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Problem: The purpose of this study was to classify 

analyze and map the principal plant associations which occur 

in Mammoth Cave National Park. 

Method: The forests of Mammoth Cave National Park were 

analyzed using stand attributes of density, basal area and 

importance. These data were compared through the use of 

similarity scalers and ordinated in two dimensional space. 

Findings: The dominant forest species of Mammoth Cave 

National Park associate into seven forest types. The upland 

and slope oak-hickory stands occupy the largest ordination 

space with stands grouped as mesophytic occupying the 

second largest space. The stands dominated by eastern 

hemlock (Tsuga canadensis) occupy the smallest ordination 

space. The forests of Mammoth Cave National Park are 

controlled by physiographic, edaphic and stand age factors 

which limit the distribution of the characteristic tree 

species found in each association, a trend reflected in the 

ordination of stands. 

Characteristic tree species in the plant communities 

of Mammoth Cave include northern red oak (Quercus rubra), 

tuliptree (Liriodendron tulipifera), white oak (Quercus 

alba), sugar maple (Acer saccharum) and American beech 

Fagus grandifolia). The most mesic communities typically 
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have American beech and northern red oak as dominant 

species with sugar maple an important sub-dominant species. 

Old growth stands on favorable sites in deep hollows 

are dominated by a comples of species including several 

species of oaks, tuliptree, hickory spp., plus red and 

sugar maple. 

On sandstone uplands and along Pennsylvanian aged 

sandstones a specialized plant community occurs which is 

dominated by chestnut oak (Quercus prinus), A short 

distance vertically below these chestnut oak areas eastern 

hemlock, magnolia and American beech, form another 

community. 

Plgnut hickory (Carya glabra), white oak, black oak 

(Quercus velutina) and several other hickory species reflect 

the xeric conditions found in the upland communities of 

the Park. 

Only a few floodplain areas were not completely cleared 

for agriculture prior to the establishment of the Park. In 

these more mature areas red maple (Acer rubrum), American 

beech and sugar maple are important woody components of the 

forest, Along the natural levees of the major rivers through 

the Park sycamore (Platanus occidentalis) and silver maple 

(~ saccharinum) are the major trees, Tall annual 

herbaceous species form conspicuous bands parallel to the 

river along narrow topographic boundaries, Verbesina 

alternifolia covers the lower of these two bands while on 
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the higher unit Eupatorium rugosum provides the ground cover, 

The successional plant communities reflect two major 

trends, The first involves forest development along a 

moisture gradient from hydric to mesic conditions. This 

occurs largely on the larger floodplains of the Green River 

and up the hollows tributary to the Green River. The second 

trend is successional recovery on abandoned agricultural land 

along a time gradient, In the latter pattern black gum 

(Nyssa sylvatica), dogwood (Cornus florida), winged elm 

(Ulmus alata) and tuliptree are the important early woody 

invaders. In later stages blackjack oak (Quercus 

marilandica) and black locust (an introduced species) 

(Robinia pseudo-acacia) assume importance, 

The Jll plants which were collected during this study 

were annotated and a summary prepared listing floristic 

affinities, Forty-four percent of the species range 

throughout the eastern United States while an additional 23 

percent are found in the southeastern United States. 

Vegetation maps were prepared from aerial photographs. 

Seven major mapping units were used on these medium scale 

maps which emphasize the relationship of land form to the 

major vegetation types. 
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Acanthaceae 

Justica americana (L.) Vahl. Water-willow. Eastern 
U.S. Common on the upstream end of Green River 
Islands. July.** 

Ruellia strepens L. Smooth ruellia.* 

Aceraceae 

Acer ne~undo L. 
along t e Green 
April. 

Box-elder. Eastern u.s. Distributed 
River floodplain in the first bottoms. 

Acer rubrum L. Red maple. Eastern U.S. Found 
locally in wetter upland sites. The largest observed 
in Hunts Sink has a dbh of 44 inches. March. 

Acer saccharinum L. Silver maple.* 

Acer saccharum Marsh. Sugar maple. Eastern U.S. 
Common throughout the Park with well developed stands 
occurring in the sandstone valleys north of the Green 
River. April. 

Aizoaceae 

Mollugo verticillata L. Carpet-weed.* 

Alismataceae 

Sagittaria rigida Pursh.* 

Amaranthaceae 

Amaranthus retroflexus L. Pig weed.* 

Amaranthus spinosus L. Thorny amaranth.* 

Amaryllidaceae 

Agave virginica L. False aloe.* 

Hymenocallis occidentalis (Le Conte) Kunth Spider 
Lily.* 

Hypoxis hirsuta (L.) Coville.* 

Narcissus pseudo-narcissus L. Daffodil. Old 
homesteads. March.*** 
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Anacard iaceae 

Rhus copallinum L. Dwarf sumac. Eastern U.S. 
Thickets in old fields with a narrow coppice common 
between mowed road shoulder and old fields. May, 
June. 

Rhus radicans L. Poison ivy.* 

Rhus typhina L, Staghorn sumac,* 

Annonaceae 

Asimina triloba (L,) Dunal. Pawpaw,* 

Apocynaceae 

Apocynum cannabinum L. Hemp dogbane.* 

Vinca minor L, Periwinkle. Europe. Common in the 
unattended cemeteries, April, 

Aquifoliaceae 

~ opaca Ait. American holly.* 

Araceae 

Arisaema triphyllum (L.) Schott. var triphyllum. 
Jack-in-the-pulpit. Eastern U.S. Rich woods 
associated with sheltered areas. April, May. 

Arisaema triphyllum (L,) Schott. var pusilium Peck, 
Jack-in-the-pulpit. 

Araliaceae 

Aralia racemosa L, American spikenard,* 

Aralia spinosa L, Hercules'-club,* 

Panax quinguefolium L. Ginseng. Eastern U.S. 
Uncommon, but found in most forest types in Park. 

Aristolochiaceae 

Aristolochia durior Hill, Dutchman's pipe,* 

Aristolochia serpentaria L, Virginia snake root.* 
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Aristolochia tomentosa Sims. Pipe-vine. Eastern 
u.s. Common vine of the Green River floodplain.** 

Asarurn canadense L. Wild ginger. if 

Asclepidaceae 

Asclepias exaltata L. Poke milkweed. Eastern U.S. 
Old fields. July. 

Asclepias guadrifolia Jacq.* 

2JO 

Asclepias syriaca L. Common milkweed. Eastern U.S. 
Old fields and roadsides. June. 

Asclepias tuberosa L. Butterfly-weed. 
Roadsides and old fields. More common 
region north of Green River. July. 

Eastern U.S. 
in sandstone 

Asclepias variegata L. White milkweed. Eastern U.S. 
Sheltered cove forests north of Green River. May, 
June. 

Asclepias verticillata L. Horsetail milkweed.* 

Gonolobus gonocarpos (Walt.) Perry.* 

Balsaminaceae 

Impatiens biflora Walt. Spotted touch-me-not, 
Eastern U.S. Common on floodplain and islands, 

Impatiens pallida Nutt. Pale touch-me-not.* 

Berberidaceae 

Berberis thunbergii DC. Japanese barberry.* 

Caulophyllurn thalictroides (L,) Michx, Blue cohosh. 
N, eastern U.S. Uncommon in most areas, Largest 
populations in drainages north of Green River. April, 
May, 

Jeffersonia diphylla (L.) Pers. Twinleaf,* 

Podophyllum peltaturn L. Mayapple. Eastern U.S. 
Common throughout the Park, April, May. 
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Betulaceae 

Alnus maritima (Marsh.) Nutt, (Alnus glutinosa [1.J 
Gaertn, in Davies, 1954). 

Betula lenta L. Sweet birch. N, eastern U.S. In 
hemlock areas in sandstone coves north of Green 
River.** 

Betula lutea Michx. f, Yellow birch.* 

Betula nigra L. River-birch. Eastern U.S. 
Occasional on floodplain. 

Carpinus caroliniana Walt. Blue beech.* 

Corylus americana Walt, 
fields and drier forests 
March, 

Eastern U.S. Common in old 
south of the Green River. 

Ostrya virginiana (Mill.) K, Koch. Ironwood.* 

Bignoniaceae 

Bignonia capreolata L, Cross-vine (Anisostichus in 
Gleason and Cronquist, 1963),* 

Campsis radicans (L.) Sem. Trumpet-creeper, S. 
eastern U.S. Old homesites. July, August, 

Boraginaceae 

Cynoglossum virginianum L, Wild comfrey, Eastern 
U.S. Late secondary succession woods. May, 

Hackelia virginiana (L.) Johnst, Eastern U.S. Old 
growth stands, Hunts Sink, June,** 

Lithospermum canescens (Michx,) Lehm, Hoary puccoon. 
disturbed sites along roadsides. April. 

Lithosperrnurn latifolium Michx. Gromwell.* 

Mertensia virginica (L.) Pers, Bluebells, Common. 
Old fields. April. 

Myosotis verna Nutt. Forget-me-not,* 



Symphytum officiniale L. Comfrey. Eurasia. 
(Doubtful identification.) 

Cactaceae 
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Opuntia compressa (Salisb.) Macbr. Prickly pear.* 

Caesalpiniaceae 

Cassia fasciculata Michx. Partridge-pea.* 

Cassia marilandica L.* 

Cassia nictitans L. Wild sensitive plant. Eastern 
U.S. Common, Old fields in limestone areas south of 
Green River. July, August, September. 

Cercis canadensis L. 
roadways or openings 
shade, April. 

Redbud. Eastern U.S. Along 
in forests. Not found in deep 

Gleditsia tricanthos L, Honey locust.* 

Gymnocladus dioica (L.) K. Koch. Kentucky coffeetree. 

Campanulaceae 

Campanula americana L. Tall bellflower. Eastern 
U.S. In old growth stands along smaller streams. 
September. 

Triodanis perfoliata (L.) Niewl. Venus' 
North Americana. First Creek Drainage. 
(Specularia in Davies, 1954). -

Caprifoliaceae 

looking glass. 
June 

Lonicera japonica Thunb. Japanese honeysuckle. 
Eastern Asia. Largely successional species. June, 

Lonicera sempervirens L. Trumpet honeysuckle.* 

Sambucus canadensis L. Common elder.* 

Symphoricarpos orbiculatus Moench. Coralberry. 
Central and eastern U.S. Old fields. 

Triosteum perfoliatum L. Horse-gentian.* 
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Viburnum acerifolium L. Maple-leaved viburnum. 
Eastern U.S. Common on sandstone substrate north of 
Green River. May. 

Viburnum prunifolium L. Blackhaw.* 

Caryophyllaceae 

Arenaria patula Michx.* 

Eurasia. Cerastium viscosum L. 
limestone substrate, June. 

Old fields, 

Dianthus armeria L. Deptford pink. Europe. Old 
fields. June. 

Paronychia canadensis (L.) Wood.* 

Paro~ychia fastigata (Raf.) Fern.* 

Saponaria officinalis L. Bouncing bet.* 

Silene rotundifolia Nutt.* 

Silene stellata (L.) Ait. f. Starry campion.* 

Silene virginica L. Firepink. 
to follow limestone outcrops. 

Eastern u.s. 
April, May. 

Appears 

Stellaria media (L.) Cyrill. Old world. Sandstone 
outliers south of Green River. April, May.** 

Stellaria pubera Michx. Eastern u.s. Old growth 
forests. Hunts Sink. April. 

Celastraceae 

Celastrus scandens L. Bittersweet.* 

Euonymus americanus L. Strawberry-bush.* 

Euonymus atropurpureus Jacq. Wahoo, Eastern U.S. 
along abandoned roadsides. Uncommon. 

Chenopodiaceae 

Chenopodium ambrosiodes L. Mexican tea.* 
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Commelinaceae 

Commelina communis L.* 

Commelina virginica L.* 

Tradescantia subaspera Ker.* 

Tradescantia virginiana L.* 

Compositae 

2J4 

Achillea millefolium L. Yarrow. Circumboreal. 
Common. Old field species. May, June. 

Ambrosia artemisiifolia L. Common ragweed.* 

Antennaria plantaginifolia (L.) Richards. Eastern 
N.A. Common in roadsides and late successional 
forests on sandstone. April. 

Antennaria solitaria Rydb.* 

Anthemis cotula L. Dog-fennel.* 

Arctium minus (Hill) Bernh. Common burdock.* 

Artemisia annua L. Annual wormwood.* 

Aster divaricatus L.* 

Aster dumosus L. Bushy aster. Eastern U.S. Common 
in disturbed areas, September, October. 

Aster lateriflorus (L.) Britt. Eastern U.S. 
Roadsides. September.** 

Aster linariifolius L.* 

Aster patens Ait.* 

Aster pilosus Willd. Eastern U.S. Roadsides. 
August, September, October. 

Aster sagittifolius Willd. Eastern U.S. Old growth 
woods. September.** 

Aster sericeus Vent. Silky aster.* 

Aster shortii Lindl. S. eastern U.S. Old fields and 
young oak-hickory woods. September, October. 
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Aster solidagineus Michx. s. eastern U.S. Old 
fields. July. (Sericocarpus linifolius {L.] BSP. 
in Davies, 1954.) 

Aster undulatus L.* 

Aster vinimeus Lam. Eastern U.S. Old fields. 
October.** 

Astranthium integrifolium (Michx.) Nutt. Daisy.* 

Bidens aristosa (Mich.) Britt. Central U.S. 
Scattered woods. October.** 

Bidens bipinnata L. Spanish needles.* 

Bidens comosa (Gray) Wieg.* 

2J5 

Bidens poltlepsis Blake. Central U.S. Upland woods. 
September. * 

Chrysanthemum leucanthemum L. White chrysanthemum. 
Eurasia. Common in old fields. May, June. 

Cichorium intybus L. Chichory.* 

Cirsium altissimum (L.) Spreng. Tall thistle.* 

Cirsium discolor (Muhl.) Spreng. Field thistle.* 

Cirsium virginianum (L.) Michx.* 

Coreopsis auriculata L.* 

Coreopsis lanciolata L. s. eastern U.S. Roadsides. 
May, June. l•* 

Coreopsis ma.Jor Walt. s. eastern U.S. Oak-hickory 
woods. May. 

Coreopsis pubescens Ell. s. eastern U.S. Old fields. 
June.** 

Coreopsis tripteris L. Tall tickseed. Eastern N.A. 
Upland old field savanna. June. 

Echinacea pallida Nutt. Pale coneflower. Eastern 
N.A. May be calciophile. Roadsides. June. 

Echinacea purpurea (L.) Moench. Purple coneflower.* 
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Eclipta alba (L,) Hassk.* 

P.lephantopus carolinianus Willd, Elephant's foot.* 

Erechtites hieracifolia (L,) Raf, Fireweed.* 

Erigeron annuus (L,) Pers. Whitetop. Northern U.S. 
Old fields. Common, June. 

Erigeron philadelphicus L.* 

Erigeron pulchellus Michx. Eastern U,S, Roadsides. 
May. 

Erigeron pusillus Nutt. (not in Gleason and 
Cronquist, 1963),* 

Eri eron strigosus Muhl, Daisy fleabane. U.S. 
Sands one coves north of Green River. June. 

Eupatorium altissimum L. Tall throughwort.* 

Eupatorium aromaticum L.* 

Eupatorium coelestinum L, Mist-flower. S, eastern 
U.S. Old fields and roadsides. August. 

Eupatorium hyssopifolium L. Eastern u.s. Old fields 
and roadsides. North of Green River. August.** 

Eupatorium perfoliatum L. Boneset.* 

Eupatorium pilosum Walt, (not in Gleason and 
Cronquist, 1963),* 

Eupatorium purpureum L. Joe-Pye weed,* 

Eupatorium rotundifolium L. s. eastern U.S. Old 
fields, August. 

Eupatorium rugosum 
U.S. Old fields, 
September. 

Routt. White snakeroot, 
Alluvium and roadsides, 

Eastern 
August, 

Eupatorium serotinum Michx, 
eastern U.S. Oak woodlands, 
October. 

Late boneset. s. 
August, September, 

Eupatorium sessilifolium L. Upland boneset.* 
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Galinsoga siliata (Raf.) Blake. Peruvian daisy.* 

Gnaphalium obtusifolium L. 
Eastern u.s. Old fields. 

Sweet everlasting. 
September, October. 

Gnaphalium purpureum L. Early cudweed.* 

Helenium autumnale L.* 

Helenium flexuosum Raf. Eastern U.S. Old fields. 
July. (H. nudiflorum Nutt. in Davies, 1954.) 

Helianthus divaricatus L. Eastern U.S. Roadsides. 
North of Green River. July. 

Helianthus hirsutus Raf. s. eastern U.S. Oak forests. 
July, August.** 

Helianthus microcephalus T. & G. Eastern U.S. 
Roadsides. September. 

Helianthus mollis Lam.* 

Helianthus strumosus L. Eastern U.S. Oak forests and 
roadsides. September.** 

He liopsis helianthoides ( L.) Sweet.* 

Hieracium aurantiacum L. Orange hawkweed. Europe. 
Black gum, white oak woods. South of Green River, 
May, June.** 

Hieracium gronovii L. Eastern U.S. Old fields. 
August, September, October. 

Hieracium marianum Willd.* 

Hieracium pilosella L. Europe. Old field. 
October.** 

Hieracium scabrum Michx. 
U.S. Mixed oak forests. 

Rough hawkweed. 
July, 

Eastern 

Hieracium venosum L. Eastern U.S. Old fields, 
cemeteries. May. 

Krigia biflora (Walt.) Blake.* 

Krigia dandelion (L.) Nutt,* 
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Kuhnia eupatorioides L. False boneset. Eastern U.S. 
Old field. August.** 

Lactuca floridana (L.) Gaertn. s. eastern U.S. 
Wilson Cave Hollow. September. 

Liatris scabra (Greene) K. Schum.* 

Liatris scariosa (L.) Willd.* 

Liatris sguarrosa (L.) Michx, Eastern U.S. Old 
field. September, October,** 

Parthenium integrifolium L. American feverfew.* 

Polymnia canadensis L. Leaf cup.* 

Polymnia uvedalia L.* 

Prenanthes altissima L.* 

Prenanthes trifoliolata (Cass.) Fern.* 

Pyrrhopappus carolinianus (Walt,} DC, S, eastern 
U.S. July, August. 

Ratibida pinnata (Vent,) Barnh. Drooping coneflower, 
Eastern u.s. Oak forest. June. 

Rudbeckia fulgida Ait. Orange coneflower,* 

Rudbeckia hirta L, Black-eyed susan. Central and 
eastern U.S. Roadsides and old fields, June, July, 
August, 

Rudbeckia laciniata L, Goldenglow,* 

Rudbeckia spathulata Michx. (E. fulgida in Gleason 
and Cronquist, 1963),* 

Rudbeckia triloba L. Brown-eyed susan.* 

Senecio aureus L, Golden ragwort, Central and 
eastern U.S. Oak-hickory woods, April, May.** 

Senecio obovatus Muhl. s. eastern u.s. Chestnut oak 
woods. April, May. 

Senecio pauperculus Michx. Eastern U.S. Mixed 
woods, May.** 
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Senecio smallii Britt.* 

Senecio visosus L. European. Old field. May, 
June.** 

Serinia oppositifolia (Raf.) Ktze. (Krigia 
oppositifolia in Gleason and Cronquist, 1963).* 

Silphium integrifolium Michx. 
U.S. Roadsides, old fields. 

Rosin-weed. Central 
July, August,** 

Silphium terebinthinaceum Jacq, Prairie-dock,* 

Silphium trifoliatum L, S, central U.S. Abandoned 
roadsides, July, August. 

Solidago bicolor L. White goldenrod.* 

2J9 

Solid~go caesia L, Woodland goldenrod. Eastern U.S. 
Roadsides, oak forests. August, September.** 

Tall goldenrod. Solidago canadensis L, 
America, Old fields. October, 

Solidago erecta Pursh.* 

Solidago flexicaulis L,* 

Solidago gattingeri Chapm,* 

North 

Solidago .1uncea Ait. Early goldenrod, Eastern U.S. 
Old fields, July, August. 

SolidaBo nemoralis Ait, Field goldenrod. Eastern 
U.S. ld fields, roadsides, September, October, 

Solidago odora Ait.* 

Solidago ~uberula Nutt. Eastern u.s. Old fields, 
October.* 

Solidago rugosa Mill. Roughleaved goldenrod. 
Eastern U.S. Roadsides, oak woodlands. September.** 

Solidago sphacelata Raf.* 

Solidago ulmifolia Muhl. Elm leaved goldenrod.* 

Sonchus asper (L.) Hill. Spiny sow-thistle.* 
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Taraxacum laevigatum (Willd.) DC. Red-seeded 
dandelion. Eurasia, Roadside. April to fall.** 

'raraxacum officinale Weber. Common dandelion, 
Eurasia. Roadsides, April to fall. 

Tragopogon major Jacq, Goatsbeard.* 
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Verbesina alternifolia (L.) Britt. Yellow ironweed. 
Eastern U.S. Islands and floodplains. August. 

Verbesina helianthoides Michx.* 

Verbesina virginica L, White crownbeard, s. eastern 
U.S. Valleys north of Green River. October.** 

Vernonia altissima Nutt, Central U.S. Roadsides. 
August. 

Convolvulaceae 

Convolvulus sepium L. Hedge-bindweed, N.A. and 
Eurasia, Old fields; islands of Green River, June. 

Cuscuta gronovii Willd, Dodder.* 

Ipomoea pandurata (L.) Mey. Wild sweet-potatoe,* 

Ipomoea purpurea (L,) Roth, Common morning-glory.* 

Cornaceae 

Cornus florida L, Flowering dogweed. Eastern U,S, 
Common throughout the Park, April. 

Nyssa sylvatica Marsh. Black gum. Common in upland 
old fields and young forests. June, July. 

Crassulaceae 

Sedum pulchellum Michx. s. eastern U.S. Old growth 
in wet locations. 

Sedum ternatum Michx. Wild stonecrop. Eastern u.s. 
Old growth in wet locations. April. 

Cruciferae 

Arabis laevigata 
N. easternu.s. 
April. 

(Muhl.) Poir. 
Mixed forest. 

Smooth rockcress. 
Sandstone outcrops. 
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Arabis virginica (L.) Poir. s. eastern U.S. Roadside 
weed. April.** 

Barbarea vulgaris R. Br. Common wintercress.* 

Brassica nigra (L.) Koch. Black mustard.* 

Capsella bursa-pastoris (L.) Medic. Shepherd's 
purse.* 

Cardamine bulbosa (Schreb.) BSP.* 

Cardamine douglassii (Torr.) Britt.* 

Cardamine hirsuta L. Old world. Roadside and lawn 
weed. April.** 

Cardam1ne parv1flora L.* 

Cardam1ne pensylvanica Muhl. 
oak forest. April, May.** 

Dentaria heteroAhylla Nutt. 
woods. March, pr11. 

Western U.S. Upland 

s. eastern u.s. Mixed 

Dentaria lacin1ata Muhl. Toothwort. Eastern U.S. 
Mixed woods. March, April. 

Dentar1a multifida Muhl.* 

Draba brachycarpa Nutt.* 

Draba verna L. Whitlow-grass. Europe. Roadside and 
lawn weed. April. 

Iodanthus pinnatifidus (Michx.) Steud,* 

Lepidium campestre (L.) R. Br. Field peppercress.* 

Lepidium ruderale L. Pepper-grass. Europe. Old 
fields, Doyel Valley. May, June.** 

Lepidium v1rg1nicum L. Common peppercress,* 

Lesguerella globosa (Desv.) Wats. Calcareous rocks, 
local Kentucky, Tennessee. Roadside weed. June.** 



L 

L 

L 

' . 

242 

Cyperaceae 

Carex cephalophora Muhl.* 

Carex convoluta Mack. (£. rosea Schk. in Gleason and 
Cronquist, 1963),* 

Carex crinita Lam.* 

Carex eburnea Boott,* 

Carex pennsylvanica Lam, Eastern U,S, Hickory woods. 
Sandstone. April. 

Carex plantaginea Lam. 
north of Green River. 

Eastern U.S. 
April. 

Carex platyphylla Carey.* 

Cyperus flavescens L,* 

Cyperus strigosus L.* 

Hemlock areas 

CyEerus virens Michx, (not in Gleason and Cronquist, 
19 3) ·* 
Dulichium arundinaceum (L.) Britt,* 

Eleocharis obtusa (Willd.) Schultes. Blunt spike 
rush. (E. ovata [Roth] R. & s. in Gleason and 
Cronquist, 1963).* 

Rhynchospora corniculata (Lam.) Gray.* 

Scirpus rubricosus Fern. (~. cy~erinus [1.J Kunth. 
in Gleason and Cronquist, 1963). 

Dioscoreaceae 

Dioscorea guaternata (Walt,) 
Chiefly Appalachian region. 
north of Green River, May. 

Dipsacaceae 

Gmel. Wild yam. 
Old growth, more common 

Dipsacus sylvestris Huds, Teasel.* 
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Ebenaceae 

Diospyros virginiana L. Persimmon, S, eastern U.S. 
Uplands, 

Equisetaceae 

Eguisetum arvense L. Field horsetail. Cosmopolitan. 
Stream bottoms. April, May. 

Eguisetum hyemale L. Tall scouring-rush.* 

Ericaceae 

Chimaphila maculata (L.) Pursh. Spotted wintergreen. 
Circumboreal. Common, Oak tuliptree woods, June 

Eubotrys recurva (Buckl.) Britt. Eastern U.S. Cedar 
Sink valley. May, June,** 

Gaylussacia baccata (Wang,) K, Koch, Black 
huckleberry. Eastern U.S.** 

Kalmia latifolia L. Eastern U.S. Mountain laurel, 
Hemlock areas and sandstone outliers south of Green 
River. June. 

Monotropa hypopithys L. Pinesap,* 

Monotropa uniflora L. Indian pipe.* 

Oxydendrum arboreum (L.) DC, Sourwood. s. eastern 
U.S. Old fields. Common, June, July. 

Vaccinium arboreum Marsh. 
U.S. Black oak forests, 

Farkleberry. 
June, 

S, eastern 

Vaccinium stamineum L. Deerberry. S, eastern U.S. 
Black oak forests, juniper woodlands, June. 

Vaccinium uliginosum L, Bog-bilberry. Circumboreal, 
Juniper woodlands. June.** 

Vaccinium vacillans Torr. Hill blueberry.* 

Euphorbiaceae 

Acalypha virginica L.* 
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Croton capitatus Michx. Southern midwest. First 
report in Park at deer pens. Introduced with feed. 
July.** 

Croton monanthogynus Michx.* 

Euphorbia corollata L. Flowering spurge. Eastern 
U.S. Doyel Valley, wet sites. July, August. 

Euphorbia maculata L. Wartweed.* 

Tragia cordata Michx.* 

Fabaceae 

Amphicarpa bracteata (L.) Fern. Hog-peanut.* 

Coronilla varia L. Europe. Roadsides.** 

Desmodium canadense (L,) DC, Eastern N.A. Oak woods, 
August.** 

Desmodium cuspidatum (Muhl.) Loud,* 

Desmodium glutinosum (Muhl,) Wood,* 

Desmodium nudiflorum (L.) DC. Eastern U.S. Common, 
July, August. 

Desmodium paniculatum (L.) DC,* 

Desmodium pauciflorum (Nutt,) DC,* 

Desmodium rotu.ndifolium DC, Eastern U.S. Barrens 
and successional woods. August.** 

Lespedeza hirta (L.) Hornem.* 

Lesaedeza intermedia (Wats,) Britt. 
Roa sides, August. 

Eastern U.S. 

Lespedeza procumbens Michx. Trailing bush-clover. 
Eastern u.s. Old fields. August,** 

Lespedeza striata (Thunb.) H, & A, Japanese clover.* 

Lespedeza virginica (L,) Britt. Slender bush-clover. 
Eastern U.S. Old fields.** 
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Medicago sativa L, Alfalfa,* 

Melilotus alba Desr. 
First Creek Drainage. 

White sweet clover. Eurasia. 
June. 

Melilotus officinalis (L.) Lam, Yellow sweet clover.* 

Psoralea psoralioides (Walt.) Cory.if 

Pueraria lobata (Willd,) Ohwi, Kudzu-vine.* 

Robina hispida L, Bristly locust, S, eastern U,S, 
Flint Ridge roadside, May.** 

Robina pseudoacacia L, Black locust, S, eastern U.S. 
Planted by Louisville and Nashville Railroad Co, 
Escape in Doyel Valley and elsewhere south of Green 
River. 

Strophyostyles umbellata (Muhl,) Britt. Successional 
forests, August. 

Stylosanthes biflora (L,) BSP, Pencil-flower,* 

Tephrosia virginiana (L.) Pers. Goat's-rue,* 

Trifolium agarium L. Yellow hop-clover. Eurasia. 
Old fields, May, June,** 

Trifolium hybridum L. Alsike clover, Eurasia, 
Upland old fields. June.** 

Trifolium pratens L. Red clover,* 

Trifolium procumbens L. Low hop-clover. 
Common roadside weed, June. 

Trifolium reflexum L. Buffalo clover.* 

Vicia caroliniana Walt, Carolina vetch.* 

Fagaceae 

Eurasia. 

Castanea dentata (Marsh.) Borkh, American chestnut, 
Eastern U,S, As a shrub present along sandstone 
outcrops. More common south of the Green River. No 
flowering material seen. 
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Fagus grandifolia Ehrh, American beech, Eastern 
u.s. Ravines and second terraces, April, 

Quercus alba L, White oak, Eastern U.S. Upper 
slopes and uplands, 

Quercus bicolor Willd, Swamp white oak.* 
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Quercus coccinea Muenchh, Scarlet oak, Eastern U,S, 
Dry south facing slopes, 

Quercus falcata Michx. Southern red oak. S, eastern 
U,S, Old field succession, April, May,** 

Quercus imbricaria Michx, Shingle oak,* 

Quercus macrocarpa Michx, Bur oak,* 

Quercus marilandica Muenchh. Blackjack oak, 
Southern U.S. Old field succession, April, May. 

Quercus muehlenbergii Engelm, Chinquapin 
Eastern U.S. Oak forests, Moist sites, 
(Q, prinoides var. acuminata [Michx.] Gl. 
and Cronquist, 1963 , 

Quercus nigra L, Water-oak.* 

Quercus palustris Muenchh, Pin oak.* 

oak. 
April, May. 
in Gleason 

Quercus phellos L, Willow oak, Coastal plain, S, 
eastern U.S. Old field succession,** 

Quercus prinus L, Chestnut oak, Sandstone outcrops, 
particularly Caseyville Formation, S, eastern U.S. 

Quercus rubra L. Northern red oak, Eastern U.S. 
Mesic lower slopes, Common, 

Quercus stellata Wang. Post oak. S, eastern U.S. 
Dry uplands, 

Quercus velutina Lam, Black oak, Eastern U.S. Dry 
upper slopes, Common, 
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Fumariaceae 

Corydalis flavula (Raf.) DC, Pale corydalis. 
Eastern U.S. Floodplain of Green River, Common, 
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Dicentra canadensis (Goldie) Walp, Squirrel corn,* 

Dicentra cucullaria (L.) Bernh. Dutchman's breeches,* 

Gentianaceae 

Centaurium pulchellum (Sw,) Druce, Centaury. 
Europe. Mowed areas around cemeteries. May.** 

Gentiana andrewsii Griseb, Closed gentian.* 

Gentiana puberula Michx. Downy gentian,* 

Gentiana villosa L. 

Obolaria virginica L. 
Oak, tuliptree woods. 

Sampson-snakeroot.* 

Pennywort, S, eastern U.S. 
Common. April, May. 

Sabatia angularis (L,) Pursh, Rose-gentian. Eastern 
u.s. Old fields and roadsides, Common July­
October, 

Swertia caroliniensis (Walt.) Ktze. American 
columbo,* 

Geraniaceae 

Geranium carolinianum L.* 

Geranium dissectum L. Eurasia, Dry forest. May, 
June,** 

Geranium maculatum L. Cranesbill. s. eastern U.S. 
Mesic forests, May, June, 

Geranium molle L,* 

Gramineae 

Agrostis alba L, Redtop. (~. stolonifera L, in 
Gleason and Cronquist, 1963),* 

Agrostis hyemalis (Walt.) BSP, Common tickle grass.* 

Agrostis perennans (Walt,) Tuckerm, Autumn bent 
grass.* 
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Andropogon elliottii Chapm.if 

Andropogon gerardi Vitman Big bluestem.* 

Andropogon scoparius Michx, Little bluestem.* 

Andropogon ternarius Michx, if 

Andropogon virginicus L, Broom-sedge. s. eastern 
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U.S. Old fields, uplands. Common. August, September. 

Aristida dichotoma Michx,* 

Aristida oligantha Michx.* 

Arundinaria gigantea (Walt.) Chapm. Cane. S. 
eastern U.S. First bottoms of floodplains and seeps 
in ravines. 

Bromus commutatus Schrad. Hairy chess, (~. racemosus 
L. in Gleason and Cronquist, 1963),* 

Bromus .Japonicus Thunb. * 

Bromus purgans L. Canada brome,* 

Dactylis glomerata L. Orchard grass.* 

Danthonia spicata (L.) Beauv. Oat grass.* 

Digitaria ischaemum (Schreb,) Muhl. Smooth crab 
grass.* 

D1g1tar1a sanguinalis (L,) Scop. Common crab grass.* 

Echinochloa crusgalli (L,) Beauv. Barnyard grass .. * 

Elymus villosus Muhl. Slender wild rye.* 

Elymus virgin1cus L. Eastern and m1dwestern N,A, 
Islands and floodplains. June, July. 

Eragrost1s frankii c. A, Meyer,* 

Eragrostis pectinacea (Michx.) Nees,* 

Eragrostis spectabilis (Pursh) Steud.* 

Erianthus alopecuroides (L,) Ell. Plume grass. 
S, eastern U.S. Uplands. September. 
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Pestuca obtusa Biehler Nodding fescue.* 

Glyceria striata (Lam.) Hitchc.* 

Hordeum pusillum Nutt. Small wild barley.* 

IIystrix patula Moench Bottlebrush grass.* 

Leersia oryzoides (L.) Sw. Cut grass.* 

Leptochloa filiformis (Lam.) Beauv. Sprangle-top 
grass.* 

Melica mutica Walt.i• 

Muhlenbergia frondosa (Poir.) Fern.* 

Muhlenbergia mexicana (L.) Trin.* 

Muhlenbergia schreberi J. F. Gmel, Nimble will.* 

Panicum boscii Poir. Eastern U.S. Upland forests. 
June. 

Panic um capillare L. Witch grass. i< 

Panicum dichotomiflorum Michx. Fall panicum,* 

Panicum gattingeri Nash. (f. cappillare L, in Gleason 
and Cronquist, 1963).* 

Panicum latifolium L, N. eastern N.A. Upland forests. 
June, 

Panicum polyanthes Schult. S, eastern U.S. Upland 
forests. June, 

Panicum sphaerocarpon Ell.* 

Panicum stlpitatum Nash.* 

Panicum virgatum L, Switch grass. Eastern and 
midwestern N.A. Uplands and old fields. August. 

Paspalum pubiflorum var. glabrum Vasey. s. eastern 
U.S. Uplands, Common. September. 

Phleum pratense L. Timothy.* 
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1'oa comprcrnsa L. Canada blue grass.* 

Poa pratensis L. Kentucky blue grass.* 

Setaria glauca (L.) Beauv. Yellow foxtail.* 

Sorghastrum nutans (L.) Nash. Indian grass. N.A. 
Flint Ridge road. 

Sorghum halepense (L.) Pers. Johnson grass,* 

Sphenopholi~ intermedia Rydb, Wedge grass.* 

Sporobolus vaginiflorus (Torr,) Wood,* 

Trioda flava (L.) Smyth. 
Old fields and roadsides. 

Purpletop. 
Common. 

Eastern u.s. 
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Uniola latifolia Michx. 
Along small stream beds, 
October. 

Spike grass. 
floodplains. 

s. eastern U.S. 
September, 

Hamamelidaceae 

Hamamelis virginiana L. Witch hazel.*** 

Liguidambar styraciflua L. Sweet gum,*** 

Hippocastanaceae 

Aesculus glabra Willd. Ohio-buckeye.* 

Hydrophyllaceae 

Ilydrophyllum canadense L. Eastern U.S. Floodplains 
and islands, July. 

Phacelia bipinnatifida Michx. S, eastern U.S. Mixed 
forests. May. 

Hypericaceae 

Ascyrum hypericoides L. St. Andrew's cross. Eastern 
u.s. Upland forests. Dry sites. July, August. 

Hypericum canadense L. Canadian St, John's-wort. 
Northern U,S. Eaton Valley. First report. June.** 
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Hypericurn clenticulatum Walt. s. eastern U.S. Old 
fields. June, July. 

Hypericum dolabriforme Vent. s. eastern U.S. Old 
fields. June, July. 

Hypericum drummondii (Grev. and Hook) T. & G. 
s. eastern U.S. Oak woodlands. July. 

Hypericum frondosum Michx. s. eastern U.S. Buffalo 
Ferry Road. July, August.** 

Hypericum mutilum L. Dwarf St. John's-wort. Eastern 
U.S. Old fields. June, July. 

Hypericum perforatum L. Common St. John's-wort.* 

Hypericum punctatum Lam. Spotted St. John's-wort.* 

Iridaceae 

Belamcanda chinensis (L.) DC. Blackberry-lily.* 

Iris cristata Ait. Crested iris. s. eastern U.S. 
Wet Prong, sandstone cove. April, May. 

Sisyrinchium albidum Raf. Blue-eyed grass. Northern 
u.s. Eaton Valley. April. 

Sisyrinchium angustifolium Mill.* 

Juglandaceae 

Carya cordiformis (Wang.} K. Koch Bitternut hickory. 
Eastern N.A. Upland woods. Common. May. 

Carya glabra (Mill.) Sweet. 
U.S. Upland woods. Common. 

Pignut hickory. 
May. 

Carya illinoensis (Wang,) K. Koch Pecan.* 

Eastern 

Carya laciniosa (Michx.) Loud. Shellbark hickory.* 

Carya ovalis (Wang.) Sarg. Sweet pignut hickory.*** 

Carya ovata (Mill.) Sweet. Shagbark hickory. Eastern 
U.S. Upper slopes. 
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Carya tomentosa (Pair.) Nutt, Mockernut, 
N,A. Upland woods, old fields, Common. 

Eastern 
May, 
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Juglans cinerea L. 
ravines. Uncommon. 

Butternut. Eastern N.A. Mesic 
April. 

Juglans nigra L, Black walnut. Eastern N.A. First 
terrace and ravines, Common, April. 

Juncaceae 

Juncus acuminatus Michx.* 

Luzula echinata (Small) F, J, Herm, (not in Gleason 
and Cronquist, 1963),* 

Labiatae 

Blephilia ciliata (L.) Benth. Wood mint. Eastern U.S. 
Eaton Valley. June. 

Collinsonia canadensis L. Richweed,* 

Glecoma hederacea L, 
soil, Weedy species. 

Ground-ivy. 
May, June. 

Eurasia. Alluvial 

Hedeoma pulegioides (L.) Pers, American pennyroyal,* 

Isanthus brachiatus (L.) BSP. False pennyroyal, 

Lycopus americanus Muhl. Water horehound,* 

Lycopus uniflorus Michx.* 

Lycopus virginicus L.* 

Meehania cordata (Nutt.) Britt.* 

Mentha piperita L. Peppermint.* 

Monarda bradurniana Beck. S, eastern U.S. Blackgum, 
white oak woods. May, June. *if 

Monarda clinopodia L, s. eastern U.S. Mixed forests. 
May, June. 

Monarda fistulosa L. Wild bergamot, Eastern N.A. 
Eaton Valley, Common. June, 

Monarda russeliana Sims. Southern U,S. Upland woods, 
June,** 
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Perilla frutescens (L.) Britt. Beefsteak plant.* 

Physostegia virginiana (L.) Benth. False dragonhead.* 

Prunella vulgaris L. Europe. Roadsides. July 

Pycnanthemum flexuosum (Walt.) BSP. Mountain mint.* 

Pycnanthemum incanum (L.) Michx. Northern U.S. 
Trails and roadsides. Weedy. Common. July, August. 

Salvia lyrata L. Cancer-weed. 
fields and roadsides. Common, 

s. eastern U.S. 
May, June. 

Scutellaria elliptica Muhl. Hairy skullcap.* 

Scutellaria incana Biehler Downy skullcap.* 

Scutellaria lateriflora L.* 

Old 

Scutellaria nervosa Pursh. Eastern U.S. Mixed forests. 
June.*~~ 

Scutellaria parvula Michx.* 

Synandra hispidula (Michx.) Baill.* 

Teucrium canadense L. Wood-sage.* 

Trichostema dichotomum L. Bluecurls.* 

Trichostema setaceum Routt. Eastern U.S. Old fields. 
Common, September, October (not in Gleason and 
Cronquist, 1963), 

Lauraceae 

Lindera benzoin (L.) Blume, Spice bush. Eastern U.S. 
Alluvial soils. Common. March, April. 

Sassafras albidum (Nutt,) Nees Sassafras.* 

Lemnaceae 

Spirodela polyrhiza (L.) Schleid, Duckweed,* 

Liliaceae 

Allium canadense L. Wild garlic.* 

Allium tricoccum Ait. Wild leek.* 
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Asparagus officinalis L. Garden asparagus,* 

Chamaelirium luteum (L.) Gray. Blazing star. 
Eastern U.S. Mixed woods. June. 

Erythronium albidum Nutt. Trout lily.* 
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Erythronium americanum Ker. Trout lily. Eastern N,A, 
Beech maple woods, April. 

Hemerocallis fulva L, Day lily.* 

Lilium canadense L. Wild yellow lily.* 

Lilium philadelphicum L. Wood lily,* 

Medeola virginiana L, 
N.A. Relict forests. 

Indian cucumber-root, 
May, June. 

Eastern 

Nothoscordum bivalve (L,) Britt, False garlic.* 

Ornithogalum umbellatum L, Star-of-Bethlehem,* 

Polygonatum biflorum (Walt,) Ell, Small Solomon's­
seal.* 

Smilacina racemosa (L,) Desf, False Solomon's-seal.* 

Smilacina stellata (L.) Desf. Northern N.A. Oak 
forests, May.** 

Smilax bona-nox L, Fringed greenbrier.* 

Smilax ecirrhata (Engelm,) S, Wats,* 

Smilax glauca Walt, Sawbrier.* 

Smilax herbacea L. Carrion flower, Eastern N,A. 
Relict forests. May, June, 

Smilax rotundifolia L.* 

Smilax tamnoides Fern. (S, hispida Muhl. in Gleason 
and Cronquist, 1963),* -

Trillium gleasoni Fern, N, eastern U.S. Mixed 
forests. April. C!:.• flexipes in Davies, 1954). 

Trillium recurvatum Beck Purple trillium,* 
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'Trilli.um sessile L.'~ 

Uvularia perfoliata L. Eastern U.S. Rich woods. 
April, May. 
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Uvularia sessilifolia L. Eastern N.A. Oak-hickory 
forest. April, May.** 

Linaceae 

Linum medium (Planch,} Britt, Eastern U.S. Old 
fields.· July. 

Linum virginianum L.* 

Lobeliaceae 

Lobelia cardinalis L. 
Alluvium, mixed woods. 

Cardinal flower. Eastern N.A. 
September, 

Lobelia inflata L, Indian-tobacco. 
Successional forests. Low pH soils, 

Eastern U.S. 
August. 

Lobelia puberula Michx. Downy lobelia, S, eastern 
U.S. Old fields. August, September, 

Lobelia spicata Lam, 

Lobelia syphilitica L. 
Eastern and midwestern 
September, 

Lycopodiaceae 

Spiked lobelia.* 

Blue cardinal flower. 
U.S. Alluvium, mixed woods, 

Lycopodium lucidulum Michx,* 

Lythraceae 

Cuphea petiolata (L.) Koehne Blue waxweed,* 

Magnoliaceae 

Liriodendron tulipifera L, Tuliptree. Eastern U.S. 
Throughout the Park. Best development in sinks. May. 

Magnolia acuminata L. 
U.S. Relict forests. 

Cucumber tree. s. eastern 
May. 

Magnolia macrophylla Michx. Bigleaf magnolia.* 
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Magnolia tripetala L. Umbrella magnolia. s. eastern 
U.S. Relict forests. May. 

Malvaceae 

Hibiscus militaris Cav. Rose-mallow.* 

Hibiscus moscheutos L. Rose-mallow.* 

Sida spinosa L.* 

Melastomataceae 

Rhexia mariana L.* 

Rhexia virginica L.* 

Menispermaceae 

Menispermum.canadense L. Moonseed,* 

Moraceae 

Maclura pomifera (Raf.) Schneid, Osage-orange,* 

Morus rubra L. Red mulberry,* 

Oleaceae 

Fraxinus americana L. American ash. Eastern N.A. 
Mixed woods and upland depressions, 

Fraxinus nigra Marsh. Black ash,* 

Fraxinus pennsylvanica Marsh. Green ash. Eastern 
N.A. Floodplains and seeps. 

Fraxinus guadrangulata Michx. Blue ash.* 

Onagraceae 

Gaura filipes Spach.* 

Ludwigia alternifolia L. Seed-box,* 

Ludwigia palustris (L.) Ell. False loosestrife.* 

Oenothera fruticosa L, Sundrops,* 
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Oenothera rhombipetala Nutt.* 

Oenothera tetragona Roth. Sunirops.* 

Ophioglossaceae 

Botrychium dissectum Spreng. Grape fern.* 

Botrychium virginianum (L.) Sw. Rattlesnake fern. 
Eastern N.A. Oak forests. May, June. 

Ophioglossum engelmann1 Prantl. Adder's-tongue.* 

Orchidaceae 

Apelctrum hyemale (Muhl.) Torr. Puttyroot.* 

Corallorhiza odontorhiza (Willd.) Nutt. Late 
coralroot.* 
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Corallorhiza wisteriana Conrad. Wister's coralroot. 
Southern U.S. Old fields. April, May. 

Cypripedium calceolus L. Yellow lady-slipper.* 

Goodyera pubescens (Willd.) R. Br. Rattlesnake­
plantain.* 

Hexalectris spicata (Walt.) Barnh. Crested coralroot,* 

Liparis lilifolia (L.) L. C, Richard Twayblade.* 

Orchis spectabilis L. Showy orchis. i• 

Spiranthes cernua (L.) Rich. Nodding ladies' 
tresses. Eastern N.A. Old fields. October,**-

Spiranthes ovalis Lindl. i• 

Spiranthes tuberosa Raf.* 

Spiranthes vernalis Engelm. & Gray Eastern U.S. 
Old fields. July. 

Tipularia discolor (Pursh) Nutt. Crane-fly orchid.* 
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Orobanchaceae 

Conopholis americana (L.) Wallr. Squaw-root. 
Eastern N.A. Dry oak forests. April.** 
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Epifagus virginiana (L.) Bart. Beech-drops. Eastern 
U.S. Mixed mesic woods. September. 

Osmundaceae 

Osmunda cinnamomea L. Cinnamon fern.* 

Osmunda regalis L. Royal fern.* 

Oxalidaceae 

Oxalis grandis Small.* 

Oxalis stricta L. Upright yellow wood-sorrel. N.A. 
Old fields. May, June. 

Oxalis violacea L. Violet wood-sorrel. Eastern U.S. 
Cemeteries. April, May. 

Papaveraceae 

Sanguinaria canadensis L. Bloodroot. Eastern U.S. 
Mixed forests. April. 

Stylophorum diphyllum (Michx.) Nutt. Celandine. 
poppy.* 

Passifloraceae 

Passiflora incarnata L. Maypops.* 

Passi flora lutea L. * 

Phytolaccaceae 

Phytolacca americana L. Pokeweed,* 

Pinaceae 

Juniperus virginiana L. Eastern red cedar.i~ 

Pinus echinata Mill. Shortleaf pine. 
U.S. Uplands, NW section of the Park. 
April. 

s. eastern 
Uncommon. 
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I'inus strobus L. Eastern white pine.* 

Pinus virginiana Mill. Virginia pine. 
U.S. Old field succession, dry sites. 

S, eastern 
April. 

Tsuga canadensis (L.) Carr. Eastern hemlock, 
Eastern U.S. Relict forests. 

Plantaginaceae 

Plantago aristata Michx, Buckhorn, Eastern U.S. 
Old fields. May. 

Plantago lanceolata L. English plantain.* 

Plantago media L. Eurasia. Old fields. May.** 

Plantago rugelii Decne. Common plantain.* 

Plant ago virginica L. i~ 

Platanaceae 

Platanus occidentalis L, Sycamore.*** 

Polemoniaceae 

Phlox amoena Sims. s. eastern U,S. Mixed forest. 
April.** 

Phlox bifida Beck. Sand phlox. S, eastern U.S. 
Mixed forest. April, May.** 
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Phlox divaricata L. Blue phlox. Eastern N.A. Mixed 
woods, April, May. 

Phlox glaberrima L, Smooth phlox,* 

Phlox maculata L, Sweet-william phlox.* 

Phlox paniculata L, Garden phlox,* 

Polemonium reptans L.* 

Polygalaceae 

Polygala sanguinea L, Eastern U.S. Old fields, 
July, August. 
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Polygala verticillata L.* 

Polygonaceae 

Polygonum convolvulus L. Black bindweed.* 

Polygonum cristatum Engelm. & Gray (not in Gleason 
and Cronquist, 1963).* 

Polygonum douglasii Greene. N. eastern U.S. 
Alluvium, mixed woods, September,** 

Polygonum persicaria L. Lady's thumb.* 

Polygonum punctatum Ell. Water smartweed,* 

Polygonum scandens L. False buckwheat.* 

Polygonum virginianum L, Virginia knotweed, 
Eastern U.S. Alluvium, floodplain, August, 
September, •1~ 

Rumex acetosella L, Red sorrel.* 

Rumex crispus L, Curly dock,* 

Polypodiaceae 

Adiantum pedatum L. Maidenhair fern.* 

Asplenium montanum Willd. Mountain spleenwort.* 

Asplenium pinnatifidum Nutt. 

Asplenium platyneuron (L.) Oakes Ebony spleenwort,* 

Asplenium resiliens Kunze. Black spleenwort. S, 
central U.S. Old fields, open oak woods, Common, 

Asplenium trichomanes L, Maidenhair spleenwort.* 

Asplenium trudelli Wherry. X,* 

Athyrium filix-femina L. Lady fern.* 

Athyrium pycnocarpon (Spreng.) Tidest, Glade fern.* 

Athyrium thelypterioides (Michx,) Desv. Silvery 
spleenwort.* 
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Camptosorus rhizophyllus (L,) Link Walking fern.* 

Cheilanthes lanosa (Michx.) D.C. Eat. Lip fern.* 

Cystopteris bulbifera (L,) Bernh. Bladder fern,* 

Cystopteris fragilis (L.) Bernh.* 

Dennstaedtia punctilobula (Michx.) Moore Hay­
scented fern.* 
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Dryopteris goldiana (Hook.) Gray Goldie's fern.* 

Dryopteris marginalis (L,) Gray Marginal wood fern.* 

Dryopteris noveboracensis (L,) Gray 
(Referred to Thelypteris in Gleason 
1963).* 

New York fern. 
and Cronquist, 

Dryopteris syinulosa (O. F. Muell,) Watt, Spinulose 
wood fern. D. austriaca (Jacq,) Woynar. in Gleason 
and Cronquist~ 1963).* 

Onoclea sensibilis L. Sensitive fern. Eastern N,A, 
Mixed forests. Moist soils, 

Pellaea atropurpurea (L,) Link Cliff-brake,* 

Polypodium polypodioides (L.) Watt, Resurrection 
fern.* 

Polypodium virginianum L, (I, vulgare L. in Gleason 
and Cronquist, 1963).* 

Polystichum acrostichoides (Michx.) Schott, 
Christmas fern, Eastern N.A, Common. Woods. 

Pteridium aguilinum (L.) Kuhn Bracken fern.* 

Thelypteris hexagonoptera (Michx.) Weatherby. Broad 
beech-fern, Circumboreal, Mixed woods, 

Woodsia obtusa (Spreng.) Torr. Cliff fern.* 

Portulaceae 

Claytonia virginica L, Spring beauty, Eastern U,S. 
Woods, Common. April. 
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Portulaca oleracea L. Purslane.* 

Primulaceae 

Anagallis arvensis L. Pimpernel.* 

Dodecatheon meadia L. Shooting-star.* 

Lysimachia lanceolata Walt. Loosestrife. s. eastern 
U.S. Old fields. June, July, 

Lysimachia guadrifolia L. Whorled loosestrife. 
Chiefly Ozark region, Roadsides. June. 

Samolus parviflorus Raf. Brookweed. (not in Gleason 
and Cronquist, 1963),* 

Ranunculaceae 

Actaea pachypoda Ell. White baneberry. (A. alba 
(L.) Mill. in Gleason and Cronquist, 1963):-• 

Anemone guinguefolia L. Eastern N,A. Mixed woods, 
April.** 

Anemone virginiana L. Tall anemone, Eastern N.A. 
Roadsides and old fields, July. 

Anemonella thalictroides (L.) Spach. Rue anemone, 
Eastern U.S. Mixed woods, May, 

Aguilegia canadensis L. Columbine,* 

Clematis glaucophylla Small Leather flower.* 

Clematis viorna L, Leather flower,* 

Delphinium tricorne Michx, Dwarf larkspur,* 

Heaatica acutiloba DC, Eastern N.A. 
an mixed woods, March, April. 

Relict forests 

Hydrastis canadensis L. Goldenseal. Eastern U.S. 
Drainages north of Green River. Uncommon. April. 

Isopyrum biternatum (Raf.) T, & G, False rue anemone. 
Eastern N,A, Mixed woods, April.· 

Ranunculus abortivus L. Small-flowered crowfoot.* 

Ranunculus fascicularis Muhl. Tufted buttercup,* 
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Ranunculus hispidus Michx. Bristly buttercup. 
Eastern u.s. Oak woods. May. 

Ranunculus recurvatus Poir. ~~ 

Ranunculus sardous Crantz. Europe, Oak woods, 
April.** 

Ranunculus septentrionalis Poir. Marsh buttercup, 
Eastern N,A, Mixed woods, May. 
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Thalictrum dioicum L. Early meadow-rue.* 

Thalictrum polygamum Muhl, N. eastern N.A. Relict 
forests. May, June.** 

Thalictrum revolutum DC, Waxy meadow-rue. 

Rhamnaceae 

Ceanothus americanus L, New Jersey tea. Eastern 
N.A. Old fields. May, June. 

Rhamnus carolinianus Walt, Carolina buckthorn. 
s. eastern U.S. Dry oak forests. May, 

Rosaceae 

Agrimonia parviflora Ait,* 

Agrimonia pubescens Wallr, s. eastern U.S. 
Roadsides, old fields. July, August.** 

Agrimonia rostellata Wallr, S, eastern U,S, Dry 
oak woods, August, 

Amelanchier arbo.rea (Michx. F,) Fern, 
Eastern U.S. Upland woods, Common. 

Shad bush. 
April, 

Aruncus dioicus (Walt.) Fern. Goat's-beard,* 

Duchesnea indica (Andr.) Focke, Indian strawberry.* 

Fragaria virginiana Duch. Wild strawberry. 
Throughout U.S. Old fields, dry oak woods, April, 

Geum vernum (Raf,) T. & G, Spring avens. N. eastern 
U.S. Relict forests, mesic forests. April, May.** 

Geum virginianum L.* 

Gillenia stipulata (Muhl,) Trel. Indian physic, 
s. eastern u:S. Roadsides. Dry oak woods, June. 
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Physocarpu~ opullfolius (L.) Maxirn. Ni'lebark. 
Northern U.S. Dry oak, mixed woods. ~H• 

Potentilla recta L. Europe. Roadsides and old 
fields. May. 

Potentilla simplex Michx. Common cinquefoil. 
Eastern N.A. Dry oak forests. May, June. 

Prunus americana Marsh. Wild plum,* 

Prunus serotina Ehrh. Wild black cherry. Eastern 
N.A. Upland forests. Common, 

Rosa carolina L, Carolina rose. 
Uplands, old fields, homesites. 

Eastern U.S. 
May, June. 

Rosa setigera Michx. Prairie-rose,* 

Rosa virginiana Mill. (doubtful identification). 

Rubus flagellaris Willd. Dewberry,* 

Rubus occidentalis L. Black raspberry.* 

264 

Rubus pensylvanicus Poir. N. eastern N.A. Old fields. 
May (R, frondosus Bigel, in Davies, 1954), 

Waldsteinia fragarioides (Michx.) Tratt, Barren 
strawberry.* 

Rubiaceae 

Celhalanthus occidentalis L, Buttonbush, 
N. • Floodplains and islands. July, 

Diodia teres Walt. Rough buttonweed.* 

Diodia Virginian~ L.* 

Eastern 

Galium asprellum Michx. Rough bedstraw. N. eastern 
N.A. Relict forests. June.** 

Galium circaezans Michx. Eastern N.A. Mixed old 
growth woods. June. 

Galium obtusum Bigel. N. eastern N.A. Mixed woods. 
June.** 

Galium tr1florum Minhx, Sweat-scented bedstraw. 
Circumboreal. Alluvium, islands. June, July. 
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Houstonia caerulea L, Eastern U,S, Old fields, dry 
oak forests. April, May, June. 

Houstonia lanceolata (Poir.) Britt,* 

Houstonia longifolia Gaertn. Eastern N.A. Mixed 
woods, June,** 

Houstonia purpurea L. s. eastern U.S. Roadsides, 
May. 

Houstonia pusilla Schoepf, s. eastern U.S. Oak 
woods, April, 

Mitchell@: repens L, Partridge-berry. Eastern N,A, 
Relict forests, June, 

Rutaceae 

Ptelea trifoliata L. Hop-tree,* 

Salicaceae 

Populus alba L. White poplar.* 

Salix gracilis Fern. (S, petiolaris Sm, in Gleason 
and Cronquist, 1963).* -

Salix hUIDilis Marsh. Upland-willow,* 

Salix interior Rowlee Sandbar-willow.* 

Salix nigra L,* 

Salix sericea Marsh, Silky willow,* 

Santalaceae 

Comandra richardsiana Fern, Bastard toad-flax, 
(c, UIDbellata [L.] Nutt. in Gleason and Cronquist, 
1963).* 

Saururaceae 

Saururus cernuus L, Lizard-tail,** 

Saxifragaceae 

Astilbe biternata {Vent.) Britt. False goat's beard. 
Appalachian Mts, Relict forests. June,iH~ 

Boykinia aconitifolia Nutt. Appalachian Mts, Relict 
forests, sandstone substrate, April,** 



Heuchera americana L.* 

Heuchera parviflora Bartl. s. eastern U.S. Mixed 
woods. May, June. 

Heuchera -villosa Michx. S. centt'al U.S. Relict 
forests, sandstone substrate. May, June.** 

Hydrangea aborescens L.* 
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Mitella diphylla L, Bishop's cap, N, eastern U.S. 
Mixed woods, April, May, 

Penthorum sedoides L. Dutch stonecrop. (Referred to 
the Crassulaceae in Gleason and Cronquist, 1963).* 

Saxifraga virginiensis Michx, Eastern N.A. Mixed 
woods, April, May. 

Tiarella cordifolia L, Foam-flower, Eastern N.A. 
Relict forests and mixed woods, April, May. 

Scrophulariaceae 

Aureolaria flava (L.) Farw, (Gerardia flava in Davies, 
1954).* 

Aureolaria virginica (L.) Pennell. Eastern U.S. 
Roadsides. Common. July. 

Buchnera americana L, Bluehearts,* 

Chelone obligua L.* 

Gerardia tenufolia Vahl. Eastern U.S. Old fields, 
roadsides. Common, August-October. 

Leucospora multifida (Michx,) Nutt, Southern U.S. 
Old fields. June, July,** 

Linaria vulgaris Hill. Butter-and-eggs,* 

Mimulus alatus Ait.* 

Paulownia tomentosa (Thunb,) Steud, Empress-tree. 
China. Maple Springs CCC Camp, July.** 

Pedicularis canadensis L. Eastern N.A. Mixed woods. 
April, May. 

Penstemon calycosus Small.* 
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Penstemon pallidus Small Eastern U.S. Mixed woods. 
May, June.** 

Scrophularia marilandica L.* 

Seyroeria macrophylla Nutt. (Referred to Dasistoma in 
Gleason and Cronquist, 1963.)* 

Verbascum blattaria L. Moth-mullein.* 

Verbascum thapsus L.* 

Veronica arvensis L.* 

Veronicastrum virginicum (L.) Farw, Culver's root,* 

Simarubaceae 

Ailanthus altissima (Mill.) Swingle, Tree-of­
heaven.*** 

Solanaceae 

Datura stramonium L. Jimson-weed,* 

Physalis heterophylla Nees,* 

Physalis longfolia Nutt. Eastern U,S, Roadsides and 
old fields. Common.** 

Solanum carolinense L. Horse-nettle. S, eastern 
U.S. Floodplains and islands, Grass dominated areas, 
June, July, 

Solanum nigrum L, Black nightshade,* 

Sparganiaceae 

Sparganium androcladum (Engelm.) Morong.* 

Staphyleaceae 

Staphylea trifolia L, Bladder-nut.* 

Tiliaceae 

Tilia americana L, Basswood, Eastern N.A. Mixed 
woods, April, May.** 

Typhaceae 

Typha latifolia L, Cat-tail,* 
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Ulmaceae 

Celtis occidentalis L. Hackberry. Eastern N.A. 
Sink hole alluvium, first terrace and floodplains. 

268 

Planera aguatica (Walt.) J. F. Gmel. Planer-tree,* 

Ulmus alata Michx. Winged elm. s. eastern U.S. 
Old fields, early secondary succession, 

Ulmus americana L. American elm, Eastern and 
central U.S. Alluvium. Uncommon, 

Ulmus rubra Muhl, Slippery elm, Eastern U.S. 
Depressional sites, alluvium along streams, 

Ulmus thomasi Sarg. Rock elm. N, eastern U.S. 
Historic Entrance trail, Uncommon to rare,** 

Umbelliferae 

Angelica venenosa (Greenway) Fern.* 

Cryptotaenia canadensis (L.) DC. Honewort.* 

Daucus carota L, Queen Ann's lace,* 

Erigenia bulbosa (Michx,) Nutt, Salt and pepper, 
Eastern U.S. Mixed woods, Common on old Mammoth 
Cave property. March, April, 

Eryngium yuccifolium Michx, Rattlesnake-master,* 

Osmorhiza claytoni (Michx,) Clarke,* 

Oxypolis rigidior (L.) c. and R,* 

Sanicula canadensis L. Black snakeroot, Eastern U.S. 
Mixed woods, May, June, 

Sanicula marilandica L.* 

'raenidia integerrima ( L.) Drude.* 

Thaspium pinnatifidum (Buckl,) Gray Meadow-parsnip,* 

Zizia aptera (Gray) Fern, Golden alexanders, 
Northern U,S, Mixed woods, April, May, June. 

Urticaceae 

Boehmeria cylindrica (L,) Sw, False nettle. Eastern 
N.A. Mixed woods, August, September, 
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LA.portea canadensis (L.) Wedel. Wood-nettle. Eastern 
N.A. Floodplain alluvium. July, August.** 

Parietaria pensylvanica Muhl. Felli tory. i~ 

Pilea pumila (L.) Gray Clearweed.* 

Valerianaceae 

Valeriana pauciflora Michx.* 

Verbenaceae 

Verbena canadensis (L.) Britt.* 

Verbena simplex Lehm. Eastern U.S. Old fields, 
Common. May, June. 

Verbena stricta Vent.* 

Verbena urticifolia L.* 

Violaceae 

Hybanthus concolor (T. F. Forst.) Spreng. Green 
violet. (Referred to Cubelium in Gleason and 
Cronquist, 1963.)* 

Viola affinis LeConte. Eastern U.S. Floodplains. 
April,** 

Viola conspersa Reichenb. American dog-violet.* 

Viola cucullata Ait. Blue marsh-violet.* 

Viola eriocarpa Schw. Smooth yellow violet, Eastern 
N.A. Mixed woods. June.** 

Viola hirsutula Brainerd. S, eastern u.s. Mixed 
woods. April. 

Viola incognita Brainerd.* 

Viola kitaibeliana Fern. (not in Gleason and 
Cronquist, 1963).* 

Viola lanceolata L.* 

Viola paEilionacea Pursh. 
U.S. 01 fields. April. 

Meadow-violet. Eastern 

Viola aedata L. Bird-foot violet. 
Roadsi es, old fields, April, 

Eastern U.S. 
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V'tola pcns,ylvan.i.ca Michx.* 

Viola sagittata Ait. Arrowleaf violet.* 

Viola sororia Willd, Woolly blue violet,* 

Viola striata Ait. S, eastern U.S. Mixed woods, 
April, May, 

Viola triloba Schwein.* 

Vitaceae 

Parthenocissus quinguefolia (L.) Planch, Virginia 
creeper.* 

Vitis aestivalis Michx. Summer-grape.* 

Vitis cinerea Engelm. s. eastern U.S. Upland oak 
woods.** 

Vitis vulpina L, Forest-grape.* 
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Appendix H 

TABLE 1H. Key to species symbols. Nomenclature follows 
Gleason and Cronquist (1963). 

Symbol 

Ane 

Ar 

Asi 
As 

Ag 

Aa 

Am 

At 

Bl 

Bn 

Ccar 

Cc or 

Cg 
Cov 

Scientific 
Name 

Acer negundo L. 

Acer rubrum L. 
Acer saccharinum L. 

Acer saccharum Marsh. 

Aesculus glabra Willd. 

Ailanthus altissima (Mill.) 
Swingle 

Amelanchier arborea (Michx, f,) 
Fern. 

Asimina triloba (L.) Dunal 

Betula lutea Michx. f, 

Betula nigra L. 
Carpinus caroliniana Walt, 

Carya cordiformis (Wang.) 
K. Koch 
Carya glabra (Mill.) Sweet 

Carya ovata (Mill.) K. Koch 

Common 
Name 

Boxelder 

Red Maple 

Silver Maple 

Sugar Maple 

Ohio Buckeye 

Tree-of-heaven 
(Ailanthus) 

Service berry 

Paw paw 

Yellow Birch 

River Birch 

American Hornbeam 

Bitternut Hickory 

Pignut Hickory 

Shagbark Hickory 
Col Carya ovalis (Wang.) Sarg. Red Hickory 

Ct Carya tomentosa Nutt. Mockernut Hickory 
Cd Castanea dentata (Marsh,) Borkh. American Chestnut 

Coe 

Cc an 

Cf 

Cr 
Dv 

Celtis occidentalis L, 

Cercis canadensis var. 
canadensis 

Cornus florida L, 

Crataegus sp, 

Diospyros virginiana var, 
virginiana 

Hackberry 

Eastern Redbud 

Flowering Dogwood 

Hawthorn 

Common Persimmon 
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Symbol 

Fg 
Fa 
Fp 
Fq 
Gt 
Gd 

Io 
Jc 
Jn 

Jv 
Lb 
Ls 

Lt 

Mt 

Mr 

Ns 

Ov 

Oa 
Pv 

Po 
Pd 
Pa 
Ps 
Qa 
Qc 

TABLE 1H (continued). 

Scientific 
Name 

Fagus grandifolia Ehrh. 
Fraxinus americana L. 
Fraxinus pennsylvanica Marsh. 
Fraxinus quadrangulata Michx. 
Gleditsia triacanthos L. 

Gymnocladus dioica (L.) K. Koch 

Illex opaca Ait. 

Juglans cinerea L. 
Juglans nigra L. 

Juniperus virginiana L. 
Lindera benzoin (L.) Blume 
Liquidambar styraciflua L. 

Liriodendron tulipifera L. 

Magnolia tripetala L. 

Morus rubra L. 

Nyssa sylvatica var. sylvatica 

Ostrya virginiana (Mill.) K. 
Koch 
Oxydendrum arboreum (L.) DC 
Pinus virginiana Mill. 
Platanus occidentalis L, 
Populus deltoides Bartr. 
Populus alba L. 

Prunus serotina var. serotina 
Quercus alba L. 
Quercus coccinea Muenchh. 

Common 
Name 

American Beech 
White Ash 
Green Ash 
Blue Ash 
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Honey Locust 
Kentucky Coffeetree 

American Holly 
Butternut 
Black Walnut 
Eastern Red Cedar 

Spice Bush 
Sweet Gum 

Yellow Poplar 
(Tuliptree) 

Umbrella Magnolia 

Red Mulberry 

Black Tupelo 
(Black Gum) 

Eastern Hophornbeam 

Sourwood 
Virginia Pine 
American Sycamore 
Eastern Cottonwood 
White Poplar 
Black Cherry 
White Oak 
Scarlet Oak 
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Symbol 

Qf 

Qma 

Qmar 
Qmu 

Qpr 

Qr 

Qst 

Qv 

"Re 
Rp 

Sn 
Sa 

Ta 

Tc 

Ual 

Ua 

Ur 

Ut 

'l'Af:lL!<; lH (continued), 

Scientific 
Name 

Quercus falcata var. falcata 
Quercus macrocarpa Michx, 

Quercus marilandica Muenchh. 
Quercus muehlenbergii Engelm. 

Quercus prinus L. 

Quercus rubra L, 

Quercus stellata var, stellata 

Quercus velutina Lam. 

Rhus copallinum L. 
Robinia pseudoacacia L. 

Salix nigra L. 

Sassafras albidum (Nutt.) Nees 

Tilia americana L, 

Tsuga canadensis (L.) Carr. 

Ulmus alata Michx. 

Ulmus americana var. americana 

Ulmus rubra Muhl, 

Ulmus thomasi Sarg. 

Common 
Name 
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Southern Red Oak 

Bur Oak 

Blackjack Oak 
Chinquapin Oak 
(Yellow Oak) 

Chestnut Oak 

Northern Red Oak 

Post Oak 

Black Oak 
Shining Sumac 

Black Locust 

Willow 
Sassafras 

American Basswood 

Eastern Hemlock 

Winged Elm 

American Elm 

Slippery Elm 

Rock Elm 
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Appendix I 

TABLE 11, Field key to the common hickories of Mammoth Cave National Park. 

Species Leaflets Twig Bark Bud Scales Fruit 

Carya ovata 5 stout shaggy thick husk 
(shagbark) 

.£. glabra 5-9 slender tight pear shaped 

(pignut) rounded thin 

.£. cordiformis 7-11 slender ridged yellow i :'l thin 
(bitternut) shallow pairs 

furrowed 

.£. oval is 7 glabrous slender scaly to not yellow thin 
(sweet pignut) shaggy not paired 

.£. tomentosa 7-9 stout shallo1' over ~ inch thi:ik husk 
(mockernut) furrowed 

anastomosing 

N 
-..:i 
+c 
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Cg 
J 6" 

Ns 
2.3" 

J v 
6.5" 

Jv 

5.5" 

Jv 

3.1" 

Pv 

3.4" 

Jv 

11.8" 

Cf Ns 

1.6" 2 0 
·.Ar 
1.0 

Jv 

10.3" 

Lt 
2.5" 

Jy u 
Lt, 2J"5.0" 
5.3" 

Ns 
.1.0" 

_J 
stake 1 

l'IJ\'l'J•: f1. l'<)rm:111c:nt vep:1)1.ntlon !'lot I+. :~er. /\ppnnd lx 13 
for )ocation. :;yinliol.s follow Table 1!1. 
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L 

L 

r 

L 
L 

Ps 
s:o" 

Pv 
o·g .. Jv 
Pv 63" 
1.4" 

Ps 
0:6" 

stake 1 

Ar 
1:0" 

_J 

i'l.A'J'f.: 9. !'0.rnirtnDnt Vef'<?tatlon Plot 5
0 

See Append1x f3 
for )ocntlon. Gymhols follow Table 111. 
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L 

L 

L 

L 

0.1 acre PERMANENT PLOT 6 

10 ft 
~-----j 

3.05m 

dbh 111 inch .. ~ 

/Py 

stake 2 
Cf Pv 

, .. J.J" 

Cf 
J.7" Ao 

Ov 3 ,.._., • 0.9" 
J,Q#' .... J" 3.2 .. 

,.. • .,.Jo. 

3.3" 

,(DY 
·tl.J" 

..... 6 .. 
Jv"'"' 
1,6" 

J_y 
t.2" 

Jy 

).9 

c_f 
2.2" 

Cf1 Cf 

4.2~:~ 1:' 
3.l'' • 
3.1": 
Jy 

1ri'J'!I 
1'.a• Cf 

t,3" 

Py 

7.6" 

Jy 

••• 

._ •.. , t~ •. , 
3.2''• ; .. 

... O• Pv 

Py 

l.!5" 

1:0" 

&.2" 

Py 
1:1·· 

Cf 
t.1" 

Pv 

5 .
0

8" 

Pv Pv 

L 
.. :2'' 2°.5" 

2·4 .. Pv 

1.7" Pv 

Jy 

p v ,~~·p"' 
,: .. -· 1:.J; ..... p..,....__ __ ... 

.. :g" 2.9 

Pv P v 

5.2" 3.0" 

Py 
Pv 7.5" 

6~2" 

Jy 
o.9 .. 

Py 
2'.2" 
Py 
o.9" 

.y 
3.0" 

P.v ._.So 
4.9" 3. 5" 

stake 1 

Py 
4.1'\ ..... ov 

. ,. 5.1" 
Pv • __..Pv 
3'.o"~' 4.2" 

2.8'' 

Py 
'8.8 
9.5 

PY 

8.5" 

Py 

7.5" 

Py 

s:o·· 

Pv 

"'·"'" 

_J 

l'LATE 10. l'crmnnrnt vcr-ctnt1on Plot 6. Gee Appendix B 
for locat1on. Symbols follow Table 111. 
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0 1 acre PERMANENT f 'LOT 7 
L 

stake 2 

"-
Jv Jv 
l 'o 3 6 

t>.t.1.cs Jv 

L. J,v 3 1 
3.5 Y.1·? 

fl:o rt -j "'tl 
3.0Sm Jv 

••• 
;hh .,, 'fl !.~!I 

Jv 

JV 3:7 ____cpN 
,,.._, .... // ........ ~t 

5.• •.7 

011Cl'i 

,...,, 
~//.// 

Pv 
1 2 

c~ o' 
.._ c.• Coto ••• 

•.7 12·.2 

J,v Qa 
2.8J'." 
3.5 . 3.7 1.7 

'- JV Pv 
:s:2 Cl 1.2 ••• lO ••• 

-- Jv 

••• Jv 
3.5 ., 

L. Jv 
o:Cit 

Cl 

1.0 
Pv 
1.1 o.v 

Pv 3.0 

2.0 •.o 
Pv 

••• 
Pv •.v "- , ... 6 2.7 

Pv Qst 

1.7 
~~e.o 

L •• •U 
stake 1 

l'J./\TI•: 11. 1·1·rmn.n•'ttL ve1~cat.Jon Plot 7. :-;f'!c f\ppnnd1X Ii 
l"nr Jocnt.lon. :~ymbol~; follow 1'nlil1,) 111. 
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! 

; ...... 

I 
~ 

10 It 
t-------1 

105m 

0 1 acre 

1----

Uo 
10Qcm 

L 

PERMANENT PLOT 8 
st a ~e 2 

Uo 
15cm 

Uo 

90cm 

Uo Pv 

---1 
J v 

6 5cm 

J .• 

50cm 

60cm 10scm 

u_o 

Os 

70 cm 
Uo 
70cm 

160 cm 

Uo 

Uo 75 cm 

100 

Uo 

eOcm 

sta~.e1 

uo 
eOcm 

__ J 
height in cm 

1'1.A'l'f<: 1?. rcrmnncnl veretn.tlon Plot 8 • .Sec App~ndlx B 
for loca.tion. Symbols follow ~':-i,ble 111. 

N 



t..'.2_t_t _ _, 
f3~05m 

0 1 acre 

c ., 
I 19°0cm 

uo 

PERMANENT PLOT 9 

stake 1 

eo 

170cm swale 

1 7 Oc rn Uo 

95cm 

ua 
70cm 

Ua 

80cm 
90cm 

/ 
/ 

L 

uo 
60c,m_.>Ua 

u.a 120cm 

7Qcm 

ua uo 
7Qcm tOcm 

uo 
80cm 

/i 
// I 

/ I 
{ubuS Sp, 

/ •Ua 

'· stake 2 

ua 
120cm 

_J 

height in cm 

PIJ\1'1~ 1). J•,!rmnnent ve1~etnt1on Plot 9. See Appendix D 
for location. Symbols follow Table 11!. 
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