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    HELP US KEEP THIS GUIDE UP TO DATE




    Every effort has been made by the author and editors to make this guide as accurate and useful as possible. However, many things can change after a guide is published—regulations change, facilities come under new management, and so forth.




    We would love to hear from you concerning your experiences with this guide and how you feel it could be improved and kept up to date. While we may not be able to respond to all comments and suggestions, we’ll take them to heart, and we’ll also make certain to share them with the author. Please send your comments and suggestions to the following address: 64 S Main St, Essex, CT 06426.




    Thank you for your input!
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    INTRODUCTION




    This manual covers identification and basic hazard assessment of trees in the Rocky Mountain states and provinces and Intermountain states from near Jasper, Alberta, south to the Mexican border. Also included are part of the Great Basin ranges in eastern Nevada and a small part of the west tip of Texas, which includes the Guadalupe and Davis Mountains. This book refers to this entire region as the Rockies region. Most of the trees selected for this manual are tall enough at maturity to contact electric power lines or cause damage to objects below when falling, like in campgrounds. Most of the trees discussed in detail are native to the Rocky Mountains; a few are introduced trees that have become naturalized. Some of the trees described barely reach the Rocky Mountain foothills but have a larger range in central and eastern Canada and United States. Trees in the Rockies region are shorter overall than trees on the northern Pacific coast. A few shorter trees are included in this manual, and several are grouped together by genus. Several species like cherry (Prunus) have been grouped together to increase descriptions of some of the shorter trees. It is a goal of this guide to include a diversity of different genera. Some shorter native trees or geographically remote native trees with limited distribution (e.g., subalpine larch) have not been included for detailed descriptions in this manual. Saltcedar, normally a tall shrub, was included because it is a widespread invasive species detrimental to local riparian ecosystems.




    Descriptions of a species or grouping of species generally include the native or invasive range, botanical description (e.g., height, leaves, fruit), plant communities and associated species, similar species and identifying characteristics, biotic and abiotic issues (not all-inclusive), range map, and photos. The botanical descriptions are normally for trees growing in their home range. “Similar species” describes other trees in their native ranges and, occasionally, non-native trees. The biotic and abiotic issues discussed in this manual are normally those that cause mortality or live tree failure of mature trees; this is only a partial listing of factors and somewhat of a basic or beginner’s guide to these issues. The summer and winter taxonomic keys list only those trees mentioned in this manual and do not include all the shorter native trees present in the Rockies and Inter-mountain regions. The photos try to depict each tree in a natural setting, with identifying characteristics of the species.




    This manual is designed for persons in the arboriculture trade, government agencies, and the general public. The taxonomy strives to follow Flora of North America (eFloras.org).




    



    IDENTIFYING TREES




    Tree definition and anatomy. A tree is a woody perennial plant that usually consists of a single stem (some, like tree of heaven, may have multiple stems). Some publications say the definition of a tree is that the height at maturity should be at least 3.5 m (15 feet) or taller. Most species of woody shrubs with multiple stems are less than 3.5 m tall; exceptions could include maple-oak shrub fields in Utah or Colorado. The compounds (including lignin and cellulose) inside the stem and branches make them hard and rigid, making tall mature trees heavy and potentially hazardous when they fall. Trees have a vascular cambium running up and down the stem, which includes the xylem and the phloem. If abiotic or biotic factors affect the processes of the xylem or phloem, the tree can alter its growth or potentially die. Leaf-defoliating insects can affect photosynthesis in the leaves, which affects the flow of carbohydrates in the phloem. Root rot diseases mainly affect the roots, altering water and nutrient flow in the xylem. Bark beetles can girdle a cambium, which can affect both the xylem and the phloem. Herbicides can be applied as a broadcast or contact spray, affecting the leaves and photosynthesis, and as a preemergence affecting the plants through its roots.




    Tree scents. Some of the conifers and hardwoods in this manual have characteristic scents when the leaves or needles are rubbed or crushed. Some trees can be smelled from a distance before even seeing them. This characteristic helps identify trees at any age, as long as the live needles or leaves can be reached. Abies, in particular, is a genus in which the needles in nearly every species have a distinctive scent. The needles of grand fir (white fir is similar but milder), subalpine fir, balsam fir, and also Douglas fir all have distinctive scents. Other conifers with needle or leaf scents include mountain and western hemlock, spruces, western red cedar, cypresses, junipers, and tree of heaven. Seedlings from these species less than a meter tall can be identified by their scents.




    Winter identification. This mainly applies to hardwoods. Only one native conifer in the Rockies region is deciduous. Larix is relatively easy to identify in the winter months, since it has a characteristic conical crown like most other conifers. Oaks can be identified in winter by the presence of several buds on the ends of twigs and branches. Alders can be identified by the small cone-like fruits and mostly stalked buds. The winter buds of cottonwoods and balsam poplar have resins and scents useful for identifying them versus willows and other trees in the winter months. Willows have only one scale on their winter buds, compared to two-plus scales for many other genera. Some species, like New Mexico and black locust, have thorns on the stems. Opposite or alternate branching can be used in the winter months to help distinguish a genus or species (e.g., opposite branches of maples or ashes compared with alternate branches from those of alders, cottonwoods, or oaks). Walnuts have chambered piths in the twigs that help identification. Winter buds and leaf scars, combined with other characteristics, can often aid in identifying hardwoods to their genus.
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Stalked bud of alder
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Clustered terminal buds of chinquapin oak
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Single-scaled bud of Arizona sycamore
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Thorns of black locust
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Two-scaled valvate bud of pecan
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Chambered pith of an Arizona walnut branch




 

    Bark. Bark can be a useful characteristic to identify trees any time of year. Bark texture and color can vary greatly from young versus mature trees in the same species. Some species like madrone and sycamore shed their outer bark, leaving an inner bark exposed, which aids identification of those particular species or genera. Engelmann spruce and mountainous lodgepole pine have scaly bark. Russian olive and several junipers have fibrous bark. Photos accompanying the individual species descriptions usually show the bark of mature trees.
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Bark on lower stem of Arizona sycamore
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Bark of young black cottonwood tree




    Leaves and needles may be the best characteristics for identifying most trees. Hardwoods can have leaf margins that are entire, serrated, crenate, toothed, spine toothed, lobed, or gland tipped; the leaf edges can be plane or wavy. Leaf shapes can be linear, oblong, lanceolate, oblanceolate, ovate, cordate, or round. Leaf shapes can vary within the same species (e.g., sugar hackberry). Leaves are usually singly attached to the stem or are compound (pinnate, palmate). Some hardwood leaves are evergreen, some are deciduous, and a few are semi-deciduous. Leaf surfaces can be glabrous, glaucous, or hairy. Conifers can have scalelike leaves, individual needles, needles in fascicles (bundles) that are wrapped in a sheath (e.g., genus Pinus), or clustered, as in larches. Conifer needles can be blunt tipped, pointed, or spine tipped. Many conifers have needles or scalelike leaves with lines of white stomata. Patterns of white stomata are described for species when they significantly aid in identification. Most conifers and several hardwoods have evergreen needles/leaves that can be used year-round for identification.
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Serrated leaf margins of basswood
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Alternate leaves of Goodding’s willow
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Double-serrated leaf margins of mountain alder
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Red gland–tipped marginal teeth of fire cherry leaf
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Elliptical leaflets of honey locust
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Lower surfaces of concave netleaf oak leaves
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Opposite leave attachments of Norway maple
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Pinus needles: three clusters of Mexican pinyon in top row, three clusters of southwestern white pine, one cluster of Arizona pine, one cluster of Apache pine on bottom
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Lobed leaves of Rocky Mountain maple
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Spine-tipped leaf margins of oak
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Crenate leaf margins of plains cottonwood
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Scalelike leaves of saltcedar
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Lanceolate asymmetrical leaves of sugar hackberry
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Clustered needles of western larch


    Female cones and fruiting structures can be very important in identification when they are present. Many trees, like conifers and oaks, usually drop their cones or fruit on the ground, which can aid in determining species several years after they fall. The genus Abies and whitebark pine are examples of trees with cones that disintegrate while on the tree. Pinaceae have cones with non-peltate scales, while the cones of most Cupressaceae have peltate scales. Oaks have an acorn and attached cap, which is unique for trees in this manual. Willow identification can be aided by using male (anther characteristics) or female (capsule characteristics) catkins. The flowers of some of the hardwood trees in this book are noted, especially if they aid in identification.
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Alligator juniper cone, scalelike leaves, and resin
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Nutlike fruit and light green inflorescence bract of basswood
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Coiled legume fruit of screwbean mesquite
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Disintegrating cones of subalpine fir




    Dead and fire-burned tree identification. If the dead leaves or needles are still on the tree, it can be identified fairly readily by comparison to similar live trees in the area. Conifers usually have a conical and symmetric shape with a straight stem, also referred to as excurrent. Hardwoods usually have a rounded or spreading crown that is symmetric or asymmetric and stems that are slightly angled, also referred to as decurrent. There are exceptions for both. If the leaves or needles have dropped from the tree, they can possibly still be observed on the ground, along with fruits or cones. Also, observe the bark characteristics. When a tree has been dead for a few years, its bark characteristics start changing as it slowly decomposes. If a tree has been lightly burned by fire on the stem and crown, observe the bark characteristics and shape of the crown and branches. If the bark has been burned completely off the tree, look at the general architecture of the tree (i.e., straight or leaning, single or multiple stemmed, conical or spreading tree shape), elevation of the site, and surrounding plant community.


 

    FOREST TYPES




    The forest types chosen for this guide are somewhat similar and somewhat based on the National Atlas of the United States major forest types and potential natural vegetation, “Ecosystems of British Columbia,” and “Biodiversity in Alberta.” These types of forests were chosen based on geography and the differences in species composition among them. They do not include all the forests types that occur in the Rockies, and many forest types were grouped together here (e.g., grouping into the pine-fir or mesic mixed-conifer types). They can be referred to as zones or forests also. Eastern British Columbia, western Alberta, Montana, Idaho, and Wyoming are dominated by conifers, with patches of quaking aspen and deciduous hardwoods occurring more often in riparian areas. The foothill boreal forest of west-central Alberta is a combination of hardwoods and conifers. Utah, Colorado, and northern New Mexico are dominated by conifers, as well as large stands of quaking aspen. Plains cottonwood is common in the eastern Rocky foothills from Canada to New Mexico. Southern Arizona, southwest New Mexico, and west Texas forests are a mix of conifers and evergreen hardwoods. Conifer diversity peaks where climates and tree ranges overlap. The mesic mixed-conifer type, especially in Lincoln County of northwestern Montana, has ten or more tree species at various locations throughout the local highway near Yaak. The southern end of Lake McDonald in Glacier National Park is another location that has ten-plus tree species in a small area. The highways to Mount Lemmon in south-central Arizona and Mount Graham in southeast Arizona are very diverse, with tree communities that have a mix of over twenty species, including conifers, deciduous hardwoods, and evergreen hardwoods.




    Boreal forest. Northern British Columbia and northern Alberta have the boreal white and black spruce zone that extends to the treeless tundra. The forested areas usually have some combination of white spruce, lodgepole pine, subalpine fir, jack pine, balsam fir, balsam poplar, quaking aspen, and paper birch. The bog areas usually are dominated by black spruce and tamarack. Much of the northern boreal forest is outside the scope of this book. Jack pine and balsam fir occur from Alberta east across Canada in this type of forest; subalpine fir and lodgepole pine occur from Alberta west to British Columbia and the Yukon.
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Foothill boreal forest with jack pine and lodgepole pine, likely hybrids


 



    Rocky Mountain foothill boreal forest. These forests are located east of the British Columbia–Alberta Rocky Mountain forest and extend into central Alberta. They are a transition zone between the forests of the Canadian Rockies that include Jasper and Banff National Parks and the boreal quaking aspen forests of central Canada. The forests are a mixture of species, dominated by white spruce, lodgepole pine, quaking aspen, and black spruce. Other trees include jack pine, balsam poplar, paper birch, subalpine fir, balsam fir, and tamarack. Balsam fir and subalpine fir hybridize here, as do jack pine and lodgepole pine. This type of forest is also referred to as upper and lower foothills.




    White spruce. This forest type is mainly found in the Canadian Rocky Mountains below the subalpine forests in elevation. The trees appear to be white spruce or white spruce hybrids and can occur in large areas as the main species. These forests are dominated by conifers. The main tree in fire-burned areas is lodgepole pine. Other conifers include Douglas fir, subalpine fir, and limber pine. Quaking aspen, paper birch, and black cottonwood are also present. This type of forest can also be referred to as a montane zone.




    Subalpine or spruce fir. This forest type includes those areas right below the treeless alpine zone. It occupies the highest elevation tree zone and is usually just above the mesic mixed-conifer and white spruce zone in the northern Rockies and the pine-fir zones in the southern Rockies. The main trees are Engelmann spruce, subalpine fir, both species of bristlecone pine, limber pine, lodgepole pine, alpine larch, mountain hemlock, and whitebark pine. Subalpine fir and Engelmann spruce occur throughout the Rockies, gradually disappearing near the Mexican border. Both species of bristlecone pine occur in this forest type in Colorado, Utah, and Nevada. Alpine larch, mountain hemlock, and whitebark pine occur in the northern Rockies. Douglas fir and white spruce hybrids occur in the lower subalpine areas.
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White spruce forest type with white spruce and limber pine


 



    Douglas fir. This forest type occurs primarily in the northern Rockies areas of Idaho, Montana, Wyoming, and northern Utah and parts of the Canadian Rockies. It often mixes with subalpine forests at higher elevations and ponderosa pine forests at lower elevations. It grades into the pine-fir type in central Utah and Colorado. Douglas fir is the dominant conifer, at times in pure stands. Other trees occurring here include lodgepole pine, western larch, ponderosa pine, Engelmann spruce, subalpine fir, blue spruce, limber pine, Rocky Mountain juniper, white spruce, and hybrids. Western red cedar occurs in moister areas in this type of forest in the northern Rockies.




    Mesic or montane mixed-conifer. This forest type is found in southeast British Columbia, northeast Washington, and across northern Idaho east to northwest Montana. It is below the subalpine forests and above ponderosa pine forests. Ten or more tree species can be in one location, creating a rich diversity of species in a small area. This forest type has the tallest trees in the Rockies region. The most-common species include western larch, western white pine, lodgepole pine, grand fir, Douglas fir, western red cedar, and western hemlock. Hardwoods that can be present include black cottonwood, paper birch, and quaking aspen. Engelmann spruce and subalpine fir are common on colder sites. Ponderosa pine is common on drier sites. White spruce–Engelmann spruce hybrids are present in British Columbia. This forest type can also be referred to as the interior cedar hemlock zone.
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