

[image: Image]




[image: images]


[image: images]






WILDFLOWERS of NEW ENGLAND


Ted Elliman & New England Wild Flower Society


[image: images]




Dedicated to my mother and
to the memory of my father.




[image: images]



FOREWORD



The New England flora has been studied by botanists, both amateur and professional, for more than three hundred years, yet our knowledge of the region’s plants continues to evolve as new species are discovered and others move into (or out of) our region. In 2011, the scope of our region’s flora was compiled in the manual Flora Novae-Angliae, written by Arthur Haines and published by the New England Wild Flower Society. Writing a flora is a monumental work, but creating a field guide from that information presents additional problems for the author. Consider the following three issues:


1. How many. In a field guide it is impossible to cover all of the plants contained in a flora (that would make it too cumbersome), yet a guide should include those species that the reader is likely to see or should at least be familiar with. The reader is relying on the author’s experience to present those species the reader may find (be they common or rare), and leave out others.


2. How to. What system of identification should the author use? Should a dichotomous key to all plant groups be included? Is it sufficient to rely on color photographs or drawings for identification? This gets to the heart of an educational debate on how to identify plants: rely on color or other easily seen characters requiring little or no botanical knowledge, or use botanical terms which may seem arcane, but once learned become part of the user’s vocabulary forever? While this may seem a small point, at the extremes the methods used can produce either a coffee table book or a functional field guide.


3. How much. The information presented about each species must be concise, but complete enough so that the reader can be sure the plant being identified is the one he or she thinks it is. The author also must present those characteristics of plants or habitats that are most important and/or interesting to both professional and nonprofessional plant enthusiasts without much space for elaboration. We want the field guide author to give us those little details learned over the years, those little hints that demonstrate the author’s knowledge and command of the flora.


Luckily for the New England Wild Flower Society and plant enthusiasts in the region, Ted Elliman has balanced all of these issues beautifully in this field guide to New England wildflowers. His decades of experience with the New England flora have produced a book that is thorough and concise, as well as interesting to professional and amateur alike. Based on Flora Novae-Angliae, this field guide continues the Society’s efforts to promote knowledge about native plants so that all may come to appreciate the plants that make up the biologically diverse landscapes across our region. As readers become aware of the astounding beauty and breadth of our plants, they will also come to value their conservation. I am sure that this book will be a catalyst for conservation of our flora.


Bill Brumback


Director of Conservation


New England Wild Flower Society
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INTRODUCTION



This field guide describes 1100 wildflowers and small flowering shrubs that occur in Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont—the six New England states. Most of these plants are herbaceous, that is, they are species with conspicuous flowers whose stems die back in winter. Others are small, woody-stemmed shrubs, primarily those that grow no more than 3 feet in height and also have conspicuous flowers. Trees and large shrubs are not included; neither are grasses and grasslike plants, nor nonflowering plants such as ferns, horsetails, and club-mosses.


The selected plants represent a high proportion of the region’s flora that we think of as “wildflowers.” Most grow in natural habitats—in the forests, meadows, wetlands, hills, mountains, valleys, and coastlines throughout the region. Others have found favored niches along roadsides, railway beds, and in pavement cracks. Many of them are common in the region and some are rare. A number of species are distributed throughout New England, while others are found only within a small area of a single state. Some grow only in particular conditions, such as an alpine meadow or sphagnum bog, while others flourish in a wide variety of habitats. Most of these wildflowers occur in other parts of the northeastern United States and in southeastern Canada as well as in New England. Only a few species are entirely limited to New England in their range.
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Wildflowers and grasses dominate saturated soil in an open wet meadow.





Plants that are native to New England and plants that are nonnative to the region are described. The common thread is that all of them grow in self-sustaining populations independent of human cultivation. A native species is one that has continuously grown in the northeastern landscape since before the time of European colonization. A nonnative or introduced plant has been brought here, accidentally or deliberately, from outside the region, and now grows here in natural conditions. Today, approximately two-thirds of the species growing in natural conditions in New England are native, and one-third of them are nonnative, introduced species.


The book is intended to be a handy reference to wildflower identification in the field. It is designed for beginners as well as experienced naturalists, indeed for anyone who is curious about exploring the beauty and variety of wildflowers in the natural landscape. The primary goal is to provide the reader with a reliable, nontechnical means of correctly identifying the wildflowers that he or she encounters in New England.


To this end, the book uses a key system based on flower and leaf characteristics. By following the key, which starts with flower color, the reader will be able to track down the plant that he or she is observing in the wild to a group of species that share its flower and leaf features. Then, by reading the individual species descriptions and looking at the accompanying images of that similar-looking group of plants, the reader will be able to find the one that matches the plant that he or she is observing.


Parts of a Plant


The plant descriptions discuss the flowers, leaves, stems, and fruits of each species in nontechnical language, but a working knowledge of these plant parts is very helpful for identification. The following definitions, along with the illustrated glossary and endpapers, explain these terms.


Flower


The flower is the reproductive part of the plant and consists of sepals, petals, stamens, and pistils.


The sepals are the outermost part of the flower, generally occurring in a spreading, reflexed, or tubular pattern beneath the petals. The sepals are usually green and obscured by the petals, but in some plants they are brightly colored and larger than the petals. Collectively, the sepals are known as the calyx.


The petals are generally the most conspicuous part of the flower, attracting pollinators and human attention with their bright colors and their scent. Collectively, the petals are known as the corolla. Note that in the key, the term “petals” is not always used in its technical sense. In cases where petals are inconspicuous or absent, “petals” may refer to sepals or, more rarely, to flowerlike bracts, when either of these features is more conspicuous than the petals. Yellow water-lily (Nuphar variegata) is an example of a plant with large, petal-like sepals, which in this case surround and hide the much smaller petals. Anemones (Anemone spp.) lack petals altogether; their showy flowers are composed of sepals.


The stamens, or male parts of the flower, occur at the base of the petals in the interior of the flower. A stamen is composed of a very slender stalk known as the filament, and a tip known as the anther. The anther holds the pollen that is dispersed to, and fertilizes, the female part of the flower, known as the pistil.


The pistil is located at the center of the flower. It consists of a swollen basal portion known as the ovary; a slender stalk, known as the style; and a tip, known as the stigma. Pollen is received by the stigma and ultimately grows down the style to fertilize the egg cell(s) in the ovary.


Many species have flowers with both stamens and pistils. In other species, the flowers are segregated into male flowers (with stamens but lacking pistils) and female flowers (with pistils but lacking stamens).


Pollen is dispersed by wind, by insects, or, for some brightly colored, tubular flowers, by hummingbirds. Insects of many kinds—bees, butterflies, moths, beetles, ants, and flies—are especially important for pollination. An individual flower often can self-pollinate, but cross-pollination, with dispersal from the anthers of one plant to the stigmas of another plant of the same species, is the more common process of fertilization.


Flower Shapes and Petal Arrangements


Flowers are characterized by the symmetry of their petals and sepals. There are two basic patterns: radially symmetrical flowers and bilaterally symmetrical flowers.


Radial flowers have petals of similar size and shape, arranged in an entirely symmetrical pattern like spokes on a wheel. The flower can be divided into equal halves along both vertical and horizontal planes. In the key, radial flowers are further categorized by their number of petals: two, three, four, five, six, and seven or more. Note that in the infrequent cases where the actual petals are absent or tiny, as in Nuphar variegata and Anemone species mentioned previously, the petal-like sepals or bracts compose the radial aspect of the flower and are treated as “petals” in the key. Some radial flowers are very small (the 5-petaled flowers of the parsley family, or Apiaceae, for example), and close inspection is necessary to see the arrangement and number of petals.


Bilateral flowers have petals that are not all of equal size and shape. The flowers can be divided into symmetrical halves along one plane, but not along both planes, much like a human face. Examples of bilateral flowers include members of the pea (Fabaceae), mint (Lamiaceae), and orchid (Orchidaceae) families. Bilateral flowers are not further categorized in the key by their number of petals.
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The radially symmetrical flowers of Sium suave (water parsnip), a member of the parsley family (Apiaceae), require close inspection to see the 5 petals.





The key has a third general category, for flowers with indistinguishable parts. Their flowers may be radial or bilateral, but because the petals and sepals are miniscule, closed, or absent, their symmetry is not apparent. Examples include the tiny flowers of species such as the amaranths (Amaranthus spp.) and the closed flowers of many members of the smartweed family (Polygonaceae).
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Like other members of the aster family (Asteraceae), Solidago macrophylla (large-leaved goldenrod) has a flower head with numerous individual ray and disk flowers.





Inflorescences


The inflorescence is the arrangement of the flowers on an individual plant. There are many kinds of inflorescences, condensed in this guide into a smaller number of general types. Plants with solitary flowers have just a single flower, not an inflorescence. Those described as few-flowered have a small number of flowers. Most plants, however, have numerous flowers in a variety of arrangements and branching patterns. The term “branching clusters of flowers’ is used for a number of inflorescence types with multiple flowers, but in many cases a specific term is used to describe the type of arrangement: panicle, raceme, spike, and umbel.


A panicle is an elongated, branching inflorescence, roughly pyramidal in shape. A raceme is a long, narrow inflorescence where the individual flowers are held on short stalks from the central stem. A spike is a long, narrow inflorescence similar to a raceme, but the individual flowers are not stalked—the flower bases are attached directly to the stem. An umbel is a rounded or flattish, often dense, inflorescence in which the flowers are held on the ends of spreading stalks that originate from the same point, like the ribs of an umbrella.


The flowers of the aster family (Asteraceae), which includes asters, goldenrods, thistles, the common daisy, and many other wildflowers, differ in structure from the flowers of other plant families. The most conspicuous part of many aster-family flowers, the straplike “petals” that radiate at the top of the flower, are in fact all individual flowers, known as ray flowers. The central disk to which the ray flowers are attached is densely composed of many very small flowers, known as disk flowers. So, what appears to be a single flower is in fact a head of numerous individual ray and disk flowers. The term “flower head” is used instead of “flower” in descriptions of aster-family plants.


Other terms found in the flower descriptions are “bract,” “axillary,” and “terminal.” A bract is a modified leaf, usually small, that is located immediately below the flower or the inflorescence. Axillary refers to the location of a flower in the axil of the leaf. The axil is the point of junction between the stem and the base of the leaf stalk (petiole), or of the base of the leaf if there is no petiole. Terminal refers to the uppermost part of a plant. In a terminal inflorescence, for example, a group of flowers is found at the top of the stem.


Leaf


The primary unit of the leaf is the expanded outer section, known as the blade. The leaf blade is the part of the plant that is primarily responsible for photosynthesis. In most species, the blade is attached to the stem by a stalk, known as the petiole. The veins of the leaf, visible as a network on the blade’s upper and lower surfaces, are the tissues that transport the products of photosynthesis to other parts of the plant.


Leaf Form


Leaves have two general forms: simple and compound. A simple leaf is undivided. The edges of the leaf may be toothed or lobed, but the leaf is not divided into distinct, smaller units. A compound leaf is composed of two or more distinct, individual leaflets that are clearly separated from each other.


Compound leaves may be either palmate, with the leaflets spread like the fingers of the human hand, or pinnate, where the leaflets are arranged on two sides of a central axis. The leaves of wild lupine (Lupinus perennis) and common cinquefoil (Potentilla simplex) are examples of palmately compound leaves. The leaves of vetches (Vicia spp.) and garden valerian (Valeriana officinalis) are examples of pinnately compound leaves.


The compound leaves of some species are further divided into secondary or tertiary leaflet segments. These leaves are known as doubly or triply compound leaves and often look lacy, or fernlike. Many members of the parsley (Apiaceae) family, such as Queen Anne’s-lace (Daucus carota), have doubly or triply compound leaves.


A deeply segmented leaf that is cut into segments more than half-way from the leaf margin to the middle vein can appear to be compound even though technically it is a simple leaf. In contrast to a truly compound leaf, the segments are not completely divided into separate leaflets. Winter cress (Barbarea vulgaris) and the common dandelion (Taraxacum officinale) are examples of plants that have deeply segmented leaves. For the sake of simplicity, compound and deeply segmented leaves are combined in the key, collectively called deeply divided leaves.


Leaf Margins and Stem Patterns


The margin of the leaf (or the leaflet margin for compound leaves) may be entire, toothed, or lobed. An entire leaf has a smooth, uniform edge without teeth or lobes. A toothed leaf has sharp-pointed serrations on the margins. A lobed leaf has blunt or rounded projections along the margins, interspersed with indentations known as sinuses.


Leaves have particular arrangement patterns in relation to the stem. The four primary patterns are alternate, opposite, whorled, and basal. Alternate leaves are arranged singly along the stem. Opposite leaves are arranged in pairs along the stem. Whorled leaves refer to three or more leaves originating at the same point on the stem. Basal leaves occur at the base of the stem and are used as an identification feature in the key when the plant only has leaves at the base, that is, when there are no leaves on the stem. A clump or whorl of leaves at the base of the stem is called a basal rosette.


In some species, the leaves are reduced to scales pressed close to the stem, as in an asparagus shoot, or to clusters of tiny needles, similar to the needles of a spruce or fir tree. Some plants, such as wild leek (Allium tricoccum), do not have leaves during the blooming period.


The leaves of some species lack petioles; instead, the base of each leaf is in contact with the stem. Leaves without petioles can be sessile, or clasping, or perfoliate. In sessile leaves, the leaf base touches the stem. In clasping leaves, the leaf base touches the stem and has small, often paired projections that partially surround the stem. In perfoliate leaves, the base of a single leaf, or the fused bases of a pair of opposite leaves, completely surrounds the stem, so that the stem appears to pierce the leaf or leaf pair.


Leaf Shapes


Leaf blade shapes are extremely variable, from very narrow to rotund. Linear leaves are extremely narrow, with parallel sides. Lance-shaped leaves are broadest at or below the middle, tapering narrowly to the tip; the blade is generally at least four times longer than wide. Oval leaves are broadest at or below the middle, narrowing to the tip, the blade generally 1½–4 times longer than wide. Elliptical leaves are broadest in the middle, tapering to both ends. Spoon-shaped leaves are broadly rounded at the tip and narrowed at the base. Heart-shaped leaves have a broad, slightly notched base, gradually tapering to a pointed tip. Arrow-shaped leaves are shaped like an arrowhead. Rounded leaves are approximately as wide as long, with a round or blunt tip.
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The compound leaves of Oxalis violacea (violet wood sorrel) are broadest at the tip and narrowest at the base.





Stem


The stem is the primary, supporting structure of the plant that holds the flowers and the leaves. The stem may be simple (single-stemmed) or branching. The stems of most species are erect, but some are semierect, reclining, mat-forming, creeping, or climbing.


Smooth stems have no or virtually no hairs. Hairy stems are partly or entirely covered with hairs. On some species, the hairs may be very fine and sparse, and on others coarse and dense. The type of hair on a stem (spreading hairs versus pressed-in hairs, for example) can be important in distinguishing two similar-looking species. Hairs that are gland-tipped, a feature of a number of species, have small, sticky protuberances at the tip of the hair stalk.


“Stalk,” in contrast to “stem,” refers to a secondary, supporting structure, such as the stalk of an individual flower or a fruit.


Fruits


The fruit is the tissue of the fertilized ovary that encases the seed. Fruit comes in many sizes, shapes, and forms, from large and fleshy to tiny and hard. There are a great variety of fruits and technical names for them. In this guide, fruit types have been condensed into achene, berry, capsule, follicle, nut, pod, silicle, and silique. Fruits that are not technically one of these kinds but have features that resemble them are given the suffix “-like,” as in “berrylike” or “capsulelike,” in the species descriptions.


An achene is a dry, usually very small, one-seeded fruit that does not separate or split open at maturity. A berry is a fleshy fruit with a juicy or succulent wall that encloses two or more seeds. “Berrylike” is also applied to other fleshy fruit forms, such as cherries (which are technically drupes and have one seed) and strawberries (which are an aggregation of tiny achenes set within a soft, succulent body that develops from the base of the flower).


A capsule is a dry fruit that opens along two or more seams, pores, or teeth to release two or more seeds. “Capsulelike” is applied to other types of dry fruit that split open at maturity.


A follicle is an often-elongate fruit that splits along a single side to release the seeds. A nut is a dry fruit with a hard wall that does not split open when mature. It usually contains one seed. “Nutlike” or “nutlet” is applied to other small, rounded, hard-shelled fruits. A pod is a dry fruit enclosing a hollow space with one or more seeds; it splits open along the edges.


A silicle is a fruit less than three times as long as wide, often broad in shape; it opens along two sides. This type of fruit is only found in members of the mustard family (Brassicaceae). A silique is a fruit more than three times as long as wide, often very narrow and elongate; it opens along two sides. This type of fruit is also only found in the mustard family.


Plant Names


The scientific names in this guide follow those in the New England Wild Flower Society’s Flora-Novae-Angliae: A Manual for the Identification of Native and Naturalized Higher Vascular Plants of New England, by Arthur Haines (2011).


The scientific name of a species consists of the genus, the first letter of which is capitalized, followed by the specific epithet. The scientific name of the common dandelion, for example, is Taraxacum officinale. Species within the same genus are closely related and usually are similar in appearance. Some plant species have variable forms and are further classified into subspecies and varieties.


Related genera (plural of genus) are classified into larger groups called families. The names of plant families usually end with the suffix “-aceae.” The characteristics of the different plant families that appear in the guide are summarized elsewhere in this book.


With new research leading to an increased understanding of the genetic relationships among plants, many family, genus, and species names have changed in recent years. The species descriptions in this guide use the current scientific names, as provided in Arthur Haines’ work. Older, alternative scientific names are given in parentheses, following the current name.


A wildflower may have several (or even more) common names, often varying by region. Common names in this guide are those in general use, including names that appear on the New England Wild Flower Society’s GoBotany website and in other field guides to the Northeast.





HOW TO USE THIS BOOK



The plant descriptions are organized first by flower color. White, yellow, red, blue, green, orange, and brown flowers are presented in different chapters. Each chapter includes wildflowers with these “standard” colors and also those with tones and shadings of these colors. The chapter on white flowers, for example, includes flowers that are cream-colored as well as white. The yellow flower chapter covers flowers with shadings from pale to bright yellow. The red flower chapter includes blossoms that are pink, scarlet, magenta, and red-purple as well as red. The blue flower chapter covers violet, lilac, and blue-purple flowers as well as various shades of blue. The same pattern pertains to the green, orange, and brown flower chapters.


It is possible to flip through the pages of a particular color section to find a flower, but because there are many flowers of any given color, some of which appear similar, this approach can be time-consuming. A more direct approach to identification is to use the key.


After the initial division by flower color, the plants are further subdivided according to a combination of flower and leaf characteristics. Plants with similar-looking flowers and leaves are grouped together. The individual plant descriptions and the accompanying images highlight the distinctions between these similar-looking species.


The key may seem complicated at first, but in fact it relies on only a small number of flower and leaf features. Once these are learned, the key becomes a quick and reliable method of narrowing down the range of choices for a particular identification.


Using the Key


Step 1. Determine flower color: white, yellow, red, blue, green, orange, brown


Step 2. Determine flower symmetry: radial, bilateral, petals indistinguishable


Step 3. Determine number of petals (for radial flowers only): 2, 3, 4, 5, 6, 7 or more


Step 4. Determine leaf type: simple or deeply divided


Step 5. Determine leaf arrangement: alternate, opposite, whorled, basal, scaly/needlelike/absent


Step 6. Determine leaf margin: entire, toothed/lobed


How do these steps lead to identifying a flower? Say you’re in an oak and pine woods in spring and see a small plant with a solitary white flower (wood anemone, Anemone quinquefolia, although you haven’t identified it yet). You notice that the petals are of equal size and shape, arranged in a radially symmetrical pattern. You count five “petals” (or apparent petals—these are actually petal-like sepals). The leaves are on the stem, and each leaf is palmately divided into three to five leaflets. The leaves are in a single group of three, all originating at the same point on the stem. The leaflet margins have teeth. You have made these six observations:


Flower color: White


Flower type: Radial


Petal number: 5


Leaf type: Deeply divided


Leaf arrangement: Whorled


Leaflet margins: Toothed or lobed
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Anemone quinquefolia: white radial flowers with 5 petals, deeply divided, toothed leaves in a whorl.





You turn to the key, which directs you to the pages in the white flower chapter for the plants with those characteristics. In this example, you will see six wildflower species described under that heading. By looking closely at the photographs, reading the descriptions, and matching the image and text with the wildflower, you should arrive at the right identification.


To take another example, in the same oak and pine woods, you notice a large, entirely pink flower on a leafless stem. The stem is 16 inches tall, with a pair of leaves at the base. You see that the flower is bilateral, that is, the petals—in this case, a large, rounded, pouchlike lip, and two narrow, spreading, slightly twisted wings just above the lip—are unequal in size and dissimilar in shape. The flower could be divided into equal halves only in one plane. The leaves are simple, at the base of the stem, and their margins are entire. You have made the following observations:


Flower color: Pink (in red flower chapter)


Flower type: Bilateral


Petal number: (not used for bilateral flowers)


Leaf type: Simple


Leaf arrangement: Basal


Leaf margins: Entire
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Cypripedium acaule: pink bilateral flowers, simple leaves with entire margins arranged at the base of the stem.





You go to the key, and, turning to the pages in the red flower chapter for those characteristics, you see five species described under that heading, all in the orchid family. A glance at the images and descriptions should quickly take you to pink lady’s-slipper (Cypripedium acaule).


Or, taking a third example, you are walking along a weedy roadside in late summer. You notice many tallish, leafy plants with erect, narrow clusters of tiny green flowers. The flowers are without discernible petals, the leaves are finely divided, arranged in an opposite pattern on the stem, and the leaflet margins are toothed or lobed. You have made these observations:


Flower color: Green


Flower type: Petals indistinguishable


Petal number: (not used for “petals indistinguishable” flowers)


Leaf type: Deeply divided


Leaf arrangement: Opposite


Leaflet margins: Toothed or lobed
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Ambrosia artemisiifolia: green flowers with indistinguishable petals, deeply divided leaves with lobed margins arranged in an opposite pattern on the stem.





You go to the key, turn to the pages in the green flower chapter that show plants with those characteristics, and see two species, common ragweed and giant ragweed (Ambrosia artemisiifolia and A. trifida). The very fine divisions of the leaf, shown in the image and described in the text, will take you to common ragweed.


Note that in each of these three examples, there is more than one choice under the specific heading. Plants are organized under each heading alphabetically, first by its family name, and then by genus and species. In the first example (of the wood anemone), two of the six species under the heading are in the Apiaceae (parsley family). These two species are listed first: Panax quinquefolius and P. trifolius. They are followed by four species in the Ranunculaceae (buttercup family): Anemone canadensis, A. cylindrica, A. quinquefolia, and A. virginiana. Listing the plants alphabetically by family means that closely related species with similar features are adjacent to each other in the guide, allowing for a convenient comparison between the plants that most closely resemble one another.


Species Descriptions


To identify the species within the group where the key has taken you, carefully read the descriptions, look at the photographs, and match them with the actual plant. Focus on the characteristics that distinguish the plant from similar-looking species. These characteristics include the physical features (height, stem, and fruit as well as flower and leaf), and also its flowering period, habitats, and distribution in New England.
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Plant Names


Each entry begins with the current scientific name of the species. The name consists of the genus (for example, Potentilla) and the specific epithet (for example, simplex). If there is an older, alternative name, it follows, in parentheses. An asterisk (*) next to the scientific name indicates a nonnative, introduced species.


The plant family to which the species belongs follows (for example, Rosaceae). If there is an older, alternative family name, it follows in parentheses.


The common name or names of the plant are provided in the third line.


Headnote


The first paragraph provides the blooming period for the species, its typical height range in inches or feet, its life cycle, and its habitats.


Bloom time is self-explanatory as is plant height. For vines and low, scrambling plants, the measurement is length, not height, and the word long is used with the measurement range.


A plant’s life cycle may be annual, biennial, perennial, or shrub. Annual plants live for only one year, reproducing entirely by seed production. Biennial plants live for two years, generally producing only leaves the first year, and flowers and seeds the second year. Perennial plants live for two or more years. Annual, biennial, and perennial plants are all herbaceous plants; their stems die back in winter. Shrubs are woody species whose aboveground stems live throughout the year.


Typical habitats are listed next. Some plants are restricted to specific habitat types, while others occur in many habitats. Not all of the habitats may be shown for plants that occur in multiple habitat types. Habitat is a significant part of plant identification. If the key takes you to two similar species, check their respective habitats. If you’re looking at a plant in a swamp, and the habitat described for one of your choices is “fields and thickets” and the other is “swamps and floodplains,” that is a valuable clue to the identity of the species.


At the end of the first paragraph, the term “invasive” may appear. This is a designation given to those nonnative plants that have become nuisance species in natural landscapes. These species have been identified as invasive by state environmental agencies and by the Invasive Plant Atlas of New England Program (ipane).


Description


The main paragraph in each description gives the physical characteristics of the plant in the following order:


flower: color, dimensions, arrangement, and other features


leaf: length, shape, arrangement, and other features


stem: simple or branching, hairy or smooth


fruit: type, shape, and dimensions


All of these terms have been discussed in the Introduction.


At the end of this paragraph are listed the New England states where the species is known to occur:


ct = Connecticut


ma = Massachusetts


me = Maine


nh = New Hampshire


ri = Rhode Island


vt = Vermont


When a species is rare in a particular state, the state abbreviation is followed by the word “rare” in parentheses. Rarity within a state is determined by that state’s Natural Heritage Program, based on the number of populations known to occur there. Plants listed by the state as endangered, threatened, special concern, or watch-list are considered to be rare plants.


When the text says of a species that it “only occurs in ME” or “only occurs in RI,” this refers to its presence in the six New England states. The same plant most likely grows in other areas of the United States and/or Canada. Only a small number of native North American plants are limited in their distribution to New England.


For nonnative species, the region of origin (for example, Europe, Asia) is given just before its New England distribution.


Photographs


Many photographers have contributed images for this book (see Illustration Credits). The images have been selected for their clarity in presenting key species identification features, particularly flowers and leaves. The photographs show the plants in natural light and in natural conditions. For most species, there is one photograph; for others there is also an inset showing an important identification feature.


Tips for Identifying Plants


When you are identifying a plant, be patient and look carefully. The flower and leaves are the primary elements of identification, but it is important to have a sense of the entire plant: height, growth habit, and habitat. What is the appearance of the sepals and stamens as well as the petals? Do the leaves have petioles, or are they sessile? Are there hairs on the stem, and, if so, are they fine or coarse?


Get a good feel of the surroundings. Is the plant in light or shade, in moist or dry soil? What are some of the other plants here? Do all the features you are observing correlate with the description in the guide? If there is more than one individual of the plant you are trying to identify, look at other individuals to get a better overall impression of the plant.


As with all living things, plants are variable. Flower colors can vary between individuals of the same species, and leaf shapes can vary as well. The key is based on the typical patterns of the species, but keep the possibility of differences in mind, especially with flower colors. In most cases, a plant will be a particular color, but the flowers of some species have more than one color. If you don’t find a given species in a particular chapter, it may be because its flower has more than one color and so is shown in another chapter. Follow the key for the other characteristics of the flower (besides color) as well as the leaves, and look for the species in another chapter. The guide only has space to show a given flower in a characteristic color form, but the species descriptions state whether the flowers of that particular species have more than one color.


A 10× hand lens is very helpful for identifying plants, enabling the observer to see features of flower, leaf, stem hairs, and so on, which may not be distinct to the naked eye. Recognition of very fine features is sometimes essential for distinguishing similar-looking species.


If identification is elusive, take photographs of the entire plant and closer shots of its flowers, leaves, and any other key features. Then, back home, look at your images and match them again with the descriptions and images in the guide. The guide has a great number of New England’s wildflowers, but it does not have all of them. If you don’t find the species in the guide, you can check the keys and images in the New England Wild Flower Society’s GoBotany website, which has images and information for all (or nearly all) of New England’s vascular plants.


Range information can be helpful for identification. If you are looking at a plant in Maine, and the key has led you to a plant listed only in Connecticut, your identification is probably mistaken. By taking another look at the plant, the key, and the descriptions, you may arrive at a different result. The same applies to rarity: if you have narrowed your choice in the key to two or three similar-looking species, one of which is listed as rare, you have probably found one of the more common species (but it is certainly possible that you have found the rare one). Take another look at the plant and the descriptions.


If you think you have identified a rare plant, photograph it, taking shots of the entire plant and closer images of flowers, leaves, stem, and other visible plant parts. Match your photos with the text and description. For further confirmation, you may send your photo and a message to “Ask the Botanist” on the GoBotany website’s PlantShare feature, at gobotany.newenglandwild.org/plantshare.


If your observation is a rare plant, the state’s Natural Heritage Program will appreciate information about it. Links to the six State Natural Heritage Program websites are given on the References page.


As you look for and identify wildflowers in their natural habitats, keep in mind the importance of their conservation. Many wildflower populations have disappeared due to collection or damage to their habitats from overenthusiastic naturalists and photographers. Unless you have a permit to do so, please do not collect the plant, and take special care not to trample or damage the ground around the plant. Remember that plants on public and private conservation lands are legally protected. Take photographs, make sketches, and observe and appreciate the plant, but leave the flowers, and their habitat, in the condition in which you found them. As the adage goes, plants grow by the inch and die by the foot.





KEY TO WILDFLOWERS



WHITE FLOWERS


2 radial petals


Leaves simple, opposite, toothed or lobed


3 radial petals


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets entire


4 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, whorled, entire


Leaves simple, whorled, toothed or lobed


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets entire


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, whorled, leaflets toothed or lobed


5 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, whorled, toothed or lobed


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, whorled, leaflets toothed or lobed




Leaves deeply divided, basal, leaflets entire


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


6 radial petals


Leaves simple, alternate, entire


Leaves simple, basal, entire


Leaves absent, scaly, or needlelike


7 or more radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, whorled, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Petals indistinguishable


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, toothed or lobed


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


YELLOW FLOWERS


3 radial petals


Leaves simple, alternate, entire


Leaves simple, basal, entire


4 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, whorled, entire


Leaves deeply divided, alternate, leaflets toothed or lobed


5 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


6 radial petals


Leaves simple, alternate, entire


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves absent, scaly, or needlelike


7 or more radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


Petals indistinguishable


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves absent, scaly, or floating at base


RED FLOWERS


3 radial petals


Leaves simple, whorled, entire


Leaves simple, basal, entire


4 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves absent, scaly, or needlelike


5 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, whorled, entire


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets entire


Leaves absent, scaly, or needlelike


6 radial petals


Leaves simple, alternate, entire


Leaves simple, opposite, entire


Leaves simple, basal, entire


7 or more radial petals


Leaves simple, opposite, entire


Petals indistinguishable


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, whorled, toothed or lobed


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, toothed or lobed


Leaves absent, scaly, or needlelike


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, whorled, entire


Leaves simple, whorled, toothed or lobed


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, whorled, leaflets entire


Leaves deeply divided, basal, leaflets entire


Leaves absent, scaly, or needlelike


BLUE FLOWERS


3 radial petals


Leaves simple, alternate, entire


4 radial petals


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves deeply divided, opposite, leaflets toothed or lobed


5 radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


6 radial petals


Leaves simple, alternate, entire


Leaves simple, basal, entire


Leaves deeply divided, alternate, leaflets toothed or lobed


7 or more radial petals


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Petals indistinguishable


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets entire


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets toothed or lobed


Leaves absent, scaly, or needlelike


GREEN FLOWERS


6 radial petals


Leaves simple, alternate, entire


Petals indistinguishable


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, toothed or lobed


Leaves deeply divided, alternate, leaflets toothed or lobed


Leaves deeply divided, opposite, leaflets toothed or lobed


Leaves deeply divided, basal, leaflets entire


Leaves absent, or scaly, or needlelike


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, opposite, entire


Leaves simple, opposite, toothed or lobed


Leaves simple, basal, entire


ORANGE FLOWERS


5 radial petals


Leaves simple, alternate, entire


Leaves simple, opposite, entire


6 radial petals


Leaves simple, alternate, entire


Leaves simple, whorled, entire


Leaves simple, basal, entire


7 or more radial petals


Leaves simple, basal, entire


Flowers bilateral


Leaves simple, alternate, entire


Leaves simple, alternate, toothed or lobed


BROWN FLOWERS


Petals indistinguishable


Leaves simple, alternate, entire


Flowers bilateral


Leaves absent, scaly, or needlelike





LANDSCAPE AND NATURAL COMMUNITIES



The six New England states of Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont have a total area of 72,000 square miles. Maine, by far the largest of the six states, comprises almost half of New England’s land area. The region’s natural landscape is a varied mosaic of coastal shoreline, mountains, hills, valleys, rivers, lakes, and offshore islands, and this mosaic creates habitats for a high diversity of plants. Most of New England, including the densely populated states of Connecticut, Massachusetts, and Rhode Island, is covered by deciduous, coniferous, and mixed deciduous-coniferous forests.


The coastline, from Connecticut’s border with New York on Long Island Sound north to Maine’s border with New Brunswick in the Bay of Fundy, is almost 600 miles in length. Most of the shoreline from Connecticut to southern Maine features sandy or stony beaches, dunes, and salt marsh meadows, which support plants adapted to saline habitats. The upper (Down East) Maine coastline is rock-bound, with boulders, headlands, and cliffs abruptly meeting the sea.


The White Mountains of New Hampshire, the Green Mountains of Vermont, and the mountains of western and north-central Maine are the highest in the region and support rare communities of alpine and subalpine plants. At 6288 feet, Mount Washington in New Hampshire’s White Mountains is the region’s highest; the White Mountains have 47 more peaks with elevations of 4000 feet or higher. Mount Katahdin, at 5268 feet, is the highest mountain in Maine, and Mount Mansfield, at 4393 feet, is the highest in Vermont. Other prominent ranges include the Taconic Mountains in western Connecticut, Massachusetts, and Vermont, and the Berkshire Hills of western Massachusetts and northwest Connecticut. Mount Monadnock, a well-known and much-climbed mountain in southern New Hampshire, is an isolated summit on a broad plateau extending from north-central Massachusetts to southwestern New Hampshire.


The interior of southern and central New England is lower in elevation, with rolling hills interspersed with valley lowlands. Connecticut, Rhode Island, and most of Massachusetts are hilly rather than mountainous. The coastal and near-coastal areas of New Hampshire and Maine are also hilly, with elevations increasing with distance from the coast. The Metacomet ridge, a range of rugged, reddish hills extending for 100 miles from the Connecticut coast to northern Massachusetts and flanking the Lower Connecticut River Valley for much of its length, is an especially prominent series of hills.


Rivers, lakes, and ponds are abundant throughout the region, supporting communities of wetland and aquatic plants. The Connecticut River is the region’s longest river, flowing for 410 miles from its headwaters at the New Hampshire–Quebec border south to Long Island Sound. Other major rivers include the Kennebec, Penobscot, and St. John Rivers in Maine; the Androscoggin River in New Hampshire and Maine; the Merrimack River in New Hampshire and Massachusetts; the Housatonic River in Massachusetts and Connecticut; and Otter Creek in Vermont. Lake Champlain, shared by Vermont and New York, is the region’s largest lake, followed by Moosehead Lake in Maine and Lake Winnipesaukee in New Hampshire. Western Maine has an especially large number of lakes.
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Ecoregions of New England.





For hundreds of millions of years, geologic forces have shaped the New England landscape through continental plate collisions and separations, volcanic activity, and repeated glaciations. The oldest dated rock in the region, located in the southern Green Mountains, is one billion years old. Between 300 and 500 million years ago, the Taconic, Green, and White Mountain ranges were created by two major mountain-building events, the Taconic and Acadian Orogenies. The mountains, which stood much higher than they are today, resulted from collisions between volcanic island arcs and the proto-North American continental plate. The broad valley from Long Island Sound through central Connecticut and west-central Massachusetts, defining much of the Lower Connecticut River Valley, is the result of a rift, or separation, of the African from the proto-North American plate about 200 million years ago.


In the last 1.6 million years, the New England region has experienced at least four periods of glaciation. The most recent glacial period, known as the Wisconsin, reached its maximum extent about 21,000 years ago, covering the entire area with a mile-thick sheet of ice. By the time the ice sheet receded, 12,000–14,000 years ago, it had left a deep and lasting imprint on the land, scooping up and moving bedrock many hundreds of miles, eroding hills and mountains, and creating broad valleys and basins in areas of softer, more erodible rock. In the White Mountains and at Mount Katahdin, the glacial ice sheet formed U-shaped valleys and deep, bowl-like depressions, known as cirques, on the upper slopes. In its southward movement, the ice sheet also plucked up, carried, and deposited vast quantities of rock, grinding and eroding it in the process. The glacial depositions, known as till, consist of rocks, stones, and other sediments that now cover much of the region’s land surface.
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Tuckerman Ravine on the east side of Mount Washington in the White Mountains of New Hampshire is an example of a glacial cirque.





Glacial erratics are large boulders that the ice sheet transported long distances before dumping them onto the landscape. The 85-foot long, 23-foot high Madison Boulder in New Hampshire is the largest known erratic in New England.


Near its terminal point, the glacier deposited jumbles of “rock debris”—unsorted accumulations of boulders, rocks, gravels, and finer sediments—in low hills known as moraines. Later, meltwater from the retreating ice sheet deposited sands and gravels onto the moraines. Cape Cod, Martha’s Vineyard, Nantucket, Block Island, and other, smaller islands off the southeastern Massachusetts and the Rhode Island coastlines were formed by this process of deposition.


Other glacier-molded features of the landscape include drumlins, which are low, clayey, rounded hills, often occurring in clusters, or “swarms,” and eskers, which are long, sinuous ridges of sand and gravel deposited by glacial streams running through a tunnel of ice. Kettle holes are ponds originally formed by great blocks of ice that separated from the main body of the retreating glacier; the ice block was surrounded and covered by sands deposited by glacial meltwater. Then the ice block melted, creating the pond. Walden Pond in Concord, Massachusetts, made famous by Henry David Thoreau, is an example of a kettlehole pond.


New England’s varieties of bedrock and surficial rock have resulted from this complex geologic history. A region’s bedrock is a determining factor in the nature and quality of its soil. The type of soil, in turn, strongly influences the species of plants that can grow in that region.


Much of New England is underlain by volcanic or metamorphic rocks such as granite, schist, and gneiss. Soils derived from these rocks are generally acidic and low in nutrients, producing communities less rich in species that those growing on soils with higher pH.


The basalt and sandstone ridges along the Lower Connecticut River Valley produce a higher pH soil, which yields nutrients to plants more easily and fosters their growth. A variety of plant species scarce or absent elsewhere in the region occurs along these ridges. In Vermont and western Massachusetts, the valleys and slopes to the west of the Green Mountains and the Berkshire Hills are underlain by limestone and marble, which produce very fertile, calcareous (high-pH) soils. The forests and wetlands of the limestone and marble zone generally are richer in species than physically similar habitat types on the more acidic rock in most of New England. In contrast, the sandy soils in many coastal regions are coarser and drier than the soils in other parts of the region. These dry conditions, naturally conducive to fire, are reflected in the types of plants that grow here: pitch pine, scrub oak, and a variety of grasses and wildflowers only found in sandy, coastal habitats.


This generalized picture of the region’s geologic features does not do justice to the variety in the landscape. Pockets of calcareous rock with rich forest stands occur throughout New England. Dry, sandy soils with pitch pine occasionally occur inland as well as along the coast. In any landscape, there are gradations in the nature of the rocks and soils, in soil moisture, and in patterns of light and shade. It is useful to know the prevailing patterns, but keep in mind the subtleties that are present in all landscapes.


Ecological Communities


Most of the New England landscape is forested. Even the densely populated states of Connecticut, Massachusetts, and Rhode Island have over 50 percent forest cover; for the region as a whole, forests cover about 75 percent of the landscape. New England’s forests are in the northeastern section of a broadly defined forest region known as the Eastern Deciduous Forest. This forest covers most of the eastern United States as far west as the Mississippi River, and includes the southern portions of adjacent Canadian provinces. It is bounded to the north by the evergreen, boreal forest that covers most of Canada, and to the west by the grasslands and prairies of the midwestern United States.


The term “Eastern Deciduous Forest” is somewhat misleading as a description of New England: the forests of the six New England states include both broad-leaved deciduous (also known as hardwood) trees, such as aspen, ash, basswood, beech, birch, cherry, oak, maple, and hickory, and coniferous (softwood) trees, including pine, spruce, cedar, and hemlock.


The region’s current extent of forest cover is a result of its humid, cool-temperate, four-season climate, with annual precipitation of 35–50 inches, and of its historical pattern of land use. By the 1850s, most of New England had been cleared for croplands and pasture, but the hilly, stony landscape and relatively infertile soils have long been a challenge for agriculture. During the latter half of the 19th century and continuing into the 20th, New England farms were largely abandoned. With the fields left fallow, forests recovered and steadily increased in extent until the start of the 21st century, when pressures from development caused a slight reversal in the region’s forest cover. In a longer-term perspective, New England’s forests have been recovering ground since the retreat of the Wisconsin Glacier 12,000 years ago.


New England’s forest communities and plant species distributions vary significantly from north to south, and from lower to higher elevations. The variation is in large part due to climatic differences. Presque Isle, Maine, in the region’s far northern interior, has an average annual temperature of 41° Fahrenheit, and a total of 105 consecutive frost-free days. Presque Isle receives 35 inches of total precipitation per year, with 89 inches of snow. In contrast, Hartford, Connecticut, in the southern interior of the region, has an annual average temperature of 50° Fahrenheit and about 160 consecutive frost-free days. The city receives 45 inches of precipitation per year, with 45 inches of snow.


Even at similar latitudes, tree species vary from the coast, where winter temperatures are milder, to the interior, where winters are colder. This pattern also holds along the valleys of major rivers, where warmer temperatures foster narrow bands of more “southern” forest types within a matrix of a more typically northern type of forest in the surrounding hills. Microhabitat conditions, such as location on a north-facing slope with cooler and moister conditions, or on a south-facing slope with warmer and drier conditions, also influence forest composition.


The following summaries of the region’s primary forest communities, ranging from north to south, or, in terms of elevation, from upper to lower slopes, focus on the dominant trees. The forest types vary and intergrade, affected not only by climate and elevation but also by the quality of their soils, position on the landscape, wildlife relationships, and past and present patterns of human use. Descriptions of the region’s nonforested communities, including upland, wetland, and aquatic habitats, follows the discussion of the forests.


Forests


Spruce-fir forests. Red spruce and balsam fir forests grow in the coldest and snowiest areas of the region: the northern half of Maine, and the northernmost parts of New Hampshire and Vermont. These coniferous forests also occur on the middle to upper slopes of the region’s higher mountains as far south as northwestern Massachusetts. Spruce and fir stands that grow at high elevations are also known as subalpine forest. New England’s spruce-fir forest is a southward extension of the boreal forest that covers much of Canada.
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Subalpine spruce-fir forest.





Northern hardwoods–white pine–hemlock forest. South of the spruce-fir zone, and sometimes intergrading with it, is a mixed deciduous-evergreen forest of beech, yellow birch, and sugar maple, often sharing the canopy with white pine and eastern hemlock. This forest grows in much of Maine, New Hampshire, Vermont, and western Massachusetts, extending south to the hills of northwestern Connecticut. A variant of this forest, dominated by sugar maple and white ash, grows on slopes with high-pH soils. This rich, deciduous forest is most common in the marble and limestone bedrock regions of Vermont and western Massachusetts. The moist, high-nutrient soils in this forest produce an exceptional diversity of spring wildflowers.


Mixed (or transition) hardwoods–white pine–hemlock. South of the northern hardwoods region, red and white oak, and also shagbark hickory, join beech, birch, maple, white pine, and hemlock in the canopy. This forest type ranges from southern Maine, New Hampshire, and Vermont, through much of Massachusetts, to northern Connecticut and Rhode Island.


Oak-hickory-hemlock forest. An oak- and hickory-dominated forest is the southernmost major forest type in the region, most common in eastern Massachusetts and much of Connecticut and Rhode Island. Canopy trees include red, white, black, and scarlet oaks, and shagbark, pignut, and mockernut hickories. Hemlock, sometimes forming almost pure stands, grows on cool, moist, rocky slopes and flats. American chestnut was a dominant tree in this forest until its decimation by blight in the 1920s. Chestnut saplings still sprout from old root systems, occasionally reaching maturity before succumbing to the blight.
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Oak-hickory glade forest.





Pitch pine–scrub oak forests and woodlands. Pitch pine, often with a dense understory of scrub oak, is abundant on the dry, sandy soils of Plymouth County, Cape Cod, Martha’s Vineyard, and Nantucket in coastal Massachusetts. Pitch pine stands are adapted to periodic fires, which historically occurred at 50- to 100-year intervals. Pitch pine and scrub oak communities also occur on rocky summits and ridgelines and on flat, sandy inland sites.
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Pitch pine–scrub oak woodland.





Nonforested Uplands


Many of the region’s nonforested uplands represent a transitional stage in the succession of an open site, such as an abandoned farm, a clear-cut, or a vacant lot, to a mature forest. The typical pattern starts with a field of grasses and wildflowers, giving way, within five to ten years, to the encroachment of shrub thickets and sapling trees. The trees will eventually shade out most of the shrubs, and the thicket will change to a woodland community, with trees such as aspens, gray birch, red cedar, and white pine, which require light for germination and growth.


As these trees mature, the canopy closes, and the woodland becomes a forest. With the closure of the canopy, shade-tolerant species—oaks, sugar maple, yellow birch, beech, and hemlock—germinate, grow, overtop, and eventually replace the shorter-lived, shade-intolerant trees (the long-lived, tall-growing white pine is an exception in that it survives into later succession).


The process of change from an open habitat to a mature forest is known as natural succession. It takes many decades—the length of time dependent on the nature of the soil, local climate, the seed bank, and the patterns of past human use. The successional process is reversible at any stage—through major storms, fire, pests, flooding, human impact, or other disturbances.


Fields and grasslands. Fields are herbaceous communities with a mix of native and nonnative wild flowers and grasses. Unless they are periodically mown or burned, fields soon give way to shrubs and young trees. Grasslands, which occur on dry, sandy soils, often near the coast, consist of grasses, low shrubs, and a number of wildflowers adapted to dry conditions.


Shrub thickets. Dominated by clusters of shrubs and small trees, shrub thickets grow on field and forest edges, former pastures, power line and roadway corridors, and on wetland margins. Unless they are managed and maintained as shrub habitats, most thicket communities are in the process of becoming woodlands and forests. Persistent shrub thickets occur in harsh conditions where tree growth is limited: bald, wind-exposed summits, sandy flats with periodic fires, and rocky coastal headlands.


Woodlands. Canopy cover distinguishes woodlands from forests. A forest canopy shades 60 percent or more of the ground; woodlands have a canopy cover of 25–60 percent. Most of the woodlands in New England represent successional phases that, barring a significant disturbance (for example, fire, hurricane blow-down), are in the process of becoming mature forests. Persistent woodlands occur on rocky summits and on dry, sandy soils where a combination of fire, infertile soils, and wind maintains sparse tree growth.


Alpine communities. Alpine habitats occur above the timber line on the highest mountains in Maine, New Hampshire, and Vermont, usually at elevations of 4000 feet and higher. The plants in alpine zones are highly specialized, adapted to extremes of wind, cold, snow depth, and a short growing season. They are low-growing, often forming mats or cushionlike mounds. Many alpine species, such as diapensia (Diapensia lapponica), alpine-azalea (Kalmia procumbens), and Lapland rosebay (Rhododendron lapponica), have brilliant flowers. The White Mountains of New Hampshire have the most extensive alpine area in the region.


Dense thickets of stunted, twisted black spruce and balsam fir grow between the alpine zone and the upper limit of upright spruce and fir trees. Impacted by deep snow and shearing winds, these high elevation thickets are known as krummholz, a German word meaning “crooked wood.”
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Lapland rosebay (Rhododendron lapponica) on one of Mt. Katahdin’s alpine cliffs.





Cliffs, ledges, and talus slopes. Cliffs and exposed ledges have sparse plant growth, but some plants, such as pale corydalis (Capnoides sempervirens), harebell (Campanula rotundifolia), and early saxifrage (Micranthes virginiensis), make their home on the rocks. Cliffs and ledges at high elevations or on a high-pH rock type may harbor very rare plants.


Talus slopes are steep, boulder-covered slopes that form below sheer cliff faces. Trees, shrubs, vines, and wildflowers grow among the boulders, mostly near the base of the slopes.


Wetland Habitats


Wetlands represent a transitional state between upland communities and truly aquatic systems such as lakes, ponds, rivers, and streams. Wetland soils are frequently saturated or inundated and low in oxygen; plants that grow in wetlands are adapted to these conditions.


Wetlands of many kinds occur throughout New England, on mountains, on the borders of rivers and lakes, in low basins, and along the coast. Wetland community types are differentiated by their vegetation and by their type of soil or substrate.


Swamps. Swamps are dominated by trees or shrubs. Commonly occurring trees include red maple, yellow birch, black gum, swamp white oak, and black ash. Trees in coniferous swamps, which are more common in northern New England, include northern white cedar, red and black spruce, balsam fir, and occasionally white pine and hemlock. Atlantic white cedar swamps are mostly near the coast in southern and central New England. Highbush blueberry, maleberry, common winterberry, sweet pepperbush, alder, and buttonbush are common swamp shrubs.


Marshes. Herbaceous plants such as broad-leaved cattail (Typha latifolia), grasses, sedges, rushes, and a diversity of wildflowers dominate marshes, which are more open than swamps and have more standing water. Deeper marshes have emergent plants, such as arrowheads (Sagittaria spp.), pickerelweed (Pontederia cordata), and bur-reeds (Sparganium spp.), whose roots and lower stems lie under water. Wet meadows, which often develop on low-lying, abandoned pasture lands, are also herbaceous communities, with sedges, grasses, and wildflowers, but have little or no standing water.
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A deep marsh of emergent and floating plants on a pond margin.
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Marsh





Floodplain forests. Forested wetland communities that grow on terraces above the banks of large rivers are known as floodplain forests. They are subject to periodic flooding and silt deposition, and their soils are rich in nutrients. Silver maple, cottonwood, green ash, and sycamore, often growing to a very large size, are characteristic floodplain trees.
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Floodplain forest





Bogs. Bogs are very acidic, low-nutrient wetlands that often develop on lake and pond edges. Sphagnum moss forms the base of the bog plant community. Due to the lack of microbial activity in these harsh conditions, the sphagnum decomposes gradually, forming thick layers of peat that support the living vegetation. Many bog shrubs, such as leatherleaf (Chamaedaphne calyculata), bog laurel (Kalmia polifolia), bog rosemary (Andromeda polifolia), and large-leaf cranberry (Vaccinium macrocarpon), are shrubs in the heath family (Ericaceae) and have leathery, evergreen leaves. The well-known pitcher-plant (Sarracenia purpurea) and sundews (Drosera spp.) trap insects and absorb nutrients from their bodies. Black spruce and several other tree species grow in bogs, but heath family shrubs usually dominate bog communities.
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Philbrick-Cricenti Bog, New London, New Hampshire.





Fens. Like bogs, fens grow on peat, but sedges and grasses rather than sphagnum moss form the peat layer. In contrast to bogs, which depend on precipitation for water inflow, fens occur along seepages, where groundwater flows over the soil surface. The acidity or alkalinity of a fen is conditioned by the surrounding bedrock; fens, even those associated with acidic bedrock, generally have a higher pH and faster decomposition rates than a bog. Rich fens have high pH and nutrient levels and very often a striking diversity of rare wildflowers. Fens may be forested or open, sloping or flat. Tamarack and northern white cedar are two trees that occur in fens.


Aquatic Communities


Aquatic communities include freshwater ponds, lakes, rivers, and streams. Many of the plants that grow in these communities have submerged stems, floating leaves, and flowers stalked just above the water surface. The aquatic species described in this guide are mostly those with conspicuous flowers, such as yellow pond-lily (Nuphar variegata) and fragrant water-lily (Nymphaea odorata).


Coastal Communities


Coastal communities are directly influenced by proximity to the ocean. They include tidal habitats such as salt marshes, estuaries, and beach fronts. Plants in these environments are adapted to high salinity. Other coastal environments include dunes, rocky headlands, and (freshwater) coastal plain ponds.


Salt marshes. Inundated twice daily by high tides, salt marshes range in size from pocket-sized habitats tucked into narrow coves to expansive meadows covering hundreds or even thousands of acres. Salt marshes are dominated by two species of grass: cordgrass (Spartina alterniflora) and salt hay (S. patens). A number of wildflowers occur in openings and mudflats among the grasses.
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Cordgrasses (Spartina spp.) along the Lower Connecticut River.





Estuaries. Estuaries are tidally influenced stretches of rivers that flow into the ocean. Estuaries can extend a long distance upriver: the tidal influence of the Connecticut River extends for 60 miles from Long Island Sound to Windsor Locks, Connecticut. Water in upper estuaries may be all fresh. At low tide, the exposed estuary shorelines are muddy. The brackish, lower stretches of estuaries have plant species similar to those found in salt marshes; the upper reaches of estuaries can have some extremely rare species that grow only in these tidal freshwater systems.


Beach fronts, or strands. A small community of plants, including beach pea (Lathyrus japonicus), sea rocket (Cakile edentula), saltwort (Salsola kali), goosefoots (Chenopodium spp.), and seabeach dock (Rumex pallidus), occurs at the high tide or wrack line on sandy and stony beaches.


Dunes. Dunes often have little if any vegetation, but beach grass (Ammophila breviligulata) and a scattering of wildflowers, such as the golden-heathers (Hudsonia ericoides and H. tomentosa) and seaside goldenrod (Solidago sempervirens), do grow on foredunes and are adapted to withstand burial by wind-blown sand. Shrub thickets and a greater variety of plants often occur on the lee side of dunes.
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Storm-eroded dunes





Rocky coastal headlands. Cliffs and rock faces fronting the ocean have a scattering of plants, such as yarrow (Achillea millefolium) and seaside plantain (Plantago maritima), that are tolerant of salt spray. Dense shrub thickets often grow at the top of these headland communities.


Coastal plain pond shores. Coastal plain ponds are sandy freshwater ponds near the coast. Pond water levels fluctuate widely in response to changes in the water table. In summer, exposed shorelines have a unique association of plants, including a number of rare wildflowers such as Plymouth gentian (Sabatia kennedyana). In high water summers, the shorelines may be entirely inundated. Coastal plain ponds occur in southeastern Massachusetts and southern Rhode Island.


Disturbed Sites


Certain hardy plants find footholds on disturbed sites such as roadways, railroad beds, vacant lots, and pavement cracks. A number of these species are considered weeds, but they show a remarkable ability to thrive in conditions of minimal soil and of exposure to many kinds of impact. Many of these plants are nonnative, but a number of natives also grow in these conditions.


Changes in New England Plant Composition


The plant species that occupy the New England landscape have been in a constant process of movement and change since the retreat of the last glacial ice sheet. Forests and other natural communities are not static or permanent entities. They change in the process of natural succession, in response to natural disturbances (such as fire and hurricanes), to the infestations of invasive species, to warming global temperatures, and to continuing human alterations of the landscape. The decline in New England’s total forest cover in the early 2000s is attributable primarily to residential and commercial development. This pattern is likely to continue, with suburban encroachment into open landscapes and further incremental reduction of the region’s total forest cover.
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KEY TO DESCRIPTIONS

Potentilla simplex rosaceae FIN—
Common cinquefoil, old-feld cinquefoil

Spring to early summer, 4-16 in., perennial, o
Thickets, fields, lawns, and roadsides. cadnete

Flowers yellow, ¥ in. wide, solitary on long stalks |
from upper leaf axils, usually produced from the
axil of the second well-developed stem leaf; the pet-
als longer than the sepals. Leaves divided into 5
lance-shaped leafiets, %-3 in. long, the margins
sharply toothed about % of their length; terminal
leafiet more than twice as long as wide. Stems hairy,
initially erect, later arching or trailing. Fruitan
achene, Yic in. long. €T, MA, ME, NH, RI, VT &
Potentilla canadensis (dwarf cinquefoil) is similar, |
with the flower produced usually from the axil of the
15t well-developed stem leaf, and with the terminal
leaflet of the leaves usually less than 2 times as long
as wide. g
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