weedy flats, in the water between Grasshopper Bend and the elk meadows where the Firehole and Gibbon combine to form the river. There are better populations of these big nymphs in the broken water between the Grasshopper and the meadow water near the campground at Baker’s Hole, where the river slides quietly into Hebgen Reservoir. Both Plecoptera species prefer tumbling currents over its volcanic ledge rock and cobble, although a few subsist in quiet water and sodden layers of drowned leaves from the gnarled cottonwoods that line the lower river below Quake Lake.

But I have never witnessed a dry-fly hatch of these big stoneflies in its headwaters inside Yellowstone Park. The countless thermal springs and big geysers in its headwaters have spelled death for both fish and fly life during substantive incidents of seismic activity, but such discharges are also the source of its fertility, along with the rich volcanic soils derived from eruptions of the drowned caldera that now contains Yellowstone Lake. The thriving colonies of aquatic macrophytes in the river are also sustained by the alkalinity born in its geothermal headwaters, and such weeds teem with fly life and tiny crustaceans. But there are fishable populations of big Pteronarcys nymphs in its broken reaches below Grasshopper, and the fly fisher who can brave its deceptive currents, and cover pocket water with long casts and mends, will catch its big fish.

Those who know the river have already recognized it from these scattered clues. It is the storied Madison, which rises in the Yellowstone and finally sweeps north under the Sphinx Mountain to join the Gallatin and Jefferson at Three Forks.

The most explosive fishing of the year involves the hatching activity of large western stoneflies that make up the salmon-fly hatch. Both Pteronarcys Californica and Hesperoperla pacifica are involved in these six bacchanalian weeks. An expedition to exploit the salmon-fly hatch would begin in late May, in the Box Canyon of the Henry’s Fork of the Snake. Salmon flies are beginning to hatch on the Big Hole, through its lower reaches into Maidenrock Canyon, as their frenetic mating and egg-laying finally ebbs on the Henry’s Fork. The bountiful hatches begin on the Madison before the end of June, and at the peak of their egg-laying there are traffic jams in the bridge parking areas at McAtee and Varney as flotillas of drift boats are launched. Salmon flies are hatching from the Yellowstone too, but their greatest numbers are probably found below Gardiner, in the swift reaches near the Devil’s Slide in Yankee Jim Canyon. One can follow these hatches steadily upstream from Livingston, Emigrant, and Corwin Springs, until the big mating swarms are found in the steep defiles between Gardiner and Hellroaring Creek, well inside Yellowstone Park. The venture requires trekking on steep trails to fish such broken reaches of the river, an effort undertaken best before an angler reaches forty, but salmon flies are still found in great numbers under the great cataract that spills into the Grand Canyon of the Yellowstone.

The large stoneflies of Pteronarcys Californica are important throughout the fishing year because its nymphs spend three years in the river before finally hatching in early summer, and some colonies seem to have a four-year life cycle. Fully grown nymphs measuring as much as 50 millimeters in length are found in the shallows before their annual emergences of late spring and early summer. Emergence times depend on latitude, river temperatures, microclimate, and altitude, but two other broods remain hidden in the bottom cobble once hatching and mating are finished. Nymphs scheduled to emerge the following year are already as much as 32 millimeters in length, and nymphs of the third brood will average about 18 millimeters. Such plenty makes it possible to limit one’s fly selection to the popular Black Montana Nymph—originated by Don Martinez of West Yellowstone, in three hook sizes—and catch fish throughout the year.

A moderate run of fat rainbows ascends the river into Yellowstone Park each spring from the depths of the big reservoir outside its boundaries at West Yellowstone, and anglers willing to endure the raw weather of its alpine spring can find good sport with a large Montana Nymph. Few spates become unfish-able with snowmelt in these headwaters because the Yellowstone plateau has never suffered the unhappy blight of axes, too many sheep or cattle, and the scarification of tillage. But the great fires that ravaged the plateau in recent years have left plenty of raw earth exposed, on steep profiles of unstable volcanic ash and clay, and both erosion and flooding are more trouble now than they were when I first explored the region nearly sixty seasons ago.

Large brown trout ascend the Madison in the fall, and the big rainbows in the reservoir sometimes follow them, sensing the caviar in the butter-yellow bellies of the ripening henfish. These autumn fish also forage on the big Pteronarcys nymphs, although the largest specimens now average about 40 millimeters in length, and will hatch the following summer, when the females mature at about 50 millimeters. But the fly-fishing throngs of salmon-fly season are gone, and the first snowfall usually arrives in early September, breaking the heat of the summer. Children are back in school, and the Yellowstone country seems almost empty, although an angler traveling inside the park must still endure an occasional traffic jam as city visitors discover elk and buffalo along the roads. Grizzlies and black bears are common, but few are encountered since sanitary landfills inside the park were closed. There are fewer coyotes since wolves were successfully introduced in the northeastern watersheds of the Slough and Lamar, although people seldom encounter coyotes and wolves unless they want to be seen. Coyotes yelping at twilight have been part of the Yellowstone for me since my boyhood, but now one can hear wolves howl after a century of silence.

There is a measure of solitude in October.

The first hard-frost nights have come the month before, and their chill has transformed the aspen groves to orange and molten gold near the timberline, although the air still feels like summer at midday. Sheepherders in the high country may find a dust of snow on their bedrolls at breakfast. Such early snow will be gone before noon, but this is the time to think about moving their woolly flocks back down for the winter. The big cottonwoods along the lower river change later, but their trembling leaves will become bright gold too, against an autumn sky of deep Copenhagen blue.

Serious fly fishers seem to prefer autumn in the Yellowstone, with its crisp nights and hot shirtsleeve afternoons, and the bright palette of the big cottonwoods along the river. There is a measure of solitude once the summer folk have returned home, and solitude is essential to steeping the senses in its beauty. The carnival spirit that attends the famous fly hatches of early summer is forgotten, although fish are foraging boldly, storing fat to survive the lean months of the mountain winter, and there are plenty of calories in the maturing nymphs of Pteronarcys californica. The only thing wrong with October is its miserly length of four weeks, although there are noontime breaks with an indigo sky in the north, and the veteran angler knows snow will be falling before midnight.

Gene Anderegg and I once shared the Firehole and Madison in late September, and found big migratory brown trout in the Madison below its Nine Mile Hole. The fishing soon picked up, with the cold nights and warm days, as these new fish steadily ascended the river. We had breakfast in Huck’s Diner at West Yellowstone, and walked across the street to visit Bud Lilly.

“Try those deep runs under the Talus Slide,” Lilly said. “About ten miles from town, and try the Nine Mile too—should be traveling fish all through there by now.”

“Big nymphs?” I asked.

“Big nymphs or big streamers like the Spruce Fly,” he nodded. “Big browns aren’t looking for hors d’oeuvres in September, particularly the lake fish from Hebgen. Forget about dry flies, unless you find a really good fish working on top.”

“Good advice,” I said.

The morning was still cloudless and cold. There was frost on the cordgrass and sage as we entered the park, and I was surprised to find steam rising in many places along the water. One is seldom aware of such minor hot springs in summer. Several cow elk and yearlings crossed the road and plunged into the river in single file. I looked back along their route of march, and caught a glimpse of an old bull with a rocking-chair rack waiting in a copse of lodgepoles until his harem passed without trouble. There were geese resting on a still reach above the Grasshopper, and their summer brood was finally fledged and preparing to migrate south. The swans were already gone.

We parked our station wagon above the stretch that Lilly had recommended, and rigged our tackle where a jackstraw tangle of deadfalls lay throbbing in the emerald currents. It was the reach veteran Yellowstone anglers called the Talus Slide.

The air was much too cold to expect fly hatches, although there are fine emergences of handsome slate-winged olives and great red quills in September, along with late-season midday swarms of Tricory-thodes, as well as autumn Baetis flies and big twilight mating swarms of minute green-bodied Pseudocloeon spinners. We both intended to fish big nymphs on slow sinking lines. Anderegg put up a nine-foot Winston tournament rod, and I strung the forest green line through the guides of the Young Parabolic 17.

“Big water,” I said. “Big flies.”

We walked across the road and studied the water downstream. The current bulged against the deadfalls, creating a broken seam that reached more than thirty yards. It was a bit warmer, and sunlight danced on the currents that riffled from the sweepers. There were great beds of fountain moss on the bottom, trailing from the big shards of rhyolite that were calved from broken cornices high above the Talus Slide.

These medium slate-winged olives are usually Ephemerella (Drunella) coloradensis, while the large rusty-bodied hatches are Ephemerella (Drunella) doddsi. The midday spinner falls are usually Tricory-thodes minutus, while the autumn Baetis species can include the minute Baetis propinquus with its striking tangerine eyes, the more familiar Baetis parvus, and the large Baetis tricaudatus. Late afternoon and evening spinner falls are typically the tiny Pseudo-cloeon edmundsi.

“I like the look of the water downstream,” Anderegg pointed. “Want to try that run along the deadfalls?”

I nodded. “It’s all pretty good water,” I said.

Anderegg walked down the highway and stopped. “Yell if you hook something good,” he said. “I want to get some pictures in this October light.”

“I’ll let you know,” I called back.

I picked my way down through the fractured stones of the Talus Slide, and worked carefully out into the strong currents. A modified steeple cast kept the big nymph high above the stones, with a sharp left-hand pull to load the rod, but the parabolic handled it well and dropped my Pteronarcys imitation three feet above the tangle of logs. It fell with a satisfying plop, and I watched it quickly settle in the current. There was a strong swirl as a heavy fish turned from behind the sheltering logs to seize it.

“Big fish!” I shouted.

Anderegg was still walking on the highway, screened behind a stand of big conifers, but I heard dull clatter of soft wading caulks on the asphalt as he dogtrotted back upstream. The fish spent itself quickly in the strong current, except for one strong run of about thirty yards, and I patiently coaxed it into the shallows and the waiting net. It thrashed angrily in the meshes, a thick, pumpkin-bellied cockfish of about five pounds.

“Good fish,” Anderegg gasped after the dogtrot-ting and his climb down the rocks. I heard the motor drive of his camera humming as he snapped photos.

Anderegg was the North American sales manager for Ernst Leitz of Wetzlar, and was always weighted down with several Leica cameras. His duties with Leitz took him to every major city in Canada and the United States. He was a former tournament caster with numerous tournament-casting colleagues, and because of those connections Lee Wulff, Arnold Gingrich, and Ed Zern, who had conceived the Federation of Flyfish-ers, implored Anderegg to become its principal Johnny Appleseed. He later became its founding president. We were both carrying Leicas that morning on the Madison, although mine was much older, and had been shooting photos of each other all week.

Anderegg grunted and started back up through the talus, and I was casting again before he reached the road. The river seemed to shimmer with life, and points of light danced on the run below the deadfalls. I started again just below the undulating logs, in what seemed another promising lie. The current bulged almost crystalline and emerald green, where the fountain moss swayed in a backwater. Two quick mends extended the enticing drift, and I began to tease the fly as it bellied and tightened into the swing. There was a strong pull, and another fish was hooked.

“Fish on!” I shouted. “Fish on!”

I heard a spate of expletives as Anderegg began to dogtrot back along the highway, and there was more heartfelt profanity as he clambered down through to Talus Slide. I had a smaller fish of perhaps three pounds, but its strong cartwheeling fight spelled rainbow, and I heard the shrill hum of An-deregg’s motor drive. We released the fish, and he was changing film as I waded back to fish the deep run across the stream; it still looked promising ten feet below the dark pocket that had held the acrobatic rainbow. The first cast worked through the run, and the big nymph probed deep between the weeds. Nothing happened and I repeated the cast.

I backtracked a few feet and dropped the nymph tight against the trailing logs, mended twice into a settling swing, and shook a bit of slack through the guides to extend its drift. There was no telltale swirl or momentary flash of color, or the glimpse of a fish as it turned on the fly—the drift had merely stopped with a heavy weight, and Anderegg groaned in mock dismay.

“They’re in the mood,” I said. “Good fish.”

“Terrific,” he said grumpily. “I don’t mind playing photographer when we’re catching such big trout, but I’d like to get in a cast or two before your next fish.”

“Sorry about that.”

Giant nymphs of the Pteronarcys stoneflies are tempting morsels for even the largest trout. The sepulchral species is unique to American and Canadian waters, and its multi-year life span and size make it an important staple of the trout’s diet throughout our western mountains. I have since enjoyed salmon flies on the Deschutes, on the Warm Springs Reservation in northern Oregon, the Beaverhead and Big Hole in western Montana, the Henry’s Fork of the Snake in eastern Idaho, the lower Madison at McAtee and Varney, and on the Yellowstone in Yankee Jim Canyon. The season of salmon flies is exciting, as I have caught some impressive dry-fly trout with floating imitations, but I have more consistently taken such big fish on Pteronarcys nymphs.

Although there are scattered populations of stone-flies at the inlets of lakes and reservoirs, and in the gathering currents at their outlets and spillways, as well as lacustrine shallows that consistently receive the oxygenated wash of strong prevailing winds, most stoneflies are found in the currents of lotic riverine habitat. Some are species adapted to swift currents, and others thrive best in quieter flowages, but most Plecoptera hatch from current-loving nymphs. The bottom stones and cobble of most well-aerated streams are optimal stonefly habitat, and their presence in significant numbers is usually a healthy sign of excellent water quality. Stoneflies play a major role on watersheds with a steep profile and pocket water, with large concentrations of dissolved oxygen and the alkalinity typical of foothill streams like the Gunnison and Roaring Fork in western Colorado, the Beaverhead, Big Hole, and Madison in western Montana, the Henry’s Fork of the Snake in its fertile Box Canyon, and in the big desert canyons of the Deschutes in northern Oregon. Such rivers are famous for prolific stonefly hatches.

Big stoneflies are less important to the trout’s diet in our limestone streams and spring creeks, from the Little Lehigh in eastern Pennsylvania to the weedy flowages of Fall River in northern California, but there are substantive stonefly populations in even the minor reaches of those fisheries that spill over ledge rock and cobble. Large stoneflies are plentiful in the riffling shallows and runs of Spruce Creek, the famous limestone spring creek in western Pennsylvania. But on the swift-flowing rivers of our western mountains, the large Plecoptera are a primary component of the trout’s diet, and each nymph captured is a mouthful.

Fishable flights of big stoneflies are rare on eastern waters, although the winged adults of such smaller genera as Allocapnia, Taeniopteryx, Brachyptera, Strophopteryx, Alloperla, and Isoperla are sometimes plentiful enough to trigger a selective rise of fish. The larger eastern stoneflies are seldom found in large numbers, like their impressive western relatives, and most entomologists believe their principal hatching and egg-laying activities are nocturnal. But I have found sufficient numbers of their nymphs in the shallows at first light, during their seasonal apogees of activity, to trigger fast sport with nymphs dressed on light wire hooks to keep them from hanging up on the bottom. There seems to be a good trout behind almost every stone and in every pocket the size of a washbasin at such times, waiting to intercept these nymphs as they explore the cobblestone shallows in search of optimal hatching sites. Perceptive anglers often encounter as many as a dozen nymphal shucks, abandoned at the Plimsoll line of a single flat stone in the shallows, while other seemingly identical cobbles have simply not been chosen. More freshly emptied exoskeletons are visible each morning, clustered together on the hatching stones, although few of their adults are observed in daylight, and their imitations are fished upstream in the riparian shallows.

Such fishing can prove fast and furious at first light, although it seems to taper off quickly when the streambed is bathed in a hot breakfast sun. Perhaps there are fewer nymphs migrating into these shallows once the sun is fully up, and perhaps the increasing light makes the trout skittish until they abandon the thin water for the security of more sheltering places.

Both factors may play a substantive role in such sport, which occurs in late May and June, but the riddle surrounding the nymphs themselves, and their unmistakable preference for one hatching site over another, seems to defy both common sense and science. Such activity rarely produces a substantive dry-fly hatch in my experience, although some night fishermen are convinced that big dry-fly imitations are quite effective on the first hot nights of early summer. But the relative absence of dry-fly opportunities on eastern streams is mitigated by the happy fact that the largest stonefly genera have life cycles lasting between two and three years, which means that such nymphs are available all year, in two- to three-year classes of development. Imitations should be dressed in hook sizes designed to take advantage of such stages of growth, although the angler must remember that the largest specimens are no longer available once each summer’s brood has been hatched.

Stoneflies differ from mayflies and sedges in a number of significant benchmarks. Their wings are shiny and brittle, and their resemblance to the common cockroach is more than superficial, because they are much cleaner but distantly related. Their popular name is derived from their habit of hiding among riparian boulders and rubble, and many species cling to streamside stones as they split their thoracic carapaces to emerge as winged flies. Almost five hundred discrete species are presently recognized in waters north of Mexico, but not all are important to anglers.

The immature stoneflies are nymphs rather than larvae, and their metamorphosis is incomplete, lacking a pupal stage. Maturation usually requires three to twelve months, depending on the species, although larger species such as Pteronarcys californica and Pteronarcys dorsata require thirty-six months to reach eclosion, and there is anecdotal evidence of longer periods. Smaller stoneflies may pass through twelve to twenty-two nymphal instars of growth, in which their earlier pellicles are entirely shed, and there is evidence that large Pteronarcys specimens may evolve through as many as thirty discrete moltings. There are some species of stoneflies emerging at all seasons of the year, with tiny specimens of winter stoneflies like Al-locapnia pygmaea and Allocapnia maria, which measure less than 5 millimeters in length, emerging from runnels in the ice in the wintry depths of February and March.

Such emergence times vary with species, which hatch at their appointed times, with minor variations stemming from the vagaries of weather, altitude, and the anomalies of a particular year. The nymphs are separated into two primary groups, according to the morphology of their mouthparts. The larger group is composed of eutholognathic stoneflies, a complicated Latin term describing conventional displacement of their glossal and paraglossal jaws. Remaining species are described as systellognathic because their glossae are retracted, and not aligned with the tips of the paraglossae. These paraglossae are like the claspers of a male mayfly, and extend beyond the lateral margins of the glossae. Four families of stoneflies are classified among the eutholognathic group or Fili-palpa, while five families are found in the systellognathic clan or Setipalpa, which includes more genera but fewer species.

The mature nymphs are often carnivores, although many of their smaller relatives feed on algal scrapings and detritus throughout their entire juvenile growth. Metabolic processes are sustained with oxygen obtained through their gills typically located at their leg roots and on the first body segments, although some species also retain vestigial caudal gills at their tail roots. But some smaller species lack visible gill structures, which suggests that respiration is effected through their nymphal pellicles or interstitial tissues lying between their body segments.

Cellular chloride ion channels are employed in the cutaneous transfer of dissolved oxygen between the water and the vascular systems of the nymphs. Similar cells are found in the skins of some species, and the resilience of individual stoneflies is astonishing. Studies of nymphs in riverine confinement, and in well-designed fluvariums, tell us that Plecoptera nymphs can supplement their ability to entrain dissolved oxygen through curious pumping movements of their legs and thoracic parts. Such calisthenics are a stratagem designed to increase the flow of oxygenated water across their tracheal tissues when they are confronted with reduced concentrations of oxygen and rates of discharge.

Pteronarcys nymphs are easily identified through the morphology of their gills. Such tracheal tissues are heavily branched and quite lichenous, form a V-shaped cluster at the posterior margins of the metanotum, and are found at the lateral margins of the first two body segments as well. Other gills are found on the sternum and at the its leg roots. The anterior comers of all three thoracic shields have exaggerated spinules. The remarkable hardiness of these Plecoptera is nothing short of miraculous at times because the larger stoneflies are typically described as species that require tumbling currents and clean bottom cobble, and demand high concentrations of oxygen.

When my longtime friend, the late Philip North Wright, still operated The Compleat Flyfisher on the upper Big Hole near Wise River, I became curious about the state of an aquarium that had been shut down. No water was visible in its transparent prison. The bottom was layered with dried cottonwood leaves.

“What did you keep in here?” I asked.

“Mostly nymphs and small fish,” Wright replied. “Had some sculpins once, but they tried to eat everything, just like the dragonfly nymphs we had to throw out.”

“The dragonflies ate the fish too?”

“Big time,” Wright said.

“What’s still in there?” I said, stooping low to peer at the decaying leaves.

“Guess we had about a dozen Pteronarcys nymphs,” he said. “Don’t know what happened to them.”

“Maybe they’re not dead.”

We opened the empty aquarium, and began to strip away the dead leaves, one by one. There was more moisture than I thought, and as we finally approached the bottom of the case, we found all twelve Pteronarcys nymphs still alive, though they weren’t moving much.

“But they’re aquatic insects,” I said, astonished.

“Guess they didn’t read the books that said they needed water,” Wright said.

Considerable revisionism has been proposed in the taxonomic classification of stoneflies in recent years, and such proposals have virtually jettisoned the simple system of classification proposed by the patriarchs of American entomology, James Needham and P. W. Claassen. Their groundbreaking book was titled A Monograph of the Plecoptera or Stoneflies of America North of Mexico, published in 1925. Theodore Frison supplied important supplemental material with his book, The Stoneflies or Plecoptera of Illinois, published in 1935 as a companion piece to the work of Barnard Burks on the mayflies of Illinois and Herbert Ross’s biology of its sedges. Frison added Studies of North American Plecoptera in 1943. The remarkable Canadian expert on the biology of stoneflies, William Ricker, published Stoneflies of Southwestern British Columbia that same year. His more comprehensive work was called Systematic Studies in the Plecoptera, which the University of Indiana published in 1952.

Philip Harden and Clarence Mickel supplied important regional footnotes to the work of Frison in Illinois, with their Stoneflies of Minnesota, at the University of Minnesota that same year. Stanley Jewett published his important book, The Stoneflies of the Pacific Northwest, at Oregon State University in 1959. Jewett also completed an important paper titled “The Stoneflies (Plecoptera) of California” for The Bulletin of the California Insect Survey in 1960. His monographs were included in McClane’s Standard Fishing Encyclopedia when that large volume first appeared in 1965. (I was among the guests at the small publisher’s party that launched McClane’s fishing encyclopedia in 1965, which was held on the eighth floor of Abercrombie & Fitch in Manhattan. The encyclopedia was assembled from the efforts of an impressive list of contributors, with color illustrations supplied by Richard Younger.)

Arden Gaufin, Alan Niebecker, and Joanne Sessions collaborated on The Stoneflies (Plecoptera) of Utah, published at the University of Utah in 1966. Peter Harper and Etienne Magnin provided our first comprehensive look at the stoneflies of eastern Canada in their “Cycles vitaux de quelques Plecopteres des Lau-rentides,” which appeared in The Canadian Journal of Zoology in 1969. It explored the biology and zoogeography of stoneflies in the Laurentian Mountains north of Quebec.

But the pioneering work of Needham and Claassen remained taxonomically sound, and its yardsticks for speciation had remained almost entirely in place after thirty-five years, when A Monograph of the Plecoptera or Stoneflies of America North of Mexico was republished, without substantive taxonomic revisions or changes, by the Entomological Society of America in 1970. It is the foundation of our later studies.

But the monograph from Needham and Claassen had a good number of unresolved questions, and a circle of later experts in the Plecoptera began to suggest revisions in the decade that followed. Such proposals were found in both entomological journals and full-blown books.

Arden Gaufin, William Ricker, Michael Miner, Paul Milam, and Richard Hayes pooled their collective knowledge of the northern Rocky Mountains in “The Stoneflies (Plecoptera) of Montana,” which appeared in the Transactions of the American Entomological Society in 1972. Stephen Hitchcock published an important prefatory chapter in The Plecoptera or Stoneflies of Connecticut for the State Geological and Natural History Survey of Connecticut, which appeared two years later at Hartford. His taxonomic keys described the stoneflies of New England, as well as adjacent states north of Washington, and took them to the species level. Richard Narf and William Hilsenhoff provided additional science on the zoogeography of stoneflies in the Great Lakes watersheds with “Emergence Patterns of Stoneflies (Plecoptera) in Otter Creek, Wisconsin,” which appeared in The Great Lakes Entomologist in 1974. Hilsenhoff published his Aquatic Insects of Wisconsin a few months later, with the Department of Natural Resources at Madison. Rebecca Surdick and Ke Chung Kim published Stoneflies (Plecoptera) of Pennsylvania at the Pennsylvania State University in 1976, and it supplied fresh information that supplemented the earlier field studies of Hitchcock in southern New England. B. N. Hynes also provided a contemporary perspective of stoneflies, and their zoogeography throughout the world, in The Annual Review of Entomology in 1976.

Adult stoneflies have four wings, with glossy forewings that are darker and more boldly veined, while their rear wings are usually less darkly hued, smaller, and more ovoid in shape, or gracefully indented on their posterior margins. There are two antennae, which are often a bit longer than the caudal setae. The body consists of head, and the thoracic segments of the pronotum, mesonotum, and metanotum. The wing musculature is rooted in these latter thoracic parts. There are ten body segments, although only nine are readily discernible. The caudal setae, or tails, are rooted in the posterior laterals of the last abdominal segment, trail toward the rear, and are short in the larger species.

Large stoneflies fold their four wings so deftly that they appear to have only two wings lying flat over their abdomens, although some of the smaller genera appear almost to furl their wings against their bodies, and the Leuctra genus rolls its slender wings so tightly that they have been called needleflies since James Chetham described them late in the seventeenth century.

Although they appear composed and inactive at rest, stoneflies can scuttle off with surprising agility to avoid capture. The same insects may appear deceptively large in flight, with all four wings fully spread, and most can look deceptively pale with bright sunlight behind them. Their bodies are clumsily deployed in flight, hung almost vertically in many instances, under the dramatic fluttering of their wings. Flight is ungraceful, and larger species like Pteronarcys, Ca-lineuria, and Claassenia seem to struggle like an aircraft at the threshold of its stalling speed.

Mating takes place ashore, sometimes in the alders and willows along the stream, and sometimes in the grasses of riparian meadows. But when there is little ground cover and a river flows pinioned between shelving banks of stone, mating will occur in the shadowy crevices among the rocks. The riparian willows along the Gunnison of my boyhood trips to fish the river on the old Cooper Ranch sometimes sheltered so many mating Pteronarcys and Hesperoperla flies that they looked like orchards laden with ripening fruit.

I have witnessed the same thing along the Madison, in the braided channels below its Varney Bridge; the big Pteronarcys and Hesperoperla flies were so plentiful and completely preoccupied with their copulation that an angler could have filled large berry pails rather than collecting bottles.

Several methods of oviposition are known. Some species dip their eggs into the water while in flight. Others distribute ova while scuttling erratically across the surface of the water, and these species can trigger slashing rises, even when the egg-laying insects are small species. But the big Pteronarcys females lumber out over the river on the warm afternoons of late spring and early summer, their dark eggs in spherical green masses the size of a pea. They drop these egg sacs well above the water.

Once the weight of the ova has been jettisoned, the big females rise dramatically in the still air and attempt to return to the streamside willows. Some fail to arrive there safely, and soon disappear in swirls and explosive splashes. But the best days are warm and a bit windy, with intermittent stirrings that scatter the egg-laying swarms and tumble flies into the river.

The most rapid incubation apparently occurs in stoneflies of the Allocapnia genus, which emerge in late winter, although most stoneflies take between several days and as much as four months to incubate successfully and eclode. The time required for incubation varies with altitude, water temperature, and latitude. Eggs of most species seem to eclode in three to five weeks, with larger stoneflies taking longer to emerge from their ova.

Freshly hatched nymphs are small and clumsy, and are reduced to tentative clambering and crawling at first. Soon they are capable of rudimentary swimming, although such locomotion consists of abdominal and thoracic undulations, rather than the agility of small mayflies like Baetis and Paraleptophlebia. Fishing imitations should mix upstream dead-drift presentations, with down-and-across presentations, with several line mends to mute fly swing, and a subtle teasing of the rod. But in the bottom cobble, rather than adrift at the mercy of the current, the nymphs can prove surprisingly active.

Bait fishermen are quite familiar with large stonefly nymphs because they are often sold in fishing shops. Western fishermen called them hellgram-mites during my boyhood summers in Colorado, and many still do, although that common popular name is incorrect. True hellgrammites are the nymphs of the genus Corydalus, which hatch into the bat-sized dob-sonflies of early summer. Capturing these big stonefly nymphs in seines for later sale in western bait shops has been a common practice for many years.

But that practice should be illegal, as it subjects our shrinking Pteronarcys and Pteronarcella populations to unacceptable rates of attrition, and such human interdiction into populations of the principal diet forms in our western rivers is wasteful. Nothing less than the ecosystemic equilibrium of these remarkable fisheries is at stake, and such commercial exploitation must stop. Little in terms of sport would be surrendered, because imitations of Pteronarcys and Pteronarcella nymphs are easily as effective as the nymphs themselves, in skilled hands.

The presence of these big nymphs in some rivers is a mixed blessing, however, despite their obvious importance to the trout, because they are carnivores that forage voraciously on other fly life. Some caddisflies are less vulnerable because their larvae remain protected inside their sheltering cases of sticks, plant materials, and tiny stones. Pupation takes place in both their cases and soft purselike cocoons, depending on species, but there are also caddis species that do not build protective cases. These unique genera include some of the most important insects found in trout habitat. Some forage freely through the bottom cobble, and are therefore quite vulnerable to the predatory nymphs of Pteronarcys, Allonarcys, and Pteronarcella. Others subsist like spiders, in tiny crevices between the substrate stones and rubble, spinning delicate webs that filter nutrients and minuscule organisms from the current while the larvae wait patiently in the watery shadows nearby. These larvae are more vulnerable to large Plecoptera, which forage boldly for their prey, and seem to understand that the larvae of such caddis as Hydropsyche, Cheumatopsyche, and Ceratopsyche are hiding in tiny corrals near their minuscule seines in the bottom cobble.

But many of the crawling and clambering mayfly genera have neither agility nor protective cases to help them survive the predation of these giant stone-fly nymphs, and the sparse mayfly populations on some large western rivers is directly tied to their unusual populations of large Plecoptera.

Although there are many species of large stone-flies indigenous to North American waters, more than fifty years of fishing experience suggests that eleven of these large Plecoptera are generally representative of the most important stonefly hatches. The large western stonefly called Pteronarcys californica is clearly the most famous of our American stonefly hatches. The nymphs of this species are perhaps the most numerous of our large species, in terms of aggregate biomass on most of our western fisheries, from the Chama in New Mexico to the Crowsnest in Alberta.

Because the fully developed nymphs measure as much as 53 millimeters in length, and their life cycle involves three years in the nymphal state, imitations are a staple in the fly boxes of most western fishermen, whether they know about these insects or not. Any nymph that measures 53 millimeters is a mouthful, as it measures slightly more than two inches. And the naturals are available in two smaller sizes, because the nymphs scheduled to emerge the following years are already available to the fish. There are western fishermen who carry little else, fishing the Black Montana Nymph in three hook sizes, and catch their share of fish under most conditions. Pteronarcys californica is reported from some coastal watersheds in southern California in the spring, although hatching occurs somewhat later in the Sierra Nevada.

I have witnessed good emergences on the Deschutes in late May, with plenty of freshly hatched salmonflies in both the willows and the water. Most emerge in late afternoon and evening. There were plenty of rising fish too, although I took a heavy Deschutes red-side of about six pounds on a big Pteronarcys nymph. Its bright carmine stripe was two inches wide, with matching scarlet gill covers. The big trout fought hard but failed to jump. I released the fish quickly, after a protracted struggle that included several long runs that reached mid-river. But I later regretted letting it go without a more careful inspection because it had seemed like a handsome resident fish, although it might have been a well-mended steelhead kelt that had recovered its riverine coloration, and after spawning had begun to wax fat on rich helpings of Pteronarcys nymphs in the riffles of the Deschutes.

Pteronarcys californica seems to prosper best in tumbling, alkaline watersheds at moderate altitudes. The Deschutes is typical, dropping from the pon-derosa forests near Gilchrist into the desert benches that surround Maupin, where tribal petroglyphs are found on its canyon walls. These lower reaches of the river have the heaviest stonefly populations, and the river is crowded in salmon-fly season. The Madison, Big Hole, and Beaverhead lie at moderate cottonwood altitudes too, like the Yellowstone below its national park, and the Colorado at Hot Sulphur Springs. But the big nymphs are also found in surprising numbers in the broken reaches of the Gibbon and Firehole, which lie at altitudes of about 7,000 feet. Such anomalies are perhaps explained by the atypically warm discharges of their hot springs and geysers because similar riches are missing from the tumbling reaches of the Lewis in its beautiful canyon near the south entrance of the Yellowstone.

The Big Hole remains an unusual ecosystem.

There are still fishable hatches on its lower reaches near Twin Bridges and Biltmore Hot Springs, despite many years of mindless water diversion for irrigation, but its serious populations of Pteronarcys nymphs begin farther upstream at Glen. Here Grogan’s saloon is a shrine of sorts, because most drift boats are picked up there after a long day’s float through Maidenrock Canyon. The infamous Quack-Quack cafe at Melrose is another pilgrimage site on the Big Hole. There are phosphate mines in these middle reaches, near Melrose and Divide, and such fertility is obvious in the remarkable densities of fly life found there. More large phosphate deposits lie farther upstream, near the throat of the Big Hole canyon between Dewey and Divide. The Pteronarcys population is less plentiful in this upper canyon, but there are more big stoneflies in its steep defile than on the Big Hole below Glen, where they were still found in astonishing numbers before World War II.

But the river is much colder above its Jerry Creek Bridge, which lies in a basin of about 7,000 feet at Wise River. There are big cottonwoods along the river there, where springheads on the former McGinley Ranch keep the river mostly ice-free in winter, and a small spring creek rises near old Dodson homesteader’s cabin. But its midsummer temperatures are a bit too cold for plentiful Pteronarcys populations at Wise River, and the hatches there are sparse. The river is increasingly lined with big conifers above the Mallon and Stanchfield ranches. Such stonefly hatches are virtually nonexistent beyond Fishtrap Creek, where the river comes circling from the marshy Pleistocene lake bottoms that form the headwaters of the Big Hole at Wisdom. But the ecosystem changes below Dewey.

The phosphate riches of a large spring spill into the river just above its Big Hole Canyon. The colder headwaters lack the broken currents preferred by the Pteronarcys nymphs, and are simply too cold to sustain the big stoneflies. The hay meadows in the basin are famous for their productivity, and on many ranches, such fields still resemble the marshy sedge bogs of frontier times. The great geothermal basin created by the Katmai eruption in Alaska, which buried an entire thirty-mile valley floor under 300 to 1,200 feet of glowing pyroclastic slurry in 1912, is called the Valley of 10,000 Smokes. The hay fields in the headwaters of the Big Hole are so productive that ranchers have wryly christened their sheltered alpine world the Valley of 10,000 Stacks.

The entire basin remained a lacustrine refuge in Pleistocene times, awash in the periglacial shallows of an immense alpine sea. Arctic grayling had been displaced southward, as great lobes of ice advanced across the continental shield, until ancestral populations of grayling were isolated in its tourmaline lagoon of glacial melt and icebergs, while surrounding mountain ranges still lay under carapaces of ice. Grayling remained after the Pleistocene ice withdrew, and evolved into a unique subspecies.

There are still Montana grayling in the headwaters of the Big Hole, although they are not as plentiful as they were forty years ago, when one could catch them on small dry flies near Wisdom from any roadside pool. Our doubtful stewardship threatens its relict populations of Thymallus arcticus montanus. Their delicate kind are almost entirely gone from the Yellowstone, and have been extirpated by the impacts of irrigation, hay cutting, and overgrazing from other watersheds that once sustained them throughout the headwaters of the Missouri. Grayling cannot survive without cold, utterly unpolluted water, and their passing is ominous.

Considerable variation is found in the coloration of our Pteronarcys nymphs, depending on water chemistry and regional adaptations to the bottom aggregates and bedrock color of their local habitat. Mature specimens display a dull orangish-brown cast to their belly and thoracic segments. Dull ochreous orange lies in the interstitial integument between abdominal segments, except those joinings between the head and the thoracic parts, which are often an intense tangerine of surprisingly reddish chroma. The lateral margins, wing pads, head, thoracic shields, and other dorsal surfaces are nominally black on most watersheds, but display a subtle bronze cast on close inspection. Other rivers like the Deschutes and Gunnison, with their bottoms of pale ledge rock and cobble, have large Pteronarcys nymphs of bitter-chocolate brown.

David McNeese, a fly maker of uncommon skill in northern Oregon, dresses his Pteronarcys nymphs with dark brown seal fur, a section of dark, mottled turkey tail feather secured with a ribbing of brown monocord on the dorsal surfaces of the body, and wing pads of dark brown-mottled turkey. These are apparently the principal colors McNeese has identified with Pteronarcys specimens collected on such storied Oregon trout rivers as the Umpqua, McKenzie, Crooked, Deschutes, and John Day.

Craig Matthews, who was still a boyish peace officer in West Yellowstone and tied flies commercially in the long nights of the Montana winter when we first met, is now proprietor of a fly shop in that colorful town. Matthews is quite knowledgeable on the fly hatches of the Yellowstone country, and his perspectives on their color are worth noting. His variation on the big Pteronarcys nymphs includes dark chocolate seal fur ribbed with fine, flat monofilament dyed dark blackish brown. The wing pads are dark brown latex, and include a carapace for the pronotum, a subtle morphological detail neglected by most fly dressers. McNeese employs no legs on his imitations, choosing only to pick out the coarse guard hairs instead, because most nymphs trail their legs along their bodies as they swim or drift freely with the current. Matthews uses dull orange goose pointer-quill biots as tails and antennae, and throat hackles of gray ringneck-pheasant saddle feathers. The Box Canyon Stone is another pattern using this subdued palette of color.

George Grant, the celebrated western fly tier from Butte, was a proponent of stonefly nymphs dressed with bodies of flat monofilament wound over gracefully tapered cores of orange or yellow floss. He argued that soft-bodied nymphs were largely an unchallenged myth, without foundation in fact, and kept alive by anglers who have never collected and handled the nymphs themselves. Live Pteronarcys nymphs are quite muscular, with tough exoskeletons almost as coarse as the carapaces and tail plates of crustaceans, and the soft-nymph theory preaches that a skittish fish will hold an imitation longer if the materials and texture seem soft. The fallacies of such reasoning are obvious: It assumes that all Plecoptera nymphs are soft in texture, when they are actually quite brittle and hard. The reverse argument is closer to the truth. Fish expecting a shell-like organism should be put off when a familiar prey species is discovered to be quite soft, although the rigidity of the hook probably solves that shortcoming. Soft-textured flies are an unwelcome surprise when the species they imitate are not soft. But dubbing is undoubtedly quite effective in visual terms, rather than in terms of its relative texture, entraining a shining hydrofuge of bubbles, as well as becoming translucent and lifelike.

And that is the secret of its obvious success.

Grant favored slightly weighted stonefly nymphs, and did not load their hook shanks with fuse wire, which will usually cause an imitation to drift upside down. His underbodies were more subtly weighted, permitting the hook point to ride underneath like a sailboat keel in the proper drifting attitude of a living specimen. Grant used an ingenious method of weighting and shaping his flat-bodied flies, using dressmaker’s pleating pins of the proper length, and seating them with white working thread at both sides of the hook shank after starting a tapered core of floss.

The heads of these pleating pins were simply left exposed, and later masked with thickly hackled throats of ringneck-pheasant saddle feathers, like the old-time fly dressers masked the details of their mul-tifeathered wing roots with throat hackling, to keep the silk heads of their Victorian feather-wing patterns deceptively small. Some of the Grant imitations employed carefully shaped wing cases, but most merely relied on their lifelike bodies and the mottled impressionism of their pheasant hackles.

The yellow-and-orange floss underbodies are muted within translucent monofilament overbodies, until their chroma is reduced to a subtle effect. Grant blackened his Pteronarcys imitations with indelible felt-tip markers, leaving the dorsal axis a bit lighter, which permitted their orange underbodies to glow underneath. The bellies were not blackened, leaving their tangerine floss completely displayed and visible, but slightly muted under the clear monofilament. His large Hesperoperla pacifica imitations had golden yellow underbodies, which he darkened with a dull gray felt-tip marker, leaving the dorsal median with a faint aura of yellow along their longitudinal axes and the golden yellow bellies completely displayed. I have several of these in my collection, with throat hackles of both ringneck-pheasant saddle and coarse hair, and have always admired their simplicity and elegance. Grant also dressed a handsome imitation of the late-summer Claassenia sabulosa, with the same underbodies of golden yellow floss, and subtle dorsal markings of dark gray edged with medium brown.

Charles Brooks offered another paradigm.

We shared several similarities, including service as former Air Force officers and a profound devotion to the region surrounding Yellowstone Park. We both remembered the days immediately after World War II, when later fishing legends like Pat Barnes and Bud Lilly still worked for Don Martinez and ran their guide trips from a closet-sized shop beside the Eagle General Store. The expatriate British expert, Howard Back, had become a legend in his own time, exploring the trout waters of the Yellowstone with unusual foresight and uncommon skill. Back was among the great fishing pioneers there, and collated his wide experience in a remarkable little book he called Fishing Yellowstone Waters with Rod and Fly. It came off the press in 1938, and remains a useful guide to the wonderful fisheries of the Yellowstone, although it clearly demonstrates the shortcomings of our stewardship.

Brooks added his unique perspectives of the region in Nymph Fishing for Larger Trout, which introduced ingenious interpretations of Pteronarcys and Hesperoperla as rough nymph patterns dressed in-the-round. Their bodies were coarsely dubbed in black or muskrat gray, with plenty of guard hairs in the mix, and a fat thoracic area of dark brown-and-grizzly hen hackles, plus a short roughly dubbed thorax. Sometimes he ribbed his nymphs with heavy yellow thread or gold tinsel, although later versions seemed to omit such niceties, and their only concession to realism was a brace of dark goose biots as tails. His patterns were rough and intentionally imprecise, yet they worked quite well.

Their paradigm echoes rudimentary theories of fly dressing that Brooks could argue persuasively, with conviction and considerable brio. He believed that fish mostly viewed their nymphal prey from underneath, making such niceties as wing pads and dorsal colorings unimportant. Such theories held a measure of truth, and in the broken reaches of the Madison he revered, until health and failing legs made such wading impossible, the mirrored ceiling of the meniscus was shattered by its turbulence and chop. Fish holding in such currents had little time to inspect a drifting nymph; it was a matter of strike fast or go hungry. The quick impression of these simple nymphs became all that was needed, but there were flaws in his hypothesis, and obvious fallacies.

Trout do see the dorsal surfaces of drifting nymphs, including their mottled wing pads and thoracic shields, when such nymphs are drifting in smooth runs and glides. The undersurface of the meniscus film is still a viable mirror in such currents, and the dorsal coloring and morphology remain visible to the fish, reflected in its surface. Such dorsal impressions are largely indistinct, if such nymphs are drifting well below the surface, but become absolutely critical when such prey is traveling just under its reflective meniscus. Proof of such observations lies in the behavior of newly stocked hatchery trout, which usually have little or no experience with the skills to intercept prey in a current. Such gullible fish have little experience with discriminating between their drifting prey, and the reflected images of their prey, in the undulating ceiling of the surface film. I have seen them clumsily miss a natural, and waste themselves in an effort to intercept its reflection. Such examples confirm that dorsal colorings and wing pads become increasingly important for those reaches of water in which the surface mirror is less and less distorted, multiplying the integrity of such reflections on the meniscus ceiling.

The point of describing these disparate styles of imitation is to demonstrate variations possible in suggesting the discrete elements of imitation itself, for a single species of insect. The imprecise paradigm works best in broken pocket water.

Dressing imitations is not a matter of reproducing fly patterns mindlessly by rote. Several variations are possible in terms of materials and configuration and color, and when the basic components of a nymph’s morphology and color are mimicked successfully, the imitation in question will probably work. One must study the insects themselves, or their detailed illustrations in these pages, and note the relative proportions of their anatomy, as well as their coloration and shape. The relative size of their heads and pronotal segments, the configuration of their thoracic structures and wing pads, and the relative length of their abdominal segments and tails are critical in designing an image that will trigger a positive response from a feeding trout.

For these reasons, and the obvious limitations of scope and cost, I have supplied illustrations of the actual nymphs in color where I deemed color important, and in line drawings where it was not critical. But the artificials matching each species are not provided, leaving you to shape your own nymphs. My preferred fly pattern for Pteronarcys californica includes the following colors, proportions, and materials for an imitation derived from the style of Oregon fly dresser David McNeese:



	Giant Western Salmon Fly
	 



	Pteronarcys californica



	
Hook: Sproat 3X long TDE in sizes 2-10, to imitate the three year classes of these nymphs

Nylon: 4/o black

Tails: Two black-dyed goose biots tied short

Ribbing: Tangerine mercerized cotton thread

Body: Spun of black synthetic dubbing material, mixed with a few filaments of bright reddish brown, as a basic abdominal core, with a noodle of black dubbing material, on a matching core of black mercerized cotton, and aligned with the longitudinal axis of the hook shank. Spin two or three thin dubbing noodles of a dark orange synthetic dubbing material, spun on a matching core of dark tangerine. These noodles are seated at the thoracic terminus of the body, and held taut by their thread cores at the tail, as the bright orange ribbing is wound forward and tied off. These noodles may be aligned, and teased into alignment with a dubbing needle or toothpick, before drops of clear lacquer are placed at the crossing points where the tangerine cotton ribbing seats them in proper alignment.

Wing pads: Dark brown-mottled turkey tail-feather sections, tied in before the thorax segments are dubbed, and pulled forward as wing-pad carapaces. Natural-black body feathers reinforced with lacquer and trimmed to shape, and seated with drops of clear lacquer, are a lifelike option, which can suggest more imitative wing pads. They are seated on the adhesive feather surfaces.

Thorax: Bitter-chocolate brown synthetic dubbing, in two sections, suggesting the mesonotum and metcmotum, with a dark turkey wing pad topping each segment

Legs: Dark church-window pheasant saddle feathers or dark brown-mottled ptarmigan barbules

Pronotum: None

Antennae: Two black-dyed goose biots tied long, either extended forward, or trailing back over the wing pads.

Head: Orange






Brooks spent considerable time on the coarse bottom cobble of the Madison in his earlier years, in wet suits and diving gear, studying the habits and feeding patterns of these Pteronarcys nymphs. He reported two discrete periods of foraging in each twenty-four hour cycle. The smallest Pteronarcys nymphs were first to emerge from their hiding places, followed by the partially grown nymphs of their second year class, before fully mature specimens at the threshold of emergence appeared and began to feed.

Between such feeding times, the nymphs seemed to lurk among the crevices in the bottom cobble, with only their antennae protruding into open currents. But they moved with surprising agility when their antennae sensed or encountered food, and they quickly scuttled out to confront and seize it. Brooks later compared his notes and discovered that most feeding seemed to commence as water temperature reached 58 degrees in midsummer. Most of their foraging involved zooplankton and phytoplankton, as well as other minute organisms, and the detritus that coated the benthic cobble and gravel. But stonefly nymphs also preyed on the unwitting nymphs of mayflies preparing to hatch. Feeding seemed to slow and stop altogether as the water temperatures climbed to 62 degrees, but the nymphs resumed their feeding as the river cooled in late afternoon, only to cease as it dropped below 58 degrees. Such observations were not carried out through an entire season, but thermal benchmarks seemed to trigger such Pteronarcys activity at other times of year. Brooks found that a water temperature of 52 degrees would precipitate such activity in late September throughout the Madison from Hebgen Lake to
































	Golden Stone Nymph
	 



	Hesperoperla pacifica



	

















































	Dark Winter Stone
	 



	Brachyptera occidentalis (Doddsia occidentalis)



	



























	Medium Western Willow Fly
	 



	Pteronarcys princeps



	




























































	Western Willow Fly
	 



	Pteronarcella badia



	





















	Great Golden Stone
	 



	Calineuria californica



	



































	Late Summer Golden Stone
	 



	Claassenia sabulosa
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