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Disclaimer


Please note: This book describes the nature of Rocky Mountain rivers, and Part 2 focuses on tips for boating, hiking, and other activities. These sports can be hazardous to one degree or another. River users need to know about their own limitations as well as conditions at the time of their outing. This book assumes that each person is responsible for his or her own safety, and each accepts all risks. The author and publisher assume no responsibility or liability with respect to personal injury, property damage, loss of time or money, or other loss or damage caused directly or indirectly by activities in or near the rivers covered here. With recognition of a wide range of readers and respective abilities, information here cannot be construed to be a recommendation for any particular individual to visit the rivers covered, and this book makes no representations that any activity mentioned here is safe particularly for you or your party. In other words, information here is no substitute for experience, training, skill, prudence, common sense, adequate equipment, safe levels of flow, and competent personal assessment of dangers. See “To the Water” for more on safety. With all that in mind, let’s go out and enjoy all that these waters have to offer!
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PART I
RIVERS OF THE ROCKIES
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Mountains and Rivers


“Rivers of the Rockies” conjures up some of the finest, wildest, and most mythic free-flowing waters in America. Bubbling from our largest mountain range, these streams provide for practical and recreational needs, but more fundamentally they serve an entire web of life in the waters, near them, and even far beyond the shores. In the pages that follow, let me help you to see and experience these extraordinary places.


Traveling on and hiking along these rivers makes it possible—if not irresistible—to learn about and enjoy a remarkable network of watery lifelines and all that they touch. This book is written in the spirit of adventure and discovery so that everyone who is open to the beauty, excitement, and solace of these streams might come to know and appreciate them better for the natural values they offer to all.


My first experience with rivers of the Rockies came as a teenager. From home in Pennsylvania I hitchhiked to the Front Range of Colorado, where I savored a suite of remarkable streams as they rushed from their mountain strongholds with power, mystique, and allure. My hiking path up and over the Continental Divide took me past one captivating waterfall after another. Ill prepared, I awoke with ice on the poncho thrown over my sleeping bag, and I used spare socks for gloves, but the high-country wilds and waters filled me with awe and a fresh view of the world, opening whole volumes of curiosity and desire.


The next summer, 1969, I scored a job as a landscape architect at Sawtooth National Forest in Idaho where, on one of my first weekends, I sought out the source of the Salmon River. Below there I saw, with unrestrained amazement, swarms of chinook salmon that still finned their way 900 miles on spawning journeys from the Pacific. I had no idea that, because of dams recently built downstream, those fish would soon become endangered, or that my life would someday become entangled in their fate and committed to their survival.


With a borrowed raft, I set off in the opposite direction—down the Salmon River—if only for a day, because on Monday I had to return to work, and I needed to return the raft to our backcountry trails foreman. But that day showed me a new universe and opened my eyes to what was possible in the realm of river travel.


The shorelines passed effortlessly by like the wildest fantasy of mountain scenery, the flow of water enchanted me, and the simple idea of living with the river filled an awaiting space in my heart. That night I envisioned rowing a raft the whole way down the Salmon River to the end, wherever that was, far off in the great unknown, and I thought that someday—maybe some lucky day, or week, or month—I could live out that dream.


Soon I took up a passion for canoeing and rafting on every free-flowing waterway I could reach. Over the years I launched illuminating expeditions down all the Rocky Mountains’ great rivers and many of the smaller ones as well. I especially sought out extended trips that take us away for days and weeks into lotic worlds of wonder—voyages of 530 miles on the Yellowstone, 377 on the Green, 109 on the Flathead, and more—and I lived out my dream of rafting all the way down the Salmon River, 420 miles—not once but twice over the years—with plans now to launch that epic trip of my adolescent fantasy one more time.


By these and other channels I became professionally engaged in a lifetime of river conservation in dozens of campaigns nationwide. Stitching much of this experience together, ten years ago I was fortunate to research and write a report for the Western Rivers Conservancy, whose lofty goal is to protect the best natural rivers of the West, and whose need at that time was to determine which rivers those were. Immersing myself on their behalf, I investigated the work of dozens of scientists and managers who have spent decades on the rivers of eleven western states. I read their work described in stacks of reports, interviewed them, and synthesized their findings with descriptions, analyses, narratives, and reflections from my own personal exposure, which was accumulating faster than I could take notes and file my photos.


In this book I’d like to share some of what I learned from all those explorations and sources, and from more that just keep coming, recent months of exciting travels included.


The Rocky Mountain region has some fabulously long reaches of free-flowing water. Hundreds of other streams flow with grace, life, and importance to us all. These might include the creek outside your back door or at the edge of town.


Owing to the Rocky Mountains’ span of 1,000 miles north-to-south and up to 450 miles in width, a number of rare and unique species of fish populate rivers here, their endemism separated by seismic upheavals, isolation of sub-ranges, and variability of climate and gradient. A careful exam shows other biological aspects of the rivers as well: outstanding riparian corridors of cottonwoods, refuges for once phenomenal runs of salmon, and key locations for restoration of healthy waters having importance throughout the region and far downstream—even to the oceans.


If we’re to share the wonders of our rivers with future generations, the Rocky Mountains’ freshwater estate of today must be safeguarded, and the qualities of its past need to be reclaimed where possible. Seeing, knowing, and realizing these values is the first step.


So let’s go explore!




A BOOK OF RIVERS


This field guide provides information, travel tips, and perhaps a bit of inspiration so that we might know our network of rivers better and thereby enrich our lives by experiencing and taking better care of these streams.


Over the years I’ve found other excellent guidebooks specifically aimed at boating, hiking, and fishing, but none offered a fuller view of the rivers, and none featured the streams themselves, with attention to their geography, ecology, fish, and other intrinsic qualities. So I went to work on this book.
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The Rocky Mountains extend from Canada southward nearly to Mexico, and from the Front Range of Colorado or the Rocky Mountain Front of Montana westward to the Great Basin desert, Colorado Plateau, or Columbia Plateau. I’ve organized chapters by four states: Colorado, Idaho, Montana, and Wyoming. I’ve included waters that flow explicitly in the Rocky Mountain domain, and to a lesser degree downstream extensions of those rivers eastward onto the Great Plains and westward into drylands beyond the mountains. While Utah and New Mexico include smaller portions of the Rockies, those states are principally in southwestern geographic regions, best covered in another book.
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In the interest of full disclosure here, let me say that I would like to have included narratives about many more rivers, but the allotted space required me to trim. So, if you feel that not all worthy streams are included between these two covers, I’m with you. The sixty-five rivers highlighted here might best be regarded as a starting point.


The focus here is on nature and tips for paddling, rowing, and hiking along Rocky Mountain streams, large and small. For each river I include notes about fish, which might be of value to anglers, though my attention is more on fish as essential players in these ecosystems than on fishing. This book is principally a guide to nature—not to culture—and so my photos show less-altered riverscapes rather than human-made ones, even though evidence of our presence appears everywhere.


Some people might think that river travel is exclusively the province of skilled whitewater paddlers. Well, it’s not. This four-state region’s collection of waterways offers appeal not just to the seasoned aficionado, but to everybody who paddles through easy or difficult rapids, and to anyone who walks along, wades in, sits beside, or is quietly grateful for water that flows. The paddling information here is meant to help kayakers, canoeists, rafters, and stand-up paddleboarders. Rivers can be a pastime and passion for all of us.


I admit that I’m unabashedly fond of long river journeys. So, you’ll see here rivers that are not only great for day trips, weekend outings, and whitewater workouts, but also for river traveling—launching a raft or canoe and going downstream for a weekend, a week, or a month. Extended trips take us across whole landscapes, watersheds, and states, and in this way we can fully engage in the escape that comes with an intimate connection to the natural world by way of the waters that run through it.
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Along this line, I don’t want to dampen the sense of discovery that each of us can feel when we head out into the unknown and immerse ourselves in the natural world. Adventure is good! But much can be gained by learning about a river, and a little help along the way can save a lot of gasoline and time while avoiding unwelcome danger that might go beyond any reasonable spirit of adventure.
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In short, I’d be honored to help you figure out where to go, yet I make no pretense about running your trip. A river journey should be an exploration. My personal preference is to know enough about the river so that I don’t get in over my head, so to speak, but not so much that I dampen an awaiting sense of discovery. I want to know the class of whitewater I’ll be encountering so that I can safely choose my trips accordingly. But except in a few consequential cases, I don’t want others telling me how to run the rapids or, for that matter, what’s around the next bend of the river or the trail. That’s for each of us to determine and discover. Go find it!
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Just so you know, I’ve paddled my canoe or rowed my raft on virtually all the boatable rivers covered in this book, and on most of the individual outings. For some reaches, however, I rely on other guidebooks prepared by a cadre of esteemed boaters referenced in the sources section at the end of this book. I recommend those sources for paddlers seeking the most difficult whitewater and also for additional streams to see.


Writing a guidebook presents a dilemma: Some favorite places that I’ve had to myself might become more visited. Yet each of us deserves our share of nature, and the old axiom is true: We only protect the places we love, and we only love the places we know. So think of your guardianship as the cost of admittance here, and join in efforts to safeguard these special places that lack voice if we—as boaters, hikers, and anglers—don’t come to know and adopt each river as our own, and to care for each stream with the same type of love and reverence that we have for other places and other lives dear to us.


For each highlighted stream I present a summary of the waterway and its character, with notes about its nature, fish, ongoing threats, and protection efforts. Then—getting to the core of guidebook functions—I point to routes for driving there, to hiking trails along the shores, and to bikeways, and then with more emphasis I detail reaches for canoeing, kayaking, rafting, and even paddleboarding. I flag many potential dangers—especially those that might not be expected—but certainly not all.









RIVER RUNNING IN THE AGE OF THE CLIMATE CRISIS


The day has come for us to consider the climate crisis in everything we do, including river time. Most of us burn fossil fuels when we head out for an expedition or simply a day on or near the water, so it’s difficult to enjoy our rivers without incurring some cost in global warming.


Yet without nourishing our ties to nature, people tend to lack the incentive and the passion to take care of the earth and our waters. Losing that motivation and failing to instill it in the next generation are the worst things that can happen regarding the fate of the earth. I believe that river connections are one of the finest ways to sustain and increase our attachments to nature. Can we benefit from river time yet minimize the costs to global warming? Here’s how I’ve adjusted my own habits and love of rivers.


See, learn about, and experience streams near home, which requires less gas. This may sound insignificant, but think about the opposite: global travel. There’s no need to fly halfway around the globe, or even to Canada or Alaska, to engage in a fabulous river adventure or eye-opening experience. My selection of rivers for this book includes not only classic wild rivers, but also Rocky Mountain streams near cities where the most people live, plus other waters that are easily reached.


Get the most out of your approach to the water. If you’re driving to Idaho, do a long trip instead of a short one. Maximize time on the river, letting the current do the work rather than driving around all the time. Less driving is one reason I love long river trips, and why I often launch above the usual put-in and float beyond the usual takeout. When possible, aim for efficiency by going out for larger blocks of time and linking trips back-to-back.


Biking shuttles can save gas and are feasible for many short trips and for outings alone or with just my wife (and we do a lot of those!). Along this line, professional shuttle services can obviate the need to drive two cars from home, and shuttlers can caravan more than one vehicle at a time to the takeout and efficiently return multiple shuttle drivers together. Similarly, commercial river trips can save highway mileage by serving a whole group at once. By the way, an entirely new market may evolve with outfitters facilitating private boaters who are willing to ride in a van to avoid the usual shuttle requirements. I’ve rowed my own boat on a number of commercial trips where the outfitter was amenable, and I’ve always had a terrific time.


Get a fuel-efficient vehicle the next time you trade up. Drive slower to use less gas. Reuse old equipment instead of consuming more. My boats were born in—well, I’m a bit embarrassed to say how old they are, but they remain great boats. Pool rides and resources with friends.


There are few entirely guilt-free ways to visit, enjoy, and explore rivers, but an uninterrupted week or two on the water is better than a vacation where we drive and drive every day.


The waters await. But first let me offer some background about the natural systems that govern this remarkable suite of Rocky Mountain rivers.




















The Nature of Rocky Mountain Rivers




THE WEST’S NETWORK OF RIVERS AND STREAMS


From the top of the continent, ten arterial rivers and thousands of tributaries flow in a loosely radial pattern outward from the Rocky Mountains to low country beyond.


Starting in the north, the Missouri River begins with its triad of headwater sources—the Jefferson, Madison, and Gallatin Rivers—and drains eastward across the Great Plains. Clockwise from those, the Yellowstone begins in the Teton Wilderness of Wyoming, flows through our first national park and much of Montana’s length, and meets the Missouri just a few miles into North Dakota.


Further clockwise around these heights of the continent, we see the North and South Platte flowing from Wyoming and Colorado before joining in Nebraska and winding onward to the lower Missouri. South of them, the Arkansas River gathers headwaters from peaks in central Colorado and flows south and then east to Kansas and ultimately the lower Mississippi River. The Rio Grande sources in the San Juan Mountains of southern Colorado and exits southward through New Mexico before defining the international border between Texas and Mexico.


West of the Continental Divide, the Colorado River flows from Rocky Mountain National Park and crosses into Utah, Arizona, and California on its way to the Gulf of California and the Pacific. North of it, the Green River forms in the Wind River Range of southern Wyoming and becomes the southbound artery of Utah before joining the
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Colorado. Northward, the Snake River flows from Yellowstone National Park, crosses the Snake River Plain of southern Idaho, then defines the border of Idaho and Oregon as it grows northward to become the second-largest river in the West.


Completing our rotation, the Pend Oreille and Kootenai Rivers of northern Montana and Idaho flow to the Columbia—the largest river of the entire West. Not included here, the Columbia’s upper reach through the Rockies lies entirely in Canada, where it grows to become the United States’ sixth-largest river at the point where it enters the country in Washington (it later grows to become the nation’s fourth-largest river).


A multitude of dams and diversions impound and deplete the Rocky Mountain rivers throughout their canyons and pastured valleys, but this network of streams still claims more undeveloped riverfront than any other region in the United States except Alaska. The Salmon is the longest undammed river in forty-nine states with its 420-mile length. The Yellowstone has six diversion structures but—properly approached—only one requires the portage of a canoe.


The nature of these rivers—the way they look and function—depends on five factors.


First, geologic events created the mountain ranges, topography, and bedrock through which rivers flow—the big backdrop. Second, climate prescribes the amount and timing of the crucial rain and snow. Third, the forces of geology and climate together determine hydrology—characteristics of flow, including rapids, pools, and cycles of flood and drought. Fourth, the combined effects of geology, climate, and hydrology govern what plants live in and along a river. Finally, all these factors influence what fish and other wildlife will thrive, and ultimately how we can use the streams, whether by boating, hiking, or otherwise appreciating their life force. The diversity of Rocky Mountain rivers owes to the ways that these five factors vary across the region.







GEOLOGY


The paths of rivers we know today are determined by seismic activity and volcanism of the earth around them, and also by subsequent geologic forces of erosion—mostly by water but also by glaciers—that sculpt the valleys and canyons.


The entire Rocky Mountain region has long been subject to buckling and folding of geologic strata as the North American plate floats on top of an underlying semi-molten layer of the earth and migrates slowly westward by continental drift. This 200-million-year phenomenon includes what geologists call the Laramide Revolution of seismic uplifts occurring over the past 40 million years, forming the peaks, plateaus, and foothills with intervening valleys of the Rocky Mountain region. The highest summits rise in the south; Colorado has fifty-eight over 14,000 feet. The greatest continuous mass of mountains lies in central and northern Idaho.


The simplest configuration of Rocky Mountain rivers shows streams that take form at high elevations of mountain uplifts where precipitation is greatest, and then flow somewhat directly down the slope to flattening terrain below. Rivers at the east-facing Rocky Mountain Front of Montana are one example of this; the Front Range of Colorado is another with gems such as the Cache la Poudre pounding down from its abrupt fault-block rise with steep rapids.


Other rivers have been deflected by uplifts of sub-ranges, forcing them into routes of greater complexity. The west side of the Colorado Rockies is inclined more gradually than the east side, and so rivers there take longer paths down the Continental Divide’s west slope. Even more geologically elaborate on the west slope, the Salmon River, sourced in the Sawtooth Mountains of Idaho, flows 100 miles toward the Continental Divide and is then deflected away from it by the Bitterroot Range at the Idaho-Montana border. Westbound, the river penetrates one of America’s wildest mountain strongholds before exiting the Rockies in the second-deepest canyon on the continent.




[image: Durable volcanic rock has resisted erosion and created this falls on the Firehole River in Yellowstone National Park, dusted here by an autumn snow shower.]
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Scenery is everything we see from the river, and prominent here are mountains that geologically rise up into views that would otherwise be inconsequentially flat with only the next bend of the river in sight. The Tetons are among our most abrupt mountain masses, veering 7,000 feet above the Snake River while the valley seismically sinks to lower levels, together creating extreme relief that many consider the most captivating scenic backdrop of any river in America.


Geology determines not only the overarching trajectories of our rivers along with the landscapes we see from the water, but also important details including location and steepness of rapids. The largest drops indicate resistance points where the toughest bedrock—often granite but also gneiss, schist, and igneous basalt—is exposed to the water’s flow.


The region’s many waterfalls are the best examples of these bedrock bastions of resistance; see the cataracts at Kootenai Falls in Montana, the Yellowstone’s Lower Falls, and Lower Mesa Falls on the Henry’s Fork of the Snake in Idaho. In Colorado, a “basement complex” of underlying hardrock strata—exposed only after layers of softer overlying sedimentary and volcanic rocks have eroded away—account for the state’s steepest and most intense whitewater gorges: Gore Canyon of the Colorado, Black Canyon of the Gunnison, Royal Gorge of the Arkansas, and the Animas River Canyon.






[image: Layers of sedimentary rock have been metamorphosed into brilliant colors and shaped by the river’s currents into cobbles and gravel in the bed of the South Fork Flathead, seen here through an underwater camera.]
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Rapids are also caused by landslides that terminate in streams and congest the current; for example, the 1925 slide on the Gros Ventre River east of Grand Teton National Park. A 225-foot-high plume of rock and soil debris blocked the river temporarily, then burst with a flooding maelstrom. A still-formidable rapid remains today. On the Yampa River of Colorado, a landslide in 1965 created a turbulent new rapid called Warm Springs—an unfortunate surprise to rafters the next day.


Other rapids are formed when steep tributaries reach their confluences with receiving rivers and enter the larger flow, which slows the incoming water’s speed and allows heavy rocks carried by the steeper side streams to settle in the river’s channel and force the water around them.


Salient features including the colors of riverbeds in the Rockies are tied to geology. The Northern Rockies at the Montana-Canada border are metamorphosed, or altered by pressure and heat, into mineralized cake-layers of maroon, gray, white, and black rock, and as those rocks crumble and wash downstream they become cobbles and gravel of dazzling colors, like mosaics of stained glass paving the bottom of the Flathead and its three forks. The chemistry of the mountains’ rock strata gives these streams the most brilliant riverbeds in America.


At a subtler level, the geologically related chemistry of the rivers governs much about the life that will thrive there. A key component of biological productivity is limestone, formed from compacted layers of shells and organic matter that accumulated in ancient seas. This is especially conducive to invertebrate life needing dissolved elements from the whitish sedimentary rock for construction of shells, carapaces, and body structures. Flowing through limestone, the Blackfoot River of Idaho, for example, is exceptionally productive. Its conductivity, or measure of nutrients, reaches 700 parts per million. The granite-based Salmon River, in comparison, rates 40 to 70. Trout in the Blackfoot grow at twice the rate found in many other good trout streams.


Glaciers have also played a geologic role in the paths of rivers. In a cooler climate than that of today, localized mountain glaciers formed on the north and northeast sides of many peaks and grew to become linked along the Continental Divide and high subranges. The grinding creep of ice transported and pulverized underlying rock to create the boulders, stones, and gravels that constitute the beds of many rivers today—key sources of spawning gravels and rapids-forming boulders spread for many miles in rivers below historic and surviving (but not for long) glaciers.


Plate tectonics, volcanism, and erosion created the landscape across which all rivers flow, but without rain and snow, the rivers would not exist.









CLIMATE


Patterns of precipitation shape rivers from beginning to end, and the temperature of the air affects the water and all its life.


As the prevailing eastbound winds of North America’s mid-latitudes push storms up and over the Rockies, the air cools. Temperatures typically drop 3 degrees for each 1,000-foot rise. Cold air holds less water vapor, so it sheds moisture as it rises, giving higher elevations more precipitation. Because of complex solar and jet-stream effects and low-pressure phenomena that deliver most major storms in winter, Rocky Mountain precipitation comes principally as snow, which piles up and melts slowly relative to rainfall’s rapid runoff. Snowmelt crests at its highest levels in late spring, but continuing melt nourishes waterways well into summer if not autumn.


Once the moisture-laden, prevailing westerly winds top the summits, the air descends the east side, rewarms, and regains capacity to hold water vapor. The clouds have also spent much of their content by dumping snow on their approach from the west, and the combined effect reduces precipitation markedly on the downwind, east-facing slope—a “rain shadow.”
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Also reflecting the interplay between geology and climate, the north sides of mountains and the north-facing slopes of canyons tend to be shaded from sun and therefore cooler, with longer-lasting snowpacks at their sources, and so temperatures in those streams are chilled. High-elevation and north-side streams are vital to coldwater species such as trout, salmon, and whitefish, and will be increasingly important as the climate warms further, causing profound effects on rivers.







HYDROLOGY


Geology and climate together determine characteristics of flow, including volume, direction, and gradient of streams.


Rivers of the Rockies typically run low during winter’s freeze, rise with snowmelt, peak in late May or so, then recede. The floods of snowmelt are essential to everything from cottonwood groves to endangered fish. Responding to climatic imperatives, nine of the region’s ten largest rivers lie in the north.


Largest in volume and length, the Snake River, with its tributary Henry’s Fork, leaves the Rocky Mountains with 8,779 cubic feet per second (cfs) and enters the Snake River Plain, where the main stem later receives more tributaries from the Rockies and grows to 56,900 cfs by the time it joins the Columbia in the Pacific Northwest.
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Second in volume in the Rocky Mountain region of the United States is the Pend Oreille (pond-er-RAY) of Idaho and northern Washington, though dams block its length in the United States. The Clark Fork of Montana is really the same river, being the 20,010-cfs inlet to Pend Oreille Lake but going by a different name.


Third in volume, the Clearwater carries 15,500 cfs to the lower Snake.


The Yellowstone grows to 12,523 cfs above its confluence with the Missouri on the Great Plains—fourth in size among Rocky Mountain rivers in the United States.


The Kootenai of Montana and Idaho carries 11,740 cfs where it leaves the US Rockies and returns to Canada, though it grows significantly to 27,600 cfs north of the border before it joins the Columbia River there. The Flathead of Montana flows with 11,638 cfs as the principal tributary to the Clark Fork and is actually larger at the confluence. The Salmon of Idaho averages 11,420 cfs. The Missouri flows with 11,000 cfs where it meets the shorter but larger Yellowstone in North Dakota.


As the ninth-ranking river flowing within the Rocky Mountain region but the largest in the southern two-thirds of the range, the Colorado carries 6,559 cfs where it enters the Colorado Plateau province of southwestern deserts. The Colorado historically carried 17,850 cfs in the desert farther downstream at Lees Ferry—just above the Grand Canyon—though flows plagued by drought are now diminishing. Ultimately diversions from the Colorado deplete it to nothing at its Gulf of California terminus in Mexico—the most extreme exhaustion of a river on the continent.


With 775 miles, the Green River of Wyoming is longer than the Colorado’s 439 where the two join but carries only 5,302 cfs compared to the Colorado’s 7,600 at the confluence of the two arteries in Utah’s canyonlands of the Colorado Plateau province.


Rivers’ hydrologic phenomena include cycles of high and low runoff. Floods cause losses and suffering where people have built in harm’s way, but periodic high water is essential to the health of streams. Floods scour out pools where fast water picks up silt, gravel, and cobbles and jettisons them downstream. The resulting deep pools keep water cold in summer and provide shelter for fish and other life. Alternately, floods deposit their heaviest and densest cargo—large cobbles—at riffle and rapid sites where the imported rocks further congest runoff, aerate water, and increase its oxygen supply while also providing anchoring structures for invertebrates at the base of the food chain. The pool-and-riffle sequence—maintained by floods—is essential to a healthy river.


Seasonal flow variation is also crucial to shorelines and riparian corridors—the most valuable of all habitats biologically. By centrifugal force, water dislodges silt, sand, and gravel from channels and banks on the outsides of bends, carries that bedload downstream, and deposits it on the insides of bends where the current slows. These hydrologic processes constantly renew the shape and condition of the shores. The biological health of floodplains and riparian forests depends on this periodic flooding and cyclical erosion and deposition—a “disturbance ecosystem.”


Keystone species such as cottonwoods require these disturbances for germination and growth. Fish also benefit from floods. Aside from their dependence on the flood-sculpted pool-and-riffle sequence, many fish need seasonal high water that makes available the rich food sources of river-edge wetlands and floodplains—also important refuges for small fish evading predators, including alien species such as bass, lurking in the main channels.


Floods and other natural processes result in channel complexity—the mix of pools, riffles, scoured depths, gravel bars, riverfront wetlands, flooded forests, and sloughs—all crucial for wildlife.




Where floods have been stopped by dams or where the channels have been homogenized by levees, pools fill in with sediment and riffles subside by erosion—the dual effect serving to even out the gradient and create a constant glide with less biological productivity than in the alternating pool-and-riffle sequence. Heavily dammed and diverted rivers, such as the Gunnison and South Platte, are primed for this problem. The Yampa and Yellowstone, in contrast, retain the dynamics of natural flood-flows, and with them the complexity of back channels, hydrologic features, and a distinct pool-and-riffle sequence.


For another connection between hydrology, plants, and wildlife, consider trees that fall into streams during floods. Driftwood is not just floating debris that clogs the channel and requires boaters to portage; rather, logs in rivers are vital contributors to the ecosystem. Fallen and flood-borne trees become grounded in shallows or on bends and then partially block the flow and redirect the current, creating hydrologic and biological complexity. One stranded log entraps another, making a logjam. These form pools where water backs up, and rapids where water is forced around.


Wood in streams provides anchorage and habitat to invertebrates that fish need for food, and it offers underwater cover from predators. Fish hide from dive-bombing ospreys, for example, under the shelter of logs suspended at the water’s surface. The wood’s rot nourishes microbes, insects, and invertebrates important in rivers, estuaries, and even the sea. In the past, massive logjams in many rivers backed up water enough to spill over the banks, cover low flats alongside, and trigger deposition of suspended gravels needed for fishes’ spawning beds, or “redds.” Birds, mammals, and riparian plants thrive in the resulting forested wetlands, and the log-induced overflows recharge groundwater tables, enabling them to store water and discharge it back into streams as levels wane, to the benefit of many players.




[image: Fallen trees and logjams in the Swan River, Montana, pose challenges for boaters while providing needed habitat for fish and creating healthy complexity in the shape and morphology of the riverbed, enriching to all the life that depends on it.]
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Biologists agree that large woody debris must be reinstated into waterways to restore streams and the life that depends on them. A key difficulty is that most of the old-growth trees—capable of lodging themselves in the streams after they’ve fallen—have been logged and taken away. The benefit of logjams is one among many compelling reasons to protect and reinstate mature riparian forests.


Hydrology and the rhythms of runoff affect everything from rapids to flooding to logjams, and also to riparian plants, which are vital to other life and to recreational use of the rivers.







PLANT LIFE


From the microscopic to some of the largest organisms on earth, plant life determines the character of rivers, their health, and their suitability to all creatures.


At the base of this chain of dependencies, algae appear as small and inconspicuous diatom and desmid species—waterborne or slimy on rocks, slippery to the step but nutrient rich. Other forms of algae grow as filamentous green fibers that cling to the bottom with holdfasts—the waving micro-forests of “seaweed” in quiet warm shallows of rivers. Algae are eaten by larvae of stoneflies, mayflies, caddisflies, and dragonflies, and on up the food chain these insects and other invertebrates become prime food for fish. These primitive plants can grow profusely and benefit the entire ecosystem, but with pollution or siltation algae can multiply to stifling mats that ultimately die and rot, consuming oxygen in the process and further degrading water quality.




[image: As keystone species in the riparian community, cottonwood trees serve many birds, mammals, and fish with food and habitat. These Fremont cottonwoods line the banks of the Colorado River downstream from Grand Junction.]
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Algae are fundamental to the life of rivers, but when most of us think of plant life along waterways, we think of trees. The Rocky Mountains have two timberlines: one low, where aridity prevents tree growth from that elevation down, and one high, where snow, cold, wind, or rock limit growth from there up. While many streams begin with rivulets of snowmelt at high elevations above timberline, most mileage is through the mountains’ mid-levels of spruces and lodgepole pines, followed by ponderosa pines and then junipers.


Below the juniper belt, the low-elevation timberline follows, and it would render deep valleys of the Rockies plus long reaches across the plains and plateaus treeless except for the extraordinary gift of rivers. In these dry areas, water delivered by the streams soaks into the ground near the shores and nourishes riparian or stream-dependent vegetation, including the only trees through much of the arid country that dominates the majority of the West’s acreage. In those drylands as well as many riverfronts in mountain terrain, rich green ribbons of cottonwoods, willows, box elders, and red osier dogwoods are vital to the life around them.


In natural river systems at all elevations, trees and shrubs shade the waters, keep them cool, and protect banks from erosion. Fallen trees provide food, spawning habitat, and protection. Riverfront vegetation delivers essential nutrients to the water as fallen leaves and insects that drop from overhanging branches and thereby feed fish.


The health of riparian plant life is a key indicator of the health of the streams themselves and one of the easiest of those indicators to identify. Owing to the availability of water, the depth of soil delivered as water-transported alluvium, and the moisture-rich deterrence of fire, floodplains along rivers often support the largest trees, healthiest forests, and most important food sources for wildlife. Western redcedars elegantly thrive as arboreal champions of size and age along floodplains, adding beauty and serving life along the Selway, Clearwater, and other rivers of the Northern Rockies.


Black, narrowleaf, and Fremont cottonwoods reign as the Rockies’ largest riparian trees. They cast shade and produce the greatest quantities of nutrient-bearing leaves. Their foliage, twigs, bark, and sprouts are food for beavers, deer, and elk, and their crowns form nesting habitat for songbirds. Dead or broken snags provide nesting platforms for ospreys, eagles, and herons. Cavities become homes for woodpeckers, wood ducks, mergansers, and raccoons. All this describes cottonwoods as keystone species—life forms that many others depend upon.


The river-and-cottonwood relationship works both ways: The health of the rivers needs the trees, but the life of the trees also depends on the rivers. Cottonwoods might be considered the ultimate riparian tree not just because they serve other life so well, but also because they require flooding rivers to reproduce. The trees’ seeds are genetically coded to ripen just after high waters of springtime recede, and those seeds generally need a freshly scoured floodplain or new silt deposit on which to germinate—in other words, a flood. An entire class of young trees will arise in the wake of a specific high-water event. When mature, the trees’ roots grip soil and protect stream banks from excess erosion, and those trees later fall into the water and enrich the entire aquatic ecosystem. Where floods are controlled by dams, cottonwood forests lack the fresh silt or scoured sand, and they eventually die and disappear without replacement.


Some of the country’s longest and nearly continuous cottonwood corridors lie in the Rockies along the Snake River in Wyoming and eastern Idaho, the upper Salmon in Idaho, the Yellowstone in Montana, the Yampa in Colorado, and the North Platte in Wyoming. These and all the plant life in and along rivers make possible the greater community of life in the water.







FISH AND WILDLIFE




Fish


Fish are not as easily seen as trees, but they indicate river health even more explicitly. Their nourishment depends on an elaborate food chain beginning—as we’ve seen—with algae, and their lives depend on all the factors that create essential habitat.


For both food and places to spawn, rear, feed, and hide from predators, fish need varieties of habitats that come with channel complexity. Less-healthy streams have been simplified into a single channel with relatively uniform banks and beds, which sustain fewer and smaller fish. In contrast, healthy streams support a full complement of fish that are native to the Rocky Mountain waters.


Emblematic here, cutthroat trout evolved even as the mountains were formed, and populations diversified into subspecies secluded by geographic barriers. Westslope cutthroat occupy streams on the Pacific side of the Rockies in Montana and Idaho. Yellowstone cutthroat live in the upper Yellowstone basin of Wyoming and Montana.
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Bonneville cutthroat became distinctive in the sprawling meltwater basin of Bonneville Lake during the ice ages when that lake’s aquatic reach effectively linked all the rivers and streams flowing into it from southern Wyoming and Idaho through much of Utah. As the post-ice-age lake receded to become the comparatively miniaturized Great Salt Lake of today, its tributaries became isolated from each other, permanently segregating each stream’s population of cutthroat.


Also west of the Continental Divide but east of the Bonneville cutthroat zone, Colorado River cutthroat make their home in the upper Green and Colorado River basins of Wyoming and Colorado. On the eastern side of the Continental Divide, greenback cutthroat are native to the upper Arkansas and South Platte in Colorado. Separated by high mountains, Rio Grande cutthroat survive in tributaries of the upper Rio Grande in southern Colorado.


All cutthroat species are imperiled or endangered owing to habitat damage and, more universally, to the introduction and domination of nonnative gamefish including brown and rainbow trout.


Bull trout (sometimes called Dolly Varden, which is a separate species) migrate great distances in rivers and require especially cold water. These large fish once thrived throughout much of the northwestern Rocky Mountains, but their numbers have been sharply reduced. Their range today in Idaho and western Montana is an indicator of quality waters and can be regarded as a proxy for the best natural streams remaining.


Other native resident fish—each important in its way—include whitefish, squawfish, chiselmouth, shiners, chubs, dace, suckers, and paddlefish. Native arctic grayling, once ranging broadly across the upper Missouri basin, are found only in the Beaverhead and Ruby Rivers of the Missouri headwaters today, though they’ve been reintroduced to some other streams.


Unlike resident fish that stay in their rivers all their lives, anadromous species spawn and hatch in rivers but bide much of their lives at sea, where they grow larger in a greater nutrient pool. These fish are among our most valued, iconic, and ecologically important species, more prevalent in the Pacific Northwest than in the Rocky Mountains owing to their dependence on an undammed continuity of flow between headwater spawning areas and the ocean. But in the Rockies of Idaho, anadromous species include steelhead trout and chinook, sockeye, and coho salmon.


Anadromous fish historically occupied many other rivers in the northern reaches of the Rockies, but dams, such as those on the Snake River, have blocked their passage. According to the Atlas of Pacific Salmon, 231 distinct stocks of salmon have been extirpated in the United States—most in the heavily dammed Columbia basin. Mind-boggling numbers of salmon once spawned there, and intensive efforts seek to sustain these fish and restore populations to healthy levels.


Steelhead are anadromous rainbow trout that grow larger than their freshwater counterparts by migrating to the ocean’s greater food source for most of their lives. Like salmon, different and genetically distinctive “runs” return to their natal rivers at different times. They rear one or more years before migrating to sea, and thus can be threatened in basins with heavy logging, grazing, and farming. Healthy populations of these muscular fish, adapted to the long spawning journey upstream, thrived in the Salmon and Snake River basins and could do so once again if the critical dams blocking their migration are removed.


White sturgeon—historically anadromous but capable of breeding without migrating to the ocean—survive in a few large rivers of Idaho and Montana but are imperiled because they need long reaches unbroken by dams in order for their eggs and fry to be viable.




Native fishes have evolved in their home basins for millennia and are uniquely suited to natural conditions, while alien species from other parts of the country or globe pose fatal problems to native fish by preying on them, competing for food, preempting habitat, and introducing exotic diseases for which native fish have no resistance, including whirling disease affecting cherished trout waters. In addition to brown and rainbow trout, which are popular among sport anglers but nonetheless exotic and threatening to native fish, alien fishes include bass, bluegill, walleye, crappie, brown bullhead, carp, catfish, and pike. These perversely tend to thrive in manipulated environments created by dams, diversions, and warm water. Nonnative gamefishes in the Rockies include shad, bass, bluegill, brown trout, and brook trout. While recognizing the appeal that these fish have to many anglers, this field guide gives emphasis to native fish and the need for their protection.


While many people enjoy fish by catching them, fish watching is an important reward of spending time on rivers. To see fish better, use a mask and snorkel, which can open a whole new world to river travelers’ eyes. From the front of a raft, fish can often be seen while the boat drifts downriver.


The health of fish populations governs the lives of other wildlife, and the river conditions determining the status of fish also affect birds, mammals, reptiles, amphibians, and invertebrates.
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“Field Guide to Rivers of the Rocky Mountains is an encyclopedia of essentials for paddling
and streamside hiking, but far more than that with rich back-stories, natural history, and
stunning photos. It inspires my next round of adventures here in Montana and through-
out the Rockies.”

—Al Kesselheim, author of The Wilderness Paddler’s Handbook and Let Them Paddle

“Whether you're a seasoned river rat or new to the culture, this book is a must-have
companion for your glove box and dry box as you explore the incomparable rivers of the
Rocky. Motntain West.” " Dot
—Mike Fiebig, American Rivers’ director of river protection in Colorado, - < "
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