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  INTRODUCTION




  The states of Connecticut, Rhode Island, Massachusetts, Vermont, New Hampshire, and Maine make up the area known as New England. The region, located in the northeastern corner of the continental United States, covers an area of approximately 70,000 square miles, roughly equal in size to the state of Missouri.




  About New England and Its Flora




  Prehistory




  New England formed several hundred million years ago: a result of North America colliding with western Africa. The last several million years saw the region’s landscape repeatedly scoured by glaciers. Known as the Laurentide Ice Sheet, the last glacier to cover New England occurred roughly 20,000 years ago and blanketed much of the region in ice up to a mile thick. Around 12,000 years ago the earth’s climate began to warm slowly, melting the glacial ice pack and leaving New England with a tundralike environment similar to that found in northern Canada today. Cold-tolerant flora, such as sedges, birches, willows, and spruce, were the pioneer species to populate this new habitat. The milder climate, which persisted for about 1,000 years, paved the way for additional tree species—evergreens such as pine, larch, and fir—to make their way into the region. Over time forests composed mainly of evergreens and a few hardwoods such as oak and ash dominated much of the New England landscape. After a relatively short period of time geologically speaking, the warming trend abated. The return to a cooler climate pattern forced the forest composition back to one dominated by cold-tolerant species. Oak and ash disappeared completely from the forest makeup. At the same time, based on archeological evidence, the first humans were believed to have migrated into the region. The cooler climate persisted for about 800–1,000 years. Then roughly 10,000 years ago, New England once again returned to a warmer climate pattern and, within a scant 1,000 years, a fairly well-developed hardwood forest spread into the region. Forests once again covered a significant portion of New England.
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  The Changing New England Landscape




  Since the arrival of the first European settlers some 400 years ago, the landscape of New England has undergone profound changes. Forests were more extensive in precolonial New England. Large areas of forest surrounding Native American settlements (particularly those along the coast) had a much more open feel to them and were park-like in appearance. These areas had little underbrush as the native peoples regularly set fires as a means of controlling its growth. This made travel and hunting less difficult and also facilitated the gathering of nuts and berries. It was also an effective strategy for reducing pest insect populations (such as fleas and ticks) and in keeping the lands used for planting crops open. Europeans began to settle into the region in the early 1600s. They saw the forests of North America as a commodity that would not only provide land for agriculture but would provide material that could be sent back to European markets, which were starved for timber. When the first English colonists arrived in North America, they had left behind a country that was, at best, 10 percent forested. Once begun, the intense level of deforestation significantly transformed the ecology of the region that is now known as New England.




  The colonists quickly cleared large tracts of forest. Initially, the driving force was to create land for agricultural use. As the immigrant population continued to grow, additional forestlands were cleared to satisfy an ever-increasing need for more farmland as well as new grazing land to accommodate the burgeoning livestock populations. The colonists also saw in these forests a virtually unlimited storehouse of timber to supply their building and energy needs. Fences were an integral part of any farm. The colonists preferred wooden fences to stone walls. Stone walls, which many have come to think of as a quintessential element of the New England landscape, were used only after the favored lumber for fence building became too scarce and expensive for the average farmer to continue using. Timber also supplied the primary source of energy to heat homes and for cooking fuel. A typical colonial household might burn as much as 30 to 40 cords of wood a year in this endeavor.




  The relentless pace of deforestation had serious environmental consequences for the land. The physical characteristics of these heavily deforested areas changed rapidly. The soil warmed up earlier in the season and was prone to dry out much quicker. This resulted in the land becoming warmer in summer and colder in the winter than the surrounding forests. This new open landscape was highly susceptible to wind erosion and to increased flooding. As a consequence soil nutrients were more rapidly depleted. The land quickly lost its ability to sustain agriculture, and this in turn fed the need to clear more land for agriculture and livestock.
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  Old field with grasses and trees




  Grazing land brought about additional problems. Native grasses such as wild rye and broom straw were considered substandard in nutritional quality to serve as livestock feed. To overcome this problem, many plant species, such as Orchard Grass and White Clover, favored in Europe were introduced into the region. Lacking natural control factors, many of these nonnative varieties quickly adapted to their new environment, often at the expense of native species. Over time many species considered weeds also became established. Examples include chickweeds, burdock, dandelion, chicory, and plantains. By the early 1700s additional species such as Red Clover, Timothy Grass, and Alfalfa were introduced as additional livestock feed. Native grasses like the bluestems continued to lose ground. As the land continued to be cleared, vegetables and grains, along with orchard trees, became the dominant flora in the landscape.
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  Northern hardwood forest




  Forestlands continued to be converted to pastureland at a frenzied Dace. By 1800 the amount of forestland still exceeded the amount of cleared land but by the smallest percentage. New England had become a pastoral setting. In addition to the loss of significant tracts of forestlands, the composition of the remaining forest had shifted dramatically. By the mid-1800s, Connecticut, Rhode Island, and Massachusetts had lost 75 percent or more of their forested lands. Vermont, New Hampshire, and Maine saw a smaller percentage loss largely because topography and climate made access to these forests more difficult. During the later 1800s a substantial number of farmers abandoned their lands in New England for the promise of the rich prairies of the Midwest. Slowly forests began to replace pastureland. However, the clear-cutting of the forests by logging companies continued unabated in an effort to supply a rapidly industrializing nation with an unending need for lumber. Today 60 to 80 percent of New England is once again forested. However, suburban sprawl and a growing human population threaten to continue fragmenting and shrinking the existing forestlands.
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  Major Forest Communities Today




  The temperate forests of New England are world famous for their spectacular fall foliage. New England is composed of several forest communities. An oak-hickory forest prevails in the southern portion of the region that covers Connecticut, Rhode Island, and eastern Massachusetts. The dominant tree species include the oaks (red, black, and white), hickory, hemlock, and scattered stands of white pine. Pine-oak forest is found in southeastern Massachusetts and Cape Cod and in north-central Rhode Island. These poor-quality soils are home to Pitch Pine and a number of oak species. The northern hardwood forest can be found throughout Vermont, the upper two-thirds of New Hampshire, and most of Maine. Here beeches, birches, maples, red spruce, hemlock, balsam fir, and red and white pines characterize the forests. A transition zone containing a mix of oak-hickory and northern hardwood forest communities can be found throughout western Massachusetts and southern New Hampshire and along the Connecticut River north of Springfield, Massachusetts. Also, scattered in areas of northern Maine and in the mountains of Vermont and New Hampshire are the boreal (spruce-fir) forests (which are not covered in this book).




  Nearly 13 percent of the land surface of New England is covered with fresh water. New England has numerous rivers, lakes, ponds, and streams. In addition, all types of wetland habitats from marshes to bogs to wet meadows can be found in all the New England states.




  Open areas are also widespread throughout the region and are created by natural or man-made disturbances and include such habitats as fields and meadows.




  Invasive Species




  It is estimated that since the arrival of the first Europeans, some 50,000 plant species have been introduced into North America either deliberately or by accident, and New England was an early staging area. The colonists saw native species as alien and somewhat forbidding and wanted to surround themselves with the more familiar varieties of home; so they introduced a number of plant (and animal) species for use as food, medicine, and landscaping. Many of the major food crops we grow today are introduced species. The colonists were responsible for the first wave of invasive species into North America. Today, globalization and climate change continue to fuel the problem.
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  Whitetail fawn




  Twenty-five percent of all the vascular plant species found in the United States today are alien species. Some introduced species naturalize (the wildflower Ragged Robin is an example) while others can spread unchecked, causing potentially serious environmental problems such as is seen with Purple Loosestrife. There is an economic toll as well. Invasive species, some experts estimate, currently cause in the neighborhood of $20 billion a year in damages in the United States alone, and that figure is expected to continue rising.




  In addition to habitat loss and climate change, invasive species can contribute to species extinction. Currently more than 3,000 species of plants and animals become extinct around the world every year, and the yearly numbers are increasing. At the current rate it is estimated that by the year 2100 half of the known species on earth will become extinct. If this is allowed to happen, the earth will indeed be a less interesting and poorer place.




  How to Use This Book




  This guide contains the photographs and descriptions of more than 350 species of wild-flowers, common flowering shrubs, grasses, sedges, and rushes that are found in New England. The majority of species described are native to the region; that is, they were present in the landscape before the arrival of the first colonists. A number of introduced species are also included in the book and comprise roughly 20 percent of the total described. It is the author’s belief that it is as important to recognize introduced species as it is to recognize native species and to understand the subtle and occasionally significant impact nonnative species have on the environment. Species endemic to specialized habitats such as the Atlantic coast or alpine regions (areas over 3,000 feet above sea level) are not included in this book. Initially the plants are broadly divided into sections based on flower color. The species description is then arranged alphabetically by family name. This groups related members of the same family together.




  Flower Color




  In this as in most wildflower field guides the first characteristic used to begin the identification process is flower color. While the use of flower color is a simple and obvious first step, it is far from perfect. Flowers can be variable with respect to color with some species routinely exhibiting more than one color form. Also mutations may occur that alter the hue or the color. Humans perceive color differently, especially subtle changes in hues. Film and the printing process can also affect color fidelity. It is therefore recommended that the reader check other color sections in the book when in doubt. Although highly complex and still not fully understood, flower color production remains a fascinating aspect of plant biology and a pleasing aesthetic that continues to nurture the human spirit. A brief and highly simplified overview of flower color follows. (Readers interested in a more detailed explanation of color in plants should refer to David Lee’s book Nature’s Palette: The Science of Plant Color.)




  Structurally simple flowers generally display a single color. As the flower’s structure increases in complexity, there is a greater likelihood that it will exhibit more than one color. In most cases, the petals are the most brightly colored part of the flower. Many flowers also exhibit contrasting colors, making them more noticeable to animals and potential pollinators. This is especially true for the sexual parts of a flower, namely the anthers and stigma. Varying shifts in color can be observed in some flowers after fertilization or during the aging process.
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  Winged Sumac in clear cut




  Generally speaking, the most primitive flowers (those possessing the simplest structures) are yellow in color. Slightly more complex flowers tend to be white. Those that are structurally more advanced will often display red, pink, or purple flowers. The most advanced flowers are often blue in color or are composed of a mixture of colors. Colors become increasingly more complex as additional genes are involved in color production.




  For example, a yellow flower will have only the requisite genes needed to produce yellow while a blue flower requires the genetic determinants not only for yellow but also for white and red color production. This is why mutations in a blue flower can result in the production of a pink or even a white form. In some species, depending on the flower color of the parent, there is a natural tendency to revert to a less advanced color form. For example, white tends to revert to yellow and pink or red may revert to white. Flowers are believed to have evolved from leaves and sometimes a reversion to the green color form of the ancestral leaf occurs. This event is solely the result of chance mutations and is independent of the normal starting color of the flower.




  Flower color is produced either by pigments, surface structures, or a combination of the two. There are four metabolic pathways involved in the production of pigments in plants. The major classes of pigments involved in flower color production are the flavonoids and the carotenoids and, to a lesser extent, betalains and chlorophyll. The composition and concentration of these plant metabolites vary greatly among plant species, and most flower colors are produced from mixtures of pigments (referred to as “co-pigmentation”). Small changes in the relative proportion of pigments present can have a significant impact on the hue produced.




  A second color-producing process referred to as “structural color” forms not through pigment production but by physical means. The surface structure of a petal as well as the distribution of intercellular spaces within the petal can strongly affect the color intensity of the flower. The formation of pure white color is a case in point. The flower petals of the Common Water Lily (Nymphaea odorata), a widespread and highly recognizable species, appear white but are actually colorless. The intense white coloration observed is produced by numerous tiny air spaces located within the tissue of the petals. These air spaces effectively scatter all wavelengths of light. When none of the wavelengths of light are absorbed, white light is reflected back. This accounts for the petal’s coloration. If colored pigments are also present, then some light wavelengths may be absorbed. The air spaces in the petals could then act to diffuse the color’s intensity. Pale colors can also result from the presence of fewer pigment molecules in each cell or fewer cells expressing the pigment.




  A flower’s coloration (along with shape, arrangement, and odor) can be correlated to its method of pollination. Very few flowers are green in color. They do not effectively stand out from the foliage and as such are usually not pollinated by animals. For example most grass flowers are usually not showy or brightly colored and are often inconspicuous. As such, the majority relies on wind as the primary mechanism of pollination. This method of pollination precludes requiring the plant to waste valuable metabolic energy on the production of large or brilliantly colored flowers. Things change, however, when animals have coevolved to be the primary pollinators. The flower’s color needs to lie within the spectrum of colors that a particular species or group of animals can detect. Pollinators are attracted to brightly colored flowers in hopes of finding a reward, namely nectar, a solution composed primarily of sugars that can sometimes be found in combination with a few lipids, amino acids, and the occasional vitamin.




  Insects can detect ultraviolet light and see it as a separate color. Most insects (with the notable exception of some butterflies) cannot detect the red end of the visible light spectrum. Red appears to them as a kind of nondescript gray. Therefore, flowers pollinated by insects tend to be yellow, orange, white, or blue. Many flowers have markings invisible to us. These markings reflect ultraviolet light and can be perceived by insects. This UV reflectance is believed to act as a guide, helping to direct an insect to the nectar source. Birds not only possess excellent color vision throughout the visible light range but, as recent studies have demonstrated, some can also see into the near UV and UV end of the spectrum. This allows birds to perceive many more colors than humans do. It is hypothesized that seeing UV light may aid birds in detection of potential prey, in foraging (as fruits and flowers may stand out more intensely against their background), and possibly in the evaluation of sexual selection cues. Those that are pollinators, such as hummingbirds, are very attracted to red, orange, and yellow flowers. They are also attracted to blue flowers but to a much lesser extent. This is due to colored oil droplets located in the color-sensing cells (cones) of the eyes that help to absorb some blue wavelengths of light, which aids in attenuating the glare coming from the sky.
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  Photographs




  A photographic image accompanies each plant description, with a few species having a second image highlighting a flower color variant or a conspicuous and characteristic fruit. All of the photographs in the book were taken of plants in their natural habitat. Virginia Bluebell is the one exception. It was photographed at the Connecticut College Arboretum in New London, Connecticut. The photographs were made with Fuji or Kodak films using either a medium format or 35mm camera system.




  Listings




  The headings under each listing are as follows:




  Common Name: The text for each species description begins with a common name. Common names are very popular, though they are also limited in their usefulness. Common names are usually regional and are often derived from some attribute of the plant such as color, habitat, or usefulness. Many species have multiple common names, and sometimes the same name may apply to several totally unrelated species. In short, the common name is not universal or specific in its recognition. Only one common name is presented for each species in this guide. Efforts have been made to select the most prevalent common name used in the region.




  [image: frn_fig_014.jpg]




  Fleabane and Queen Anne’s Lace




  Scientific Name: The scientific name. Latinized, is presented after the common name. Each species is given a single scientific name, unique to it and universally recognized. The scientific name is composed of two words. The first word is the genus and is indicative of a group of plants exhibiting similar characteristics. The second word is the specific epithet that identifies the individual species of plant. The genus name is always capitalized while the specific epithet is not. The genus name is generally a noun; and the specific epithet, an adjective that informs of the characteristic that separates this plant from other members of the same group.




  Family Name: After the scientific name comes the common family name followed by the Latinized version. The Latinized family name is always capitalized and ends with the suffix “aceae.” Members of a family share many Similar traits and features. Recent advances in molecular biology have had a profound impact on plant classification. Many species sharing similar traits that botanists once thought were related have been shown to be distinct and separate while other seemingly unrelated species have been shown to possess an unexpected relationship to each other. What is acceptable nomenclature today may change tomorrow. All efforts have been made to reflect the current and proposed changes in plant families as found in the Angiosperm Phylogeny Web site as of 2007 (www.mobot.org/MOBOT/research/APweb/).




  Description: This section briefly details the major physical characteristics of the plant that aid in delineating one species from another. These characteristics include the plant’s size, stem, leaf and flower shape, and arrangement. Additional features such as roots, fruits, and other specialized structures are included in this section when such features are deemed useful in the identification process. Measurements are given, usually as a range, reflecting the variability inherent in biological systems. The measurements indicated are in feet, inches, and fractions of an inch. The descriptions have been kept to a minimum, as has the technical language. A glossary of terms is located near the end of the book.




  Bloom Season: The bloom season for each plant is listed for a specific month or months. The reason for this approach is because of the significant range in the frost-free growing season in New England. Rainfall and snowfall in the region is fairly evenly distributed (with the exception of the mountain areas) at about 30 to 55 inches per year. The growing season is, however, affected by the length and severity of cold weather. The average frost-free growing season ranges from about 180 days in the southern part of the region to 120 days in the northernmost reaches of New England.




  Habitat/Range: The habitat section provides information on the general types of environments favored by a particular species and provides an important link in the identification process. The range refers to the species geographic distribution within the region. Range is given by state, starting from the south to the north. The terms such as “common throughout the region” or “rare” refer to the relative abundance of the plant. While a number of sources were used to define the range of the species presented in this guide, the major source reference was the USDA Plants Database (http://plants.usda.gov/).




  Comments: This section provides additional information about the species in question. The information may be about the plant’s medicinal, commercial, or cultural uses or facts about the plant’s region of origin or ecological role within a community. Any discussion of the medicinal uses for a given plant is reported here for historical purposes only.




  For those interested, the following Web sites provide additional information and related links: www.wildflower.org, native plants information from the Ladybird Johnson Wild-flower Center; http://herb.umd.umich.edu, Native American Ethnobotany; www.newfs.org, New England Wildflower Society; http://nbii-nin.ciesin.columbia.edu/ipane/, Invasive Plant Atlas of New England.
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  Figure 1. Leaf Arrangement
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  Figure 2. Leaf Margin
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  Figure 3. Leaf Shape
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  Figure 4. Typical Flower in Cross Section
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  Figure 5. Flower of the Pea family (Fabaceae)
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  Figure 6. Flowers of the Aster Family (Asteraceae)
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  Figure 7. Flower Arrangemen of Inflorescence




  

    WHITE FLOWERS
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  This section includes flowers that range from bright white to a pale creamy white. White may also dominate in pale hues of yellow, pink, and blue, and those sections should also be checked.
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  ARROWHEAD




  Sagittaria latifolia




  Water Plantain Family (Alismataceae)




  Description: An aquatic plant growing up to 30" long. The basal leaves are simple, arrow shaped, up to 12”, stalked, with a smooth margin. The flowers appear on racemes and are white and ¾–1” wide, with a bright yellow center, 3 rounded petals, and 3 recurving green sepals.




  Bloom Season: July-September.




  Habitat/Range: S. latifolia can be found along streams and lakes, shallow pools, and various types of wet sites throughout the region.




  Comments: Native Americans treated rheumatism with a leaf tea and indigestion with a tea made from the roots. The starchy tubers were eaten much like potatoes.
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  SOUTHERN WATER PLANTAIN




  Alisma subcordatum




  Water Plantain Family (Alismataceae)




  Description: Plants are less than 3’ tall and highly branched. The leaves are simple, basal, elliptic or ovate, up to 6” long, and stalked, with a smooth margin and distinct veins. The tiny white flowers are on terminal panicles. Each flower is ⅛-¼” with 3 white petals and 3 green sepals. Sepals and petals are of equal length.




  Bloom Season: July-September.




  Habitat/Range: The species grows in a variety of shallow water sites such as marshes and pond edges and along streams and can be found throughout the region.




  Comments: Native Americans prepared a root tea to be used as a diuretic and a treatment for urinary and kidney ailments. A root poultice was also used in treating wounds.
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  WILD LEEK




  Allium tricoccum




  Onion Family (Alliaceae)




  Description: Plants are 6–18” tall. The leaves emerge and die off well before the flowers emerge. The leaves are simple, basal (arising from a bulb), lanceolate to elliptic, and 6–12” long, with a smooth margin. Numerous flowers are found on terminal umbels, 1½–2 wide. The flowers are white, ⅛–¼ and cup shaped, with 3 petals and 3 sepals that are similar in hue.




  Bloom Season: July–August.




  Habitat/Range: Rich woodlands. Found throughout the region to central Maine.




  Comments: The leaves and bulbs are both edible. The plant has a taste similar to garlic but significantly less potent.




  [image: chpt_fig_005.jpg]




  BULBIFEROUS WATER HEMLOCK




  Cicuta bulbifera




  Umbel Family (Apiaceae)




  Description: The plants are sparsely branched and reach a height of 1–3’. The leaves are alternate and pinnately compound, with each leaflet linear to narrowly ovate and variable in size, with the smaller leaves towards the top portion of the plant. The leaf margins are loosely toothed. Flowers are sparse or absent. When present, they are found in small compound umbels. Each umbel has 5–7 spokes. Individual flowers are approximately ⅛ wide, with 5 rounded petals. Small, round green bulblets can be found in the upper leaf axils.




  Bloom Season: July–August.




  Habitat/Range: Swamps and marshes throughout the region.




  Comments: Bulblets can generate new plants, and their presence may help explain the low flower density. Caution: Like C. maculata the plant is highly poisonous.
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  WATER HEMLOCK




  Cicuta maculata




  Umbel Family (Apiaceae)




  Description: This highly branched plant has a smooth green stem that is often streaked with purple marks or blotches and can grow to 6” in height. The leaves are alternate and compound. The leaflets are narrowly ovate, 1–4” long, and sharply pointed at the tip, with a toothed margin. The veins of each leaflet end not at the tip of each tooth, but rather at the notches between the teeth. Numerous white flowers are borne on compound umbels. Individual flowers have 5 petals and measure ⅛" or less.




  Bloom Season: July–August.




  Habitat/Range: Swamps, marshes, and wet meadows. Found throughout the region.




  Comments: All parts of this native species are highly poisonous. The poisonous component found in this plant is cicutoxin. When the plant is ingested, symptoms begin almost immediately. The toxin interferes with the central nervous system, and the victim usually dies within 20–30 minutes of respiratory failure. It has been reported that a single bite may be enough to kill an adult human. It is believed that those Native Americans wishing to commit suicide often did so by eating this plant.
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  QUEEN ANNE’S LACE




  Daucus carota




  Umbel Family (Apiaceae)




  Description: A bristly plant, 10–36” in height, with a ribbed, hollow stem. The leaves are pinnately compound. 3–8” long and fernlike in appearance The leaflets are linear to oblong with a toothed margin. The flowers are found on flat-topped compound umbels. Each umbel is 2–5” wide with 10–50 (or more) spokes. The creamy white flowers are less than ¼” wide with 5 petals and 5 smaller green sepals. At the center of each umbel, there is a reddish purple flower. The exact function of the purple flower is still a mystery. After fertilization and during seed development, the bracts begin curving upward. This motion closes the flower head and results in its characteristic nestlike appearance.




  Bloom Season: July–September.




  Habitat/Range: Fields, meadows, roadsides, and weeds. Commonly found throughout the region.




  Comments: This European introduction is believed by many botanists to be the ancestor to the modern-day, garden-variety carrot. Traditional folk medicine used a root tea as a diuretic, to treat urinary stones, and expel worms. The seeds were also used as a “morning after” contraceptive. Handling the plant can cause dermatitis in sensitive individuals. A wine was made from it in Britain, and Germans used it as a coffee substitute.
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  COW PARSNIP




  Heracleum maximum




  Umbel Family (Apiaceae)




  Description: A large, hollow-stemmed, woolly plant that can grow up to 10’ tall. The leaves are alternate and trifoliate, with each leaflet superficially resembling a maple leaf. They reach a length of 4–12” and are lobed and coarsely toothed. Numerous white flowers are found on large umbels that are 4–10” wide and made up of 15–30 spokes. Each flower is ¼–½” with 5 notched petals.
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Typical flower in Flower of the Orchid Family Milkweed Flower

longitudinal view (Orchidaceae) in cross section
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