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  Introduction




  BACK IN 2005, I wrote the first version of this natural history of New England’s trees. Now, 20 years later, Globe Pequot is bringing out the book in a new, revised edition.




  Forests and trees are not static. Today, different kinds of trees are responding in different ways to a host of factors, including a warming climate, changes in land use, a general maturing of our forests, and fungal parasites and insect pests. Many of these changes are sobering and some are frightening. But trees are adaptable organisms, and even as New England’s woodlands change, they will continue to be a hugely beneficial and inspiring aspect of our region’s ecology and identity.




  When we walk among trees, they pique our curiosity and lift our spirits. We improve our mental and physical health by hiking in wooded settings: urban parks, town forests, state and federal lands, privately owned forests, and wilderness areas. Trees and forests purify groundwater; they limit erosion and sedimentation entering waterways, and lessen the impacts of flooding. They provide us with sustainable wood products and fuel. They offer food and cover to wildlife ranging in size from tiny flies and caterpillars to large mammals. Perhaps most important, trees and forests take in from the atmosphere the greenhouse gas carbon dioxide, sequester the carbon in their wood and roots and in the soil, and, as a byproduct of their photosynthesizing, release oxygen that we and other creatures breathe. Trees also absorb airborne pollutants such as sulfur dioxide and carbon monoxide.




  Did you know that Audubon Vermont has named black cherry a “superstar native plant” and an ecological keystone species because it provides sustenance for almost 400 different kinds of caterpillars? Or that the leaves of green ash trees, after they fall and decompose in temporary vernal pools, offer better nutrition for developing wood frog tadpoles than the leaves of red maples, trees that often replace ashes killed by the invasive insect known as the emerald ash borer? Or that red oaks are highly adaptable to a warming climate and are extending their range northward, thanks in part to blue jays’ proclivity for transporting acorns and caching them in the ground for future eating?




  These are the kinds of things you can learn from this new edition of Trees of New England.




  I want to stress that this book is not a field guide. Although the text gives information that can help a reader identify trees—and some of the illustrations and captions point out descriptive aspects of buds, leaves or needles, bark, and fruit—the purpose of Trees of New England is an altogether different one. It’s meant to take up where a field guide leaves off. It presents the natural history of our trees: when and how they reproduce themselves; how their form or physical structure protects them from wind and snow, from cold or fire; how animals get food and shelter from trees; how people have used trees, both in the past and in modern times; and how diseases, insect pests, and environmental degradation are affecting trees today.




  Trees have been and continue to be extremely important to the landscape, ecology, and economy of New England. The region was heavily forested when English Puritans first came ashore in 1620 at Plymouth Rock. They and subsequent settlers found a great forest interrupted by natural openings—bogs and fens, grasslands bordering rivers, and tracts denuded by lightning-sparked fires—as well as areas that Native Americans had cleared for agriculture or burned off to provide forage for the animals they hunted. Over the next three centuries, English and European immigrants and their descendants cut down essentially all of the old-growth trees, using their wood and other products and clearing many acres of land to create farms.




  Today most of New England is again wooded. The trees cloaking the land are not necessarily tall, majestic specimens like those that greeted the settlers, but members of a younger forest. All of the trees native to New England are described in this book, and range maps are included for almost seventy species. (The maps are drawn from the Atlas of United States Trees, by Elbert L. Little, published by the USDA Forest Service.) The last chapter describes common introduced trees. Rather than placing the various species in a taxonomic order, as is usually done in field guides, they are arranged alphabetically, so that readers can more quickly find entries for specific trees. The index includes common or colloquial names by which people may know certain trees, as well as their taxonomic names.




  Trees can be separated into two general categories: needle-leaved and broad-leaved.




  The needle-leaved trees, which number thirteen of the native seventy-seven species detailed in the text, are the older, less highly evolved group. They include balsam fir, eastern hemlock, the spruces, tamarack, the pines, and the cedars. Their needlelike (or scalelike, in the case of the cedars) foliage performs the same function as do the leaves of broad-leaved trees: It captures sunlight and then uses it, in combination with water and nutrients picked up by the roots, to create carbohydrates, which fuel the tree’s growth and reproduction. The needle-leaved trees are sometimes called conifers because they bear their seeds in cones or conelike structures. (Some of the broad-leaved species also present their seeds in cones.) People often call the needle-leaved trees evergreens, because they hold on to their verdant needles for more than one growing season. (One of the needle-bearing species, tamarack, sheds its needles each fall, right along with the broad-leaved trees. Also, American holly is a broad-leaved evergreen that can photosynthesize in all seasons.)




  The broad-leaved species evolved later than the needle-leaved trees. Instead of needles, broad-leaved trees possess leaves: flattened blades of different shapes and sizes, depending on the species and the individual tree and its location and stage of life. Photosynthesis takes place just below the leaf surface. Broad-leaved trees shed their foliage in autumn; if they did not, snow and ice would build up on the leaves, tearing them off and damaging the twigs and branches that bear them. Broad-leaved trees are also known as deciduous, referring to the periodic shedding or falling off of their foliage.




  From the time I was a child, I have stood in awe of trees—not just the huge, impressive ones but also the scraggly types and sprawling sorts and gangly saplings, trees that branch low and trees that tower high. I find trees beautiful, intricate, and reassuring. They are plants, to be sure, but sometimes they seem to have minds of their own; clearly, they have strategies—embedded in their genes, if not the product of an intellect—to help them survive and prosper.




  Trees are vibrantly alive. They cannot pick up their roots and wander, but they travel through the dispersal of their seeds. They move in the wind. Their branches sway. Their leaves clatter or whisper or rasp, their trunks groan and creak, their nuts thud the ground. They communicate through their interlinking roots and through chemicals released by their leaves, essentially giving them the ability to talk with one another. They are steadfast, yet remarkably changeable. An exciting and rejuvenating aspect of trees is how different they appear at different times of the year. Trees are a key part of how I perceive nature and its ongoing cycles.




  In spring, the swollen buds promise that winter’s austerity is nearing an end. Trees put forth flowers, including some that are quite beautiful, if rarely seen, high in their crowns—flowers that develop into fruits and nuts of the utmost importance to many wild animals.




  Summer’s foliage covers up the frameworks of the deciduous trees, a forgivable obscuring since the leaves are so young and soft-appearing and verdant, full of promise, perfect in shape and appearance. The leaves cast shade during the heat of summer—shade that refreshes the woodland walker, shade that is essential for nesting birds, amphibians dwelling in moist nooks, trout finning in chill streams. By late summer, the leaves have become tattered, pinholed, skeletonized, used by life; they remind us that time is limited and must come to an end for every living thing.




  Most leaves change color in autumn. Their energy-producing process, photosynthesis, shuts down when the days grow shorter, and light becomes more limited. As their green chlorophyll breaks down, hidden pigments in the leaves are unmasked, and the forest becomes a kaleidoscope of bright colors set against the abiding green of the needle-leaved trees. The deciduous leaves come flurrying down. On the forest floor they deteriorate and release elements needed for plant and animal growth. Nuts fall, changing the behaviors and movement patterns of wildlife.




  I think I like trees best of all in winter, when their shapes stand out boldly along city streets, on the edges of fields, and against the snowy forest floor. The forces and exigencies that affect a tree, and the lifestyle that it follows, can be seen in the shape and stature and soundness of its trunk and in its limbs and twigs. Every tree, no matter how twisted or stunted, presents a fundamental and honest beauty.




  



  — Charles Fergus




  The Butternut Farm




  Lyndon, Vermont




  July 2025




  













   
[image: chpt_fig_001]



   

  Alder




  IF ONE FOLLOWS THE USDA Forest Service’s definition of a tree—a woody plant attaining a height of 13 feet or more and having a single trunk at least 3 inches in diameter at breast height, or 4½ feet above the ground—then the alders scarcely qualify. Most of them are shrubs. But a book about New England trees that ignores these fascinating swamp dwellers is, to my way of thinking, incomplete.




  

  Speckled Alder (Alnus incana). Speckled alder, sometimes called tag alder or gray alder, ranges from Newfoundland and Labrador west to Saskatchewan and south to West Virginia and the Upper Midwest; it is regionwide in New England. Altogether, seven alder species occur in North America. Most are rather shrubby, although one—red alder, in the Pacific Northwest—attains the stature of a sizable tree, sometimes standing 80 feet tall. The alders are closely related to the hornbeams and the birches.
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  Alders grow best in wet but well-drained soils that are sandy or gravelly. They require full sunlight. Usually, an alder arises as a composite plant consisting of several to many crooked, branching trunks, all springing from a central rootstock. The egg-shaped leaves of speckled alder are 2 to 5 inches long, with prominent veins and coarsely toothed edges. They feel thick and leathery to the touch and sometimes have a rippled or wrinkled aspect. In summer, alder leaves are a deep glossy green, darker on top than on the bottom. In autumn, they turn bronze-yellow or take on a brownish cast before falling.




  Speckled alder is so named because the bark on twigs, stems, and trunk is stippled with pale yellow or off-white speckles. The speckles are lenticels, pores that permit the exchange of gases between the plant’s interior tissues and the surrounding air. Look for speckled alder on flats alongside lakes and streams, in bogs and swamps, in damp depressions, and in areas that flood in spring.




  In April, before an alder leafs out, its flowers open and expand into furry catkins. Male and female flowers may occur on the same twig. Wind carries pollen from the male to the female flowers. Over the summer the fertilized female flowers develop into conelike structures that open in autumn to release small, winged seeds that are dispersed by the wind. Empty cones may remain on the twigs until the following year. The cones—rounded, woody, and about ½ inch long—hang down and look like miniature pine cones.




  Most alders stand no taller than 10 feet, although the occasional specimen will reach 20 or 25 feet. The trunks, or stems, are rarely larger than 4 inches in diameter. Eight, ten, even twenty stems may issue from a clump. Often, they curve outward before angling up, on account of heavy snow having flattened them when they were young. Thickets of young alders can be almost impenetrable.




  Alders have shallow root systems. Like aspens and some other trees, alders can reproduce vegetatively: Their roots radiate out through the soil, then send up other stems several feet away from the parent plant. This underground root network with its attached, aboveground stems is called a clone. While individual stems may not live very long, clones can persist for decades. The roots of neighboring clones mesh with each other and sometimes even graft themselves together. Along a stream, interwoven alder roots help anchor the soil and prevent bank erosion, particularly in areas prone to flooding.
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  Alders carry their seeds in small cones. The developing fruits are borne farther out on the twigs than the previous year’s cones.




  The roots serve another function important to the ecology of bogs. They possess nodules, small bumps located just beneath the surface of the soil, in which nitrogen-fixing bacteria live. The alders supply the microbes with organic food, and, in turn, the bacteria give the alders nitrogen in a form that the trees can use. Such a mutually beneficial relationship is called symbiosis. The microbes also release nitrogen into the bog soil, a highly anaerobic and acidic environment where nitrogen, an element essential for plant growth, is scarce. Alder leaves are rich in nitrogen, and when the stems shed their leaves in fall and the leaves subsequently break down, more usable nitrogen enters the soil.




  Beavers eat the buds and bark of alders and use the remaining woody parts for building or repairing their dams and lodges. Moose often feed on alder. White-tailed deer browse alder, although it is not a preferred item in their diet; some sources call it starvation food. Cottontail rabbits and snow shoe hares eat twigs and bark, and ruffed grouse take buds and catkins. In autumn, goldfinches, chickadees, redpolls, and pine siskins eat alder seeds.




  Alders may be more important to wildlife as cover than as a food source. Ducks float on potholes and small streams that wander through alder stands. Woodcock often rest on the ground in alder stands, probing their bills into the soft soil in search of earthworms, a favorite food, while overhead the crowded, interwoven branches shield them from hawks and owls. Deer hide amid the dense growth; in October and November I find alder stems much scuffed and frayed by buck deer, which, seized by the rut, slash their antlers at the pliant trunks. In spring and summer many birds nest in alder thickets. The alder fly-catcher gets its name from this favored habitat. Yellow-bellied flycatchers, yellow warblers, common yellowthroats, red-winged blackbirds, and swamp sparrows also nest in alders. Check out an alder stand after leaf fall to find many nests, in various sizes and shapes, left over from the spring and summer breeding season.




  “No commercial value,” say the tree texts about alders, whose trunks are insufficiently straight and thick to yield marketable timber. Yet this plant offers so much more.




  

  Smooth Alder (Alnus serrulata). Quite similar to speckled alder, smooth alder ranges from southern Maine to Florida and Texas; it is absent from the northern parts of Maine, New Hampshire, and Vermont. Smooth alder is sometimes called hazel alder. This wiry plant grows along streams, lake margins, and bogs. Its leaves are more finely toothed than those of speckled alder and are not rippled or wavy. The fruit clusters sit upright rather than dangling downward as in speckled alder. Both kinds of alders offer valuable food and cover to wildlife.
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  Ash




  BOTANISTS RECOGNIZE SIXTEEN SPECIES of ash trees in North America, including three in New England: white ash, black ash, and green ash. The ashes belong to family Oleaceae, the olives, and are closely related to the well-known shrubs forsythia, privet, and lilac.




  Native Americans from many cultural groups used (and still use) different parts of ash trees for medicines and articles such as snowshoes, canoe paddles, and baskets. Many native people revere the ashes, and some connect them to the creation of human beings.




  Ash trees also have strong links to European legend and mythology. Early Germanic peoples believed that a giant ash, Yggdrasil, supported the universe. One of the tree’s roots extended into the underworld, another into the land of the giants, and a third into the home of the gods; dew that dripped from the tree’s leaves made flowers spring up on the earth. Scholars suggest that this “world tree” concept is reflected in today’s maypole and Christmas tree traditions. British and European settlers brought with them a sense of awe regarding ash. A door framed with ash wood was a “witch door” that warded off evil spirits. Some folks placed ash leaves in their boots and leggings, believing that no snake would ever cross such a barrier. If bitten by a snake, they might treat the wound with preparations made from the buds and bark of ash.




  

  White Ash (Fraxinus americana). The largest and most abundant ash species in the Northeast, and the most valuable one for lumber, is white ash. This medium- to large-sized tree grows in forests and open upland habitats from Nova Scotia west across southern Canada to Michigan and Wisconsin, and south to Florida and Texas. White ash is regionwide in New England, making up an estimated 4 to 8 percent of all hardwood trees. (At one time taxonomists recognized a separate species, Biltmore ash, whose twigs are velvety and hairier than those of white ash, but today Biltmore ash is considered to be a variety of white ash and may in fact be a hybrid of white and green ash.)
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  A mature white ash will stand 70 to 80 feet tall, with a trunk 2 to 3 feet in diameter; old-growth trees can reach more than 120 feet tall, with a trunk diameter of 6 feet. An immense white ash in the Mohawk Trail State Forest in western Massachusetts was 145 feet tall with a girth of more than 9 feet. The trunk of white ash tends to be quite straight and, on a forest-grown tree, clear of branches and branch scars for a considerable distance from the ground up.




  Ashes are among the tardiest of our trees to leaf out in spring. In northeastern Vermont, where I live, the leaves do not come out fully until the last days of May. The compound leaves stand opposite each other on stout, gray-brown twigs. A single leaf is 8 to 12 inches long and composed of five to nine leaflets. Each leaflet measures 3 to 5 inches long by about 1½ inches wide and stands off from the main stem on a short stalk. Leaflets may be slightly toothed along their margins or not toothed at all. Often the leaflets do not appear to be parts of a compound structure, but rather a collection of individual leaves. Lance-shaped and tapering to a point, they are a lustrous dark green above and silvery white below. Generally the foliage is thickest on the outer fringes of a white ash, and an observer leaning against the tree’s trunk can look up and see the sky through the rather sparse crown.




  The columnar trunk is clad with distinctive bark made up of long, narrow, diamond-shaped fissures running lengthwise with the trunk. Fine, tight, slightly flat-topped ridges intersect with one another and stand between the diamond fissures. From a distance, the pattern suggests the reticulated skin of a snake. The bark is usually medium gray or a pale gray-brown. It’s believed that the tree’s common name comes from the bark’s color, which resembles wood ash. (This ancient name presumably was first used to describe the European ash, F. excelsior.)




  A fast-growing tree, white ash does best in rich, moist, well-drained soil. It thrives along streams and lakes and rarely grows in swamps. Ashes tend to come up singly or in small clusters rather than in extensive same-species stands. White ash is vulnerable to drought, especially in spring and early summer.




  Individual trees are either male or female. Trees of both sexes send out flowers just before they leaf out or while they are putting forth their leaves. Usually more male than female trees flower. The male flowers hang in dense, reddish-purple clusters; the female flowers are also clustered but are airier and not crowded together as tightly. The wind carries pollen from the male to the female blossoms. Over summer, the female reproductive structures grow and mature into samaras, or keys. An ash samara is 1 to 2 inches long and consists of a seed encased in a thin husk attached to a papery wing. Its overall shape and rounded tip resemble the blade of a canoe paddle. Ash samaras are not paired like maple samaras but instead dangle in drooping clusters of a dozen or more seeds. In November and December, it is easy to tell female ash trees from the males, for it is the former whose crowns are thick with samaras. The samaras gradually fall off the twigs through the winter. The wind can carry them 400 feet or farther. The seeds can remain viable in the leaf litter on the forest floor for up to 7 years.




  Healthy mature trees produce good seed crops about every third year. Ash seeds are an important food for wildlife. Wood ducks, bobwhite quail, purple finches, pine grosbeaks, cardinals, squirrels, and many other birds and small mammals eat white ash seeds. Rabbits, beavers, and porcupines eat the bark of young trees, and deer and moose browse on twigs, foliage, and seedlings. Large white ashes may develop cavities in their trunks used by cavity nesters, including woodpeckers.
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    Both the leafstalks and the leaflets of white ash are opposite. White ash is found in dry to moist woods.




  Early in its life, white ash is remarkably tolerant of shade. A seedling growing in deep shade may rise only a foot in 15 years. However, its root system will become quite well developed, letting the seedling respond rapidly if a neighboring tree dies or falls, opening a gap in the forest canopy toward which the ash can lift its crown. The young trees have few branches; to minimize snow and ice loading, the boughs reach upward in a candelabra shape. As trees grow older, they become less shade tolerant and structurally sturdier. White ash generally forms a taproot that splits into several downward-growing roots, with side roots branching off at intervals. Stumps cut low to the ground freely send up shoots that can develop into new trees.




  In autumn white ash begins to change its leaf color earlier than almost any other tree. In a dry year the foliage may simply turn dull bronze and fall off; in other years the leaves become a beautiful purplish blue or burgundy. In A Natural History of Trees, Donald Culross Peattie nominated ash as “the most versatile colorist of all our woods,” supplying “the bronze and mauve tints that are the rarest in our autumn displays.” I have noticed that the ashes in our woods are among the earliest trees to drop their leaves in autumn, with only the butternuts jettisoning their leaves earlier. After ash leaves fall to the ground, they enrich the soil with high levels of sugars and nitrogen.




  Ash has some of the toughest wood, pound for pound, of all American trees. It weighs about 42 pounds per cubic foot, which is lighter than white oak and sugar maple, about the same as red oak, and heavier than red maple. Ash wood is strong and flexible, able to withstand sudden shocks. Native Americans used it for snowshoe frames, canoe paddles, and sleds—products that are made from ash to this day. Years ago I bought a pair of snowshoes from Rick and Marie Boutin of Williamsville, Vermont. The shoes’ frames are made from local ash, which the Boutins bent into the shape they needed after heating the wood and saturating it with steam. On each of my shoes, a single piece of 1-inch by 1-inch wood turns all the way back on itself and is riveted together for the last 6 inches to form the tail. The crosspieces are ash, and the whole is strung with rawhide lacing.




  Settlers built wagon frames from ash; they also fashioned butter tubs from it, since the wood is flavorless and odorless. Today ash gets turned into tool handles (especially long tools, such as rakes, shovels, hoes, and scythes), oars, skis, porch swings, polo mallets, and hockey sticks. Until recently, most bats used by major league baseball players came from white ash cut mainly in northern Pennsylvania and southern New York: young trees 16 to 18 inches in trunk diameter, since the wood becomes “brash,” lacking in resilience, when taken from older, larger trees. Due to a shortage of ash trees and ash wood, bat manufacturers have switched to using other hardwoods, especially sugar maple.




  White ash is a handsome wood with a warm, blonde color. When we remodeled our farmhouse, I laid it as flooring and had a local cabinetmaker use ash for our kitchen cabinets. It’s also an excellent firewood that splits easily and can be burned even in a green or unseasoned state. Some authorities have credited this property to flammable sap; in fact, white ash simply has a lower natural moisture content than other woods. An old English poem goes: “Ash wet or ash dry, a king will warm his slippers by.” Over the years I have burned a fair amount of ash in heating our house, and it seems to me that the wood yields more ash than almost any other kind of tree; maybe that makes its name even more apt.




  In the early 20th century, foresters ranked white ash among the premier timber trees, in part because of its “immunity from the attack of fungous diseases and insects.” Unfortunately, ashes are nowhere near so healthy or secure today. Several fungal diseases and a malady called ash yellows, caused by a phytoplasma (an extremely small bacterium), have stricken many trees.




  Far more destructive is an introduced foreign beetle, the emerald ash borer, which is killing ash trees in great numbers. This pernicious insect is believed to have arrived from Asia in wood used for shipping containers. Since then, this metallic green, ⅓- to ½-inch-long insect and its wood-boring larvae have attacked ash trees “at an unprecedented rate,” according to the US Forest Service, which asserts that “five North American species of ash are critically endangered,” including all three in New England.




  Although our ashes have developed chemical compounds to ward off native insect pests, those defenses don’t deter the emerald ash borer. First found in Michigan in 2002, the borer has spread rapidly, through its flight (populations can expand by 2 to 12 miles annually) and when humans move larvae-infested logs and firewood from place to place. Adult beetles feed on ash leaves, which doesn’t seem to harm the trees. Then the females lay eggs in bark crevices and cracks. As the larvae develop, they eat away at a tree’s inner tissues, carving long twisting tunnels in the phloem, disrupting the flow of nutrients and water, and essentially girdling the limbs or trunk. After the larvae become adults, they emerge in late spring or early summer through small D-shaped exit holes in the bark, then fly off to find other ash trees.




  As of 2024, the emerald ash borer had been found in thirty-five states and five Canadian provinces. In some places, the borer has killed 99 percent of the trees it attacks, amounting to hundreds of millions of the estimated eight billion ash trees on our continent. The borers have shown up in all the New England states, destroying ashes in both urban settings and forests. In the woods, ashes growing in groups or clusters seem more susceptible to attack than individual trees scattered through mixed-species hardwood stands. It can take 2 to 5 years for emerald ash borers to kill a tree, depending on how many larvae infest it. The borers attack mature and young trees, sometimes killing the latter before they get old enough to produce seeds.




  When large numbers of ashes die in a forest, a flush of light reaches the ground, letting any invasive shrubs in the understory thrive and spread. If ash trees are no longer present to produce browse and seeds in a woodland, local wildlife lose an important food source. If no more ash leaves fall and decompose on the ground, soil nutrients can become depleted.




  It seems fairly hopeless when you hear predictions that we will lose almost all our ash trees in the next 20 to 50 years. I have seen the devastation this insect can cause; when viewed from a ridge or mountaintop, dead and barkless ash trees stand like puffs of gray smoke in the forest below, marring the verdant canopy.




  But there are some encouraging signs, too.




  A native solitary wasp, Cerceris fumipennis, is good at finding and catching adult emerald ash borers; the wasps carry the beetles back to their in-ground nests and use them as food for the wasps’ developing larvae. Biologists can use the presence of emerald ash borers in the wasp nests as a biosurveillance tool, letting them quickly tell if the borers have arrived at a given site. Researchers are studying the possibility of quickly establishing C. fumipennis colonies in areas where the emerald ash borer appears. Forest scientists have also begun using parasitoid wasps brought here from China (tested extensively to make sure they won’t attack our native insects) to limit the numbers of emerald ash borers and slow their spread. The US Department of Agriculture is also exploring the possible use of a fungal pathogen to kill the invaders.




  Woodpeckers excavate and eat emerald ash borer larvae, which can blunt an infestation and keep a local population from expanding. One study found that downy, hairy, and red-bellied woodpeckers killed 40 percent of emerald ash borer larvae in a forest plot. Brown creepers and white- and red-breasted nuthatches also eat emerald ash borers in and on tree bark.




  “Lingering ash” are trees that have survived a borer infestation, sustaining little or no damage, perhaps because they have some genetic resistance to the beetle. Such trees could become the source of new breeding stock for future replanting.




  Several years ago, an emerald ash borer was found in a pheromone trap about 18 miles southwest of us here in northern Vermont. That’s too close for comfort, but so far, I have found no sign that the ash trees in our woods have been attacked. I always leave standing dead trees, called snags, to supply plenty of insect grubs for our local woodpeckers; other forest landowners create snags by girdling low-value trees. I’m keeping my fingers crossed that our ash trees won’t become the casualties of this unwanted insect pest, at least not during my lifetime.




  

  Black Ash (Fraxinus nigra). Black ash is a smaller, slenderer tree than its better-known relative, the white ash. A mature black ash may stand 60 to 80 feet tall, with a trunk 1 to 2 feet across. State record trees recorded in Maine and Vermont stood 78 feet and 84 feet tall, respectively, with crowns that spread 22 feet and 33 feet. Several black ashes grow in a low, wet area on our land here in northeastern Vermont. They are around 40 feet tall, their trunks crooked and leaning, the branches extending strongly upward.
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  The northernmost of the ashes, F. nigra prefers cool, damp habitats and often grows in bogs, along streams, and in poorly drained floodplains. It occurs from Newfoundland west to Manitoba and south to Delaware, West Virginia, Illinois, and Iowa. In New England the species’ range takes in Maine, New Hampshire, Vermont, western Massachusetts, and western Connecticut. Black ash prospers on peaty soils, and on sandy and loamy soils underlain by a limiting layer of clay that contributes to a high water table. Two trees often found growing with black ash are red maple and American elm, both of which grow more rapidly than F. nigra. Black ash also occurs in mixed stands along with northern white-cedar, balsam fir, black spruce, white spruce, eastern hemlock, tamarack, yellow birch, and paper birch.




  Distinguish black ash by its wedge-shaped leaflets with finely toothed margins. The leaflets attach directly to the compound leaf’s central stem rather than standing off on short stalks as do the leaflets of white ash. In black ash the overall composite leaf is 12 to 16 inches long—somewhat longer than that of white ash. In autumn the leaves turn yellow or rusty brown. The grayish-brown bark may be tight and furrowed or somewhat scaly. Corky ridges on the bark can be rubbed off fairly easily with the fingers. The tree’s buds are extremely dark, almost black.
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    The seed-carrying samaras of black ash are almost rectangular in shape, and the leaflets of this wetlands tree attach directly to the stem.




  Black ash flowers before it puts forth leaves in April or May, with wind taking care of pollination. The fruits ripen in August or September, and the seeds let go between October and the following spring. The seeds are borne in samaras, which have blunt ends. (The samaras of white ash have rounded ends.) Seeds may lie dormant on the ground for 2 to 8 years before germinating. When a black ash is cut down, it sprouts readily from the stump. Deer browse young sprouts and seedlings heavily.




  Other names for this tree include brown ash, swamp ash, water ash, hoop ash, and basket ash. Craft workers will split a black ash billet into short lengths, then set a piece upright on a flat surface and pound it on the end grain with a mallet. The impact causes the wood to split into sheets along the annual growth rings. Cut into thin strips, or splints, and soaked in water for added pliancy, the splints can be woven into baskets and chair seats. People also use the tough, resilient wood for barrel hoops, oars, and furniture. Black ash may get its name from its dark heartwood.




  Black ash is very susceptible to the emerald ash borer, an invasive Asian beetle that has killed millions of North American ash trees. In the Upper Midwest, virtually all the black ash has been destroyed by this pest; many New England black ashes have died, too. In this ongoing environmental and social tragedy, Native Americans of many cultural groups are losing a deeply revered source for the material they use in making the beautiful, useful black ash baskets that they have crafted for millennia.




  

  Green Ash (Fraxinus pennsylvanica). Green ash and red ash were once considered separate species (the latter has hairy twigs, the former doesn’t), but now taxonomists merge the two under the name of green ash. I once found several tall, mature green ash trees at Button Bay State Park in Vermont, where they grew on the edge of a backwater of Lake Champlain. Green ash attains a height of about 75 feet (50 to 60 feet is more usual, and some individuals can reach 100 feet) in wet habitats such as bottomland woods, stream banks, and moist fields. Green ash has shallow roots that spread wide, making it quite wind-firm. A green ash examined in North Dakota was 38 feet tall, with roots that had spread 48 feet laterally and penetrated 3.6 feet downward. Green ash tolerates soils that are even damper, and ones that remain flooded for longer periods of time, than does the closely related black ash.
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  Green ash grows from Atlantic Canada west to the Rocky Mountain states and south to Florida and Texas, the largest range of any North American ash. In New England it is found in northern and coastal Maine, the Champlain Valley in Vermont, parts of southern Vermont and southeastern New Hampshire, and throughout Massachusetts, Rhode Island, and Connecticut. Trees commonly growing along with green ash are boxelder, red maple, silver maple, sycamore, eastern cottonwood, black willow, and American elm. On a lowland site, green ash may follow after and succeed eastern cottonwood, quaking aspen, or black willow. More rapidly growing species, such as red maple and American elm, can ultimately outstrip green ash, so that the proportion of F. pennsylvanica in a mixed elm/ash/maple stand usually decreases as the years go by.




  Green ash tends to be branchier and to have a more crooked trunk than white ash. The gray-brown bark is fairly tight and interrupted by closely spaced furrows and ridges. The composite leaves consist of leaflets on short stalks attached to a central stem. The leaflets number five to nine per leaf; some have toothed edges, and some do not. They are smooth and bright green above, hairless or covered with fine pale hairs on their undersides. Overall, the leaves measure 10 to 12 inches long. I identified the green ashes growing along Lake Champlain by examining their bark and leaves. And since it was autumn, I was able to study their fruits, which are called samaras; the samaras of green ash are narrow and wedge-shaped, with a papery wing that stops short of its base. The seed, housed inside a thin skin, is plump and narrowly pointed at both ends. Green ash usually begins to produce fruits after it has gained a trunk diameter of 3 to 4 inches and becomes 20 feet tall.




  Green ash wood is heavy, at 44 pounds per cubic foot, and it is hard, strong, and flexible. Generally, loggers and lumber mills do not distinguish it from white ash, and it has been used for many of the same applications, including tool handles, wagon frames, and canoe paddles.




  Although green ash is found almost exclusively in lowlands, it will thrive when transplanted into moist upland soils. Green ash has been widely planted as an urban street tree, an ornamental, and a shelterbelt tree, particularly in the Midwest and West. In the Appalachians, land managers have used groves of green ash to reforest lands disturbed by strip-mining. In Michigan biologists found that the tadpoles of wood frogs fed on leaf litter from F. pennsylvanica decomposing in the vernal pools where the tadpoles developed. Green ash leaf litter helped the tadpoles grow faster and survive better than decomposing leaves of other trees, including the red maples that often replace green ash when the latter is killed by the invasive emerald ash borer.




  When the borer attacks green ashes, it usually kills them, although some trees have shown resistance. Ecologists suggest that the rapid population expansion and spread of the emerald ash borer may have been boosted by the great numbers of green ashes planted as ornamental and street trees, particularly in the central United States, during the middle of the last century as replacements for American elms killed by Dutch elm disease. Today urban foresters recommend limiting the total trees of a single species to no more than 10 percent of all street trees being planted. Aiming for diversity, many towns and cities are replacing dead, dying, or vulnerable green ash with maples, basswoods, hackberry, sycamore, hickory, and other hardwoods.




  I was curious about whether those beautiful green ashes I identified at Button Bay State Park in the early 2000s were still alive. I contacted a forester with Vermont’s Agency of Natural Resources; he told me he had hung up a purple prism trap at the park last year, and it had not caught any emerald ash borers. (Such traps have chemical lures that attract the flying adult borers, which get stuck on glue coating the traps’ surface.) Emerald ash borers have been found in the same county where the park is located. I hope their spread remains slow and limited.
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  Aspen




  IN THE LATE 1970S, the previous owner of our land in northeastern Vermont sold off most of the timber on the property. Chainsaws whined, a log skidder growled, and where a forest of mixed conifers and hardwoods had stood, tangles of branches and treetops littered the ground. Within a year or two, blackberries would have pushed up between the stumps. And soon new trees would have risen on the sunbathed land, including many aspens, their straight thin shoots lifting apple-green leaves skyward.




  Forest ecologists regard aspens as pioneer species, able to quickly establish themselves on abandoned fields or lands where logging, flooding, fire, or some other disturbance suddenly wipes out a stand of trees. In spring aspens produce millions of tiny seeds, each tufted with white plant down. The wind scatters the seeds over miles. If they land on bare ground, the seeds germinate quickly and begin turning disturbed lands back into forest. Another way that aspens quickly spring up is by sprouting from a parent tree’s wide-spreading root system after the tree itself has been removed.




  Two closely related species of aspen helped reforest the land that we now own: bigtooth aspen and quaking aspen. Both occur throughout New England. Quaking aspen prefers dry sites, especially those with sandy or gravelly soil. Bigtooth aspen colonizes dry, gravelly habitats, and it also thrives on rich, moist sites, including floodplains. In general, bigtooth aspen grows slightly taller, lives a bit longer, and is more wind-firm than its quaking cousin. Both species are widely known as “poplar” and “popple.”




  

  Bigtooth Aspen (Populus grandidentata). Bigtooth aspen ranges from Nova Scotia west across southern Canada to Minnesota, and south to North Carolina and Kentucky. It tends to be a small- to medium-sized tree. Most specimens top out at 30 to 40 feet, although on good growing sites they may grow 80 or even 100 feet tall. At maturity, the trunk is 1 to 2 feet in diameter, straight and with little taper, and often clear of branches for more than two-thirds of its height. The crown is narrow, rounded, and open. Most bigtooth aspens are short-lived: 60 years is reckoned a long life, although the root system, or clone, from which the trunk may have sprung is often very much older. (See the description of quaking aspen for an explanation of aspen clones and their potential antiquity.)
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  The bark of a young bigtooth aspen is pale olive green with a hint of gold. The bark is greenish because, like the leaves, it is living tissue, housing cells that contain the green pigment chlorophyll. During photosynthesis, chlorophyll captures the sun’s energy and uses it to change water and carbon dioxide into energy-rich sugar for fueling the tree’s life processes and growth. The life-giving gas oxygen is a by-product of photosynthesis.




  The dark, horizontal marks on the smooth bark of aspens and some other trees are lenticels, pores allowing the exchange of gases between the stem’s internal tissues and the atmosphere. As an aspen ages, its bark thickens, becoming harder and rougher and taking on a dark gray-brown color, sometimes turning almost black; this color change starts at the base of the trunk and gradually proceeds upward. The upper trunk and the limbs keep their thinner, photosynthesis-capable bark with its distinctive green-gold color. A beautiful color it is, especially in winter when the low sun lights up the vertical gold stripes of a stand of aspens, often the only brightness in the woods.




  As the tree’s name suggests, bigtooth aspen has a leaf with large teeth along its outer margin. (The quaking aspen leaf, by comparison, has many more, smaller teeth.) The bigtooth’s leaves are shaped like a heart, minus the deep notch. They are 3 to 4 inches long, deep green above and paler green below. The leafstalk, or petiole, is flattened and thin, like a ribbon, so that the least breeze sets the blade pivoting on its stalk. Bigtooth aspen is one of the first trees to leaf out in spring; according to J. H. White in The Forest Trees of Ontario, it is “at once picked out in the forest when the leaves are unfolding in the spring by the downy appearance of the whole crown contrasted with the green of other species.” In autumn the leaves turn a soft yellow, with a few trees turning orange or red.




  In winter, when leaves are not present, one can tell bigtooth from quaking aspen by examining the leaf buds located on the twigs and containing the next year’s foliage. On quaking aspen, the buds are shiny and less than ⅜ inch long; on bigtooth aspen the buds are dull and longer than ⅜ inch.




  Wild animals dote on both aspen species. In March and April porcupines eat the drooping, fuzzy flower spikes, or catkins, some of the first new vegetation in the forest; in summer they nip off branch tips, where the most nutritious leaves grow. Black bears climb into aspens—or bend them down to the ground—to get at the new leaves in spring. Snowshoe hares and cottontail rabbits nibble on the shoots and bark. White-tailed deer and moose browse twigs and foliage. Beavers prefer aspen to almost any other tree; the large rodents gnaw down aspens, eat the tender growing tissues and the bark on the branches and trunk, and use the leftover wood to build and maintain their dams and lodges.




  The conservationist Aldo Leopold, a Wisconsinite, wrote of the aspen in A Sand County Almanac: “He glorifies October and he feeds my grouse in winter.” I have watched ruffed grouse eating aspen buds. In the day’s last light, the birds alight in a winter-bare tree. Their feathers fluffed against the cold, they clamber about on the swaying branches, using their beaks to wrench off the energy-packed buds. They fill their crops quickly, in consideration of hawks and owls, and then take off in a clattering of wings and disappear into the gathering dusk. Aspen buds and catkins are favorite foods of the ruffed grouse throughout the bird’s range, which largely coincides with the range of bigtooth and quaking aspen in North America.




  Aspen is considered a “soft hardwood.” The wood of bigtooth aspen is close-grained, brittle, weak, and fairly light at 29 pounds per cubic foot, dry weight. The heartwood is pale brown, the sapwood greenish white. The wood goes for crates, pallets, excelsior (a kind of wooden packing material that unfortunately has been replaced by plastic bubble wrap and foam peanuts), matchsticks, tongue depressors, ice cream spoons (because the wood is tasteless), furniture parts, and interior house trim. Some aspens develop a rippling grain pattern, and such highly figured wood has been applied as a veneer on cabinetry and furniture. Aspen is often pulped, then turned into paper for magazines and books. It’s also manufactured into building products such as oriented strand board (OSB) and I-beams, in which chips or strands of the wood are glued to form sheets and structural framing members.
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    Both bigtooth and quaking aspens often grow as clones: interlinked stands of genetically identical trees sprouting from a common root system.




  Light and quick-burning aspen is useful for home heating. It’s easy to split, and it burns hot in a stove: perfect for taking the chill off on a frosty spring or fall morning when you don’t want a fire to last too long. Folks used to call it “biscuit wood”; they’d burn some aspen in the kitchen range to make a small fire and bake a batch of biscuits without heating the kitchen overmuch. In winter, aspen does a good job of igniting sticks of hardwood for the day’s fire.




  Aspens belong to the willow family, Salicaceae, a group of species whose members contain the compound salicin in their bark. Salicin is the key ingredient in aspirin. In the past, Native Americans used aspen bark to treat fevers, coughs and colds, and menstrual pains.




  When hiking or snowshoeing through our woods, I keep an eye on the aspens. In the hills that were logged in the 1970s, some of the 50-year-old trees are already in decline. Dried-out fruiting bodies of wood-decay fungi stud their trunks, and the boles of some of the trees have snapped off about halfway up. Woodpeckers have chiseled out nest cavities in the snags. The places where the aspens look healthiest are where the trees can still intercept plenty of sunlight, along the edges of old woods roads and log landings. In other places, yellow birches and sugar maples have begun to overtake the aspens.




  A process known as forest succession is taking place. The swift-growing aspens stabilized the soil on the newly logged slopes. They captured nutrients released by the rapid decay of branches and leaf litter, spurred by the increased temperature of the exposed forest floor. Over time, enough sunlight filtered down through their relatively open crowns to let the slower-growing birches, maples, and ashes thrive. These longer-lived hardwoods are now catching up with and outstripping the pioneering aspens.




  

  Quaking Aspen (Populus tremuloides). If even a faint breeze stirs the air, the leaves of the quaking aspen will dance and flutter, twisting on their pliant stems. Their undersides show silvery, then the upper surfaces display their slick green sheen in a ceaseless, energetic, back-and-forth flashing that makes the observer wonder if the tree itself is generating light rather than simply reflecting it.
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  Small teeth rim the leaf’s margin. The blade (the main, sun-catching part) is round with a pointed tip. The leafstalk is thin and flattened, at a right angle to the blade, and longer than the blade itself. The stalk acts as a pivot, presenting one side of the leaf to the wind, then the other. This near-constant motion may help the leaf get rid of excess moisture in the same way that a handkerchief waving in the wind will dry faster than one hanging in still air. The aspens belong to a group of trees known as the poplars, whose leaves all “quake” to some extent. Poplars grow rapidly, raising their crowns high and intercepting more sunlight than slower-growing, longer-lived trees. The poplars need to process a large volume of water to shoot up so quickly, and perhaps the quaking habit is a moisture-shedding strategy that keeps their growth systems operating at full speed.




  Quaking aspen (also called trembling aspen) has a larger natural range than any other North American tree. It grows from Newfoundland to Alaska, throughout New England and the Great Lakes states, and south in the Appalachian Mountains to Georgia and in the Rocky Mountains to northern Mexico. Aspens are extremely cold-hardy. They can survive temperatures as low as –80 degrees Fahrenheit. Forest ecologists suggest that aspens are genetically equipped to survive winters of a severity unknown since the last ice age.




  Quaking aspens quickly reforest unstable or disturbed habitats such as fire-charred woodlands, avalanche slides, gravel banks, and logged-over areas. They seed themselves onto abandoned fields. They prefer fairly dry habitats but will sprout in most places and in almost all soil conditions except swamps. Quaking aspens have a short lifespan—60 to 70 years—and are succeeded by hardwoods and conifers that grow in the partial shade cast by the aspens’ relatively open foliage. Richly diverse shrub and herb communities often cover the ground beneath aspen stands.




  Aspens are either male or female. Before leafing out in spring, trees of both sexes put forth long, dangling composite flowers, called catkins. The wind blows pollen from the male to the female flowers. Later the wind scatters the downy seeds that develop from the fertilized female flowers. The seeds are tiny and light (two to three million weigh 1 pound) and can float for several miles; they contain few energy resources, in contrast to a large nut such as an acorn, which is chock-full of carbohydrates to be used by the new plant as it seeks to establish itself. After it touches down, an aspen seed remains viable for only 2 to 4 weeks. The microscopic rootlets that the seed produces cannot penetrate through leaf litter; to survive, the seed needs to fall on bare or scarred ground.




  An aspen seedling can stand 4 feet tall after only 1 year of growth. In its second year the sapling slows its upward growth while its roots spread out horizontally underground. In addition to reproducing sexually by means of seeds, aspens spread through vegetative reproduction, similar to the way a strawberry or a grass plant enlarges itself by sending forth runners, which themselves send down roots and give rise to stems. From an aspen’s roots, new shoots or stems—botanists call them ramets—grow vertically. These shoots can develop into trees, complete with branches, leaves, and bark. A root may snake along for 100 feet before sending up a ramet, and each new ramet then sends out its own roots that sprout additional stems.




  This unit of interlinked trees, all of them genetically identical, is called a clone. A typical clone may have a hundred stems and spread to a width of 80 or more feet. In the Wasatch Mountains in Utah, researchers in 1993 documented a quaking aspen clone that covered 106 acres and weighed an estimated 13 million pounds. The scientists gave the clone a name—Pando, a Latin word meaning “I spread”—and proclaimed it “the most massive living organism in the world.” East of the Rocky Mountains, clones are believed to be smaller, usually no more than a few acres in extent.
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    The stem of a quaking aspen leaf is ribbon-shaped and pliant, letting the leaf flutter even in the slightest breeze.




  A clone’s extensive and intricate root network can shuttle water and nutrients from one part of the organism to another, a strategy that lets aspens thrive in a patchy environment. When fire or logging wipes out a clone’s standing shoots, the root system immediately sends up thousands of new ones. In Pennsylvania a forester found 24,792 stems per acre of quaking aspen in a tract that had recently been cut. In the West, researchers have counted densities of 400,000 aspen stems per acre.




  An individual aspen stem may live a hundred or more years and achieve a height of 100 feet, although most do not live much beyond 60 or grow taller than 40 feet. But how old is the plant from which the tree may have arisen? A clone in Minnesota has been aged at 8,000 years. Some researchers suggest that aspen clones may achieve an age of a million years or more. “In principle,” writes botanist Michael Grant, one of the discoverers of Pando, “clones may even be essentially immortal, dying only from disease or the deterioration of the environment rather than from some internal clock.”




  Observant people can recognize different clones and may be able to distinguish between the several clones that often merge to make up an aspen stand. The angle between individual branches and the main trunk tends to be a genetically determined trait: Branches on the trunks of one clone may angle off at 45 degrees, while those of another clone may form 60-degree angles. Different clones may leaf out at slightly different times in the spring, and autumn colors can vary from one clone to the next. Writes Grant, “Some clones turn a brilliant, shining yellow,” while “others manifest a deep, rich gold, vibrating with many overtones. The leaves of still other aspens turn red; some show a barely perceptible tinge, others a rich scarlet.” Here in northern Vermont the vast majority of quaking aspens turn a clear, glowing yellow.
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