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PREFACE



Anyone who has spent time outdoors in the Pacific Northwest has likely marveled at a giant old-growth Douglas-fir and cursed a thicket of devil’s club. Alpine explorers may have been surprised to stumble upon dwarf willows no taller than the toe of their boot.


Trees and shrubs are almost everywhere in the Northwest. Maybe we take them for granted. We know that we once did, lumping understory shrubs into one homogenous “boring shrub layer” while searching for wildflowers or barreling up a trail in pursuit of an alpine summit. But the reality is that there is a great deal of diversity among our trees and shrubs, thanks in large part to the wide range of growing conditions in the Northwest. A few species, like Douglas-fir, western serviceberry, chokecherry, and common snowberry, are found in almost every county or regional district. Others, like our two rockmats, are very narrow endemics found in only a few places. The Klamath-Siskiyou Range is home to more conifer species than almost any other similar-size chunk of geography in the world.


When we began the journey that resulted in this book, we knew there were a lot of trees and shrubs to cover. Some—particularly those of the North Cascades, where we live—were familiar friends to revisit on each hike. Others, like the willows, had a vague familiarity but were often passed over because they were challenging to learn. Neither of us started on this book knowing everything we would discover along the way.


It stands to reason that our largest trees grow where the most rain falls each season. It takes a lot of water to produce a coast redwood, Sitka spruce, western redcedar, or Douglas-fir. Go east of the mountains to the Columbia Plateau or the Great Basin and you’ll find a landscape dominated by sagebrush, bitterbrush, rabbitbrush, and other small shrubs. In this arid part of the Northwest, what passes for old growth may be barely shoulder high.


Chaparral only touches the Northwest, with its northernmost examples just crossing the border from California into Oregon. It’s a dense, nearly impenetrable shrub environment with many oaks, manzanitas, and ceanothus that were new to both of us.


We joked at the outset of writing and photographing this book that it was our excuse to learn the willows. That notoriously challenging genus taxed our powers of observation and frustrated us with the great variability within many of the species. We even thought about skipping them because they’re hard, but that would have been a disservice to you, our readers. We hope we haven’t led you astray because even after the time we’ve spent with the willows we’re far from experts. That takes nearly a lifetime of study.


This book would not have been possible without the work of numerous botanists and plant explorers who came before us. Their journeys and study laid the foundation. Some of them are memorialized in the names of trees and shrubs, people like David Douglas, Archibald Menzies, John Scouler, and George Engelmann.


While a few readers may gripe about the size and weight of this volume, we chose to err on the side of clarity and include at least a pair of photographs for most of the 568 taxa that have a main entry. We relied on the much larger, and much heavier, regional floras to identify specimens in the field and as primary sources for our descriptions. Books like Flora of the Pacific Northwest, its big brother Vascular Plants of the Pacific Northwest, and both the 1993 and 2012 editions of the Jepson Manual are well-thumbed references, in some cases held together by duct tape.


We also relied on several online resources, sometimes pulling up websites like CalFlora on a smartphone, seemingly in the middle of nowhere, to help identify a shrub. Mark relied on herbarium records, mapped through Google maps, to guide him to known locations for many species, following a line of red dots on the screen in the palm of his hand.


Botany is undergoing many changes, with taxonomists challenging old relationships and discovering new ones, often based on DNA research rather than the morphological observations of old. We’ve used the most up-to-date names (as of January 2013) as the primary entry, using one or more older names as synonyms. For our older readers, many of whom learned their plant names from Hitchcock and Cronquist, join us in learning the newer names as well.


Come along on this journey of exploration. Stop cursing the dense shrubs in your path and learn their names and characteristics. Knowing that it’s devil’s club (Oplopanax horridus) blocking your path won’t make it any less prickly, but the knowledge just might add a bit to your enjoyment when you see its giant leaves backlit under the forest canopy and spires of red berries beacon-like across a wet slope.


May your copy of this book become dog-eared and pollen-stained, favorite pages marked by sticky tabs.
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HOW TO USE THIS BOOK



Trees and Shrubs of the Pacific Northwest is designed to be easy to use in the field to help you identify the woody plants you find. It includes color photographs, clear and concise descriptions, and range maps for 568 trees and shrubs of all sizes found from southern British Columbia to northern California. Additional related species are mentioned in the text.


Our goal in selecting plants was to include as many as possible that you are likely to find while exploring all parts of our large territory. Almost all native species, some well-established non-natives, and a few rare and endemic plants are here. Trees and shrubs that show up only occasionally in the wild as garden escapees are excluded; in other words, in urban areas and around old homesteads you may encounter a lilac or other plant that is not in this book.


As you look up the trees and shrubs you find, be sure to use all the information provided. The text and photographs complement each other. The range maps show the county (in the United States) or regional district (in British Columbia) where the plant is documented to have been found. Keep in mind that habitat, not shown on the individual maps, is also critically important.


Learning About New Plants


It is very easy to miss a critical detail about a plant you are identifying if you don’t adopt a systematic way of looking. While we’re usually attracted first to the flowers and their shape and color, or the leaves, the rest of the plant is also important.


Start by getting an overall impression of the plant. How big is it? Does it grow like a vine, form a mat on the ground, have stems clumped together, or have a single stem that stands by itself? Are the stems stiff and strong or are they weak? Are there any spines, prickles, or hairs? What does the bark look like?


Examine the leaves. Are they mostly right at the ground (basal) or do they grow along the stem? Some plants have both basal and stem leaves. What shape are the leaves? Leaf shapes are pictured inside the back cover. Stem leaves can be opposite each other, arranged alternately, or whorled. Leaves can be attached to the stem with a long petiole, clasp the stem, have little appendages at the attachment point (stipules), or appear to have the stem growing through the leaf. Many plants have simple leaves, but some have compound leaves with several leaflets. You may need to count the leaflets and note how they’re arranged. Leaf texture is another clue. Are they soft, leathery, hairy on one or both sides, or spiny?


Study the flowers. Identification usually requires a close look at the color, arrangement, and number of the flowering parts. Color is obvious, but it may change as the flowers age or vary among individuals of the same species. Sometimes petals have spots or blotches of a second color. Count the petals, if there are any. Some flowers don’t have any petals, or they are very small and inconspicuous. Count the sepals, usually located at the base of the flower. For many plants, this will be enough to make an identification. However, you may also need to look closely to see how many stamens there are. Sometimes you need to see whether these sex parts are longer or shorter than the petals. For a few flowers you have to look closely to see how dense the hairs are inside and outside the flower. A 10× hand lens is useful for this close level of examination, can add a lot to your enjoyment, and doesn’t add much weight to your pack. The visual glossary inside the front and back covers can help you with any technical terms you haven’t yet learned.


Observe the habitat. Does the plant grow in the forest or out in the open? What is the soil like? What else is growing around your plant? Are you at the seashore, in the mountains, or somewhere in between? All these clues will help you learn about new plants.


Organization


The trees and shrubs in this book are organized into four main groups. First are the conifers (broken into three families), followed by plants with simple leaves, plants with compound leaves, and finally those with no leaves or insignificant leaves. Within each of those three last leaf groups, plants are broken down into further leaf types: alternate, opposite, and basal or whorled leaves; or, in the case of those with no leaves, into shrubs and cactus. Within each of these sections, plants are listed by family, genus, and species.


The fastest way to look up an unknown plant is to look at the leaves. Are they needlelike (conifers), simple, or compound (divided into leaflets)? For all but the conifers, look to see if the leaves are attached to the twig in pairs across from each other (opposite) or staggered (alternate). Then turn to the appropriate section and leaf through the pages until you come to plants that look similar to the one you’re examining. Study the photographs and read the descriptions until you find a match. Use the maps to tentatively eliminate plants that don’t grow where you are; however, you may be lucky enough to have discovered a range extension or found a plant not included in this book. Once you have a preliminary identification, you may want to re-read the description as you study the plant carefully a second time.


Some plants are easier to recognize than others. The willows, manzanitas, shrubby oaks, and ceanothus are especially challenging and may require consulting a technical manual for additional information if you need positive identification. Even experts have trouble telling some of them apart.


If you recognize the family of your plant, it may be faster to turn to the plant families chapter first and go to the descriptions from there. Each family is described briefly, followed by page references for the family members.


The index includes the common and scientific names for the taxa featured in the book. If you know a plant’s name but aren’t sure what it looks like, then turn to the index to find it quickly.


Photographs


In most cases there is more than one photograph for each plant. The photos were selected to show as many important identifying characteristics as possible; use them to get a general feel for what the plant looks like, then read the description.


Plant Names


Each plant has a unique scientific name, a binomial, of two parts: genus and species. In some cases there are also subspecies and varieties, but for the most part these are lumped together under the main species. Because plant names can change over time, we’ve listed scientific synonyms for some plants (in parentheses). The first name listed is the accepted name at the time of publication; in general, these follow the names in the Flora of North America. In a few cases where there was disagreement, we chose to follow the Washington Flora Checklist or the Jepson Manual (Baldwin et al. 2012). Names given in the standard technical keys are listed as synonyms if they are different from the currently accepted name. We wish that scientific names for plants were not undergoing so much and such rapid change and that there could be universal agreement among professional taxonomists about how plants are classified. Unfortunately, that’s not the case and we hope you’ll come along with us as we learn new names for some of the plants we’ve known for a long time.


Each plant also has one or more common names. The same plant may be called by different names in different places, or the same name may refer to different plants in different places. Some plants have so many common names, we couldn’t list them all.


Descriptions


Each plant entry gives the plant’s height, relative abundance, bloom time, habitat, and whether it is native or non-native. Each description is written in a consistent style so you can quickly scan for individual characteristics. The descriptions start with a general overview of the plant habit, such as tree or shrub. Leaves are next, followed by details about flowers and fruit. Finally, you’ll find information about the plant’s ecology.


Height. Plant heights, in inches or feet, are for typical mature specimens under normal growing conditions. You may find individuals that are taller or shorter than the figures given, but if you’re looking at a plant that is only a foot tall and the description gives a range of 5–15 feet, there’s a good chance you need to reconsider your identification. For help with converting units, see the table on page 434 and the ruler on the edge of the back cover.


Habit. In general, trees are defined as woody plants with one main stem at least 3 in. across at breast height (4.5 ft. above ground level), with a crown of foliage and over 20 ft. tall at maturity. Shrubs tend to be shorter, with multiple, narrower stems. Subshrubs are woody only at the base of the plants; sometimes the woody portion is below ground. Subshrub herbage may die back to the soil surface each year, depending on the species and the climate in which it grows.


Almost all the plants in this book are perennial. We’ve included a few woody vines and even non-woody annuals that have shrub-like growth habit because even though they’re not true shrubs, they look like they are.


Abundance. The abundance of a plant is another clue you can use to identify it. Botanists speak of populations of plants, which simply means a group of individual specimens of one species growing in close proximity to one another. A population can have very few individuals, be a dense stand covering the ground, or anything in between. We’ve used the terms rare, scattered, uncommon, locally common, and common to describe plant populations. The terms refer to how likely you are to find the plant in our region. Some plants that are uncommon or rare here are prolific in other parts of the continent.


You’ll also see the term endemic in some descriptions. An endemic plant has a limited geographic range. Within that range you may find many populations with lots of individual plants, as with Crater Lake currant, which thrives on rocky sites at high elevations in Oregon. Another easily found endemic is California pipevine, which grows prolifically in wooded areas of the Sacramento River basin. By contrast, Chelan rockmat is found only in a very few places along the Columbia River near Wenatchee, Washington. Areas that have the largest number of endemic species covered in this book are the Olympic, Siskiyou, Steens, Wallowa, and Wenatchee mountains and the Columbia Gorge.


Using the term rare to describe a plant generally means the species has few known populations, often but not always small in size, across a defined area. Plants may be rare within an ecoregion, state, region, or globally. A species may be rare in one state and common in another. We are categorizing a plant’s abundance as rare in accordance with lists compiled by state, federal, and provincial authorities, and the California Native Plant Society. If a plant is both rare and common within the area covered by this book, both abundance levels are noted: the one which corresponds to the condition in a larger portion of the book’s geographic range is listed at the top, the second level is noted near the end of the species’ description, in the section on ecology. Many rare plants are threatened or endangered. Be especially respectful of any rare species you are lucky enough to find.


We consider a plant to have scattered distribution when you’re likely to find a few individuals here and there within its habitat and range. Species with scattered abundance tend to have a broad geographic distribution and are not considered rare or uncommon because they have many populations. Spotting plants of a species with a scattered distribution may take a keen eye as the plants are spread throughout the communities in which they grow.


Uncommon plants are just that. They may be found across a wide range, but there aren’t very many populations. You could find fairly large numbers of individual plants in a particular spot but only find them in a few places. Or there could be only a few plants in each of many places.


Locally common plants have a wide range and in some places you’ll find large numbers of individuals. These species often have specific habitat requirements that limit the types of places where they will grow successfully. Lewis’s mock-orange and California wild grape are both locally common; in the areas where they grow, you’re likely to find many plants and many populations.


Common plants are found in large numbers in many habitats and locations. Oceanspray is found from sea level to fairly high in the mountains. Serviceberry is found in every county and regional district covered in this book.


Bloom time. Most plants bloom only for a fairly short period each year. We’ve subdivided spring and summer into early, mid, and late. Few of our shrubs or trees bloom in autumn and even fewer in winter or year-round. The bloom times are related more to weather conditions than to calendar dates and should be used with caution. For high-elevation plants that bloom following snowmelt, there’s really only one season: summer.


In general, early spring begins in mid March at low elevations, although you may find flowers as early as February in warm, exposed locations such as the Washington side of the Columbia Gorge and sun-baked sites along Puget Sound. Mid spring comes with the leafing out of the bigleaf maples. Late spring arrives as the Garry oak leaves attain full size.


Early summer runs up through the solstice, or immediately after the snow melts at high elevations. In mid summer the alpine meadows are at their lush maximum growth. By late summer the soil has mostly dried out and blooms are slowing down. Autumn is short as seeds mature and foliage dies back.


Habitat. In real estate, it’s location, location, location. For plants, it’s habitat, habitat, habitat. The subject is so important we’ve given it a section all its own, in the next chapter.


Elevation. We’ve used the terms low, mid, and high, as well as subalpine and alpine, to describe the elevation range where a plant is most likely to be growing. Because the Northwest is so diverse, these terms are necessarily vague. In general, a plant will be found at lower elevations in the northern or coastal part of its range than in the south or hundreds of miles inland. Low elevations range from sea level to about 2000 feet but can also include valley floors in mountainous regions. Mid elevations range from 2000 to 5000 feet and include the high plains of eastern Washington and Oregon, as well as montane forests below the subalpine zone that begins around timberline. High elevations include everything above about 5000 feet, including the treeless alpine and transitional subalpine zones.


Maps


Plants are mapped by the counties in which they have been found in the United States and by regional districts in British Columbia. Dark shading indicates a plant has been found in the county. The maps are designed to give you a general idea about where each plant grows. You need to take habitat into consideration as well as geographic distribution.


The maps are based on herbarium specimen records from sources in Canada, Washington, Oregon, and California. An herbarium specimen is a pressed, dried plant collected by an individual and placed in a library of such specimens. They are usually first identified by the plant collector. Sometimes, but not always, they are reviewed and checked by another botanist. In some cases, specimens may have been identified incorrectly or the location written down wrong. Plant names can also change over the years.


Herbarium specimens span over 100 years of plant collecting in the Northwest. In a few cases, a plant was collected once many decades ago and hasn’t been seen since. Some areas have been more popular for plant collecting than others. The west side of the Cascades, the national parks, and places where an individual was particularly interested in the plants are better represented with herbarium specimens than some eastern counties, which have fewer people and more land in agriculture.


In short, the maps should be used as a guide, not absolute gospel.


The distribution data for the maps was provided by CalFlora, Oregon Flora Project, University of Washington Herbarium, e-Flora BC, and the Pacific Northwest Herbaria Consortium. Complete citations are in the bibliography.


Serendipity


For the most part, plants don’t grow in isolation. Often, when you stop along the trail to identify a plant that catches your eye you’ll discover several other interesting specimens lurking nearby. Take the time to look around and explore. Over time, you’ll begin to learn which plants often grow together and form communities. You may also find interesting plants growing in unexpected places.


Keep your eyes open to the tree and shrub possibilities that surround you almost anywhere you go. From sidewalk cracks to roadside ditches to pristine mountain meadows, the Northwest is blessed with an incredible diversity of trees and shrubs. With this book in your pack, pocket, or glove compartment you’ll be prepared to identify and learn about them. In time, many of these plants will become like old friends you want to visit again and again.





CLIMATE, GEOGRAPHY, AND PLANT HABITATS



Washington, Oregon, northern California, and southern British Columbia—the area encompassed by this field guide—share major climatic and physical features that affect vegetation. Within the region there is also great habitat diversity, each habitat creating the conditions for different plant communities to thrive. Weather, landforms, soils, elevation, and disturbance all affect our diverse environments. As a result, the Northwest is blessed with thousands of vascular plant species, from herbaceous wildflowers and grasses to the many subshrubs, shrubs, and trees, some the largest and oldest in the world, that are the focus of this book.


The Pacific Ocean is the chief determinant of the weather patterns throughout the region. It is the source of the precipitation for which the Northwest is famous, and it moderates temperatures year-round, although its influence diminishes east of the mountains. West of the Coast Range, and to a large extent in the broad valleys immediately to the east, winters are cool and rainy with little snowfall. As the jet stream swings north in the summer, generally moderate and dry conditions prevail. Summer temperatures are warmer in the southern and interior parts of the region than in the north or along the coast.


Rainfall is greatest along the north coast, diminishing to the south and east. Along the southern Oregon and northern California coastline, summer fog contributes to the moisture required by coast redwoods and the plants that grow in the understory beneath them. To the north the coastal forest is dominated by Sitka spruce, transitioning inland to Douglas-fir, western hemlock, and western redcedar. This temperate coniferous rainforest along the coast from southeast Alaska to northern California is unique in the world, with the greatest biomass per acre of any place on earth.


The second important influence, the mountains, modifies the weather coming in off the ocean. Two major mountain ranges form north–south ridges parallel to the coast. The Coast Range, broadly defined to include the spine of Vancouver Island, the Olympic Mountains, and extending south into northern California’s Klamath Mountains, catches massive amounts of precipitation during the winter months. Along the mountain crest deep moisture-laden snow typically doesn’t melt out until mid July in the Olympics, a little earlier in the Klamaths. East of the Coast Range a “rain shadow” dramatically reduces the precipitation on the east side of Vancouver Island, the Sunshine Coast, the Puget Sound lowlands and Willamette Valley, and in the intermountain valleys of southern Oregon and northern California. Rainfall rises rapidly again as the clouds push up against the Cascades.


The larger Cascade Mountain Range, the backbone of our region, is characterized by high peaks and deep valleys. Studded by a string of volcanoes that rise above the rest of the summits, the Cascades catch nearly all the remaining moisture blowing in from the coast. Dense snow piles up from November to April, taking months to melt the following spring and summer. The major volcanic peaks can even make their own weather as winds are pushed up and around them. The northern Cascades are home to the largest number of glaciers in the lower 48 states, a testament to record-setting snowfall. Even where the glaciers have melted away, their former presence is obvious from the U-shaped valleys left in their wake.


In the basin east of the Cascades, conditions are generally dry year-round with what little precipitation that falls coming mostly in the winter months. This vast area, hundreds of miles east of the ocean, is also characterized by cold winters and hot summers. While Forks, on Washington’s coast, averages almost 120 inches of rainfall annually, the area around Kennewick, 280 miles to the east in central Washington, receives less than 8 inches in an average year.


This intermountain area includes the east slopes of the Cascades, the Okanogan Valley, Columbia Plateau, and the basin and range province of southeastern Oregon. Forested mid elevations are dominated by ponderosa pine, Douglas-fir, and lodgepole pine. Valleys, including the immense channeled scablands of the Columbia Plateau in central Washington, have sagebrush and grasses as their major vegetation. Most wildflowers bloom in early spring before the topsoil layer dries out from summer’s blistering heat, while shrubs may bloom at any time, as they are less dependent on surface moisture.


The northern Rocky Mountains extend into northeastern Washington and southeastern British Columbia, rising from the Columbia Plateau. Precipitation increases with elevation, but this far inland there is less of it, the air is colder, and the winter snow is lighter and drier. Even so, the climate is marine-influenced and many of the same species found in the Cascades also grow in the Northern Rockies.


The Blue Mountains stretch across north-central and eastern Oregon into southeast Washington and include the Strawberry, Greenhorn, Elkhorn, Aldrich, and Maury ranges, and the Ochoco and Wallowa mountains. This region is also dominated by conifer forests, grading into shrub-steppe habitats in the lower elevations.


In addition to the influence the mountains have on precipitation and temperature, the rocks from which they are built determine the composition of the soils on their slopes and in the valleys between them. Volcanic peaks and the Columbia River basalt flow are the best-known and most common source of rock in the Northwest, but they are not uniform throughout the region. In fact, Northwest geology is quite complex. Besides the widespread basalt, there are areas of sandstone, limestone, granite, and serpentine.


Plants are sensitive to soil depth as well as to its mineral composition and moisture content. Thin ridgetop soils support plants that have adapted to harsh conditions while excluding species that need to sink their roots deeper or have greater water requirements. Where the living is easier, the competitive balance shifts, and the plants that thrive under tough conditions are often edged out by species that more effectively exploit the better soils and increased water availability. Challenging environments are often home to a greater diversity of plant species while the habitats well within most species’ growing requirements tend to be occupied by large numbers of a smaller set of species.


Ecoregions


The relationships of precipitation, geology, physiography, vegetation, climate, soils, land use, wildlife, and hydrology can be used to paint a broad picture of the ecology of any one geographical area. Within each ecoregion or biogeoclimatic zone, a visitor can expect to find comparable populations of plants and animals. The first part of this chapter has introduced the major influences that define the ecoregions of the Northwest. This section will explore each of these areas of ecological similarity. A basic understanding of the ecoregional concept helps to explain the relationships between habitats and the plants that grow there.


Ecoregion definitions vary somewhat depending on the agency and researcher that developed them. Each system starts with a very broad grouping and progresses to ever-finer distinctions and smaller geographical areas. The U.S. Forest Service definitions, first presented by Robert G. Bailey in 1978, differ from the U.S. Environmental Protection Agency (EPA) definitions, based on the work of James M. Omernik. In British Columbia a similar classification system was developed by Dennis A. Demarchi. The important concept they have in common is describing the interrelationships among the ecological elements and providing a framework for predicting the flora and fauna to be found within the ecoregion. The descriptions here follow EPA Level III Ecoregions and the Ministry of Sustainable Resource Management’s Ecoregions of British Columbia. They are described from north to south and west to east. Some B.C. ecoregions have been combined for the sake of clarity and drawing a more cohesive cross-border picture. Although the map shows hard boundary lines, in reality ecoregion boundaries are wide and diffuse.


Coast Range. Running the length of the region, the Coast Range is characterized by high rainfall and productive conifer forests dominated by Sitka spruce with a mixture of western hemlock, western redcedar, Alaska yellow-cedar, and Douglas-fir in inland areas. A majority of the precipitation falls between November and April. Along the coast and in adjacent valleys, summer fog and relatively cool temperatures significantly affect the climate, ameliorating drought conditions. Redwoods dominate near the coast in the southern portion of the Coast Range. Much of the area has been heavily logged and the original forest mosaic replaced with intensively managed Douglas-fir plantations. The hills and mountains are relatively low. Streams typically originate as deeply incised, steep-gradient drainages that eventually feed large, low-gradient river systems on the coastal plain. The coastal plain can be as much as 20 miles wide and is composed of glacially deposited sediment and rock. Coastal bluffs often have soil derived from wind-deposited material (loess). Wetlands are common. Western Vancouver Island is the northern extension of the Coast Range.




[image: img]


COAST RANGE Sitka spruce (Picea sitchensis), enveloped in coastal fog at Patrick’s Point State Park, California.
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Pacific Ranges. These high and rugged mountains, the southernmost part of the Coast Mountains in British Columbia, rise abruptly from deep fjords and numerous islands in the Strait of Georgia. Canada’s largest trees grow in this maritime climate. Forests cover a majority of the ecoregion. Low to mid elevations are a mix of western hemlock, western redcedar, and Pacific silver fir in wetter areas, with drier forests a mix of western hemlock and Douglas-fir. The forest composition changes above 3000 feet to mountain hemlock and Pacific silver fir with some Alaska yellow-cedar. Subalpine fir is dominant at higher elevations just below treeline. Major wetland types are bogs, fens, and swamps.
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PACIFIC RANGES Subalpine firs (Abies lasiocarpa) and mountain hemlocks (Tsuga mertensiana) frame Black Tusk in Garibaldi Provincial Park, British Columbia.





Puget Lowlands. Much of this ecoregion lies in the rain shadow of the Olympic Mountains and Vancouver Island, and rainfall varies accordingly. It includes the many islands, peninsulas, and bays around Puget Sound and the Strait of Georgia as well as glacial outwash plains and river floodplains. The climate is mild year-round due to the maritime influence. A majority of the ecoregion was once occupied by forests dominated by Douglas-fir. The region is now predominantly urbanized or agricultural, and many non-native species can be found here. Western hemlock is a significant component of undisturbed forests (hemlock seedlings thrive in shade), and western redcedar and Sitka spruce are often found along streams and in wet areas. Common tree species in forested areas near the Puget Sound shoreline are madrone and shore pine. Prairie systems dominated by herbaceous species, once common, are now relatively rare, as are the associated Garry oak woodlands. Included here are the Eastern Vancouver Island, Georgia-Puget Basin, and Lower Mainland ecoregions, which experience the highest level of annual sunshine and mildest average annual temperature in British Columbia.
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PUGET LOWLANDS Second-growth Douglas-firs (Pseudotsuga menziesii), western redcedars (Thuja plicata), and red alders (Alnus rubra) surround Lost Lake in the Chuckanut Mountains a few miles south of Bellingham, Washington.





Willamette Valley. Situated between the Coast Range and the Cascades, the Willamette Valley is a fairly level alluvial plain with scattered basalt hills. It has mild, wet winters, and warm, dry summers. Historically the area was home to rolling prairies, mixed deciduous/coniferous forests, and extensive wetlands. Native Americans frequently set fires throughout the valley to maintain a mosaic of grasslands, oak savannas, wet meadows, and other habitats. Forests were concentrated on the edges of the ecoregion, with Douglas-fir, grand fir, and western redcedar the major tree species. Like the Puget Lowlands, much of the Willamette Valley has been converted to agriculture and urban environments. Only fragments of the original vegetation remain.
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WILLAMETTE VALLEY Garry oaks (Quercus garryana) covered in lichens form a dense stand in the Willamette Valley, Oregon.





Klamath Mountains. In southern Oregon and northern California the Coast Range transitions into the physically and biologically diverse Klamath Mountains, a predominantly east–west range in a region oriented north–south. The Klamaths, which include the Siskiyous, are highly dissected and folded with a mix of igneous, sedimentary, and some metamorphic rock. This ecoregion is considerably drier than the adjacent Coast Range and experiences a lengthy summer drought. It is a transition zone with a mix of northern California and Pacific Northwest conifers and a high number of endemic species. The Klamaths have the largest number of cone-bearing tree species of any like-sized area in the world. The Cascade-Siskiyou National Monument, set aside for its biological diversity, is along the Oregon-California border at the eastern edge of the Klamath Mountains.




[image: img]


KLAMATH MOUNTAINS In early May the northern California hills explode with color. This roadside slope at the corner of Poker Bar Road and Highway 299 near Lewiston has manzanitas, western redbud (Cercis occidentalis), buckbrush (Ceanothus cuneatus), and ponderosa pine (Pinus ponderosa).





North Cascades. This is the most rugged and least disturbed ecoregion in the Northwest south of British Columbia. High mountains contrast with deep valleys, and the underlying rocks are more sedimentary and metamorphic than those in the adjacent Cascades ecoregion to the south. With a wide range of elevation zones from lowland forests to high alpine summits, the North Cascades have an equally wide range of climate zones, from a humid, mild, and cloudy marine-influenced climate in the west to a continental climate in the east, with greater swings in temperature and humidity, and fewer clouds. Forests dominated by Douglas-fir with varying amounts of western hemlock and western redcedar carpet lower elevations. Stands which have long been undisturbed will usually be dominated by western hemlock. Pacific silver fir and mountain hemlock often predominate at middle and high elevations, with subalpine fir a significant presence in the subalpine. Above timberline, alpine heaths, meadows, and fell fields are interspersed with rock, ice, and snow. Special habitats include riparian areas, wetlands, and avalanche chutes dominated by vine maple and Sitka alder. The North Cascades are home to the largest number of glaciers in the conterminous United States, which have left deep valleys in their wake as they retreated from their maximum extent some 10,000 years ago. There is extensive subalpine and alpine habitat beginning at about 4000 feet elevation. North Cascades National Park and the mountainous portion of Olympic National Park are both in this ecoregion. In British Columbia the Cascade and Okanagan ranges, including Manning Provincial Park, share most characteristics of the North Cascades.
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NORTH CASCADES Mountain hemlocks (Tsuga mertensiana) and subalpine firs (Abies lasiocarpa) frame Picture Lake and Mount Shuksan. Cascade blueberries (Vaccinium deliciosum) and sedges cover the ground between the trees. Mount Shuksan is in North Cascades National Park; Picture Lake is at Heather Meadows in the Mount Baker–Snoqualmie National Forest east of Bellingham, Washington.





Cascades. Running from approximately Snoqualmie Pass south to northern California, the Cascades are predominantly volcanic in origin and are home to numerous volcanoes today, both active and dormant. As in the North Cascades, mountains here have experienced significant alpine glaciation, but alpine and subalpine habitats are less extensive, especially in the southern part of the ecoregion, where a high-elevation montane forest is more common. The climate is moist and temperate, supporting an extensive and productive fir and hemlock forest. The east slopes are characterized by a high plateau, while the west slopes have steep ridges and deep river valleys. Mount Rainier and Crater Lake National Parks are located in the Cascades ecoregion, as is the Mount St. Helens National Volcanic Monument.
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CASCADES Mount Rainier from Paradise, framed by subalpine firs (Abies lasiocarpa) and a wildflower meadow. Mount Rainier National Park, Washington.





Interior Transition Ranges. This mountainous region lies on the east side of the Pacific Ranges as they slope down toward the Thompson-Okanagan Plateau. Rainfall is higher in the north and west, with the southern and eastern portions of the region experiencing more of a rain shadow effect. Subalpine forests at higher elevations are predominantly Engelmann spruce, subalpine fir, and lodgepole pine. Downslope to the east is a montane forest with white spruce, quaking aspen, lodgepole pine, and Douglas-fir. At the lowest elevations is an open mix of scattered ponderosa pines, bunchgrasses, and sagebrush grasslands. The Fraser and lower Thompson River valleys have significant amounts of agriculture.


Eastern Cascade Slopes and Foothills. The rain shadow of the Cascades is a dominant influence on the Eastern Cascade Slopes and Foothills. Like the Interior Transition Ranges to the north, this ecoregion experiences greater temperature extremes and receives less precipitation than the mountainous regions to the west. Coniferous forest communities dominate this region. At higher elevations, moist areas typically host subalpine fir, mountain hemlock, or Pacific silver fir; drier areas may have lodgepole pine, Douglas-fir, western larch, or grand fir as dominant trees. Mid- to low-elevation areas usually are a combination of Douglas-fir, ponderosa pine, and western larch. Garry oak woodlands appear in the southern half of the ecoregion at lower elevations. These forests are highly susceptible to wildfire, historically the dominant natural form of disturbance. High elevation and moist areas typically had infrequent fire events of high intensity and severity, resulting in high rates of tree mortality; mid- to low-elevation areas had more frequent fires of lower intensity and severity due to a combination of factors, including plant community structures that limited fire spread, plant adaptations that increased fire resistance and resilience, and low fuel buildup due to the relatively frequent burns. Shrub-steppe communities appear on some south-facing slopes and ridgetops, usually dominated by either bitterbrush or big sagebrush. Special habitats include wetlands such as seeps and wet meadows, alpine communities, subalpine parklands, grasslands, and serpentine outcrops. In southern Oregon this ecoregion includes the Klamath Basin and the mountains and high plateaus that surround it.
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EASTERN CASCADE SLOPES AND FOOTHILLS White fir (Abies concolor) forms an open forest on the slopes at the far eastern edge of the Eastern Cascade Slopes and Foothills ecoregion in the Warner Mountains east of Alturas, California.





Sierra Nevada. This region of rugged mountains and deep valleys has the greatest biological diversity in California, with a large number of endemic species. Much of the range is built of granite and has been heavily glaciated, in contrast to the mostly sedimentary Klamath range to the west and the Cascades to the north. Ponderosa pine on the west side and lodgepole pine on the east side dominate lower elevations, with fir and spruce found higher on the mountains below the alpine zone. The great majority of the Sierra Nevada lies south of the range of this book. Two other California ecoregions—Southern and Central California Chaparral and Oak Woodlands, and Central California Valley—just touch our area between the Klamath and Sierra Nevada mountains.
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SIERRA NEVADA Mountain whitethorn (Ceanothus cordulatus), green manzanita (Arctostaphylos patula), incense cedar (Calocedrus decurrens), and western white pine (Pinus monticola) along Highway 36 in the Sierra Foothills east of Chester, California.





Thompson-Okanagan Plateau. One of the driest and warmest ecoregions in Canada, this rain shadow area ranges from open ponderosa pine forest, grassland, and sagebrush in the river valleys to moist subalpine forests of Engelmann spruce, subalpine fir, and lodgepole pine. Precipitation generally rises with elevation, falling as snow in the winter and short thunderstorms in the summer. Temperatures are more extreme in this continental region, with both colder winters and warmer summers than the more marine-influenced areas to the west. The Okanagan and Thompson rivers have cut into the gently rolling glacial deposits that cover much of this region.


Columbia Plateau. This vast and relatively flat ecoregion dominates central and eastern Washington and extends into northern Oregon and the Okanagan Highland in British Columbia. The Columbia Plateau is the result of millennia of basalt flows, which produced the nearly 2-mile-thick layer of basalt that underlays it. Soils are mainly derived from wind-deposited material (loess). During the Pleistocene, a series of tremendous floods caused by periodic release of glacial meltwater from Lake Missoula scoured much of the Columbia Plateau, removing soils and rock while creating coulees, dry falls, mesas, and buttes. These features are collectively called the Channeled Scablands. The driest part of the Northwest, the Columbia Plateau receives as little as 6 inches of precipitation annually. Vegetation is predominantly sagebrush and bunchgrasses, highlighted most springs by immense displays of wildflowers. Extensive grazing, the introduction of cheatgrass, and agricultural use through irrigation and dry land wheat farming have altered significant areas of this ecoregion. A variety of seasonal wetlands dot the Columbia Plateau, some of which are dry for a number of years until enough moisture occurs for plant growth and development. Other special habitats in the Columbia Plateau include perennial wetlands and lakes, sand dunes, talus slopes, grasslands, and pockets of ponderosa pine or Douglas-fir forest. The least disturbed area is the buffer zone around the Hanford Nuclear Reservation, as public access is restricted.
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COLUMBIA PLATEAU Few trees grow on the arid Columbia Plateau. Instead, small shrubs like showy phlox (Phlox speciosa) grow among the grasses and wildflowers. Most bloom in the spring, when the soil is still moist and the air has begun to warm, then nearly disappear in the hot, dry summer. This view is on Ginkgo Petrified Forest State Park at Vantage, Washington.





Blue Mountains. Cutting a wide swath across central and northeastern Oregon, the Blues are a complex of mountains that are generally lower and more open than either the Cascades or the Northern Rockies. Except for the higher peaks in the Wallowa and Elkhorn ranges, the Blue Mountains are volcanic in origin. Within the Blue Mountain ecoregion are many subregions reflecting a diversity of habitats from the broad valleys of the Grand Ronde, Wallowa, and Baker rivers to the high peaks of the Wallowas. This ecoregion also includes the John Day area, with low precipitation and wide temperature swings both daily and annually. The wettest part of the region receives precipitation coming up the Columbia River Gorge and lies east and south of Pendleton, Oregon, and Walla Walla, Washington. Grasslands and shrubfields cover a significant percentage of the landscape. Mountain and big sagebrush often dominate the shrub-steppe communities, especially in overgrazed areas. These plant communities are often interspersed with open forest stands dominated by ponderosa pine or Douglas-fir. Grand fir is a significant component of many of these forests. Higher elevations have conifer forests with subalpine fir and Engelmann spruce as the main tree species.
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BLUE MOUNTAINS The Grand Ronde River cuts a deep channel through the Wallowa Mountains in the northeast corner of the Blue Mountain complex. Ponderosa pines (Pinus ponderosa) are the dominant conifer here, with alders and willows just beginning to leaf out near the river. Wallowa-Whitman National Forest, Oregon.





Northern Basin and Range. A large portion of southeastern Oregon, northern Nevada, and far northeastern California are within the Northern Basin and Range ecoregion. This arid land contains tablelands, scattered mountains, intermontane basins, and dissected lava plains. Sagebrush-steppe vegetation is common in the areas without mountains but is impacted by grazing in many places. The semiarid uplands and partially forested Steens Mountain are included in this region, as are the extensive wetlands of the Malheur and Warner lakes areas.
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NORTHERN BASIN AND RANGE Wide-open country with broad valleys alternating with mountain ridges characterize the Northern Basin and Range ecoregion. Here, timberline sagebrush (Artemisia rothrockii), a California endemic, dominates the landscape near Litchfield.





Snake River Plain. This ecoregion, bordering the upper Snake River primarily in Idaho, touches eastern Oregon. It is a dry intermontane basin and range area that is considerably lower and more gently sloping than surrounding ecoregions. The natural vegetation is primarily sagebrush and bunchgrasses, but much of the region has been altered by grazing and irrigated agriculture.
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SNAKE RIVER PLAIN Bartonberry (Rubus bartonianus) is endemic to the Snake River canyon on the Oregon-Idaho border. Here, at the mouth of Sawpit Creek in Hell’s Canyon, it is growing along a small stream with blue elderberries (Sambucus nigra ssp. cerulea).





Selkirk-Bitterroot Foothills. This is a transition zone between the relatively dry areas to the west and the higher and wetter Columbia Mountains and Canadian Rockies to the east. Vegetation of this ecoregion is similar to the Northern Rockies across the border to the south.


Northern Rockies. Despite being hundreds of miles inland, the Northern Rockies have a climate and vegetation that are marine-influenced. Like the Cascades, Douglas-fir, subalpine fir, Engelmann spruce, western redcedar, western hemlock, and grand fir grow here, as does ponderosa pine. The range is neither as high nor as snow-covered as the Canadian Rockies to the north and east, although in the highest elevations, alpine and glacial lakes abound. Lewis and Clark traversed this rugged range over 200 years ago as they crossed from the Missouri River to the Columbia. Unlike the other ecoregions visited by Lewis and Clark, the Northern Rockies is still home to all the species present during their expedition, even though there has been substantial logging, mining, and development in the intervening centuries.
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NORTHERN ROCKIES White spruce (Picea glauca) ring a high-elevation marsh at Vermilion Lakes in Banff National Park, Alberta. Mount Rundle is the reflected mountain in the distance. This rugged environment is on the far eastern edge of the territory covered by this book.





Habitats and Local Environments


Ecoregions describe the conditions for numerous plant communities in broad terms. A visitor can expect to find many of the same plants growing in similar conditions throughout each ecoregion. But as useful as ecoregions are for picturing the overall ecology of large areas, more localized sets of conditions—habitats and even microhabitats—largely determine the actual mix of species to be found.


All plants need nutrients, water, and light to grow and bloom. But they vary greatly as to how much of these essential factors they need, and how they obtain and store them. This variation, combined with climate and plant migration over time, leads to formation of plant communities, plants that grow together and interact with each other. Within reason, the same habitats in different ecoregions will house species that have similar characteristics.


Different species have a range of requirements for soil, which anchors plants in place as well as providing a nutrient source. Some need deep, rich soil, while others eke out an existence in thin, rocky habitats. For example, big sagebrush requires deeper soils to grow and thrive, while rigid sage prefers thin, rocky soils. Soils differ in pH, and some soils have relatively high salt levels, which selects for plants that can tolerate the amount of salt present. Soils derived from serpentine substrates are infertile and contain levels of magnesium and heavy metals many plants cannot tolerate. Those that can tolerate or thrive in serpentine soils enjoy an advantage in these areas.


Annual precipitation greatly influences whether an area supports giant trees or modest shrubs. Some species, like Douglas-fir, will grow in areas with widely differing rainfall but attain much greater size when they receive 40 or more inches of rain compared to 20. Cottonwoods and many willows grow along watercourses where their roots can find sufficient moisture, even in areas that receive only a small amount of rain. Conversely, shrubs like sagebrush and rabbitbrush are adapted to dry conditions and would be crowded out by more moisture-loving species with greater precipitation levels. These dryland plants survive by having a deep taproot and by doing some of their growth during the winter, when most rainfall occurs. Even in areas with more annual precipitation, conifers and broadleaf evergreens take advantage of winter moisture by photosynthesizing during mild periods in the colder months. In mountainous areas where almost all precipitation falls as snow, growth is limited to the short period between one winter’s snowmelt and the next winter’s accumulation.


As for the essential factor of light, mature trees grow tall and spread their branches to capture as much of it as possible. Down below, very little may grow in the deep shade on the forest floor. Some trees, like western hemlock, have seedlings that are quite shade-tolerant. They grow slowly, waiting for a disturbance to open a hole in the canopy and let in more light. Then they begin growing much more quickly, reaching for the sky themselves. Understory species like vine maple, salal, and huckleberries grow much more vigorously and produce more fruit at forest edges, along trails, and along roads, where gaps in the canopy allow more light to reach the ground. East of the mountains in the shrub-steppe where plants get plenty of sunshine, water and summer heat are the limiting factors, and some plants lose their leaves and go dormant during the hot, dry season.


Each plant entry in this field guide includes notes on what growing conditions the tree or shrub prefers and the most likely places to find it.


Coastal. The coastal environment encompasses several smaller and more specific habitats, including sandy beaches and dunes, salt marshes, and rocky shores. The dense coastal forest often grows right down to kiss the high tide line. Coastal habitats are found both on the outer Pacific Ocean coast and along the hundreds of miles of Puget Sound, Hood Canal, Strait of Juan de Fuca, and Strait of Georgia shoreline.


Coastal habitats occupy a narrow strip where the land meets salt water. Plants that grow here may have to develop tolerance to salt, drifting sand, or thin and rocky soils. Both sandy beaches and rocky shores support very little terrestrial plant life due to the constant and vigorous action of the tides. Just shoreward, out of reach of all but the largest waves, sand gives way to soil, and one begins to find wildflowers and subshrubs like gumweed. Huckleberries, elderberries, coast willow, and salal grow right down to the edge of the beach, forming a dense understory beneath the forest canopy. Rocky headlands and sea stacks are often home to nearly impenetrable shrub communities.


Sand dunes are found along the coast between northern Washington and southern Oregon but are most common between Coos Bay and Florence. The active dune area usually supports few plants, but more stable dune areas are home to a variety of native species, including Pacific crabapple and beach knotweed. Salt marshes, found along inland shores with little surf, are productive habitats for wildflowers, but you’ll find few shrubs or trees.
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COASTAL Sitka spruce (Picea sitchensis) frame a sheltered bay at Sand Point on the Pacific Coast in Olympic National Park, Washington.





West-side forest. The dense forests on the west slopes of the Coast Range, Cascades, and Northern Rockies are a mosaic of mostly coniferous trees with numerous streams and rivers. Dominant tree species, depending on moisture and elevation, include Sitka spruce, coast redwood, western hemlock, western redcedar, Douglas-fir, and mountain hemlock. Where undisturbed at lower elevations, trees often grow to massive sizes. Unfortunately, most of this old growth has been cut for timber, and much of the forest is now second- or third-growth.


Mosses, ferns, and lichens abound in the understory, as do huckleberries, oceanspray, and devil’s club. Forest edges and openings often have large stands of thimbleberries, and rocky outcrops may be dotted with serviceberries or stunted trees. Elevation makes a big difference in the forest plant communities, as do local variations in soils and precipitation. Even within this generally moist habitat, you’ll find both wet and dry pockets. Boggy depressions are fairly common at all elevations.
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WEST-SIDE FOREST Giant old-growth Douglas-firs (Pseudotsuga menziesii) and western hemlocks (Tsuga heterophylla) once dominated the forest landscape at lower elevations west of the Cascades. Stands like this one, near the Nooksack River in the Mount Baker–Snoqualmie National Forest east of Bellingham, can still be found.





East-side forest. Much drier and more open than the west-side forest, the east-side forest is dominated by ponderosa and lodgepole pines, although you’ll also find Douglas-fir and grand fir here. Grasses are more common in the understory than ferns and mosses. Mature east-side trees never reach the immense size of the largest west-side trees, although ponderosa pines on a good site can be 130 feet tall and over 3 feet in diameter. The east-side forest encompasses all the forested regions east of the Cascades except for the Northern Rockies in northeast Washington and portions of the Blue and Wallowa mountains where increased precipitation allows west-slope species to grow.


The open understory supports a wide range of species, although usually not in large quantities at any one site. Roses, snowberries, bitterbrush, currants, honeysuckles, sagebrush, and many other shrubs find a home under the pines. Wet and boggy areas are less frequent than on the west side. Look for bog cranberry, hardhack, black twinberry, cottonwood, aspen, and other moisture-loving plants near bogs, streams, and lakeshores. Microhabitats and variations in soils affect vegetation in the east-side forests as much as they do elsewhere in the Northwest. Latitude and elevation also play a role. Similar species grow at higher elevations in northern California than in southern British Columbia.
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EAST-SIDE FOREST Quaking aspens (Populus tremuloides) and willows begin to turn golden in early autumn in the Fremont National Forest above Lakeview, Oregon. The conifers are ponderosa pines (Pinus ponderosa), characteristic of forests east of the Cascade crest.





Subalpine. A short growing season and ample precipitation, mostly in the form of winter snow, characterize this habitat found at the upper limits of tree growth. The forest here is dominated by subalpine fir, Engelmann spruce, and mountain hemlock, with deciduous larches also found near and east of the Cascade crest. Craggy whitebark pines are sometimes found on drier or harsher sites. Open meadows, both wet and dry, are interspersed with rocky outcrops and pockets of forest. The subalpine is a transition zone between the forests at lower elevations and the treeless alpine zone above. Hurricane Ridge in the Olympics, Heather Meadows in the North Cascades, Paradise and Sunrise at Mount Rainier, and the rim drive at Crater Lake are all easily accessible subalpine areas. The shrub layer includes mountain ashes, heathers, and huckleberries. Wildflowers bloom right next to the melting snow during the short summer season, as does spreading phlox, a subshrub.
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SUBALPINE
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