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  To
Faythe M. Butler
and
Jack Olsen.
They made trails.




  Objects are concealed from our view not so much because they are out of the course of our visual ray as because we do not bring our minds and eyes to bear on them; for there is no power to see in the eye itself, any more than in any other jelly. We do not realize how far and widely, or how near and narrowly, we are to look.




  Henry D. Thoreau




  If you can see, you can see with your nose and smell with your ears.




  Frederick Franck
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  Introduction




  It is one thing to recognize a plant or animal. It is another to know where to look for it, to become familiar with its ways of life, to achieve a sense of its links to other organisms and its existence as a community dweller.




  Providing the name and identifying the features of a plant or animal are the concerns of field guides. Many excellent ones now exist. But as environmental awareness increases and more of us become vitally interested in the “planet part of ourselves,” we develop a need to reach beyond that first step. We want to know something more. We want to understand this life form not only as an individual but also as an interdependent element of its habitat.




  That’s the focus of this book: to explore the details of certain organisms and their communities (including the human community) and to advance beyond the scope and intentions of the field guide.




  Plants form the ultimate base of the food and energy chains upon which all organisms depend. Forest and edge plants, the subjects of this book, are the foundation of particular plant habitats. Forests may be broadly divided into woodlands composed of coniferous, deciduous, or mixed species (the terms forest and woodland are used interchangeably in this book). Or, on the basis of moisture, they can be classified as moist, mesic, or dry. Forest plants are stratified into various, rather distinct levels: tall trees, understory trees and shrubs, a ground layer of low shrubs and herbs, and the all-important subsurface flora of fungi.




  Except on wooded shorelines fronting lakes or streams, a forest is almost always bounded by an edge. Edges are border zones, transition areas, between forest and open land, including openings in the forest itself. Dominant edge species consist mainly of shrubs and small trees that generally tolerate much less shade than forest plants. Edge plants are often pioneering species, characteristic of young stages in plant succession. Edges are by definition unstable. They form the “front line” of the forest and are major players in the process by which open land becomes forested.




  The plants covered here characterize most forest and edge habitats of northeastern and north-central North America. Accounts focus not only on features of the plant itself but also on its existence as a community hub for other organisms and processes. Plant and animal coactions—that is, the effects of one species upon another—range through parasitic, commensal, competitive, and mutualistic relationships. Most often the interactions are not rigidly exclusive to the organisms involved, yet some species have evolved highly specific coactions. Examples from all parts of this continuum abound in this book.




  Such host-specific organisms as leaf-spot fungi, powdery mildews, aphids, and scale insects are almost universally present on plants. Thus, except in cases where these organisms are especially conspicuous or important, they are generally omitted in the separate accounts. Many other common associates, such as lichens, mosses, and many kinds of fungi, seed plants, and insects, are not host-specific or coactive to a sufficient degree to warrant inclusion. Such organisms are nevertheless important habitat residents.




  Herb, shrub, and tree are general and ultimate size designations; shrubs and trees are woody, herbs are not. Technical biological terms, though kept to a minimum, are usually defined at the places they occur in the text. A short list of recurring terms appears in the glossary at the end of the book. Latin names are added only for plant and invertebrate animal species, since these are the organisms whose common or popular names most often lead to confusion. I have personally inspected all the plants as well as the large majority of other organisms mentioned. With few exceptions, the illustrations were drawn from field specimens I collected or photographed.




  Thorough treatments, of course, really don’t exist in science. The totality of accomplished field investigations to date into the lives and associates of many plants—even some very common ones—often amounts to very little. This book scratches at only a few of the known and more visible surfaces. Plenteous opportunity exists for individual observers to add to our understanding by the simple investment of time and notice. The aim of this book is to help one take such time and notice.




  If you enjoy being outdoors, enjoy finding, watching, enlarging your own scope of vision and vision of life ... this book, my friends, is for you.






  Anemone, Wood (Anemone quinquefolia). Buttercup family. Herb in moist woods and dry or mesic prairie. Its white, solitary flower and deeply divided three- or five-part leaves identify this delicate spring perennial.




  Other names: Windflower, mayflower, nimble weed, wood flower.




  Close relatives: Thimbleweeds (Anemone); hepaticas (Hepatica); buttercups (Ranunculus); baneberries (Actaea); rue anemone (Anemonella thalictroides).




  Lifestyle: An examination of the bisexual flower shows that its apparent petals (usually five or six) are actually sepals (bracts that underlie the petals in most wildflowers); real petals are absent.




  Wood anemone, one of the earliest spring flowers, thrives colonially in the sunlit woodland floor, which will later be shaded by the tree canopy. The light-sensitive flowers close at night or on cloudy days and are thus limited to insect pollinators that are active in the daytime. (Many other white flowers attract night-flying moths.) The flowers last about two weeks.




  Flowerless anemone plants often have a single leaf of five leaflets; the flowering plants show three sets of three leaflets. This difference reveals the plant’s means of energy conservation. It concentrates its dominant growth activity on either vegetative or reproductive forms.




  Associates: Spring. Look for wood anemones at the same times and places as other woodland ephemerals, including hepaticas, spring beauty, and trout lily.




  Golden-brown, pilelike growths on leaf surfaces indicate the feeding of Eriophyes mites.


  Pollinators are primarily early-appearing wild bees and beelike flies.




  Lore: Anemones are linked in mythology with the wind (the name derives from anemos, the Greek word for “wind”); just why remains obscure, unless this name refers to the flower’s windlike, ephemeral existence.




  They are also linked with images of human sadness. In various accounts, these flowers sprang from Venus’s tears over the dead Adonis (“Where a tear has dropped, a wind-flower blows”); or, in England, from the blood of Danes slain in battle. To the ancient Chinese, anemone was a “death flower” and was used in funeral rites. A meadow species of this little flower was probably the biblical “lily” (as in “consider the lilies of the field”), with which Solomon’s glory could not compare.


  




  Ash, White (Fraxinus americana). Olive family. Tree in dry to moist woods. Its opposite, feather-compound leaves, deeply notched leaf scars, and narrow, winged seeds shaped like canoe paddles are good field marks.




[image: White ash twigs are slightly compressed, especially at the leaf nodes. The grooved leafstalks are opposite on the twig.]





  Other name: American ash.




  Close relatives: Forsythias (Forsythia); privets (Ligustrum); lilacs (Syringa).




  Lifestyle: White ash flowers are wind-pollinated and unisexual, with male and female flowers appearing on separate trees before the relatively late leaves emerge. Usually more male than female trees flower. The fruits are winged samaras or “keys” and may remain on the female tree in drooping clusters through winter.




  This tree always grows singly or in small groups, often on well-drained sites along streams and on north and east slopes. Its straight, columnar trunk displays characteristic narrow, diamond-shaped bark fissures. Slightly flattened at the U-shaped leaf scars, the twig has a knobby, bonelike appearance. In the fall, starch accumulates near the terminal buds, later providing a quick surge of energy in early spring for flowering. The foliage, turned a distinctive maroon or reddish green, drops early in autumn.




  White ash is moderately shade tolerant (less so as it ages), fast growing, and long-lived. It is, however, very sensitive to drought, especially in spring and early summer.




  Associates: Look for white ash among those hardwood species found in dry or mesic oak-hickory forests; it appears less commonly in beech-maple woodlands.




  Spring, summer. Beneath and around white ash trees are good places to hunt in early spring for morel mushrooms, especially the common morel (Morchella esculenta), the thick-footed or gigantic morel (M. crassipes), and the black morel (M. angusticeps).







[image: The black or narrowhead more/ grows in early spring from the leaf litter beneath ash as well as other trees. Other morels beneath ash may include the common and thick-footed morels.]





High sugar and nitrogen levels in its fallen leaves provide a rich humus for earthworms.




  This tree is a favorite host of oystershell scale insects (Lepidosaphes ulmi), tiny brownish sap-suckers that mass on twigs. Stunted or yellowed foliage often indicates their presence.




  The ash flowergall mite (Aceria fraxinivorus) attacks male flowers only, leaving gall clusters that blacken and remain over winter.




  Inspect the leaves for a large, green, smooth caterpillar with a rear projecting horn; this is probably the larva of either the waved sphinx (Ceratomia undulosa) or the great ash sphinx (Sphinx chersis). Another common moth to watch for is Grote’s sallow (Copivaleria grotei). The adult is olive green and black.





  A reddish brown insect that closely mimics the paper wasp (Polistes) may be the lilac or ash borer moth (Podosesia syringae), one of this tree’s most destructive pests; large, scarlike outgrowths on the trunk may indicate where the caterpillars have burrowed.




  Masses of whitish, caterpillarlike larvae consuming foliage in early spring likely are brown-headed ash sawflies (Tomostethus multicinctus), which may defoliate entire trees.




  Summer, fall. Look beneath the tree for an olive-brown pore mushroom with an off-center stem. This is probably the shallow-pore, Boletinellus merulioides.




  Another wasplike borer, similar in appearance to the ash borer, is the banded ash clearwing (Podosesia aureocincta).




  Ash trees are favorite hosts of the fall webworm (Hyphantria cunea), a tiger moth caterpillar that builds communal, tentlike nests enclosing the foliage at branch tips. The unsightly nests may expand to encompass several branches. They commonly remain on the tree over winter as ragged masses of silken webbing. Insect raiders on webworm nests include two hornet species, the sandhills hornet (Vespula arenaria) and the bald-faced hornet (V. maculata). The hornets sting and carry away the caterpillars to feed to their own larvae. A small ichneumon wasp (Hyposoter pilosulus) enters the nest to parasitize caterpillars by inserting eggs into them; dead caterpillars in the nest may have hosted these parasites. Allegheny mound ants (Formica exsectoides) also raid the nests.




[image: Fall webworm nests enclosing the tips of branches are familiar sights in summer and fall, especially on ash and black wolnuttrees. Other insects often parasitize these nests.]





  Winter. Dried remains of oystershell scale insects sheltering their egg masses may be visible on the bark. Blackish gall clusters of the ash flowergall mite may also remain.




  All year. A large, woody bracket fungus, Phellinus perenniporia, often grows on dead or dying ash trees. This dark, hoof-shaped fungus is the exterior fruiting portion of a heartwood rot and indicates interior decay.




  Lore: This tree’s name is said to originate from the bark’s ashy color.




  Ash is a workhorse wood—durable material for tough tasks. Tool handles, oars, tennis rackets, skis, and furniture are some of its uses. The famed Louisville Slugger baseball bat comes from white ash stands in northern Pennsylvania and western New York. In furniture making, it is sometimes substituted for oak because of its similar color and grain.




  Native Americans made canoe paddles, snowshoe frames, and sleds from ash, and it is still used for these items. It is also an excellent fuel wood and campfire starter, burning even when green because of its flammable sap.





  In Norse mythology ash was “Ygdrasil,” the tree that supported the universe. In America both natives and early pioneers were convinced that white ash leaves, when stuffed in boots or leggings, were highly offensive to rattlesnakes and prevented bites. When swallowed, a decoction of ash buds or bark was said to be a sure remedy for snakebite. No medical evidence supports these claims. Aphrodisiac effects have been claimed for the seeds.


  





  Aspen, Quaking (Populus tremuloides). Willow family. Tree in open woods and thickets. Aspen is recognized by its rounded, triangular leaves and smooth whitish or greenish bark. The teeth on leaves of the closely related largetooth aspen (P. grandidentata) are larger and less numerous.



  Other names: Trembling aspen, smalltooth aspen, poplar, popple.




  Close relatives: Eastern cottonwood (P. deltoides); white poplar (P. alba); willows (Salix).




  Lifestyle: Sun-loving aspen fronts the woods. The basic aspen unit is not an individual tree but a clone of trees—all arising from the same lateral root system, all of the same sex, all genetically alike. A single clone may include more than a hundred separate stems (called ramets or suckers) and may spread to more than eighty feet. A clonal group can be distinguished from a distance by its profile, that of a parabola or mound, with the oldest and tallest stems in the middle.




  The flowers of both male and female clones are hanging catkins that emerge before the leaves. Pollination is accomplished by wind. Ramets begin flowering about age fifteen, producing abundant seed crops every fourth or fifth year. Aspen seeds remain viable for only a short time; they need bare, high-calcium soil with plenty of moisture for germination.




  But most aspen reproduce vegetatively (that is, by means of the suckers rather than by seed). The rise of ramets from an existing root system is stimulated by clear-cutting, by browsing, or in most cases, by ground fires that destroy standing ramets.




  Clonal root systems may survive indefinitely; some may be among the oldest living organisms on the planet. (A clone in Minnesota has been aged at about eight thousand years.) But individual ramets generally begin to deteriorate at thirty-five to forty-five years, though they may live to eighty. Because aspen is intolerant of shade, the spreading crown of an aging clone weeds out the shaded ramets below.




  Long, flattened leafstalks, flexible as ribbons, account for the characteristic flutter of aspen leaves in a breeze. Aspen leaves have evolved some remarkable defenses against insect feeders. Triggered by an attack of insects, the leaves manufacture phenol compounds that act as natural insecticides against foraging populations.




  Aspens in cold climates often show thicker, whiter bark on the south side, giving a subtle two-toned appearance to the trunks. The whiter bark provides a more reflective surface on the sun-exposed side so that the tree won’t thaw on that side.




  Associates: A pioneering species because of its sunlight requirement, aspen typically forms one early part of a conifer-hardwood relationship. Among northern hardwoods, for example, aspen frequently associates with the more shade-tolerant balsam fir, and both trees are gradually replaced by climax hardwoods.




  Several other plants provide clues about aspen habitat: Sweetfern generally suggests a low-quality soil for aspen, whereas a tall, vigorous growth of bracken fern (Pteridium aquilinum) indicates suitable conditions for aspen. Witch hazel and mapleleaf viburnum also indicate good aspen sites.




[image: Tightly crumpled, distorted leaves forming galls at twig tips indicate the presence of poplar vagabond aphids, which use the galls as feeding and egg-laying sites.]





  Quaking and largetooth aspens are often found growing in close proximity, and occasionally they hybridize, although largetooth aspens generally prefer drier sites and usually flower a week or more later. Many plant and animal associates of aspen are common to the entire poplar genus.




  Spring, summer. In very early spring, look on the ground near aspen trees for two mushrooms: the early morel (Verpa bohemica), the false or beefsteak morel (Gyromitra esculenta), and the black morel (Morchella angusticeps).




  A common whitish mushroom appearing in fan-shaped, overlapping clusters on aspen trunks, branches, and stumps is the oyster mushroom (Pleurotus ostreatus), a wood decomposer.






  More than three hundred insect species feed on aspen. One of the most conspicuous, the poplar vagabond aphid (Mordwilkoja vagabunda), is detected by crumpled, bunchy leaves forming bladderlike galls at the twig tips. These galls, turning blackish by midsummer, host successive generations of the aphids, which return to lay eggs. Oval, cracked twig swellings indicate feeding by larvae of a longhorned beetle, Mecas ornata.





  Spindle-shaped swellings on small branches may be caused by a clear-winged moth caterpillar, Memythrus tricintus.




  Oval black spots on older trunks are often the overgrown egg niches of the poplar borer, Saperda calcarata, one of the largest longhorned beetles. The adult insect has orange stripes, and its marks on the trunk may persist through the life of the tree.




  Masses of black, spiny caterpillars, each with a center row of red spots, are mourning cloak butterfly larvae (Nymphalis antiopa), which may defoliate entire branches. It produces two broods; spring caterpillars are the first progeny of adults that hibernated over winter.




  Aspen’s foremost insect pest, often defoliating acres of trees, is probably the forest tent caterpillar (Malacosoma disstria). Irruptions of this insect, at approximate ten- to sixteen-year intervals, are recorded back to 1790. Masses of bluish caterpillars feed on the leaves, leaving silken mats on trunks or branches. The adult female moth encircles twigs with shiny, square-cornered bands of eggs. Often during outbreaks, a large gray flesh fly (Sarcophaga aldrichi), which parasitizes the caterpillar cocoons, becomes abundant.




[image: A Nectria canker resembles a concentric target. Its shape is a result of differential growth of wood tissue and the canker fungus as both enlarge, eventually weakening the trunk.]







  The gypsy moth is another destructive foliage feeder (see Red Oak).




  Numerous other moth caterpillars feed on aspen leaves, including the big poplar or modest sphinx (Pachysphinx modesta), with a short rear horn, and the poplar tentmaker (Ichthyura inclusa), which webs several leaves together. The large aspen tortrix (Choristoneura conflictana) is a leaf-rolling caterpillar that causes periodic widespread defoliation.




  Large viceroy butterfly caterpillars (Limenitis archippus), with two hornlike projections behind the head, are also seen.




  Hairy woodpeckers often excavate nest holes in living aspens. Yellow-bellied sap-suckers prefer trees infected with Phellinus heartrot.




  For porcupines, aspen foliage is a choice summer food. The thin branch tips where the most nutritious leaves are crowded cannot support the animal’s weight, so it often nips these twigs, holding them in its paws until it eats the leaves. Look for these nipped twigs, often with leafstalks intact and only the blades eaten, beneath the trees. Earlier in the season, aspen catkins provide the protein-starved porcupine its first green food of the year.





  Black bears often climb into the treetops after aspen leaves, an important spring food source.




  Late summer, fall. Mushrooms growing beneath aspens at this time may include the reddish orange aspen scaberstalk (Leccinum aurantiacum); the pinkish-gray yellow foot (Tylopilus chromapes); and Suillus subaureus. All are pore fungi. The yellowish, many-branched crown coral mushroom (Clavicorona pyxidata) is common on decaying aspen, as are several gill mushrooms. The oyster mushroom may also reappear in late fall.




  Winter. On twigs, look for egg masses of the forest tent caterpillar.




  Aspen is an important winter wildlife food. Twigs and foliage are heavily browsed by white-tailed deer, elk, and moose. Snowshoe hares gnaw the bark.






[image: Gnawed trunks and abundant wood chips on the ground are marks of beaver work on aspen. Aspen provides the main food and construction resources for these animals.]





  Buds and catkins are favored foods of the ruffed grouse, and these birds often forage in aspen groves. (Once in the woods I found evidence of owl predation; all that remained was scattered grouse feathers and a neat pile of aspen buds. The owl had eaten all of the bird except the contents of its crop.) Ruffed grouse range closely coincides with that of aspen.




  All year. Two common canker fungi that attack living aspens are Hypoxylon mammatum and Nectria galligena. Hypoxylon, the major disease of aspen, appears as yellowish, sunken areas on the trunk marked by vertical cracks or black, blisterlike patches. Nectria, also called target canker, resembles a concentric target eaten into the tree. This canker enlarges only during cool weather; its intermittent growth, together with an edge of callus formed by the tree as it tries to heal the canker, produces the typical target appearance. Both cankers kill the tree by weakening the trunk until it eventually breaks off.




  The false tinder fungus Phellinus tremulae, a hoof-shaped bracket found on trunks and indicating heartrot, causes more loss of timber than any other hardwood destroyer. It frequently occurs on aspen.





  Except during winter months, aspen is harvested by beavers for food. They also use harvested trees as a building material for lodges and dams. (One study showed that an acre of aspens could support a colony of five beavers for three years.) Depletion of aspens seems to be the main reason for abandonment of beaver colonies.


  Lore: Aspen parkland forms a wide transition between prairie and boreal forest regions. Indeed, quaking aspen has the widest continental range of any tree in North America, growing from the tree line in Canada to northern Mexico.




  Aspen’s major commercial use is pulpwood for book and magazine papers; its clonal sprouting and fast growth make this tree a valuable cash crop. The soft, weak wood also provides materials for crating, matches, excelsior, and interior trim.




  Native Americans used aspen primarily for medicinal purposes. Like the related willows, bitter aspen bark contains salicin, an ingredient of modern aspirin. Solutions of the bark were used much as we use aspirin, for treating colds, fevers, coughs, menstrual pain. The Crees also used the sweetish inner bark for food, and the Chippewas tapped the tree for sap.






  Asters (Aster spp.). Composite family. Herbs. Various species of this perennial occupy almost every sort of wet and dry habitat, though most are sunloving and grow in open or edge areas. Prominent woodland species include the white wood aster (A. divaricatus), with white ray flowers and an often zigzag stem; the heart-leaved or blue wood aster (A. cordifolius); Lowrie’s aster (A. lowrieanus), with winged leafstalks; and the large-leaved aster (A. macrophyllus), with violet or white ray flowers and large, coarse basal leaves.




  Other names: Wild aster, Michaelmas daisy.




  Close relatives: Goldenrods (Solidago); fleabanes (Erigeron); and all other composites.


Lifestyle: More than sixty-five North American species exist, and they widely hybridize.


The bisexual flower heads are dominantly female since the ray flowers bear only pistillate (female) flower parts; the tubular disk flowers in the center bear both stamens (male) and pistils. A hand lens helps show this flower arrangement.




  In woodland asters, there is a much greater proportion of stem and foliage to flower clusters, in contrast to the reverse situation seen in meadow asters. Such divergent ratios reflect the plant’s concentration of energy; in woodland asters, the reproductive parts are less vital than the vegetative structures necessary to maintain their population stability in shaded forest environments.




  The roots are good soil binders.




  Associates: Summer. The needle blister rust (Coleosporium asterum) appears as bright, orange-yellow pustules on leaf undersides. This club fungus parasitizes two- and three-needle pines as alternate hosts.




  Several species of gall gnat larvae produce galls on flowers, buds, leaves, and stems.




  A common insect on asters (as well as on many other plants) is the buffalo treehopper (Stictocephala), which sucks plant juices.




  Skeletonized leaves may indicate the presence of butterfly caterpillars that forage in groups on the plants. The Harris’ checkerspot (Melitaea harrisii), orange and black, often feeds on flat-topped white aster (A. umbellatus). The silvery checkerspot (M. nycteis) is recognized by its dark and orange stripes and its barbed spines. The tawny crescent (Phyciodes batesii), spiny and darkly nondescript, feeds mainly on the wavy-leaved aster (A. undulatus). And the extremely common pearl crescent (P. tharos), found feeding on New England aster (A. novae-angliae), is spiny and black with yellow dots and side stripes. Also look for the latter’s layered egg masses on the leaves.




  Honeybees (Apis mellifera) forage on several aster species.




  Although a few bird species consume the seeds and several mammals graze the foliage, asters are not major food plants for wildlife.




  Lore: The word aster comes from a Greek word meaning “star,” as in asterisk. The flower was considered a sacred emblem in the pantheon of Greek divinities.




  Young leaves of the large-leaved aster, said to make palatable cooked greens, were eaten by the Chippewas. For human food, however, the most important woodland asters are two major nectar and honey producers: the heart-leaved aster and the whorled or wedge-leaved aster (A. acuminatus).

  


  Balsam Fir (Abies balsamea). Pine family. Tree in moist woods, bottomlands. This conifer has flat, unstalked needles with two white stripes beneath. Its form is typically steeple shaped.




  Close relatives: Firs (Abies); Douglas fir (Pseudotsuga menziesii); spruces (Picea); hemlocks (Tsuga); tamaracks (Larix); pines (Pinus).




[image: Balsam gall midge larvae, which feed inside the galls, produce round swellings on the needles. Also look for small, parasitic wasps that invade the galls.]







  Lifestyle: The leaves (needles) usually appear horizontally two-ranked (except for needles higher in the tree or exposed to direct sunlight—these project in all directions like spruce needles), but they are actually spirally arranged around the twig. Balsam needles have a broad circular base and, when removed, leave the twig smooth. They remain on the tree about four years. Chemicals in the needles give this tree a unique defense against insect feeders; they mimic a growth hormone that interferes with normal insect metamorphosis. Obviously this defense doesn’t work against all insects. Resins in the cone apparently have some deterrent effect against seed feeding by crossbills and red squirrels.




  Both male and female cones occur on the topmost branches of a single tree. Although the tree produces seed annually, an abundance of cones appears only at two- to four-year intervals.




  This tree is highly shade tolerant in the forest understory, but its shallow root system—seldom deeper than three feet—makes it vulnerable to drought.




  Associates: Balsam usually grows in mixed stands with white spruce, quaking aspen, and white birch.







[image: Blisters on balsam bark contain the clear resin known as Canada balsam. Sometimes the blisters break and the flowing resin evaporates on the trunk, leaving whitish residues.]





  Spring, summer. Curled or twisted needles and swollen twig ends are signs of aphids, several species of which prey on this tree.




  Swollen galls at the needle bases are formed by balsam gall midge larvae (Dasineura balsamicola); when galls are present, look for tiny black wasps (Platygaster) that parasitize the larvae.




  Notched needles may indicate feeding of the hemlock looper (Lambdina fiscellaria), a greenish yellow geometer moth caterpillar. These caterpillars feed from the top of the tree downward. The brownish adult moths deposit eggs on bark and needles.




  Balsam’s chief insect pest—and a normal part of its ecology—is the spruce budworm (Choristoneura fumiferana), a reddish brown tortricid moth caterpillar. Signs include defoliated or top-killed trees or browning needles loosely webbed together, which give the tree a tangled, messy appearance. Later the brownish pupa wraps itself lengthwise to a twig by fine silken strands. Epidemics of these needle eaters have killed thousands of trees in spruce and balsam stands. During such outbreaks, watch for dramatic increases in local bird populations attracted to the abundant food supply. Cape May warblers, uncommon at other times, will often show up during budworm years.





  In dead or dying balsam firs, piles of sawdustlike chaff around the tree base indicate wood-feeding larvae of the balsam fir sawyer (Monochamus notatus), a longhorned beetle.




  Tufts of dead needles along with defoliated lengths of twig usually suggest the gregarious feeding of larval sawflies. Balsam fir sawfly larvae (Neodiprion abietis), green with brown stripes, resemble moth caterpillars.




  Yellow-rumped warblers frequently nest in balsam fir, and evening grosbeaks often nest in the tops of fifteen- to twenty-foot trees. The nests of both may remain long after the birds have left.




  Winter. Balsam needles are a favorite food of spruce and sharp-tailed grouse. Look for partially denuded twigs with needle bases still attached.




  Neatly edged, gnawed patches of bark are signs of porcupine feeding.




  Cropped twigs with raggedly bitten ends give away the white-tailed deer that have browsed them. Since balsam is a “starvation food” for deer, these signs may indicate a poor supply of preferred deer browse in the area. For moose, on the other hand, balsam is a favorite and nourishing food. A flat-bottomed browse line of foliage, generally quite high, results when deer or moose stretch to feed.




  All year. A bracket fungus on the upper trunk may signify red heartrot (Stereum sanguinolentum), one of balsam’s chief invaders.




  Lore: Clear, aromatic resin accumulates on balsam bark beneath raised blisters, which are easily punctured with a fingernail. This is Canada balsam, a pharmaceutical ingredient, once used for cementing microscope lenses and mounting specimens on microscope slides. Woodsmen used this resin as a wound plaster and waterproof cement. Sweetened, it once sold as a confection. Not the tastiest stuff, balsam pitch is nevertheless a concentrated, nourishing food and can provide an emergency ration if needed.




  Native Americans inhaled the melted pitch as a headache remedy and treated burns and wounds with it. Mixed with bear grease, it also served as a hair dressing.




  Balsam’s weak, soft wood is used as pulpwood and crate stock. It’s ideal for starting a fire by friction, but as fuel, it spits sparks. This tree’s main economic value, however, owes largely to Christmas; some thirty percent of all trees cut and sold for the holiday season are balsams. Shock shearing—removal of lower branches and knife-scarring of bark—stimulates bud development and thicker foliage. The balsam holds its aromatic needles indoors much longer than spruce.

  




  Baneberry, White (Actaea alba). Buttercup family. Herb in rich woods. This plant is most conspicuous in late summer, when its oblong terminal clusters of china-white berries on red stalks, each berry tipped with a dark spot, decorate the forest floor.




  Other names: Doll’s eyes, cohosh, necklaceweed, white beads, toadroot.




  Close relatives: Buttercups (Ranunculus); anemones (Anemone); hepaticas (Hepatica).


Lifestyle: The white, bisexual flowers, blooming in May and June, contain no nectar but produce plenty of pollen, which attracts bees.




  All parts of this perennial, especially roots and berries, contain a poisonous cardiac glycoside.




  Associates: Spring. Most of the bees seen on baneberry flowers are halictid species (which include the “sweat bees” that hover around our faces and arms on warm days). These semicolonial ground nesters collect pollen for feeding their larvae.


  Summer, fall. Baneberry is not a major food for wildlife. Only a few eaten berries may cause severe dizziness and nausea in humans, but ruffed grouse, yellow-bellied sapsuckers, and American robins consume at least small numbers of berries, as do white-footed mice and red-backed voles, with no ill effects.




  Observers note that toads seem attracted by the plant’s odor.




[image: White baneberry fruits (“dolls eyes”) are conspicuous features of the forest herb layer in late summer Though poisonous to humans, they are eaten by several birds and mammals.]







  Lore: This plant’s name warns of a baneful experience for those who partake of its fruit. But those black-tipped white berries also gave the plant its other familiar name, doll’s eyes; the berries were said to resemble the ceramic eyes that peer from the heads of old-fashioned china dolls. The berries yield a black dye when crushed and mixed with alum.




  A few Native American tribes very cautiously drank decoctions of leaves and roots to ease the pain of rheumatism, to induce milk secretion, and to stop excessive menstrual flow.

  





  Barberries (Berberis spp.). Barberry family. Low shrubs in dry woods, thickets. Usually wider than tall, these spiny, stiff-branched bushes display bright red berries in the fall. Varieties of ornamental Japanese barberry (B. thunbergii), widely planted for hedge borders, often escape to woods and thickets. The European barberry (B. vulgaris) also frequently escapes from yards and gardens. American barberry (B. canadensis), our only native species, is found mainly in the Appalachians.




  Other name: Pepperidge bush.




  Close relatives: Mayapple (Podophyllum peltatum); blue cohosh (Caulophyllum thalictroides).




[image: The horizontal alignment of barberry stems and leaves exposes the foliage to maximum sunlight. The three-pronged spines at leaf bases help protect the plant from browsers.]







  Lifestyle: Its yellow, bisexual flower is probably barberry’s most curious feature. This flower has a spring trap—it does not capture the insect but rather explodes a pollen shower upon it. The male stamens, tipped with pollen containers (anthers), are held under tension by the enclosing curve of the petals. As the insect probes in the orange nectaries at the base of each petal, its movements cause the stamen filament rising from each gland to spring inward, hitting either the insect or the central female pistil, releasing a cloud of pollen over the insect. A bee may be thus “flogged” as many as six times before it gets out, for each stamen can spring independently. You can trigger this action by inserting a pin or toothpick into the base of the flower and watching it snap inward. The mechanism resets itself in several minutes.





  Barberry does best in full sunlight but is also moderately shade tolerant. Note that the leaves are sized and spaced differently along the spur branches, so that the entire shrub presents a uniform foliage surface to the sun.




  Associates: Spring. American and European barberry leaves are original hosts for the wheat black stem rust (Pucinia graminis), which is highly injurious to wheat (Triticum aestivum). The rust appears as orange-red spotting on upper leaf surfaces and as yellowish waxy masses on leaf undersides. After parasitizing barberry, the rust spores are released to the wind. Those that germinate on wheat go through a several-stage process, ending with a spore release in early spring that may infect a barberry leaf and thus renew the cycle.




  Summer, fall. The barberry looper (Coryphista meadii) is an inchworm-type moth caterpillar that skeletonizes leaves and may defoliate entire shrubs.




  Webbed twigs and leaves indicate barberry webworms (Omphalocera dentosa), white-spotted moth caterpillars.




  There is some indication that barberry seeds are dispersed by ants.




  Winter. Unsightly web masses remaining on the ends of shoots are remnant signs of the barberry webworm.




  The scarlet, fleshy berries are usually consumed only when other foods are scarce; ring-necked pheasants are probably the foremost feeders. Yet most wild barberry plants have probably originated from seeds dispersed in bird droppings.




[image: Multiple trunks that began as sprouts from an older tree or stump are a frequent growth form of basswood. The long, oval shape of the foliage crown is often distinctive from a distance.]





  Lore: In North America, determined efforts have been made to eradicate American and European barberries, especially in wheat-growing areas. Consequently the rust-resistant Japanese barberry is seen most frequently today, usually in hedges, gardens, or as es-capes in thickets.




  Though tart with malic and citric acids, the ripe berry is edible. Rich in pectin, it makes fine jelly and preserves. Europeans once cultivated barberry for its fruit.




  For medieval Italians, it was not the berry but the thorn that mattered most. The sets of three-pronged spines (which in this plant are modified leaves) signified the Trinity. This “Holy Thorn” was believed to have formed part of the crown of thorns placed on Jesus at the crucifixion (see also Hawthorns).




  The yellow wood and bark contain berberine, an alkaloid that produces a yellow dye. Berberine is also a mild astringent and antiseptic. Some Native American tribes applied a mash of pulverized roots to mouth sores. A tea made of roots and stems was taken for stomach ulcers.

  





  Basswood, American (Tilia americana). Linden family. Tree in moist woods. The large, heart-shaped leaves with lopsided bases, the cream-yellow, fragrant flowers, and the pea-size nutlets attached to distinctive leafy wings are the key identifying marks.




  Other names: Linden, lime tree, whitewood.




  Lifestyle: This tree sprouts prolifically from its stumps; a characteristic growth form is a circular clump of trunks surrounding the remnants of a stump.




  Bisexual flowers oozing with nectar appear after the leaves emerge in June.




  The flowers draw hordes of bees and other insects that create a “humming tree” audible from many yards away. Flower clusters hang from specialized, ribbonlike bracts, which remain and often dangle the nuts into midwinter. Due to their hard seed coats, the nuts do not germinate quickly, but they can remain viable for several years. Basswood begins flowering at about age fifteen, thereafter producing a seed crop almost every year.




  Roots plunge deep and wide; this tree is rarely upended by wind. Twigs, somewhat zigzagged, produce a rounded crown of leaves that overlap like roof shingles. In the fall those big leaves turn mottled yellow and drop, adding a rich assortment of minerals—calcium, magnesium, nitrogen, potassium, phosphorus—to the soil. Basswood buds, lopsided on the twig and red or sometimes two-tone red and green, provide a jot of color during winter’s monochrome.




  Shade tolerant when young, basswood becomes less so as it ages.




  Associates: Look for basswood in mixture with other hardwoods, especially sugar maple and white ash.




  Spring, summer. Basswood’s broad leaves form tablet sheets for the distinctive signs and marks of a host of organisms. By midsummer, the result is an “experienced” foliage often torn, sticky, perforated, and otherwise used by life.




  Leaf mines are common. Small, rectangular tent mines on leaf undersides are made by larvae of the polygon leaf miner (Lithocolletis lucetiella). In contrast to most leaf miners, this one feeds from the leaf edge in, like a floor painter working toward the center of the room. Circular tent mines on leaf upper sides are formed by Lithocolletis tiliacella, another tiny gracilariid moth. Large, blisterlike, conjoining mines on leaf undersides result from larval feeding of the basswood leaf miner (Baliosus ruber), a leaf beetle; the reddish, wedge-shaped adult beetles skeletonize leaves. Small blotch mines of Brachys larvae, a buprestid beetle, are formed on veins toward the leaf’s outer perimeter. You can sometimes hear them inside the mines when they twitch their bodies rapidly.




  Basswood leaf galls, also numerous, include top-shaped swellings on upper surfaces caused by the linden gall mite (Eriophyes abnormis); hairy, circular galls or light brown patches near leaf veins, also caused by gall mites (E. tiliae or E. liosoma); and wartlike galls on leaf surfaces, indicating the gall gnat larva Cecidomyia verrucicola.




  Look for yellow and black linden aphids (Eucallipterus tiliae), often abundant on leaf undersides. A side effect of aphid feeding is a black, crustlike growth appearing on leaves and twigs, the sooty mold fungus Fumago vagans, which colonizes the aphids’ honeydew secretions.




  Several moth caterpillars called inchworms or loopers include the yellowish spring cankerworm (Paleacrita vernata) and the elm spanworm (Ennomos subsignarius). Also called the snowwhite linden moth and linden looper, the elm spanworm has bright red head and tail segments. The delicately beautiful, pure white adult moths often migrate for long distances. (The house sparrow was brought to America in 1850 as a biological control on these and similar spanworms). A related linden looper (Erannis tiliaria) is bright yellow with longitudinal lines.




  Camouflaged caterpillars of the night-feeding yellow-banded underwing moth (Catocala cerogama) are often abundant on bass-wood.




[image: The linden looper. also called elm spanworm, is an inchworm-type moth caterpillar common on basswood, elm, and several other trees. Infestation of this insect wos the reason for importing house sparrows to America, a biological control measure that failed.]





  A colorful caterpillar with white tufts on the back and a pair of pencillike horns at the head is the white-marked tussock moth, a pest of many shade trees (see Gray Dogwood). Rolled leaves in late summer are signs of the basswood leafroller (Pantographa limata); this bright green tortricid moth caterpillar feeds on the inner rolls of the tube it constructs.




  Swellings on basswood twigs may be galls formed by larvae of the linden bark gall fly Agromyza tiliae. Linden twig gall gnat larvae (Cecidomyia citrina) make galls on twigs, leaf stalks, or terminal buds.







  Bees are basswood’s main pollinators. Look and listen at hollows in old trees; they provide superb animal dens and hive space for wild honeybees (Apis mellifera).




  Basswood leaves are a favored summer food of porcupines.




  Fall. Counterpart of the spring cankerworm is the fall cankerworm (Alsophila pometaria). Like most geometrid caterpillars, they often drop from foliage on a silken thread, then climb up again.




  The basswood leafroller moves to another leaf in the fall, not rolling this one but merely folding in the edge. Here, in the fallen leaf, it passes the winter.




  Trees injured by fire, wind, or ice often become infected by various heartrot fungi. A common one on basswood is the yellow cap (Pholiota adiposa), a scaly, yellowish mushroom.




  Winter. Look for neatly girdled twigs remaining on the tree or on the ground; a deeply cut groove surrounds the twig, and transverse slits in the bark are obvious on both sides of the groove. This is the work of an adult longhorned beetle (Oncideres cingulata), the twig girdler; in late summer and fall, it lays eggs on the twig tips before grooving the twig.




  Basswood twigs are relished by cottontail rabbits and white-tailed deer; the bitten-off ends will tell which animal nipped it (see Blackberry). Cottontails and porcupines may also gnaw the bark.




  All year. The saprot polypore (Polyporus resinosus), a woody pore fungus growing shelflike on the tree, indicates heartrot in the trunk.




  Lore: “Say your vows under linden boughs.” In ancient mythology this tree symbolized wedded bliss and conjugal love among the gods.




  Early French explorers in America called this tree bois blanc (“white wood”), also giving the name to two islands in the Great Lakes region where basswood grew. The tree’s English name is a corruption of “bast wood,” referring to the fibrous inner bark, or bast, which was used for cordage and matting. Berlin’s famous avenue Unter den Linden was named for the rows of European basswood (T. vulgaris), a smaller species, that lined it.




  Native Americans shredded the bark of young shoots for twine, matting, and baskets. Pioneer farmers used twisted sections of the tough bark as binding for hauling logs.




  Hardly a finer honey exists than that produced from basswood flowers; gourmets regard its slightly minty flavor as exquisite. The flowers have other uses as well. Euell Gibbons, who made a profession of sampling pine trees, catkins, and corms for food, advertised the pleasures—not only in the cup but also in the bath—of a hot tea called tilleul steeped from dried basswood blossoms. Tilleul is a mild sedative and, like countless herbal teas, is reputed to calm your hysteria, balm your body, and ease your insomnia and cramps. The leaf buds can also be eaten.
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White baneberry fruits (“doll’s eyes”) are conspicu-
ous features of the forest herb layer in late summer.
Though poisonous to humans, they are eaten by
several birds and mammals.
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Tightly crumpled, distorted leaves forming galls at
twig tips indicate the presence of poplar vagabond
aphids, which use the galls as feeding and egg-
laying sites.
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The horizontal alignment of barberry stems and
leaves exposes the foliage to maximum sunlight.
The three-pronged spines at leaf bases help protect
the plant from browsers.
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Balsam gall midge larvae, which feed inside the
galls, produce round swellings on the needles. Also
look for small, parasitic wasps that invade the galls
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White ash twigs are slightly
compressed, especially at the
leaf nodes. The grooved
leafstalks are opposite on the
twig.
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The linden looper, also called elm spanworm, is an
inchworm-type moth caterpillar common on bass-
wood, elm, and several other trees. Infestation of
this insect was the reason for importing house spar-
rows to America, a biological control measure

that failed
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Fall webworm nests enclosing the tips of branches
are familiar sights in summer and fall, especially on
ash and black walnut trees. Other insects often
parasitize these nests.
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Multiple trunks that began as sprouts from an
older tree or stump are a frequent growth form of
basswood. The long, oval shape of the foliage
crown is often distinctive from a distance.
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A Nectria canker resembles a concentric target.

Its shape is a result of differential growth of wood
tissue and the canker fungus as both enlarge, even-
tually weakening the trunk.
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Blisters on balsam bark contain the clear resin
known as Canada balsam. Sometimes the blisters
break and the flowing resin evaporates on the
trunk, leaving whitish residues.
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Gnawed trunks and abundant wood chips on the
ground are marks of beaver work on aspen. Aspen
provides the main food and construction resources
for these animals.
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The black or narrowhead morel grows in early
spring from the leaf litter beneath ash as well as
other trees. Other morels beneath ash may
include the common and thick-footed morels.
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