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This book is dedicated to my wife, Mary Ann.

She has thus far tolerated me for 35 years, a feat that, on its own, is no small accomplishment.

Mary Ann has traveled with me through oppressive heat in coastal swamps and bone-chilling cold in the Canadian Rockies. She has stood steadfast through violent thunderstorms while holding cover over my camera equipment and has plodded through thigh-deep, boggy mud. Once she pulled me from waist-deep muck—likely saving my life in the doing. She has experienced bee stings, swarms of ravenous mosquitoes, scores of chigger bites, and dozens of black fly bites. She has accidentally grabbed a snake, and she has nudged me back when I got too close to a black bear. All this was done in the search for orchids.

But Mary Ann has also enjoyed with me the beauty of nature throughout the southern Appalachian Mountains and all across North America. She has seen every orchid that I have seen. On the few occasions when she was not along as I found an orchid new to me, the joy has never been complete until I have been able to return to the site and share my discovery with her.

This book, then, is for Mary Ann.
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One of these days, someone will give us a handbook of our wildflowers, by the aid of which we shall all be able to name those we gather without the trouble of analyzing them.
—John Burroughs, St. Nicholas, 1891




Preface

Although my formal educational background is in history and English, both of which I formerly taught on a secondary level, I have been a naturalist all my life. With summers free, I have had time to pursue my many interests, and I have pursued them ravenously. Even as a young boy growing up in the small town of Pulaski in southwest Virginia, I started making lists of everything I saw: birds, trees, insects, rocks. My first experiences in nature outside my neighborhood came on family hunting trips. I was a grown man before I realized that the real fascination for me was with just being in the woods—the hunting, not the killing. It was a pivotal day indeed when I traded my shotgun for a camera. With such beauty all about me in the forest, I naturally turned to photography in order to record that beauty.

I have had no regrets. And the number of my visits to the woods (to say nothing of my enjoyment of them) has by no means diminished—in fact, quite the contrary. I enjoy much more freedom in the forest with no permits to buy and no seasonal limitations or restrictions on the number of pictures I can take. I feel safer, too. Although the camera does “fire” unintentionally sometimes, it never harms anything when it does.

Although my fascination with the outdoors began when I was a boy, it was later, while giving lectures and leading walks as park naturalist at Claytor Lake State Park, that I came to realize the significance that nature has in my life. For 30 years now I have seriously and studiously enhanced my relationship with nature while continuing to lead hikes and speak to a variety of organizations: bird clubs, wildflower societies, garden clubs, and civic groups. The majority of my free time has been spent studying plants, and I have discovered many county records within a number of states, several state records, and even one world record. But I also have discovered myself. Wandering the woods and fields is something I could do every day of my life were it not for life’s ordinary demands. When I think of my quest for native orchids over the last several decades, I would change only one thing: I wish I could have done more of the same.

Since 1975,1 have turned the majority of my attention to the study of North American native orchids. The trail of the native orchid has taken me from the barren lime-stone shores of Newfoundland to the emerald green slopes of Kodiak Island in Alaska, from the sweltering savannahs of the Green Swamp of North Carolina’s coast to the redwood forests of northern California, and to hundreds of places in between. There are now more than 140 native orchid species and varieties listed in my files. But, more important, they are also indelibly etched in my mind, each one a unique story, a separate recollection of adventure, a treasured memory. Although I have crossed the continent in search of native orchids, my strongest sentiments spring from my search for wild orchids in the mountains where I grew up, the mountains I have known intimately all my life, the southern Appalachians. This book is an accounting of the native orchids that I have come upon in the southern Appalachian Mountains.
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Please Do Not Dig Native Orchids

At some point, almost everyone who is interested in plants gets an urge to garden. Most of these people are satisfied with ornamental plants, but many get their enjoyment from a wildflower garden. For them, the seemingly natural progression is to transplant wildflowers to the home garden. Many wildflower guides even give instructions on wildflower gardening. However, education as to just which plants should be transplanted to such a garden is the most important bit of knowledge a would-be gardener can acquire. There are a number of sound reasons why the disturbance of our wild orchids is not an acceptable practice.

The primary reason is simply one of preservation. The digging and removal of an orchid plant from its natural habitat will almost surely result in the demise of the plant. Each species of orchid has its own special relationship with a fungus partner that is responsible for the survival of that orchid. Unless that particular fungus partner can be replicated in the home garden, no orchid will survive after the depletion of the incidental supply of fungus brought along with the transplantation. Furthermore, in many cases, orchid roots are attached to the fungus partner by fragile, thin filaments, which are invariably damaged in any digging efforts.

Second, on the basis of general moral and ethical principles it is important that wild orchids not be disturbed. Orchids are intricately designed and particularly beautiful plants. In addition, many orchid species are exceptionally rare. Removing these plants or disturbing their natural habitat is a singularly selfish act. Leave the plants so they can survive and reproduce naturally. Leave them for others to enjoy. Leave the plants just because they are there. One must make the moral decision to allow nature to dictate the future of such beautiful and rare plants.

Finally, in many areas, the native flora is protected by law. A considerable number of native orchids are on either federal or state endangered or threatened species lists. Such listing makes any disturbance of these plants illegal. Many plants, orchids included, are located in parks or national forests whose very purpose is to protect the flora from disturbance of any kind.

Educate yourself by learning to identify and differentiate the species of native orchids and the life processes that make them special plants. Make a decision to become an advocate of protection, become active in the preservation of our natural heritage, and forgo the urge to transplant any wild orchid. You will be better for it and so will the orchids.



Part One: Wild Orchids and the Southern Appalachians




Introduction

Whether on a corsage at some formal occasion or in a display at the local shopping mall, the beauty of orchids is acknowledged by everyone. The enchanting flowers we call orchids are known throughout the world. For most people, however, their name conjures up a vision of exotic rain forests or, at least, steamy greenhouses. Few people realize that there is a marvelous population of wild orchids found outside tropical regions, and even fewer people know that dozens of species grow in the southern Appalachian Mountains.

Wild orchids exist worldwide, from the equator to the arctic tundra. In the mid-eighteenth century, when the botanist Carolus Linnaeus was redefining the way botanists would name plants, there were only about 65 species of orchids known to science. By the mid-nineteenth century, the number of named species of native orchids had grown to over 5,000. Today there are estimated to be between 20,000 and 25,000 orchid species worldwide, many of which are yet to be named. And the number is growing. Botanists are still discovering new species, particularly in the widely biodiverse tropic regions. On the North American continent, two new species of orchids have been discovered since 1988 in the Canadian province of Newfoundland, and this book describes a new species found by the author in the state of West Virginia in 1996. Altogether, there are in North America, excluding Mexico and the subtropical parts of Florida, approximately 150 species and varieties of native orchids.

This book deals with only a portion of North America, of course—namely, western Virginia and western North Carolina and the eastern regions of West Virginia, Kentucky, and Tennessee. The crests of the Blue Ridge range define the eastern boundary of the southern Appalachians and become the eastern limit of the range of this book. The ridges of the Allegheny Mountains define the western boundary. The northern boundary of the area covered here can generally be considered as the line drawn by the Potomac River as it descends from northeastern West Virginia, separating Virginia from Maryland. The southern boundary is the line that separates northern Alabama and northern Georgia from southern Tennessee and southwestern North Carolina, approximately 35° north latitude. Within this general area, the county-by-county distribution of each species of orchid discussed in the book is specified on a range map.

Within the boundaries of the area treated in this book is the land between the Blue Ridge and the Alleghenies, which is called the Ridge and Valley Province. In Virginia, this province encompasses the Shenandoah Valley and parts of the James, Roanoke, and New River Valleys of southwest Virginia. This same physiographic region in Tennessee follows the margins of the Tennessee River drainage southwestward between the Great Smoky Mountains to the east and the escarpment of the Cumberland Plateau to the west.

The Cumberland Plateau is a southwestern extension of the Alleghenies and includes parts of eastern Tennessee, southwestern West Virginia, and southeastern Kentucky. In addition to a large number of orchid species typically found in the mountains, several wonderful and special orchids that have affinities with orchids more commonly located in the coastal plain are at home on the Cumberland Plateau.

According to geologists, the Appalachian chain of mountains once extended from the rugged hills of Ireland to the low hills of Texas. After the separation of the continents that began some 200 million years ago and after tens of millions of years of mountain construction and mountain erosion through a parade of changing climates, the Appalachians are presently more clearly represented as existing in two parts. The northern Appalachians begin on the island of Newfoundland and reach southward through New England to the coalfields of eastern Pennsylvania. At this point, the Appalachians begin to split into two distinct ranges that define the southern Appalachians.

The Blue Ridge range extends basically in a north-northeast to south-southwest direction from the Virginia-Maryland border to the Virginia-North Carolina line. In southern Virginia, the Blue Ridge begins to take a decidedly western turn, creating a clearly defined escarpment extending basically along the Virginia-North Carolina border. A bit farther to the west in Virginia lie the promontories of White Top Mountain and Mount Rogers, Virginia’s highest peak. As they extend southwest along the western region of North Carolina, the vast ridgelines of the Blue Ridge form the highest mountain range in the eastern United States, including the highest mountain east of the Mississippi River, Mount Mitchell (6,684 feet) located in Yancey County, North Carolina.
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The Allegheny mountain range is the western fork of the Appalachians south of Pennsylvania and, like the Blue Ridge, extends in a more or less northeast to southwest direction. Its ridges rise to considerable elevations just west of the border between Virginia and West Virginia, especially along the western edge of the Greenbrier River Valley. Among these high Allegheny crests like Spruce Knob in West Virginia are a number of distinctly northern habitats that have nurtured some of our more interesting orchid species. In southern West Virginia, far southwest Virginia, and eastern Kentucky, the Alleghenies are famous for their rough terrain. The huge layered masses of shales and sandstones that make up the Alleghenies provide a superabundance of acidic habitat of the kind required by most native orchid species. Particularly in southwest Virginia and continuing into neighboring parts of Kentucky and Tennessee, many of these Allegheny ridges are organized in long parallel rows generally oriented northeast to southwest. Capped with deposits of sandstone, these mountains frequently have nearly level crest lines that go on uninterrupted for tens of miles. They are often referred to as the “long ridges.” These mountains of sedimentary rock stand in stark contrast to the more jagged peaks of the Blue Ridge, whose rock was born of volcanoes and tremendous heat and pressure.

Both in Virginia and Tennessee, the Ridge and Valley Province provides widely diverse habitats: ridges composed of acidic sandstones and shales and valleys largely made up of vast deposits of limestone. The more basic soils found in these valleys provide ample habitat for native orchids that do not require an acidic environment.

The number of native orchid species found in the southern mountains is greatly enhanced by the legacy of the last Ice Age. Although the actual glacial ice came no farther south than what is now mid-Pennsylvania, it had a tremendous impact on the land to the south. As the ice advanced, plants and animals alike migrated south just ahead of the ice sheet in order to survive. Plants that were native to the far North found themselves existing much farther south. The area covered in this book had a subarctic climate during the Ice Age, and the northern plants were right at home. As the ice finally retreated about 10,000 years ago, North America warmed and, for the most part, the northern plants that had been driven far to the south also migrated back toward the cooler climate of the north. Some northern plants, however, found parts of the southern Appalachians to their liking. The high ridges of the Great Smoky Mountains, which are bisected by the border between North Carolina and Tennessee, the Black Mountains of North Carolina, and the Unakas, also along the Tennessee-North Carolina border, have many regions of spruce and fir trees above an elevation of 5,000 feet. Several peaks reach above 6,000 feet. Many areas of the Monongahela National Forest in West Virginia—like Spruce Knob, Canaan Valley, and Dolly Sods—are well over 4,000 feet in elevation and have typical Canadian zones of spruce forests. Likewise, areas of the Shenandoah National Park in Virginia have spruce habitats. Most of these high-elevation areas have become modern havens for northern plant species, including orchids, that came south ahead of the ice.

In addition, many of these high mountain areas of the southern Appalachians harbor cold, poorly drained valleys where conditions were just right to create distinctly northern habitats called bogs. Some of the bogs have persisted for thousands of years. The beauty of these southern bogs is that many of them shelter some of the more showy species of native orchids that are ordinarily found only in the swampy coastal plain or far to the north in the well-known muskeg bogs.

The southern Appalachian Mountains are a land of immense variety. There are highlands and lowlands; broad, well-watered valleys; steep, narrow valleys beneath dry pine-oak woodlands, where shale and sandstone have created a parched, acidic environment; mighty rivers and tiny rivulets that bring life to the abundant vegetation and carry vegetative remains to the sea. Each region has contributed to the diversity of life within these mountains. This is a land of mature trees and open grasslands, a land of large mammals and small birds, a land of sunshine and rain, a land of spring wildflowers and autumn colors; it is a land of life in myriad forms. There is no other place quite like the southern Appalachian Mountains.


What Is an Orchid?

Officially, orchids are among the class of plants called monocotyledons or monocots for short. Monocots are so called because germinating plants have only one seed leaf or cotyledon. The development of the cotyledon is seldom seen in nature because the process ordinarily takes place underground. Monocot leaves usually have parallel venation. This is in opposition to the dicotyledons, which have two seed leaves and more often display reticulate leaf venation. Monocots normally have flower parts in threes or multiples of three. In the orchids there are three sepals and three petals. On the other hand, dicots usually have flower parts in fours or fives. Monocots include the lily family, Liliaceae. Orchids and lilies are generally believed to be descended from a common ancestor. Among the better-known families also included in the monocots are the iris family, Iridaceae; the grasses, Poaceae; and the sedges, Cyperaceae.

Although orchid flowers have three petals, in the majority of the orchids one of the petals (usually the lowermost) looks nothing like the others. The wondrous and seemingly endless variety exhibited by this petal makes the orchid flower so special. It is this special third petal that can assume the golden yellow, pouchlike shape of a yellow lady’s slipper or the brilliantly purple, multilacerated shape of the large purple fringed orchid flower. This highly evolved third petal is commonly called the lip or labellum. The wide diversity of orchid petals is directly related to the type of pollinators that reach each species and the method of pollination that they bring to the plant.
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Orchid flowers usually go through a process known as resupination. In the bud stage, the lip is uppermost; but as the flower opens, it begins to twist, so that by the time of full flowering, the lip has become lowermost. In some species, such as the pad-leaf orchid, this twisting can easily be seen in the flower stalk or pedicel. Some orchid species do not undergo this twisting process, however, and are called nonresupinate. The best example of a nonresupinate orchid flower in the southern mountains is the grass-pink orchid. Some few species, such as the club-spur orchid, may undergo an incomplete turning process, as a result of which, when the plant blooms, the lips of the various flowers on a single stem are often pointing in several directions.

One of the primary characters by which orchid flowers are separated from other plants is the process by which they present their pollen to pollinators. Most flowers have a centrally extruded “pollen catcher” called a pistil. This is the female part of the flower. The pistil consists of the ovary, the style, and the stigma. The ovary contains the ovules, which, when fertilized, will become the seeds. The ovary develops below the style, which supports the stigma that forms at the tip. The stigma is the part that receives the pollen. The style is usually surrounded by varying numbers of stamens, the male part of the flower. A stamen consists of a threadlike filament at the end of which is the anther. The anther is the pollen-bearing part of the flower. When the plant is ready for fertilization, the pollinator (whether an insect, a bird, or even the wind) transports the ripened pollen from the anther to the pistil, either on the same flower or from the anther of one flower to the pistil of another. Pollen grains germinate on the stigma, and the resulting sex cells move through the style to reach the ovules, where fertilization takes place and seed formation begins.

In the orchid flower, the pistil and two stamens are fused together into a single unit referred to as the column. The column is located opposite the lip. Pollen is contained in a tiny mass called a pollinium, which is attached by means of a stalk or stipe to a sticky gland or pad, together making up a pollinarium. The pollinaria are presented on either side of the column. When insects like bees, beetles, wasps, ants, flies, and moths rub against the gland, the pollinarium will adhere to the insect and be carried to another flower on the same plant or a flower of another orchid plant of the same species. Thus the pollinator is able to transport a considerable quantity of pollen in a single visit. The more pollen delivered, the more chance of fertilization. In the case of orchids, which are known to produce tremendous numbers of ovules within the ovary, this transportation of a large quantity of pollen grains makes the entire process more efficient. In some species, the position of the pollinaria is on either side of an opening to the nectary, luring the pollinator in so that it must press against the gland.

In some species, such as the fringed orchids, the pollinaria are cleverly designed so that even a near-miss can still result in successful fertilization. In this instance, the pollinaria are extruded, and a pollinator need barely touch the sticky gland in order for them to adhere. But that’s not all. The pollinaria in the fringed orchids (among others) are shaped in an elongated, teardrop fashion, with the smaller end forward and down. This smaller end is a gland called a viscidium. The viscidium has a tremendously efficient adhesive substance that immediately attaches fast to the insect. The pollinarium is then pulled away easily (sometimes so easily, in fact, that even before it can be picked up by a pollinator it adheres to the lip of the flower as the flower bud unfolds). The mature pollinarium attached to a pollinator is then ready to be transported. In looking at the reproductive structure of orchids, I have often inadvertently touched a pollinarium. The small end will adhere tightly to my skin. When I try to dislodge it, the large end (the pollen) will crumble like powder, while the adhesive end continues its tenacious hold. Through this marvelous system orchids ensure their own propagation.

In many orchid species, when the flower is pollinated, it begins to wither or show some sign such as a drooping petal or lip to advertise the fact that it is no longer open for business. In some orchids, the actual fertilization may not occur for some time after pollination. Still other species, like the true twayblades, may hold onto their petals long into the development of the fertilized ovary. The swollen ovary located behind the flower becomes the seed-bearing capsule, which, when ripe, will burst and scatter the seeds. Generally there are thousands of seeds in one orchid capsule. Some tropical species may have over a million seeds. The production of huge quantities of seeds is an orchid’s way of helping to ensure the reproduction of its kind. With so many seeds out there, some are sure to find a favorable spot to germinate and produce more orchids. It is a game of numbers. The more seeds, the more chances there are that some of them will end up in a suitable habitat.
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Orchid plants are dependent upon a relationship (mycorrhiza) with a fungus partner. The tiny seeds produced by orchids do not carry much life-sustaining material, so the fungal relationship is very important in helping to supply the young orchid plant with the nutrients it needs for survival and in sustaining the mature plant. The difficulty of maintaining this relationship is the primary reason why attempts to transplant native orchids are so often unsuccessful. In the genus Corallorhiza, the coralroot orchids, this alliance between the rhizomes and fungi is most pronounced. In these orchids, which have no green leaves and thus very little chlorophyll for photosynthesis, the fungus is of utmost importance, as it helps convert energy from outside sources for use by the plant. It is a sure bet that without its fungus partner an orchid will not prosper.
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A multitude of tiny seeds, typical of plants in the orchid family, from an opened capsule of a spotted coralroot orchid flower.


Rarity among Orchids

Rarity among orchids can be a relative matter. I once had a friend tell me, “If you can’t find it, then it’s rare enough.” In a simplistic way, my friend could not have been more correct. When I first became fascinated with native orchids, I searched through all of three seasons for yellow lady’s slipper and found only two plants in the vicinity of my home. I had reached the conclusion that yellow lady’s slipper was indeed rare. But after a hiking trip on the Appalachian Trail in neighboring Bland County, where I counted 242 yellow lady’s slipper plants, my opinion changed. In later years, as I traveled on the Bruce Peninsula in Ontario and the Great Northern Peninsula of Newfoundland, where I encountered literally thousands of yellow lady’s slipper plants, my thoughts changed yet again. It became obvious that whether or not yellow lady’s slipper was rare depended upon where I was.
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Some native orchid species that grow in the southern Appalachian Mountains are particularly common. Downy rattlesnake plantain is found in almost every patch of woods in almost every type of habitat throughout the area. Much the same is true of pink lady’s slipper. There probably isn’t one spring turkey hunter or trout fisherman in the East who has not passed in close proximity to plants of pink lady’s slipper, though the plants may have gone unnoticed or at least unrecognized as orchids. Of the 52 orchid species described in this book, 12 (23 percent) exist in more than 75 of the 132 counties of the southern Appalachians. That means that nearly one-fourth of the species should be rather easily located.

But make no mistake: there are rare orchid species in the southern mountains, several of them. A full 25 percent, or 13 of the 52 species, are found in fewer than seven counties. Six of the species are found in only one county.

Rarity can also be a matter of timing. Take my pursuit of the small whorled pogonia, for instance. I tried several avenues to gain access to this orchid, including contacting one of the authors of a regional floral guide. I found this author to be quite open and cooperative in our first few letters, but when I asked about the site for the small whorled pogonia that had been listed in his book, I never heard from him again. My luck seemed to be getting better when I heard that several new, well-populated sites had been found in New England. To take advantage of this, I arranged to meet Phil Keenan of New Hampshire on his home turf to look for the orchid in 1992. But as it turned out, we were able to locate only one plant in flower in New Hampshire and one plant in Maine, where there had been a hundred plants in bloom the previous year. So rarity can be relative to being in the right place at the right time, not only the right time of season but also in the right season. People lucky enough to have found the heavily populated sites that were discovered in New England in the 1980s would have a different perspective on the rarity of the small whorled pogonia from mine.

Orchids do not necessarily meet the criteria by which we might evaluate other plant families. Many native orchids have special quirks all their own, the understanding of which can help explain their rarity and even help illuminate why some species may seem scarce when they really are not. For instance, it takes a new lady’s slipper plant some three or four seasons before it stores enough energy to send up a flowering stem. The rattlesnake plantains initially produce a rosette of leaves, but they may not send up a flowering stem for five or six years. The three-birds orchid is particularly sensitive to changes in the weather: it is believed that the plants will not open their flowers until some 48 hours after the passage of a cold front in early August. Along with several other species, three-birds orchids may lie dormant underground through several seasons before storing enough energy to appear above the ground.

Some orchids, because of their lack of bright colors or their well-camouflaged shape, go virtually unnoticed. The large whorled pogonia is actually rather common in the spring but is often overlooked because its narrow, green and yellowish petals give it a natural camouflage. Loesel’s twayblade, commonly looked on as a northern orchid, is much more prolific in the southern Appalachians than once thought. The problem in finding this orchid is that, even when in full bloom, it is a very tiny plant whose miniature green flowers are well hidden among grasses of exactly the same color.
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