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FOREWORD

My husband of 36 years, George C. West, passed away suddenly in August 2016. This guidebook was nearly complete when he died. Through the kindness and professional expertise of Julie C. Hammonds, who prepared the text and photos for publication with crucial support from J. Douglas Ripley, Steve Ganley, and Larry Norris of the Arizona Native Plant Society, this book is now being published for the enjoyment of all those who want to learn more about the White Mountains of eastern Arizona. I also wish to thank Frances H. Wooden, whose support was invaluable as well.

George and I, along with our dog, Sandi, had a summer home in the White Mountains, where we would escape the extreme summer heat of the Sonoran Desert south of Tucson. George had authored and coauthored many books and scientific papers in his years as a research professor and academic administrator. When we retired from the University of Alaska and, later, moved to Arizona, he found himself with the time to pursue his real passions: birding, guiding, and discovering new interests while hiking our mountain trails. He knew others shared his love of the natural world, and he spent nearly five years compiling this guide in the hope that you would find it useful in your own explorations.

Many people made significant contributions to this book’s comprehensive content, as George noted in his acknowledgments. However, one contributor is most noteworthy for her willingness to fund the book. Bonita Tozier lost her husband, Allen, a few years before George died. Al and George were photography buddies, interested in and dedicated to capturing the beauty and diversity of our world’s plants and animals. Those of you who pick up this book must be of the same mind, looking around and wondering, “What is it?” and “What can we learn about it?” George and Al believed that saving the small creatures of our world, and their habitat, is the only way to save everything.

—ELLEN L. WEST

Green Valley, Arizona

November 2017


PREFACE

This guide was created so my wife, Ellen, and I could remember the flowers we saw on our daily walks and hikes while looking for birds in summer around Pinetop, in the eastern two-thirds of the White Mountains of Arizona. We hiked trails in the area burned by the 2002 Rodeo-Chediski Fire, around Juniper Ridge, off the Pinedale Road, south of Heber in Black Canyon, to areas near Eagar in the Sipe White Mountain Wildlife Area, east and south of Alpine, and on the edge of Luna Lake. Our hikes ranged from west of Show Low to the New Mexico border. We walked on developed trails and old logging roads, along streams and around lakes, and on dirt roads, taking photographs of the many flowers, shrubs, and trees we saw throughout the summer. All of our hikes were above 5,500 feet elevation, so the plant species in this guide were all found above that. Although I collected a few specimens for the University of Arizona Herbarium staff, to obtain their help with identification of difficult species, almost all plant identifications were made “after the fact,” by looking at our photos and comparing them with known examples in the literature and on the web. The photographs were taken as we saw plants in their natural situation, without use of a dark background or flash, so what you see here is what you will see in the field.

—GEORGE C. WEST

South Fork, Arizona

March 2016
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Ellen provided essential assistance in locating some smaller and less conspicuous species in the field and arranging situations to provide better photographs. Help with identification of plants we had photographed was provided by a number of people, but primarily by George W. Cox, emeritus professor of biology at San Diego State University, who now lives in Santa Fe, New Mexico. Others providing significant help with plant identification were Laura Crumbacher and George Ferguson of the University of Arizona Herbarium in Tucson, and Mitchel White of the US Forest Service in Springerville. Patrick Alexander, Kelly Allred, Tom Arny, Pat Calkins, Jerri Freeman, Steve Ganley, Edward Gelardin, Pat Goltz, Eric Hough, John Jarchow, Douglas Moore, Larry Norris, Frank Rose, Al Schneider, and Bob Sivinski reviewed photographs and made identifications of some species. Patrick Alexander, Steve Ganley, Dianne Howard, Max Licher, Al Schneider (swcoloradowildflowers.com), and Gene Sturla (southwestdesertflora.com) allowed me to use their photographs to complete coverage of some species for which I had failed to take photos. Julie Hammonds provided editorial assistance. To all, I give my thanks.

—GEORGE C. WEST
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MAP 1. State of Arizona, showing the general location of the White Mountains in green.


INTRODUCTION

The White Mountains are a mountain range and mountainous region in the east-central part of Arizona, near the border with New Mexico (Map 1). This area is a continuation from the west of the “Arizona transition zone–Mogollon Rim,” a diagonal northwest-to-southeast region across central Arizona. The transition zone marks the boundary between the higher-elevation Colorado Plateau to the northeast and the Basin and Range region of lower-elevation deserts in southern and western Arizona.

The White Mountains comprise underlying sedimentary rocks with an overlay of volcanic rocks, now broken up and degraded in many places to create volcanic soils. Throughout the White Mountains, the soils are mostly rocky with fine porous soils in between, which allows the copious rain and snowmelt to percolate to the subsoil, where roots of trees and larger plants—those with long taproots—can reach it.

Mount Baldy, the highest peak in the White Mountains (with an elevation of 11,400 feet), contains the headwaters of the Little Colorado and Salt Rivers. Its high valleys were scoured by glacial ice several times during the last 212,000 years.

The Mogollon Rim runs through the southern portion of most of the range. Land above the Mogollon Rim rises to over 10,000 feet, but most of the area is between 7,000 and 9,000 feet elevation. Below the rim, the land falls and rises, forming valleys and hills between 5,000 and 7,000 feet before dropping to the desert valley. North of the rim, the land remains high and relatively flat on the Colorado Plateau.

For several miles on both the north and south sides of the Mogollon Rim is the largest stand of Ponderosa Pine trees in North America. At higher reaches, these pines are replaced by Douglas-Fir, spruces, aspens, and other species of pine. Farther north, the pines are replaced by pinyon pine–juniper grasslands, while south of the rim, the pines decrease in density and the area is dominated instead by several species of oaks, junipers, and increasing numbers of deciduous trees such as willows, alders, and cottonwoods.

The highest average annual precipitation in Arizona is in the White Mountains. This, and the temperate climate in summer, enhances the ability of the pines, firs, and spruces to grow to heights well over 100 feet and provides a congenial environment for the growth of numerous species of flowering plants, as well as ferns, mosses, and lichens. The small rivers draining the highlands and few lakes afford a luxurious riparian environment for many species of wildflowers.

[image: image]

Little Golden Zinnia

While this area is only some 100 miles northeast of the summer heat on the desert floor in Phoenix, daily summer temperatures in the White Mountains are 10 to 30 degrees cooler. In winter, varying amounts of snow cover most of the higher elevations, and nighttime temperatures drop well below freezing from December through March.

Most of the area is an outlier of the northern coniferous forest biome that is circumpolar and almost continuous from northern California, Oregon, and Washington north, throughout southern Canada and Alaska, and in Scandinavia and Russia. Local plant communities occur where the continuous coniferous forest is interrupted. One is in cleared areas such as recent logging cuts and burns, in pastures, and in natural openings in the forest. Another is in riparian areas along rivers, streams, and lakes. Due to their volcanic origin, the White Mountains have many large rock outcroppings that provide a dry and unique habitat for some species. In dry areas where grasses cover the surface, you will find another assemblage of plants under and around the junipers and pinyon pines.

[image: image]

MAP 2. The White Mountains of eastern Arizona (light green) and the area above 5,500 feet elevation that we surveyed for plants (dark green).

Over 500 species of vascular plants are concentrated in these mountains. They are found in meadows where topsoils are rich, in thinned and old-growth pine forests where soils are not as fertile or deep, in deciduous woods, and on rocky slopes in the wet mountains above 5,500 feet. This diversity provides an ideal opportunity for botanists and enthusiastic amateur wildflower lovers to find a wide variety of interesting species.


HOW TO USE THIS GUIDE

This is not an academic botanical book. It was written for amateur plant-lovers, nature enthusiasts, interested hikers, and tourists, as well as botanists who want to learn more about the plants of the White Mountains. Advanced botanists might find it worrisome when some terms they consider technical are used in this book in their more popular sense; this was done with the lay audience in mind. Botanical terminology is used primarily to save space in the text, and each term is defined in the glossary.

Arrangement of This Guide

The plants are arranged in three parts. The first brief part includes woody trees. The second part, the largest by far, includes all other annual, biennial, and perennial flowers, shrubs, and vines. The third part, which is also brief, contains a few ferns. I chose not to include sedges (except one), grasses, horsetails, lichens, algae, mosses, fungi, etc., in this guide.

The trees in Part 1 are arranged with evergreens (conifers) first, followed by deciduous trees. Within each of these groups, species are ordered alphabetically by scientific family name, then alphabetically by genus and species within each family. The flowering plants in Part 2 are arranged first by flower color: white, pink, magenta, red, orange, yellow, green and brown (or no visible flowers), and last, blue and purple flowers. Within each color, plants are arranged alphabetically by scientific family name, then alphabetically by genus and species within each family. The ferns in Part 3 are arranged alphabetically by scientific family name, then alphabetically by genus and species within each family.

Some plants of the same species have flowers of more than one color (e.g., some flowers are white, while others are pink) or there seems to be a blend of colors between two color groups (e.g., some flowers are white in the morning and pink in the afternoon, or white with pink edges). I listed a plant in more than one color group if more than one color is commonly seen. Where one color is seen much more frequently than another, I listed the plant only in its most common color group and added information about the other color to its description. So, if you are looking at a plant with pink flowers but can’t find it in the pink group, but you do find what seems to be an identical plant in the white group, I hope the explanatory text will help you make the right identification.

Some genera include many species that are difficult to distinguish without dissecting the flowers and examining them with a lens or microscope. Since most of us do not have the expertise or equipment to make the specific identification, I have included only a few examples within seven of these genera, which can be identified relatively easily: Ambrosia (ragweeds), Astragalus (milk-vetches), Artemisia (sagebrush), Castilleja (Indian-paintbrushes), Erigeron (fleabanes), Sphaeralcea (globemallows), and Salix (willows).

What’s in the Species Descriptions

For each species, the currently accepted common name in the White Mountains and the scientific name are followed by the native or non-native (introduced) status; whether the plant is an annual, biennial, or perennial; and the currently accepted taxonomic family. Next is “Habitat,” stating where the plant is most likely to be found and the likelihood of finding the plant in the White Mountains. This abundance statement does not apply to the plant’s range elsewhere. The “Flowering” discussion indicates the season when the plant usually flowers. The “Other Colors” discussion, where present, indicates that you might find this species with a flower of a different color; the text should help you decide whether you have identified the correct species. The “Description” gives the size (usually the height) that the plant typically reaches and a detailed description of the flowers, leaves, and other features that, along with the images, will help you identify the plant. Many of the flowers are very small and have been enlarged in the photographs to show detail. The text in most cases will give the approximate diameter of the flowers in inches.

About Scientific and Common Names

Scientific names are changing more frequently now with advanced genetic research. Species are being moved to the correct genus, and genera are being moved to the correct family, so those familiar with early nomenclature may be surprised to find the plants they learned before are now renamed and/or reclassified.

A species may have more than one common name, and the preferred name often varies from place to place. This guide was checked against the Southwest Environmental Information Network, SEINet, in October 2017. It was further reviewed by three experts from the Arizona Native Plant Society, who provided insights into the specific common names used for plants in the White Mountains.



1 Trees

Trees are woody plants that grow upright to 10 feet or more when mature. Flowers or other reproductive structures are present and obvious in some but are very small or hidden in others. Included here:

•Coniferous trees, including juniper, pine, and spruce; and

•Deciduous trees with broad leaves, including walnut, oak, sycamore, cottonwood, and willow. Many shed their leaves at least once a year, most often in autumn.

Conifers do not produce flowers; rather, they reproduce by producing male and female cones. The coniferous trees are listed first, followed by the broad-leaved deciduous trees.

[image: image]

Southwestern White Pine





Coniferous Trees




ARIZONA CYPRESS

Cupressus arizonica

Native Perennial in the Cypress Family, Cupressaceae

Habitat and Occurrence: Lower elevations along rivers and in moist canyons. Rare to locally uncommon.

Description: Grows to over 50 feet tall. Produces seeds in gray cones that, at maturity, consist of 6 to 8 hard, square, rough scales, each with a central spot, arranged in a ball 1 inch in diameter. About 100 small brown seeds are inside. Leaves are tiny, overlapping, sharp, pointed scales, each with a ridge on the back, often with a white basal gland, green to blue-green, arranged in 4 rows along the branches. Bark on young trees is reddish, papery, and peeling, but in older trees it is gray, stringy, and deeply furrowed. Young trees were once popular as Christmas trees in the Tucson area.

[image: image]


COMMON JUNIPER

Juniperus communis

Native Perennial in the Cypress Family, Cupressaceae

Habitat and Occurrence: Among aspen, pine, fir, and spruce trees at higher elevations. Common.

Description: Grows in a low shrubby format to about 3 feet tall. Produces seeds in cones consisting of compressed scales covered with a fleshy coating that makes them look like powdery blue-gray berries. Leaves (needles) are stiff, sharp-pointed, curved, triangular in cross section. Dark green with some white above on most, they grow all along the branches, which may spread out many feet in all directions. This tree is a common ornamental shrub in gardens and parks.

[image: image]


ALLIGATOR JUNIPER

Juniperus deppeana

Native Perennial in the Cypress Family, Cupressaceae

Habitat and Occurrence: High-elevation pine-oak forests. Abundant.

Description: Grows to 50 feet tall but is usually shorter. Produces seeds in cones consisting of compressed scales covered with a coating that makes them look like powdery blue-gray, ½-inch-diameter berries. Each cone usually has 4 seeds but sometimes fewer. Leaves are small, sharp-pointed scales, each less than ⅛ inch long. These scales are arranged opposite each other in 4 rows along the reddish-brown branches and lack the white glands found in Cupressus arizonica (earlier in this section, Cupressaceae). Scales of young trees may be either pale greenish-blue or deep green. Older trees have darker bluish-green leaves. From the typically single trunk, many branches spread outward at random. The gray bark of mature trees is distinctive, with horizontal and vertical furrows dividing the bark into square plates measuring 1 to 2 inches tall that resemble an alligator’s skin. Older trees often have interesting shapes. The hard wood is prized for firewood.

[image: image]


ONE-SEED JUNIPER

Juniperus monosperma

Native Perennial in the Cypress Family, Cupressaceae

Habitat and Occurrence: Pinyon-juniper woodlands, open fields, grasslands, meadows, usually at lower elevations than Juniperus deppeana (previous species). Common to abundant.

Description: Grows to 30 feet tall but is usually shorter. Produces seeds on cones consisting of compressed scales covered with a juicy coating that makes them look like powdery blue-gray berries. Each berry usually has only 1 seed (rarely, 2). Leaves are small, sharp-pointed scales less than ⅛ inch long. Scales are arranged alternately in 4 rows along brown branches and lack the white glands found in Cupressus arizonica (earlier in this section, Cupressaceae). Bark on the trunk and main branches is furrowed, fibrous, and easily shredded. The tree usually has more than one trunk arising at ground level, often concealed by the spreading lower branches. In open grasslands north of the Mogollon Rim toward Snowflake and west of Show Low, these trees are the scattered conical evergreens seen in a landscape that is interrupted only by Pinus edulis (later in this section, Pinaceae). The wood was a favorite for cooking, as its fire is very hot and the coals, although producing many sparks, glow with heat for a long time. The pungent scent of juniper permeates clothing as a reminder of your last hike.

[image: image]


WHITE FIR

Abies concolor

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: High elevations in pine and spruce-fir forests. Common.

Description: Grows to 100 feet tall. Small, reddish to pink male cones produce pollen in spring. The 3-to-5-inch, seed-bearing female cones are upright on the ends of branches (unlike those of pines, spruce, and Douglas-Fir, which hang down). Grayish-green, rounded cone scales separate in layers, leaving a vertical central stalk when seeds are gone. The 2-to-3-inch needles are flat, flexible, silvery-green to blue-green, curved, and end in a dull point. Most needle tips point upward. Bark of the lower trunk is thick (up to 6 inches), furrowed, and dark brownish-gray. The resin gives off a pleasant pungent odor. This species is widely cultivated for garden use.

[image: image]


ENGELMANN SPRUCE

Picea engelmannii

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: High-elevation streamsides, canyons, mountains. Uncommon.

Description: Grows to 100 feet tall. Small, reddish male cones produce pollen in spring. Small, light brown female cones are about 2 to 3 inches long. Cone scales are thin, and those in the middle of the cone are more pointed than rounded. Ends of cone scales are often ragged. Flexible needles about 1 inch long are concentrated on the upper surface of the branches and surround the stem. Needles are usually dark green but can be blue-green, like those of Picea pungens (next species). Compared to Picea pungens, this species has needles that are softer to the touch and (in older trees) reddish bark that is thinner and more scaly, but the two species are difficult to distinguish.
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BLUE SPRUCE

Picea pungens

Coniferous Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: High-elevation streamsides, mountains, canyons. Common.

Description: The most widely propagated western conifer, it grows to 100 feet tall. Small, reddish male cones produce pollen in spring. Pale or light brown female cones are about 3 to 4 inches long. Scales are paper-thin at the tip, and those scales in the middle of the cone are rounded at the end and often ragged. The stiff needles (leaves) are a little over 1 inch long and surround the stem. Unlike Picea engelmannii needles (previous species), they are sharp to the touch. New growth is bright blue-green. Bark is thick and dark, with deep furrows. This species is difficult to distinguish from Picea engelmannii. Trees often grow very close together, forming an impenetrable barrier. (top right: © Max Licher)
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TWO-NEEDLE PINYON

Pinus edulis

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: Rocky hillsides, fields, pinyon-juniper woodlands. Common.

Description: Grows to over 35 feet tall but is usually shorter. Small, reddish male cones produce pollen in spring. The seed-bearing female cones are small, roundish, and light brown, and they have thick resinous scales without any sharp points. The dark brown seeds found only in the middle parts of the cones are the edible “pine nuts.” Needles (leaves) are 4-sided, with white stomatic lines on one side. There are usually 2 short, curved, dark green needles to a bundle, each about 1½ inches long. Bark is dark gray to brown and deeply furrowed at the base of the trunk. You can see a reddish-brown color inside the deeper furrows. The tree has a roundish shape with many crooked open branches, so it provides little shade. These trees are usually scattered among junipers on hillsides in Pinus ponderosa (later in this section, Pinaceae) forests or clustered in open grassland meadows. The edible nuts are preferred by all local inhabitants, including humans, rodents, and many birds, especially the pinyon jay and Clark’s nutcracker (the latter is rare in the White Mountains). Nuts are easily extracted from cones, but plan on getting covered with sticky, pleasant-smelling resin in doing so.
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LIMBER PINE

Pinus flexilis

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: High elevations in spruce-fir forests. Uncommon below 9,000 feet.

Description: Grows to 50 feet tall. Small, reddish male cones produce pollen in spring. The seed-bearing female cones are brown cylinders about 8 inches long, shorter than those of Pinus strobiformis (later in this section, Pinaceae), with thick scales that are flat or rounded at the tip and do not curl backward at the tip. There are 5 fairly stiff and thick needles to a bundle, each about 2½ inches long (generally shorter than those of Pinus strobiformis). Each needle has very thin, silvery stomatic lines on both top and bottom surfaces. The upper and young branches are very pale gray and hang down (they are flexible or limber, as the common name indicates). Older branches and the trunk are dark, furrowed, and covered with tiny scales. While this tree can survive at timberline in colder climates, where its flexible nature allows it to give and take with the wind and snow, in the White Mountains we find it not at the mountaintops but at lower elevations than Pinus strobiformis.
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CHIHUAHUAN PINE

Pinus leiophylla

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: Middle to low elevations among Ponderosa Pines. Rare.

Description: Grows to 80 feet tall. Small male cones produce pollen in spring. The brown, seed-bearing female cones are smaller and much shorter than those of Pinus ponderosa (next species). Many of the cones remain on the tree for over a year. The cones, often in pairs on opposite sides of the branch, are on short stems, unlike those of other pines in the White Mountains. Cone scales are thick and have small, sharp points that wear off soon after maturity. There are 3 needles to a bundle, each from 3 to 4 inches long (shorter than those of Pinus ponderosa). Each needle is half as thick as those of Pinus ponderosa and has indistinct pale stomatic lines on all surfaces. Younger trunks are black, but older trunks are deeply furrowed, with the furrows showing a reddish-orange color. The flat gray areas have tiny gray scales. These trees are usually tall, slender, and straight. Their branches are evenly spaced and grow at an upward angle from the trunk.
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PONDEROSA PINE

Pinus ponderosa var. scopulorum

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: Throughout uplands, hillsides, and canyons of the Mogollon Rim. Abundant.

Description: Grows to 130 feet tall. Small, reddish male cones produce pollen in spring. The seed-bearing female cones, when mature, are about 3 inches wide and 5 inches long, reddish-brown, each thick scale tipped with a sharp point. There are almost always 3 dark green needles per bundle, each about 5 to 11 inches long. The trunk of young trees is dark, thick, and furrowed. Older trees are grayer, and mature trees have reddish-brown bark. The thin bark scales are like pieces of a jigsaw puzzle. Ponderosa Pines dominate the Mogollon Rim and the White Mountains, where they form the largest forest of this species in the world. They create a perfect canopy that gives shade to the forest floor below, keeping it clear and without brush, enticing one into easy walks in the search for shade-tolerant flowers and birds. Logging practices in the White Mountains seem to have gotten away from the clear-cutting so common in the Northwest; here, forest managers open the forest to let light shine in to encourage growth of other plants. The species is highly desired for lumber, so we have to be diligent in its conservation.
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SOUTHWESTERN WHITE PINE

Pinus strobiformis

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: High-elevation uplands, hillsides, canyons, mountains. Uncommon below 9,000 feet.

Description: Grows to 75 feet tall. Small, reddish-brown male cones produce pollen in spring. The mature, seed-bearing female cones are long (8 to 9 inches) and conical, tapered to a smaller tip. Scales of mature cones are open, thin, more pointed than those of Pinus flexilis (earlier in this section, Pinaceae), and reflexed (curled back toward the base). The stiff, dark green needles are in bundles of 5, each 3 to 4 inches long (about half the length of Pinus ponderosa needles). Only the upper side of each needle has silvery stomatic lines. Bark is dark gray-brown to reddish-brown, thick, and furrowed. In the White Mountains, the Southwestern White Pine lives above the very similar Pinus flexilis. Climb Pole Knoll for a chance to find both species and compare the cones that easily distinguish the two. Its location high in the mountains protects it from extensive lumbering. (top right: © Max Licher)
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DOUGLAS-FIR

Pseudotsuga menziesii

Native Perennial in the Pine Family, Pinaceae

Habitat and Occurrence: Mixed with spruce, fir, and pines at higher elevations, along rivers, in mountain canyons. Common.

Description: Grows over 100 feet tall. Small, reddish male cones produce pollen in spring. The seed-bearing female cones form during summer, hanging on 4-inch-long stems mostly from the upper branches. The pale brown to red-brown cones have papery scales that are rounded at the tip. A thin bract between the scales has 3 prongs. This is the only local conifer with these bracts. Leaves (needles) are dark yellowish- to bluish-green, about 1 inch long, soft, and flexible. Flattened but with rounded tips, they extend outward in all directions from the branches. The slender twigs allow terminal branches to hang, unlike those of other conifers. Bark is brown to reddish-brown, thick, and deeply furrowed in older trees. This species is the one most widely used for lumber in North America, but since it is not especially abundant in the White Mountains, it has not been frequently harvested here.
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Deciduous Trees




BLUE ELDERBERRY

Sambucus cerulea

Native Perennial in the Moschatel Family, Adoxaceae

Habitat and Occurrence: Clearings, roadsides, fields in and near pine forests. Uncommon.

Flowering: Midsummer to fall.

Description: Can grow to 20 feet tall but is usually shorter in the White Mountains. Flowers are creamy white, packed in clusters scattered throughout the plant. Each tiny flower has 5 petals and 5 stamens. First green, then powdery blue to blue-black berries appear in fall. Leaves are pinnately compound with an odd number of toothed, pointed leaflets, each about 4 inches long. Berries have been used to make wine, jams, and jellies and are eaten by birds. Wildlife such as deer and elk eat the leaves.
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THIN-LEAF ALDER AND ARIZONA ALDER

Alnus incana and Alnus oblongifolia

Native Perennials in the Birch Family, Betulaceae

Habitat and Occurrence: In moist areas, around lakes, along rivers and streams. Thin-Leaf Alder is common at higher elevations (above 6,000 feet), while Arizona Alder is common at lower elevations (between 4,000 and 6,000 feet).

Flowering: Early spring.

Description: The twig and bark characteristics of both alder species are almost the same. Distinguish between the two by leaf shape and the elevation at which the trees grow. Also, Alnus incana grows to 20 feet tall but is usually shorter in the White Mountains, while Alnus oblongifolia grows to 50 feet tall. Female flowers produce a small cone that is often seen after the leaves fall. Pollen is produced in long, thin male catkins that are smaller in incana than in oblongifolia. Dully pointed leaves 2 to 4 inches long and about half as wide are yellow-green and shiny above. Their margins are double-toothed (each tooth has smaller teeth), and they are wider and more rounded at the base in incana than in oblongifolia. Leaves usually have 9 or fewer roughly parallel veins running out from both sides of the central vein. Bark of younger trees and branches is reddish-brown. The younger twigs have paler orange dots (lenticels), but with age, these disappear and the twigs turn gray. On older trees, the bark of the main trunk is gray and smooth. (top right: Alnus oblongifolia; bottom right: Male catkins of Arizona Alder, © Max Licher; top center: Old, empty female catkins; bottom center: Alnus incana)
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NEW MEXICO LOCUST

Robinia neomexicana

Native Perennial in the Pea Family, Fabaceae

Habitat and Occurrence: Roadsides, streamsides, margins of pine forest, hillsides. Abundant.

Flowering: Spring to midsummer.

Description: A shrub or small tree that grows to 25 feet tall but is often shorter. Flower buds are dark red, scaly, and covered with glandular hairs. Flowers shaped like pea flowers are bright pink in a crowded cluster, about 1 inch long. They produce a flattened pod. Leaves are pinnately compound with up to 20 leaflets and grow to over 1 foot long. Stems have ½-inch-long, sharp, recurved thorns. Natives have used the plant as an emetic and for treating arthritis. Bark, roots, and seeds may be poisonous.
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EMORY OAK

Quercus emoryi

Native Perennial in the Beech Family, Fagaceae

Habitat and Occurrence: Canyons and hillsides below the Mogollon Rim. Common south of the rim.

Flowering: Spring.

Description: Grows to 40 feet tall but is shorter in the White Mountains. Tiny male flowers are in a hanging dull yellow catkin. Female flowers in a short spike produce acorns that have a woolly beige cap less than half the acorn’s length. Acorns are green at first but age to brown and some to almost black. Leaves are about 1½ inches long, deep to dull green, often shiny, without woolly hairs below, somewhat thick and stiff, with a wavy margin and short spines on the sides and at the tip. This and Quercus grisea (later in this section, Fagaceae) are difficult to distinguish, as they often hybridize with Quercus gambelii (next species). Apaches ground acorns into meal or ate them raw, as they are quite sweet. Both Quercus emoryi and Quercus grisea are called “scrub oaks,” as they rarely attain heights much over 20 feet. Considered “evergreen,” scrub oaks sometimes drop their leaves in late winter to early spring and grow new ones before summer.
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GAMBEL OAK

Quercus gambelii

Native Perennial in the Beech Family, Fagaceae

Habitat and Occurrence: Throughout Ponderosa Pine forests along the Mogollon Rim. Abundant.

Flowering: Spring.

Description: Grows to 65 feet tall but is usually shorter. Tiny male flowers are in a hanging, dull yellow catkin. Female flowers in a short catkin produce acorns that have a woolly cap less than half the acorn’s length. The green acorns slowly turn brown as they fall from the trees. The dark green leaves are up to 7 inches long, have 5 to 9 rounded lobes, and are paler and woolly on the undersides. The trunk of mature trees is gray, vertically furrowed, and has some horizontal fissures. These trees often are seen in dense groves of hundreds of shoots (the “encinal”) because surface roots sprout new stems. While acorns are the chief progenitor of new trees at some distance from mature ones, root sprouts probably account for most new plants. The acorns are sweet and are preferred by wild turkey and the numerous tassel-eared Abert’s squirrels on the Mogollon Rim. Locals prefer this tree for firewood as it burns clean and hot, unlike the more abundant pines.
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GRAY OAK

Quercus grisea

Native Perennial in the Beech Family, Fagaceae

Habitat and Occurrence: Hillsides, canyons, in pine-oak forests below the Mogollon Rim. Abundant.

Flowering: Spring.

Description: Can grow to 40 feet but is usually much shorter in the White Mountains. Tiny male flowers are in hanging, dull yellow catkins. Female flowers in a short spike produce acorns that have a woolly cap extending from a third to halfway down the acorn. Acorns have almost no stalk but are very close to the twig or branch, unlike those of Quercus emoryi (earlier in this section). Leaves are thin, stiff, and relatively small, a little over 1 inch long. They are blue-gray to gray-green above, usually not very hairy (if at all). The underside of the leaf is much paler and covered with fine, branched white hairs. Leaf margins may be entire or wavy, with short spines. Often, the blade is wider nearer the tip, which is usually dully pointed. The trunk is gray and furrowed. Quercus emoryi and Quercus gambelii often hybridize to create Wavyleaf Oak (Quercus undulata). Since Gambel Oak is most abundant above the Mogollon Rim, the hybrids are most common just below the rim.
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ARIZONA WALNUT

Juglans major

Native Perennial in the Walnut Family, Juglandaceae

Habitat and Occurrence: Moist soils in shaded canyons and along streams and rivers. Common.

Flowering: Early spring.

Description: Can grow to 50 feet tall but is usually shorter in the White Mountains. Male and female flowers are separate, with the male being a long hanging catkin and the female a cluster of small flowers with no petals, followed by an almost spherical green-husked fruit about 1½ inches in diameter. Fruit husks are hairy and green, then turn brown and finally loosen so the nut can drop to the ground. First-year twigs are rusty brown with pale lenticels, but twigs become gray in the second year. Dropped leaves create large, elevated scars on the branches. Leaves are alternate, pinnately compound with 9 to 13 lanceolate and coarsely toothed leaflets, each up to 4 inches long. Bark on older trees is dark, almost black, and deeply furrowed. Nuts are thick and dark, with less edible meat than the commercial walnut. Nuts are eaten by wildlife such as tree and ground squirrels.
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DESERT OLIVE

Forestiera pubescens

Native Perennial in the Olive Family, Oleaceae

Habitat and Occurrence: Moist pine-juniper woodlands, along streams and rivers. Uncommon.

Flowering: Early spring.

Description: Grows to 15 feet tall but is usually shorter in the White Mountains. Male and female flowers are on separate plants. Tiny flowers are in clusters and consist of 4 green-yellow bracts followed by first green, then red, and finally blue-black berries. Leaves are in clusters at stem tips, opposite, entire, sometimes with fine-toothed margins distally. Leaves are pointed at the tip, widest in the middle, and taper to the petiole. Stems are gray and smooth, with small raised bumps. The plant is a spreading large shrub or small tree, often growing alone in the White Mountains but appearing in larger groves in other places. The small fragrant flowers are preferred by butterflies, and the berries are eaten by birds. (bottom right: © Max Licher)
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VELVET ASH

Fraxinus velutina

Native Perennial in the Olive Family, Oleaceae

Habitat and Occurrence: Moist areas and canyons in pine, oak, and fir forests. Rare.

Flowering: Early spring.

Description: Grows to 20 feet tall in the White Mountains but to twice that height at lower elevations. Male and female flowers are on separate plants. The very small, yellowish flowers hang from branches. Seeds are contained in “samaras,” winged fruits that hang in large clusters from the branches. Leaves are opposite, pinnately compound with 3 to 7 entire to finely serrate ovate leaflets, each about 1½ inches long. The leaf veins are prominent. Fresh leaves and twig branches have a woolly texture, giving the plant its common name. The trunk of older trees is gray with long vertical ridges, but most trees in the White Mountains are small and have gray bark that is less rough and ridged. (top: © Max Licher)
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ARIZONA SYCAMORE

Platanus wrightii

Native Perennial in the Plane-Tree Family, Platanaceae

Habitat and Occurrence: Moist soils in shaded canyons and along streams and rivers. Very rare above 5,500 feet.

Flowering: Early spring.

Description: Grows to 50 feet. Unisexual flowers are borne on spikes in clusters. Flowers develop into a ¾-inch spherical fruit that hangs from a long stalk among the leaves and produces elongated seeds. First-year twigs are orange-brown and woolly. In subsequent years, they are gray. Leaves are very large, up to 10 inches long and across, dark to bright yellow-green above and paler below, with matted yellowish hairs. Each leaf is palmate, divided into 3, 5, or (rarely) 7 deeply toothed and pointed lobes. Bark is white, smooth, and powdery on smaller branches. On larger branches and the main trunk, large patches of dull yellow to brown bark flake off. On older, mature trees, the trunk is gray, rough, and furrowed. A number of bird species prefer Arizona Sycamores as nesting trees, mostly at lower elevations.
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BIRCH-LEAF FRANGULA

Frangula betulifolia

Native Perennial in the Buckthorn Family, Rhamnaceae

Habitat and Occurrence: Damp areas and canyons in coniferous forests, along streams and rivers. Rare.

Flowering: Spring.

Description: Grows to 8 feet tall and 6 feet wide; a large shrub. Flowers are tiny, greenish, in leaf axils. Green berries form and turn red and finally dark, almost black, similar to those of the Frangula californica (next species). Leaves are ovate, shiny above and dull to woolly beneath, with prominent veins, the margins crenulated to finely serrate, especially at the blunt leaf tips. The species name betulifolia means “birch-leaf.” Berries are eaten by wildlife such as birds and bears. (top: © Patrick Alexander)
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CALIFORNIA BUCKTHORN

Frangula californica

Native Perennial in the Buckthorn Family, Rhamnaceae

Habitat and Occurrence: Ponderosa Pine forests, hillsides, moist rocky canyons. Rare.

Flowering: Spring to early summer.

Description: Grows to 15 feet tall but is often shorter, appearing as a shrub. Flowers are very small, greenish, in clusters, followed by juicy berries that turn red and finally black. Leaves are dull gray-green, faintly toothed (mostly at the tip), elliptical or ovate, with prominent veins on the undersurface. Berries are eaten by wildlife such as birds and bears. (top right: © Patrick Alexander)
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COMMON BUCKTHORN

Rhamnus cathartica

Non-native Perennial in the Buckthorn Family, Rhamnaceae

Habitat and Occurrence: In the White Mountains, only known from margins of the Little Colorado River along the River Trail in Springerville. Rare.

Flowering: Spring.

Description: Grows to 25 feet tall. Flowers are pale yellow-green, very small, in clusters, followed by green then blue-black berries. Leaves are roundish, pointed, toothed, with parallel veins. Branches have long straight thorns. The tree is wide and spreading. These trees were originally introduced from Europe and are planted in gardens and parks. Apparently, they were planted at intervals along the popular River Trail. They are increasing in number there, with many young trees along the river. They make good shade for hikers but have the potential to be invasive. Although birds eat the berries, they are poisonous to humans, causing nausea, vomiting, and diarrhea, as the species name cathartica suggests.
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WESTERN SERVICEBERRY

Amelanchier utahensis

Native Perennial in the Rose Family, Rosaceae

Habitat and Occurrence: Moist areas in coniferous forests. Uncommon.

Flowering: Spring.

Description: Grows to 15 feet tall. The white flowers occur in clusters; each flower has 5 thin petals. Fruits start out green, then turn red and ripen as dark blue pomes, a type of fruit typical of the Rose Family (which also includes apples and pears). Leaves are ovate, with teeth confined to the distal half of a leaf that usually has 7 to 9 parallel veins on both sides of the central vein. Fruits are eaten by birds and, when abundant, can be used to make jams and jellies.
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CHOKECHERRY

Prunus virginiana

Native Perennial in the Rose Family, Rosaceae

Habitat and Occurrence: Ponderosa Pine forests, hillsides, canyons. Uncommon.

Flowering: Spring to early summer.

Description: Grows to 20 feet tall but is usually shorter. Individual flowers with 5 white petals are borne in a cluster of many flowers, followed by clusters of red to dark purple, bitter cherries. Leaves are elongated, shiny, with tiny sharp-pointed teeth, up to 4 inches long. Bark is reddish to golden-brown with horizontal light streaks (lenticels), darkening as the tree ages. Although bears manage to eat them without negative consequences, the cherry pits are poisonous.
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NARROW-LEAF COTTONWOOD

Populus angustifolia

Native Perennial in the Willow Family, Salicaceae

Habitat and Occurrence: Moist areas around lakes and along streams and rivers. Common.

Flowering: Early spring.

Description: Grows to 60 feet tall. Tiny flowers are in catkins. Female flowers produce seeds attached to a cotton-like plume. Leaves are 2 to 3 inches long, tapering to a long point, finely toothed, with a pale midrib. Their upper surface is dull green, but the undersides are pale and have prominent veins. Young branches are smooth. Dull yellow with pale lenticels, they turn gray as they age. The trunk of older trees is gray, rough, and furrowed. Small trees are easily confused with willows, but there are no stipules at the base of the leaves, unlike most willows. Poplars have a pungent odor that willows do not. Crush a leaf and smell the resin. This tree is often planted along roadsides and in parks, as it is easily grown with little care. Beavers, now common in the White Mountains, cut it for food and dam-building.
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FREMONT COTTONWOOD

Populus deltoides var. fremontii

Native Perennial in the Willow Family, Salicaceae

Habitat and Occurrence: At low elevations, around lakes, along rivers and streams. Uncommon to rare in the upper White Mountains.

Flowering: Early spring.

Description: Grows to 100 feet tall at lower elevations but is much shorter at higher elevations. Flowers are tiny in catkins. Female flowers produce copious seeds with attached cotton fluff that float on the wind and cover the ground in spring. Leaves are about 2½ inches long and wide. They are triangular, toothed, pointed at the tip, and widest at the base. The petiole is partially flattened, so the leaves wave back and forth in the wind. Bark is gray and smooth on young branches but deeply furrowed on older trunks. Hopis use this tree to make kachinas, and Navajos use it to make many game pieces.
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QUAKING ASPEN

Populus tremuloides

Native Perennial in the Willow Family, Salicaceae

Habitat and Occurrence: At high elevations (usually over 7,500 feet) in Ponderosa Pine and spruce-fir forests. Abundant.

Flowering: Early spring.

Description: Grows to 75 feet tall. Tiny flowers in catkins hang from outer branches. Female flowers produce pods of many seeds with fluffy white hairs. The yellow-green leaves are roundish, pointed at the tip, finely toothed, on petioles that are flattened side-to-side, allowing the leaf to flutter in the wind. Twigs are reddish in the first year but gray the next. Bark is grayish to yellowish-white, becoming darker and furrowed with age on the lower trunk. Leaves turn golden-yellow to orange in October before falling. Aspen spreads easily by runners that shoot upward at intervals. Following fires, these trees can dominate the landscape, forming an almost impenetrable barrier to passage. Older trees become brittle and their branches easily fall in the wind, leaving trees with only a crown of green at the top. Beavers fell the trees and eat the leaves and small branches. They use smaller trunks for dams and houses. Deer and elk eat the leaves and twigs. The soft wood is pulped for making paper and other materials, but the trees of the White Mountains are rarely harvested.
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Willows

Over 22 species in the genus Salix are documented in the White Mountains. Most can only be identified if you have the leaves, buds, and all the flowering parts (male and female catkins) at hand. The catkins develop in early spring and dry up quickly. This book offers the details for 4 of the more easily identifiable species found in the White Mountains.
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