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I. INTRODUCTION

Aims

The primary aim of this monograph is to describe and discuss the

American species of linden (Tilia). The study is based principally

upon morphology, taxonomy, and ecology, that is, upon the study of

the structure of preserved specimens in the herbarium, and observation

and collection of specimens from living trees in the field. It has been

necessary to include a brief survey of the genus as represented in

Europe and Asia, where most of the living species occur, and to review

the taxonomic history, particularly of American species, with their ex-

tensive bibliographies.

One other objective has been as far as possible to coordinate data

from different sources, as for example neontological taxonomic data

with those pertaining to paleontology. To approach an understanding

of geographical distribution and phylogenetical development of Ameri-

can species, it has been necessary to make a brief excursion into paleo-

botany to review the known American fossil species of Tertiary and

Quaternary age. At the same time, there has been no intention to over-

look the possible practical applications of taxonomic data to those

aspects of the study of trees that may be connected with forestry or

other phases of applied ecology. Some mention has been made of cer-
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tain European and Asiatic species that are found in cultivation in the

United States.

Methods

The modus operandi of this monograph is the taxonomic method, of

which there are several variations. C. R. Ball, the great American

salicologist, or willow specialist, outlined in 1946 two methods of taxo-

nomic study which he termed the centripetal and the centrifugal. The

centripetal method is followed here.

[This] method is to obtain the largest possible collection of specimens repre-

senting all these real, supposed, and/or unadmitted entities. Better still, study

living plants in the field, in different habitats in various geographic areas of

the total range. Even better yet, do both. Because adequate field study is

difficult or impossible for many students, chief dependence must be put on

herbarium material. In any case, the specimens should be sorted out by geo-

graphical areas without regard to the names which have been applied to them
previously. Whether living or dead, complete or fragmentary, they are studied

critically for similarities and differences, and the differences are analyzed as to

nature, causation, and value, on the basis of the previous precepts. All this is

without cross-reference to the previously published descriptions of the species

and varieties involved. This is the centripetal method, working from the out-

side in. It gets to the heart of the matter. It assumes the possibility of specific

unity of the material. It challenges the mind to discover if there are differ-

ences, and to prove whether discovered differences are inherent or merely the

effects of local environment [Ball, 1946 : 377-378]

.

Examples of the centrifugal method are mentioned later in

this monograph.

Largely because some botanists have followed other methods of

study, American lindens have hitherto been involved in some taxonomic

confusion, as shown by the uncertain and varied treatments in recent

and current manuals and floras. A curious phenomenon occasionally

observed and commented on is a discrepancy between relatively pre-

cise knowledge of taxonomy of certain genera of trees in eastern Asia

as contrasted with knowledge of their North American counterparts.

The genus Tilia furnishes such an example. The relatively complex

Tilia flora of eastern Asia has been more clearly defined (Rehder &
Wilson, 1915) than its much simpler counterpart in eastern North

America.

Names

Tilia is an ancient Latin name. The history of Tilia is of particular

botanical interest as it was from this genus that Carolus Linnaeus
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(1707-78) acquired his surname. His father based the patronym Tili-

ander on a famous linden tree, of the species later named T. earopaea

L., that grew near his home in Sweden.

Charles Linnaeus was born on the third of Majr
, 1707, at Rashult, a village

in the province of Smaland. Nils, or Nicholas Linnaeus, his father, who took

birth in the year 1674, held the sacred function of pastor of the village, two

years previous to that event. He was joined in the banns of wedlock with

Christina Broderson, the daughter of his predecessor in office. His ancestors

were peasants. Several of his relatives, who had quitted the plough for the

Muses, in the last century, changed their family name with their profession,

and borrowed the names of Lindelius, or Tiliander, (Linden-tree-man) of a

Lofty Linden-tree, which still stood in our time, in the vicinity of their native

place, between Tomsboda and Linnhult; a custom not unfrequent in Sweden,

to take fresh appellations from natural objects. The father of Linnaeus, as the

first learned man of his family, could not withstand following the example

which his kindred had set before him. He likewise borrowed of the same tree

a name which his son rendered afterwards famous and immortal in every

quarter of the globe [Stoever, 1794].

Further commemorating Linnaeus is the genus Linnaea (Capri-

foliaceae), dedicated originally by J. F. Gronovius (1690-1762) of

Holland to Linnaeus at his own request. It was Linnaeus who first

pointed out its characters. With him the beautiful circumboreal L.

borealis L. was a favorite plant. Linnaeus said it "was named by the

celebrated Gronovius and is a plant of Lapland, lowly, insignificant,

disregarded, flowering but for a brief space— from Linnaeus who re-

sembles it" (Hort, 1938).

"In this indirect fashion one of the tallest trees in Sweden, the linden,

the name-tree of the Linnaeus and Tiliander families (cf. A.M. Lind-

berg, 'Linden i Jonsboda; det Linneska vortradet', Svenska Linne-

Sallsk. Arsskr. 39-40: 95-105, 184; 1957), gave its name to Sweden's

lowliest shrublet, just as earlier the white poplar (the French aubel or

aube) gave its name to the de l'Obel family and so to the genus Lo-

belia" (Steam, 1959: 62).

The species of Tilia in the United States go by the name of basswood

or linden. Less frequently they are called whitewood, bee tree, linn,

or linnwood, although the last names are mainly applied in the southern

states. Other names recorded for these trees are bast tree, monkey-nut

tree, white-lind, yellow7 basswood, wickup, daddy-nuts, spoonwood, and

whistle wood. The name lime is infrequently used in this country; it

is more commonly applied in Britain, where it is derived apparently

as an altered form of lind or linden. Lind or linn was in time cor-

rupted to lyne, line, and later to lime. The usual meaning of the

Anglo-Saxon lind was shield, i.e., one made of linden wood. The
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change from line to lime seems not to be older than about a.d. 1700. In

Canada, the usual names are basswood, Canadian linden, lime tree,

and in Quebec, the French bois blanc and tilleul d'Amerique. In

Mexico, tilo and sirimo are usual.

Scores of geographical names are derived directly or indirectly from

this genus of trees, as, for example, the following towns in the United

States: Lind (Wash.), Linden (in 19 states, 3 in Mo.), Lindenhurst

(N.Y.), Lindenwold (N.J.), Lindenwood (III), Linn (in 6 states), Linn

Creek (Mo.), Linngrove (Ind.), Linn Grove (Iowa), Linnton (Ore.),

Linton (6 states), Linville (La., N.C., Va.), Linwood (14 states), and

many more.

Citation of Specimens

The number of specimens cited in this study is large. The citations

have been selected from among a great many more that have been ex-

cluded for lack of space. One of the principal objectives has been to

give as extensive geographical information as possible. Specimens have

been examined from all or nearly all herbaria that were expected to

contain material that would make substantial additions to the distribu-

tional data. One specimen to a county or equivalent area has been

cited. Preference has been given to widely distributed exsiccatae and

those bearing collector's numbers. A list of all specimens examined

in this study is filed in the Herbarium of the University of Illinois.

The purposes of citing specimens, although obvious to the specialist,

are not always clearly understood by others. Properly prepared and

preserved herbarium specimens are the best known means of providing

basic documentary botanical data. They show the range of morphologi-

cal variation. Ecological information may be derived from the col-

lection labels. The dates of collection indicate phenology. Frequency

of occurrence can often be inferred from the label. Specimens provide

the only really definitely documented primary evidence of geographical

distribution. Maps, even when based on precise identification of actual

specimens, are secondary, rather than primary, sources of informa-

tion. Citations of specimens enable curators and other users of herbaria

to order up their collections for further reference and consultation.

"Taxonomists derive their data not only from herbarium specimens,

field observation, and literature, but also from the researches of mor-

phologists, geneticists, physiologists, ecologists, cytologists, geologists,

and many other groups of colleagues. The numerous cooperative en-

deavors that have marked the progress of plant science in recent de-
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cades point to the value of collaboration; in this collaboration the tax-

onomist is more than a junior partner, and the herbarium is at least

as basic a tool as the greenhouse or the experimental garden"

(Smith, 1956: 12).

We have the hope that this study will be of some value to students of

local floras. It is, however, intended to supplement rather than to

replace that approach. As van Steenis (1957) says, "The local floristic

botanist actually observes the populations only in their local facies.

Consequently he should realize that his studies will lead only to a

local interpretation or evaluation of the polymorphism of entire popula-

tions. This is sometimes insufficiently acknowledged by local stu-

dents." In this monograph, phytogeographical data are presented on

several maps, as well as in citations of specimens. In addition, the

states and counties are listed from which one or more specimens have

been studied, as it has been possible to cite only a limited selection of

representative exsiccatae from the large number of specimens examined.

In most botanical monographs the herbarium in which the specimen

is preserved is indicated by name or symbol in order that future investi-

gators may verify the evidence. Following is a list of the herbaria con-

sulted, with their abbreviations according to the International Bureau

for Plant Taxonomy and Nomenclature (Lanjouw & Stafleu, 1964).

AA Arnold Arboretum, Cambridge, Massachusetts.

ACAD Acadia University, Wolfville, Nova Scotia, Canada.
B Botanisches Museum, Berlin-Dahlem, Germany.
BREM tlbersee-Museum, Bremen, Germany.
CAN National Herbarium of Canada, Ottawa, Canada.
CAS California Academy of Sciences, San Francisco, California.

CM Carnegie Institute, Pittsburgh, Pennsylvania.

CU Wiegand Herbarium, Cornell University, Ithaca, New York.
DAO Department of Agriculture, Ottawa, Canada.
DEN Denison University, Granville, Ohio.

DS Dudley Herbarium, Stanford University, Stanford, California.

F Field Museum of Natural History, Chicago, Illinois.

FHKSC Fort Hays Kansas State College, Hays, Kansas.

FLAS Florida State University Herbarium, Tallahassee, Florida.

GA University of Georgia, Athens, Georgia.

GEO Emory University, Atlanta, Georgia.

GH Gray Herbarium of Harvard University, Cambridge, Massachusetts.

GOETT Systematisch-Geobotanisches Institut, Universitat Gottingen,

Germany,
IA State University of Iowa, Iowa City, Iowa.

ILL University of Illinois, Urbana, Illinois.

IND Indiana University, Bloomington, Indiana.

K Royal Botanic Gardens, Kew, England.

KANU University of Kansas, Lawrence, Kansas.
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KSC Kansas State College of Agriculture and Applied Science,

Manhattan, Kansas.

KSTC Kansas State Teachers College, Emporia, Kansas.

KY University of Kentucky, Lexington, Kentucky.

LCU The Catholic University of America, Washington, D.C.

LE Herbarium of the Botanical Institute of the Academy of Sciences

of the U.S.S.R., Leningrad.

LL Lundell Herbarium, Texas Research Foundation, Renner, Texas.

LSU Louisiana State University, Baton Rouge, Louisiana.

MAINE University of Maine, Orono, Maine.

MBG Missouri Botanical Garden, St. Louis, Missouri.

MEXU Herbario Nacional del Instituto de Biologia, Universidad de Mexico,

Mexico, D.F., Mexico.

MICH University of Michigan, Ann Arbor, Michigan.

MIN University of Minnesota, Minneapolis, Minnesota.

MOAR Morris Arboretum, Philadelphia, Pennsylvania.

MU Miami University, Oxford, Ohio.

NCU University of North Carolina, Chapel Hill, North Carolina.

NEB University of Nebraska State Museum, Lincoln, Nebraska.

NO Tulane University, New Orleans, Louisiana.

NY New York Botanical Garden, New York, New York.

OC Oberlin College, Oberlin, Ohio.

OS Ohio State University, Columbus, Ohio.

OWU Ohio Wesleyan University, Delaware, Ohio.

P Museum National d'Histoire Naturelle, Paris, France.

PAM Pennsylvania State Herbarium, Harrisburg, Pennsylvania.

PENN University of Pennsylvania, Philadelphia, Pennsylvania.

PH Academy of Natural Sciences, Philadelphia, Pennsylvania.

POM Pomona College, Claremont, California.

RSA Rancho Santa Ana Botanic Garden, Claremont, California.

SMU Southern Methodist University, Dallas, Texas.

TAES Tracy Herbarium, Agricultural and Mechanical College of Texas,

College Station, Texas.

TENN University of Tennessee, Knoxville, Tennessee.

TEX University of Texas, Austin, Texas.

UARK University of Arkansas, Fayetteville, Arkansas.

UC University of California, Berkeley, California.

UCLA University of California, Los Angeles, California.

UMO University of Missouri, Columbia, Missouri.

US United States National Museum, Smithsonian Institution,

Washington, D.C.

USF University of South Florida, Tampa, Florida.

USFS Forest Service Herbarium, U.S. Department of Agriculture,

Washington, D.C.

VDB Vanderbilt University Herbarium, Vanderbilt University, Nashville,

Tennessee.

WIS University of Wisconsin, Madison, Wisconsin.

WJC William Jewell College, Liberty, Missouri.

WVA University of West Virginia, Morgantown, West Virginia.

YU Yale University, New Haven, Connecticut.
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II. TAXONOMY

Taxonomic Position of Tilia

Tilia, the type genus of Tiliaeeae (Malvales), is the most important

extra-tropical genus in this family of predominantly woody plants. The

family comprises approximately 500 existing species in about 41 genera

(Rendle, 1938: 245). The members of this family are mostly tropical,

occurring in two principal regions, one in southeastern Asia and the

other in northern South America. Fossil evidence shows that during

the Tertiary period the geographical distribution of this family was

much different from the present. An Asiatic relationship is suggested

by all the Tertiary species of Tilia from North America.

In addition to Tilia, the chief genera are Corchorus, Grewia, Spar-

mannia, and Triumfetta. The largest genus is the pantropical Grewia

with about 240 species. Corchorus has about 70 species of herbs and

subshrubs widely dispersed in the tropics. Corchorus capsularis L. and

C. olitorius L., both native in India, furnish the chief supply of the

fiber jute or gunny. Sparmannia has 5 or more species of African trees

and shrubs, and in the genus Triumfetta there are about 150 species of

tropical herbs and shrubs. It is evident that in Tiliaeeae, as in many
other families of angiosperms, a high proportion of species, in this

instance about 75 per cent, belong to a very small number of genera,
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the remaining species being distributed among a large number

of small genera.

Diagnosis of the Genus

Tilia Linnaeus, Sp. PI. 1: 514 (1753); Gen. PI. ed. 5, 230, no. 5S7 (1754);

Jussieu, Gen. PI. 2S9 (1789) ; Ventenat in Anal. Hist. Nat. [Madrid] 2: 62-

65 (1800), Mem. Inst. Nat. Sci. France 4: 9 (1803). Konig & Sims, Monogr.

Tilia (1S05); DeCandolle, Prodromus (1824); Spach, Rev. Tiliarum

(1834); Loudon, Arb. Frut. Brit. (1838); Bentham, Notes on Tiliaceae

(1861); Bentham & Hooker, Gen. PI. (1862); Bayer, Mon. Tiliae (1862);

Szvszvlowicz, Syst. Tiliaceen (1885. 1886); Simonkai, Rev. Til. Hungar.

(1888) ; Schumann in Nat. Pflanzenf. (1890) ; Sargent, Silva (1891) ; Shira-

sawa, Gatt. Tilia Jap. (1900); Small, Fl. Se. U.S. (1903); Britton, N. Am.
Tr. (190S); Engler, Mon. Gatt. Tilia (1909); Schneider, Illustr. Handb.

Laubh. (1909); Sargent, Man. Tr. N. Am. (1922); Bush, Glab. Sp. Tilia

(1929), Mex. Sp. Tilia (1929); Rehder, Man. Cult. Tr. & Shr. (1940),

Bibliogr. Cult. Tr. & Schr. (1949); Schmucker in Silvae Orbis 4: maps
187-192 (1942).

Lindnera Reichenbach, Handb. Nat, Pflanzensyst. 303 (1837), nom.

Tilia subgen. Nepara Rafinesque, Alsogr. Am. 44 (1838)

.

Tilia subgen. Filura Rafinesque, ibid.

Deciduous trees with soft white wood, fibrous tough inner bark, and

simple, distichous, alternate, serrate, petiolate, inequilateral leaves;

flowers protandrous, bisexual, entomophilous, in a cymose inflorescence

whose peduncle is partly adnate to a broad bract; sepals and petals

each 5, free; stamens many, free or in bundles opposite the petals,

the filaments often forked distally; epipetalous staminodia present in

most species; ovary superior, 5-loculed, each locule with two ovules;

style simple; stigma 5-lobed; fruit small, indehiscent, unilocular, with

1-3 seeds; endosperm oily; cotyledons broad, 3-5-lobed.

LECTOTYPUS: Tilia europaea L.; vide M. L. Green, Prop. Brit.

Bot. 161 (1929). Index nominum genericorum (Lanjouw &
Stafleu, 1955).

Discussion of Morphology of Tilia

The lindens are widely distributed in the temperate regions of the

northern hemisphere, with the exception of western North America,

central Asia, and the Himalayan region. On a conservative estimate,

there are perhaps 30 existing species, represented chiefly in eastern

Asia, about five in Europe, three native in eastern LTnited States and

southern Canada, and one extending southward in the highlands of
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Mexico. Although Tiliaceae as a family are mostly tropical in their

distribution, the genus Tilia is now scarcely represented in tropical

climates. If it occurs in a low latitude, as in Mexico, its habitat is al-

ways at high altitude.

As a genus, the lindens are readily recognized by their usually cordate

leaves, characteristic stalked inflorescences, and roundish fruits ap-

pended to elongate bracts. They have yellowish regular flowers with

separate petals and numerous stamens. The trees of many species

have a marked tendency to develop sprouts from the base of the

trunk. On the species level, the lindens are closely related, and the

treatments in recent and current manuals are varied.

TWIGS

Lindens have terete, moderately stout branchlets. The twigs are

somewhat zigzag, with elongated internodes, in cross-section showing

the phloem in fibrous wedges, and a roundish, continuous, pale pith.

The buds are solitary, sessile, inequilaterally ovoid with two reddish

glossy scales, the outer one shorter. Although the terminal bud is lack-

ing, the topmost axillary bud soon assumes a terminal position and

continues the growth of the twig. The leaf scars are alternate, two-

ranked, semicircular. The bundle traces are three, or they may be

compound and then sometimes scattered. The stipule scars are un-

equal, one of each pair being much elongated.

LEAVES

The leaves are conduplicate in the bud. They are simple, petiolate,

distichous, inequilateral with the larger side next to the branch, cordate

or truncate at the oblique base, acute or acuminate at the apex, serrate

(or rarely denticulate or nearly entire) , deciduous, their petioles in

falling leaving large elevated horizontal leaf scars displaying the ends

of vascular bundles. Phyllotaxis is a/o, i.e., the buds or leaves are al-

ternate on opposite sides of the stem. The young leaves are in vertical

position, with the apex directed downward when they first emerge from

the bud. Later, they assume a nearly horizontal position. Each leaf

has two narrow, ligulate, caducous, free stipules (bud scales) which

fall off as the leaf expands. A peculiarity of the palmate venation of

the leaves is that nearly all the lateral veins are branched only on the

lower side. The stomata, which are generally confined to the lower

surface of the blade, are of the ranunculaceous or anomocytic type,

classed by Metcalfe & Chalk (1950: xv) as Type A, in which the
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stoma is surrounded by cells that are indistinguishable in size, shape,

or form from those of the remainder of the epidermis.

PUBESCENCE

Much of the practical identification and classification of species of

Tilia must be made on the amount and kind of pubescence, particularly

on the underside of the leaves. This is often variable, not only ac-

cording to season, but according to the part of the tree from which

the leaves are selected. The lower surface of the blade differs from

the upper usually in color and pubescence. With few exceptions, almost

all species have the upper surface darker green and glabrous, but the

lower surface of many is more or less covered with pubescence. This

consists usually of four- or eight-rayed stellate trichomes, or some that

are unicellular, or sometimes of both types. Unicellular trichomes are

restricted to the veins, while the stellate trichomes may occupy the

whole epidermal surface. Young leaves and those of the basal sprouts

have the pubescence always connected with the veins. In the young

stage, the upper surface is more or less pubescent, but in nearly all

species this becomes glabrous soon after unfolding. Pubescence of

sprout leaves is usually different from that on leaves of flowering

branchlets. Most species of Tilia have small tufts of trichomes in the

axils of the principal veins on the lower surface of the blades, particu-

larly toward the base. These tufts have been called barbulae, domatia,

or acaradomatia, and have been supposed to be a symbiotic adaptation

for mites. These axillary tufts consist usually of simple trichomes,

sometimes joined at the base.

INFLORESCENCE AND FLOWERS

All species have similar cymose inflorescences that are more or less

flat-topped, with minute caducous bracts at the base of the branches.

Depending on the species, the number of flowers ranges from 3 to 80.

These appear after the leaves are nearly or quite fully grown. Inflo-

rescences arise from the axils of foliar leaves on short shoots of the cur-

rent season. The peduncle is more or less connate with the axis of a

broad, conspicuous, light green, ligulate, persistent, reticulate-veined

bract. Actually, this peduncle is attached to the upper surface of the

bract, but the weight of the flowers land later the fruits) pulls this

down so that the positions are soon reversed: the bract is above the

flowers with its upper surface turned downward. The resultant inverted

or pendent position of the flowers affords protection from rain by the
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large leaves. The drops roll off the leaves, so that rarely do any of

the flowers become wet at the time the pollen is shed. The inverted

position also prevents the pollen from falling directly on the stigmas

of the same flower. In any case, self-pollination rarely occurs because

the flowers are protandrous, i.e., the anthers open before the stigmas

are receptive to pollen.

Each flower has five rather coriaceous, deciduous sepals valvate in

aestivation. There are five hypogynous, deciduous petals alternating

with the sepals. They are sometimes quincuncially imbricated in aesti-

vation, that is, two being exterior, two interior, and the fifth having

one margin exterior, the other interior. The aestivation of the corolla

does not furnish so constant a taxonomic character as that of the calyx.

The stamens are indefinite, 15-80, inserted on a short hypogynous torus.

The filaments are filiform, forked near the apex, in most species col-

lected into five groups and more or less united at the base with each

other and with a hypogynous spatulate petaloid scale or staminodium

opposite each petal, and resembling it except for the smaller size. Stami-

nodia are present in all American species, but are lacking in some

European species. The anthers are fixed at the middle, extrorse, dithe-

cal, dehiscing longitudinally, the thecae separated or disjoined by the

forking of the filament. The ovary is sessile, ovoid, tomentose, five-

loculed, the locules opposite the sepals. The slender style is dilated at

the apex into five spreading, stigmatic lobes. There are two ovules in

each locule, ascending from the middle of its inner angle.

According to Wodehouse (1930: 442), the pollen of Tilia is not a

factor in hay fever. The grains are described as tricolpate, with three

short furrows equally spaced around the equator. There are three

pores, one below the center of each furrow. The exine is finely reticu-

late. Notwithstanding the fact that its flowers produce nectar and are

regularly visited by insects, the linden is an outstanding example of a

tree that produces a great abundance of pollen. As many as 32,000

pollen grains have been collected from a single flower of the European

Tilia cordata Mill. (Hyde & Williams, 1945: 457). It is found abun-

dantly in postglacial silts. Three fossil species based on pollen have

been described from the Green River Eocene formation in Colorado.

There are several reports about the supposed function of the bract

of inflorescence. Presumably it serves as a parachute to carry the

fruits some distance from the parent tree. Actually, the fruits are

almost never carried any considerable distance by the wind. In T.

americana and T. heterophylla, and perhaps in some other species, there

may be frequently observed a marked tendency for the fruits to be

deciduous from the pedicels, leaving the bracts rather conspicuous on
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the trees far into the winter. The persistence of the bract and the

frequent absence of the fruits can be observed on many hundreds of

herbarium specimens. It is in fact so common a phenomenon that

complete fruiting herbarium specimens are often a desideratum. The

bracts are so variable in size, shape, and degree of pubescence that, in

American species at least, they furnish almost no reliable taxonomic

characters. There is no evident correlation between variations of the

bracts and the characters of flowers, fruits, or leaves.

FRUITS AND SEEDS

The pistil ripens into a woody, subglobose, indehiscent, tomentose,

nut-like drupe that is unilocular by the obliteration of the partitions.

AVhen dry, the fruits may float on water for several days or weeks.

They contain one to three roundish, reddish brown, amphitropous, as-

cending seeds, with a cartilaginous testa, containing a large, often

curved embryo in fleshy endosperm. Their shape and size vary ac-

cording to the number developing in the fruit. Without special treat-

ment, they require two or more years for germination. The young seed-

lings are readily recognized in the forest by their two epigeal, palmately

three- to five-lobed cotyledons.

BARK AND WOOD
The bark of linden trees may remain smoothish for 20 years or more,

but eventually it becomes thick and rough. It is not detached in

large pieces but it ruptures by the increasing diameter of the trunk or

branches, causing longitudinal fissures. The inner bark is very tough,

fibrous, and mucilaginous. The tough phloem fibers have been utilized

in the manufacture of cords, fish nets, and similar articles. Mats of

this material were formerly a regular article of commerce in some

areas of eastern Europe.

Lindens all have light, soft, white wood that is easily worked and

especially adapted for wood-carving. Wood of different species is not

distinguishable, and similar structural peculiarities are shared by all.

Record & Hess (1943: 533) give the following summary of the char-

acteristics of Tilia wood:

Heartwood creamy white to brownish, not always clearly demar-

cated from the thick, nearly white sapwood; luster medium; odorless

and virtually tasteless. Density low; sp. gr. (air-dry) 0.40 to 0.50;

weight 25 to 32 lbs. per cu. ft.; texture rather fine, uniform; grain

straight or sometimes curly ; easy to season and manufacture ; holds its

place well; poorly resistant to decay.
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The following detailed technical description of the wood of Tilia

(Kukachka & Rees, 1943: 25, 26) is based on study of "109 specimens

representing 29 species and varieties."

Growth rings distinct; delimited by bands of flattened wood fibers and ter-

minal parenchyma. Wood rays spreading broadly at the limits of the growth

layers.

Pores angular in cross-sectional outline; 24 to 112 per square mm., average

59; tangential diameter range from 23 to 106 fi, average 63 ll (S.E. 0.43 /x,

S.D. 115 ll) ;
pore walls average 1.5 ll in diameter. Pores mostly solitary (56

per cent) and in radial multiples of 2 to 4 (31 per cent), the remaining in

radial multiples of 5 to 6 and in tangential pairs or clusters of 2 to 7 pores;

distributed without pattern but the pores become somewhat smaller in diame-

ter from one end of the growth ring to the other.

Vessel members very short to medium-sized, average 461 ll in length (S.E.

173 fx, S.D. 91 /x)
;
perforation plates simple, obliquely inclined. Tyloses few

to abundant; thin-walled. All vessels with tertiary spirals.

Intervessel pit-pairs round to oval to polygonal; 3 to 8, mostly 3 to 5 \x in

diameter, with lenticular, included apertures; alternate.

Vessel-ray pit-pairs and vessel-parenchyma pit-pairs identical; half-

bordered; 3 to 5 [x in diameter; round or oval with lenticular included aper-

tures or with large apertures of the same shape as the pit outline; alternate.

Wood parenchyma terminal and reticulate. The terminal parenchyma gen-

erally forming a continuous uniseriate band or at times merely interspersed

among the flattened wood fibers at the limits of the growth ring.

The reticulate parenchyma forming uniseriate tangential or oblique lines be-

tween the wood rays; the individual cells either side by side or staggered.

Yellowish-brown contents common. Parenchyma cells average 26 ll in tan-

gential width and 95 /x in length.

Wood rays heterogeneous II B; 3 to 10 per mm., average 6. Multiseriate

rays 3 to 4 seriate and commonly 23 to 38 \x in width; height extremely vari-

able, ranging from 265 to 2,265 ll in height but mostly between 750 and
1,500 ll in height. The cells in radial section all tabular. The uniseriate rays

generally very low and seldom exceed 300 ll in height. Yellowish-brown con-

tents present; crystals sparse or lacking. Sheath cells extremely sparse; gen-

erally lacking in most specimens. Rays unstoried.

Wood fibers very short to moderately long, average 1,086 fx in length (S.E.

10 li, S.D. 250 jx) ; middle diameter average of 26 [x and wall thickness of 2 to

2.5 ll. Fibers long to short-tapering; generally sharp-pointed. Pits bordered;

round or oval; 5 to 7 fx in diameter; apertures included, lenticular or slit-like,

extended.

CHROMOSOMES
H. Dermen (1932) published a list of chromosome counts made on

species of Tilia planted in the Arnold Arboretum. These counts were

made from buds and root tips. "The number of chromosomes in Tilia

was n = 41, making this the highest odd basic number for a genus in

plants so far recorded." Some species were reported to be diploids and
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Table 1

ANALYSIS OF DATA FOR TILIA ON A PHYTOGEOGRAPHICAL BASIS

Geographical
Origin

Diploids Tetraploids

Europe

T. cordata Mill.

T. platyphyllos Scop.

T. pctiolaris DC.
T. europaea L.

Asia

T. oliver i Szysz. T. amurensis Rupr.

T. insularis Nakai

T. maximoivicziana Shiras.

T. tuan Szysz.

America T. americana L.

others tetraploids. Dermen includes only one American species, T.

americana L.; four are European, although one of these, T. europaea

L., is said to be of hybrid origin (T. cordata X platyphyllos V. Eng-

ler)
; of the five Asian species, three are Chinese, one Korean, and

one Japanese. Since many cultivated lindens are grown from root

grafts, it would be useful to know which chromosome counts were

made from root tips. I have seen no supporting herbarium vouchers;

none is indicated in the published report. The nomenclature needs re-

vision, as T. americana L. is listed as T. glabra Vent,; T. neglecta

Spach is probably T. americana L.; T. vulgaris Hayne is a synonym

of T. europaea L.

Chromosome counts for four other genera of Tiliaceae are listed by

Darlington & Wylie (1955: 119), with reference to original publication.

Corchorus (n = 7) ; Grewia (n = 9) ;
Clappertonia (n = (9) 18) ;

Tri-

umfetta (n = 16). Among the genera studied, Tilia stands alone with

n = 41.

Clapham et al. (1952: 366) cite 2n = 82 for T. platyphyllos Scop.,

T. cordata Mill., and T. X vulgaris Hayne {T. europaea L.).

Hybrids

In several contemporary American botanical textbooks and articles,

the unqualified assertion is made that in Tilia "numerous hybrids are

known." Without analysis, this statement may be misleading. The
actual facts are that, except for a few cultivated lindens of hybrid

origin, interspecific hybrids are unknown from North America and
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only one or two have been recorded from eastern Asia. The con-

clusion is inescapable that genuine interspecific hybrids are ex-

tremely rare.

If we examine the literature, we find the following reports. In his

monograph, V. Engler (1909) listed more than a dozen putative hy-

brids, mostly "Kulturhybriden," one between two Japanese species

(japonica X kiusiana)
,
four between European and one American

species (T. americana) , six between several European species, and

three between American species (americana X heterophylla, carolini-

ana X heterophylla, and caroliniana X mexicana) . I have examined

the American "hybrids" so far as these are documented by annotated

herbarium vouchers cited by Engler, and it is my opinion that these

specimens (cited elsewhere in this monograph) fall unequivocally into

the range of normal variation of the species concerned. Overemphasis

on hybridism seems, at least in part, to be a result of inexact taxonomy.

From 1886 to 1950, the Index Kewensis lists the names of half a

dozen authors responsible for the publication of slightly more than

100 putative hybrids, nearly all from Hungary. In Supplement I,

published in 1906, there are nine by Simonkai and Borbas, chiefly

from Hungary. No other hybrids are listed in Index Kewensis until

1930, when in Supplement VIII there are nine by J. Wagner, also all

from Hungary. However, by far the largest eruption of "Bastarden''

is to be found in Supplement IX, 1935, where 75 hybrids are listed, all

published by J. Wagner and again all from Hungary. In Supplement

X, there are seven more from Hungary and one from Japan. In the

eleventh supplement published in 1953, there are five more, all by

J. Wagner and all attributed to Hungary. These data are impressive.

About five times as many named hybrids have been reported as there

are species of Tilia on the whole globe, nearly all from Hungary.

Properties and Uses

The smooth, light, close-grained, pale, yellowish or white, soft wood

has been used for sounding boards for pianos, various domestic utensils,

toys, small boxes, wagon beds, boat paddles, and coffins. For carving

it is said to be superior to every other kind of wood. It is not attacked

by insects. Formerly, it was used to make excellent charcoal for gun-

powder, "even better than alder, and nearly as good as hazel" (Lou-

don, 1838: 368). Baskets and cradles were formerly made from its

twigs. Leaves, both fresh and dried, were used by the Romans for

feeding cattle, a custom continued to modern times in northern
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Europe. Ropes and mats, shoes and baskets were made from the

bark. The sap of the lindens affords a quantity of sugar. The honey

produced from the flowers is considered superior to most others. Lou-

don comments that lindens have long been favorite trees for avenues

and public walks, and he quotes Duhamel that the French, "growing

tired of the horsechestnut for avenues, adopted the lime for that pur-

pose in the time of Louis XIV and accordingly, approaches to the

residences of the French, as well as the English gentry of that date are

bordered with lime trees." Loudon goes on to say:

The fruit of Tilia had long been thought of little use until Missa, a physician

of the faculty of Paris, by triturating it, mixed with some of its flowers, suc-

ceeded in procuring a butter perfectly resembling chocolate; having the same

taste, and giving the same paste, as cocoa. This was in the time of Frederick

the Great ; who, feeling a greater interest in the discovery than the French,

who were in possession of plantations of the cocoa in their colonies, engaged

the chemist Marcgraf to prove the observations of Missa, which he did en-

tirely to the satisfaction of Frederick; but, unfortunately, it was found that

the lime tree chocolate did not keep. On this Ventenat remarks, that, if the

subject had been pursued a little further, and the fruits of some of the Ameri-

can species of limes, taken, the success would probably have been complete.

This anecdote is included by Fernald & Kinsey (1958)

.

Flowering of linden trees may begin at the age of 10 to 20 years. The

flowers appear in June after the leaves are fully grown. At flowering

time, the surrounding air is heavy with fragrance and noisy with the

droning of thousands of bees and other insects. The flowers yield large

quantities of nectar and afford an excellent bee pasture. The most

excellent honey has made the linden a favorite tree, and we find it

mentioned by Theophrastus, Pliny, Virgil, Aristophanes, and other

early writers. Lime-flower oil, obtained by distilling the flowers of

European species, is used in perfumery. Theophrastus remarks, "The

lime hath both 'male' and 'female' forms, which differ in their general

appearance, in that of the wood, and in being respectively fruit-bear-

ing and sterile. The wood of the 'male' is hard yellow more branched

closer, and also more fragrant; that of the 'female' is whiter" (Hort,

1916, 1: 225). It is probable that two species have been confused, pos-

sibly the large-leaved T. platyphyllos and the small-leaved T. cordata.

Propagation

Lindens are propagated by seed and by layering. Seeds should be

sown immediately after ripening, for if they are allowed to dry, they

will often not germinate until the second year (Spaeth, 1934). In
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layering, usually the method of "stooling" is employed; this consists

of cutting a younger tree close to the ground and of laying down and

covering partly with earth the numerous shoots which will appear.

Varieties or rarer species are often grafted in spring or budded in

August on common stock (Render, 1917: 3346)

.

Age and Size

The extreme limit of age of the large-leaved European linden,

T. platyphyllos, has been estimated at 1,000 years. There is a record of

a tree of this species in Oldenburg, Germany, 14 m. d.b.h. (diameter

breast high), which may have been planted about a.d. 850. Many
lindens in Europe are known to be 500 or 600 years old (Hegi, 1925:

444) . A tree of T. americana, as it occurred in the valley of the Wa-
bash River in southeastern Illinois, an area notable for the size and

number of species (about 90) of deciduous trees, was reported as 17%
feet (about 6 m.) in circumference, and 135 feet (about 45 m.) in

height (Ridgway, 1895: 410). Trees of T. americana are mature in

100 to 150 years.

American lindens in present-day forests are often in a decadent con-

dition. The trees (sprouts especially) are subject to attacks by fungi

and scale insects. Compound trees of several leaning trunks (sprouts

from one or more earlier generations of trunks) are more commonly
seen than single erect original stems. The root system may thus be

several times as long-lived as the parts above ground. It is also

true in many of the old-growth mixed forests that lindens are be-

coming fewer, apparently as a result of competition with more

aggressive species.

Geographical Distribution

The area of geographical distribution of lindens has many features

in common with the regions of some other woody plants, such as Acer,

Fraxinus, Carpinus, Corylus, and Fagus. In Europe, Tilia cordata

Mill, extends farthest north; its boundary coincides approximately with

that of the English oak, Quercus robur L. In eastern Asia, T. mand-
shurica Rupr. & Maxim, reaches the most northerly locations. There is

no continuous distribution between the Eurasian and eastern Asian re-

gions. In America, the northern boundary of Tilia {T. americana L.)

is approximately that of Pinus strobus L., Tsuga canadensis (L.)

Carr., Betula lutea Michx., Quercus rubra L., Acer rubrum L., A. sac-
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Table 2

GEOGRAPHICAL DISTRIBUTION OF PRINCIPAL SPECIES OF TILIA

Europe and Western Asia Eastern Asia North America

Europe Southeastern China, Mongolia, Japan Eastern North

Europe and Manchuria, and America

western Asia Korea

wrdata dasystyla amurensis japonica americana

niropaca petiolaris chinensis kiusiana caroliniana

olatyphyllos tomentosa dictyoneura maximowicziana hderophylla

henryana miqueliana mexicana

insularis

intonsa

ynandshurica

mongolica

oliveri

paucicostata

tuan

charum Marsh., and Fraxinus americana L., which extend to Lat. 49°-

50° W. in eastern Canada. The most southerly locality of the genus

( T. mexicana Schlecht.) lies near the isthmus of Tehuantepec, where

Tilia also reaches its highest altitude, up to 2,500 meters.

Table 2 shows the geographical distribution of the principal species

of Tilia. The three chief geographical centers of development of

the genus are (1) Europe and western Asia, which has few species,

(2l the eastern Asian region, with the largest number of species,

and (3) the American region of development.

1. The European-western Asian region has six species: T. cordata

Mill., T. europaea L., T. petiolaris DC, T. platyphyllos Scop., T.

tomentosa Moench, and T. dasystyla Stev.

2. The eastern Asian region is the main center of development of

the genus, with the following species: T. amurensis Rupr., T. chinensis

Maxim., T. dictyoneura V. Engler, T. henryana Szysz., T. insularis

Xakai, T. intonsa Rehd. & Wil's., T. mandshurica Rupr. & Maxim.,

T. mongolica Maxim., T. oliveri Szysz., T. paucicostata Maxim., and

T . tuan Szysz. Some additional species have been described since 1935.

The Japanese islands have a different flora with fewer species: T. ja-

ponica (Miq.) Simonk., T. kiusiana Mak. & Shiras., T. miqueliana

Maxim., and T. maximowicziana Shiras. Eastern Asia is the connect-

ing link between European and American species. The eastern Asiatic

species must be considered the oldest.
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Map 1. The three geographical centers of development of species of Tilia: (1)

America; (2) Europe and western Asia; (3) eastern Asia. (After T.

Schmucker, 1942.)

3. The American region has four species: T. americana L., T. caro-

liniana Mill., T. heterophylla Vent., and T. mexicana Schlecht.

It is interesting to note that only T. cordata, T. platyphyllos, and

T. dasystyla have the flowers uniformly without staminodia. The

others possess staminodia, although in T. amurensis these may be

rudimentary. On a phytogeographical basis, all species of Tilia in

eastern Asia and North America, and two in southeastern Asia, possess

staminodia. From a phylogenetic standpoint, it would seem likely that

the presence of staminodia should be regarded as a primitive charac-

ter, while their absence is probably a reduced and derived condition.

The traditional classification of Tilia into two groups on the presence

or absence of staminodia is not practical and was therefore abandoned

by V. Engler in 1909. He substituted a more elaborate classification

which is outlined in Table 3.

Brief Outline of Taxonomic History of American Species

During the eighteenth and early nineteenth centuries only a few

kinds of Tilia were known. Linnaeus in 1753 described two species,

T. europaca, and a second one, T. americana, from eastern North
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Table 3

ENGLER'S CLASSIFICATION (1909)
l

Sections Subsections Species Regions

Trabeculares platyphyllos

rubra

Europe, Caucasus

Anastraea

Reticulares

cordata

sibirica

amurensis

mongolica

dictyoneura

paucicostata

japonica

kiusiana

Europe, Caucasus

Siberia

Continental eastern Asia

Japan

Ebarbulatae

tomentosa

mandshurical

oliveri

pendula
J

miqueliana

Europe, Caucasus

Continental eastern Asia

Japan

Astrophilyra

Micranthae

tuan

henryana \

chinensis
J

maximo uncziana

caroliniana 1

pubescens
J

mexicana

Continental eastern Asia

Japan

Southern U.S.

Mexico

Macranthae

baroniana

americana

heterophylla

Continental eastern Asia

Eastern U.S.

a Nomenclatural notes: Tilia rubra Stev., not DC, is T. dasystyla Stev. ; T. sibirica Bayer
is probably T. cordata Mill.; T. dictyoneura V.Engler is probably synonymous with T. pauci-

costata Maxim. ; T. pendula V.Engler is a synonym of T. oliveri Szysz. ; T. pubescens Vent, is a

later name for T. caroliniana Mill.; and T. baroniana Diels is a synonym of T. chinensis Maxim.

America. In 1768, Philip Miller recognized T. americana and added his

T. caroliniana, described from a tree cultivated in England, where it

had been introduced from Carolina by Mark Catesby. With certain

variations in nomenclature, this pattern was followed in successive

works by several botanists, including Michaux, Persoon, and Pursh.

The first monograph of the genus was published in 1803 by Ventenat,

who treated six well-characterized species, three European and three

American. In 1824, A. P. DeCandolle, in his Prodromus, included ten

species, of which four I T\ glabra, T. laxiflora, T. pubescens, and T.

heterophylla) are American, the remainder European. In 1834, Spach



22 TAXONOMY OF AMERICAN SPECIES OF LINDEN (TILIA)

wrote a new monograph which included nine species. He divided the

genus into two sections, based, following Linnaeus, on the presence or

absence of staminodia. The monograph by Bayer (1862) reduced the

number of species to six, with many varieties, and, like Spach, divided

the genus into two sections, Haplopetaloideae Bayer (flowers without

staminodia) and Diplopetaloideae (flowers with staminodia). The

American species are discussed: T. heterophylla Vent., T. americana L.

(as T. nigra and several other names), T. caroliniana Mill, (as T. laxi-

fiora and T. truncata) , and T. mexicana Schlecht. In 1817, Rafinesque

published the first of his binomials for American lindens, adding eight

more in 1838. In 1888, Simonkai published a revision in Hungarian

with a Latin summary, treating about 30 species with many varieties

and some hybrids. He kept the genus in two sections, the first, Lind-

nera Reichenb. (Diplopetaloideae of Bayer), having staminodia, and

including 18 species. The American species are described under six

binomials, T. mexicana Schlecht., T. caroliniana Mill., T. heterophylla

Vent., T. americana L., T. neglecta Spach, and T. leptophylla Vent.

The second section, Eutilia Neibr. (1859), includes Haplopetaloideae

Bayer (1862), with a dozen described species, chiefly European, and

all lacking staminodia. In 1900, H. Shirasawa treated the lindens of

Japan, recognizing four species. Tilia japonica (Miq.) Simonk., the

common species throughout Japan, is treated as T. cordata var. japo-

nica. Two are described as new species, T. kiusiana Makino & Shiras.,

of southern Japan, and T. maximowicziana Shiras., the largest of the

Japanese lindens. Tilia miqueliana Maxim, of central Japan is re-

garded as having been originally introduced from China about a.d.

1200, and planted in the temple groves. The flowers of Japanese species

have staminodia. In 1915 a synopsis comprising ten Chinese species of

Tilia, with three described as new, was presented by Rehder & Wilson

(1915) on the basis of collections made by E. H. Wilson for the Arnold

Arboretum. Since 1915, 18 new species have been described from east-

ern Asia, from Siberia to Indochina.

In 1887, Asa Gray summarized the genus for North America, recog-

nizing four species, T. americana, T. pubescens [T. caroliniana], T.

heterophylla, and T. mexicana. Since that time, 118 names have been

applied to these species, but it is clear that Dr. Gray's judgment was

sound and accurate. Nearly all the subsequent nomenclaturizing shows

the futility of emphasizing the study of variations of populations of

trees without a clear concept of the fundamental species involved. Asa

Gray's summary of the taxonomy of American lindens is quoted as

follows:

Tilia. Although our species are not absolutely limited, it seems necessary to
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restore T. pubescens to specific rank, and so to recognize three species, viz.:

— T. AMERICANA, L., with ample leaves essentially glabrous, thickish and

firm, green on both faces, the upper lucid; floral bract usually tapering into a

stalked base (except the uppermost); fruit ovoid, usually lightly costate. T.

PUBESCENS, Ait., with smaller and mostly thinner leaves, distinctly pubes-

cent beneath, yet often glabrate in age: floral bract usually rounded at base

and sessile or hardly stalked ; fruit globular. I do not adopt the older name of

T. Caroliniana, Mill. Diet.; for the original character, as well as that of Mar-

shall and of Wangenheim, points to T. Americana rather than to T. pubescens.

Probably to that species also belongs the T. pubescens of the Nouveau Du-
hamel. The var. LEPTOPHYLLA, Vent., is very well marked by its larger

and thin leaves. It is hardly possible to combine this form with T. Americana,

and its habitat is much more southern. T. HETEROPHYLLA, Vent,, the T.

alba of Michx., but not of Aiton, is well marked by its ample leaves of ovate

outline (not rounded as in the true T. alba of S.E. Europe), whitish or silvery

beneath; floral bract tapering to a very short-stalked or sessile base, usually

elongated, and the peduncles still longer; the fruit globular. It strictly belongs

to the Alleghany region, from Southern Pennsylvania to Florida. The original

reference of Aiton 's T. alba to America was corrected in the second edition of

the Hortus Kewensis. But, having been copied by Ventenat, under his T.

rotundijolia, the mistake has been kept up by Bayer in his Monograph, who

places it under his T. heterophylla-nigra, and has two forms from Kentucky,

both undoubtedly T. heterophylla. T. MEXICANA, Schlecht., which Bayer

makes a variety of T. pubescens, is probably a good species. The floral bracts

taper to a slender-stalked base.

This summary has stood for 80 years as a sound and practically use-

ful taxonomic statement of the North American species. Tilia ameri-

cana is the common northern species, although the bract characters are

less reliable than Gray supposed. The earliest name, T. caroliniana,

has to be reinstated for the common southern species, with T. pubescens

relegated to synonymy. In accepting the statement "leaves distinctly

pubescent beneath, yet often glabrate in age" allowance must be made

for specimens that are glabrescent early in the season. The variety

leptophylla, with its "larger and thin leaves," cannot be maintained.

Tilia heterophylla belongs, as stated, chiefly to the Allegheny region,

and T. mexicana is a "good species," although the bracteal character,

as in other species, is extremely variable.

In 1909 Camillo Schneider in the first volume of his Illustriertes

Handbuch der Laubholzkunde (pp. 367-389) gave a synopsis of the

known species, with brief diagnostic descriptions, and analytical dichot-

omous keys, with major emphasis on vegetative characters. He treated

6 species from Europe and western Asia, 16 from eastern Asia, and

8 from North America. Since that time about two dozen additional

binomials have been proposed for Asian species, and several more for

the genus in Europe, including many putative hybrids, as well as sev-

eral more binomials and trinomials indicating American species and
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varieties. As it is probable that most of these new names are syno-

nyms, the synopsis of Schneider is still of practical value. He did not

accept the schemes of Bayer and V. Engler, neither did he attempt to

give a new classification, but instead he arranged the species in a se-

quence as he thought them to be related: "Da ich weder die alten

BAYERschen Sektionen noch ENGLERs neue Gliederung fur zu-

treffend halte, da ich aber nicht in Eile eine neue Gruppierung schaffen

will, so gebe ich diesmal einen analytischen Schliissel fur die Arten

unter Voranstellung der vegetativen Merkmale und lasse dann die

Beschreibungen in der Reihenfolge folgen, wie mir die Arten nahe zu

stehen scheinen, ohne aber etwas Definitives sagen zu wollen."

In the same year, a compact dissertation on Tilia by Viktor Engler 1

was published in Breslau. He recognized 25 species in two sections and

five subsections, rejecting the hitherto generally accepted scheme of

classifying the species in two groups according to presence or absence

of staminodia, using instead principally characters of leaf venation and

pubescence. Numerous varieties and forms are named, and several

hybrids. There is a discussion of taxonomy, morphology, geographical

distribution, phylogeny, and paleobotany, with bibliographical refer-

ences and citation of specimens. He treated the American species under

five binomials, T. mexicana, pubescens, caroliniana, heterophylla, and

americana. He mentions Schneider's study, but considers that author

to have had too narrow a species concept. He comments (in transla-

tion) : "In the meantime a treatment of the genus has appeared for the

manual of Schneider, who follows in part Simonkai, in part Britton.

I cannot agree with the narrow species concept of Schneider as applied

particularly to T. rubra, T. mexicana, and T. americana. . . . With

respect to a classification of the genus into sections, etc., Schneider, to

whom I gave an abstract of my manuscript for reference, believes he

cannot agree with me."

'Viktor Engler, son of Paul Engler, a merchant, was born June 3, 1885, at

Thorn (Torun) in Poland, which was at that time German territory. In 1904 he

was graduated from the local gymnasium and then, in Breslau, he studied natural

science, particularly botany. He was also interested in linguistics and studies of

folklore. His doctoral dissertation, "Monographie der Gattung Tilia," was pub-

lished in Breslau in 1909. His only other publications are "Zwei verkannte Lin-

den" (Mitt. Deutsch. Dendr. Ges., 1907), "Beitriige zur Kenntnis der heimischen

Lindenflora" (Jahresber. Schles. Ges. Vaterl. Kult., 1913), and, with H. Winkler,

"Uber herbstliches Ausdauern von Laubblattern" (Naturwissenschaftliche Woch-
enschrift, 1913). On the first day of war in 1914, Engler joined the German army
as a corporal. He was killed by a bullet near the village of Kanatlarci in Bul-

garia in 1917 and was buried in the cemetery there. H. Winkler in Ber. Deutsch.

Bot. Ges. 36: 137, 1918.
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Synopsis of Tilia (after V. Engler)

Section I. Anastraea V.Engler. — Stellate hairs few or none; mature

leaves barbulate or glabrous; stamens 15-50.

Subsection 1. Reticulares V.Engler.— Leaves glaucous and glabrous

beneath; tertiary nerves not prominent or parallel; pericarp char-

taceous, fragile. — Eight species, including T. cordata.

Subsection 2. Trabeculars V.Engler. — Leaves more or less barbu-

late; nerves more or less pilose; tertiary nerves exactly parallel;

stellate hairs none; hairs unicellular; corolla explanate; staminodia

none; pericarp ligneous. — T. platyphyllos and T. rubra.

Section II. Astrophilyra V.Engler. — Stellate hairs frequent; tertiary

nerves always more or less parallel; corolla not explanate; stamens

about 50 or more; staminodia always present; pericarp coriaceous or

ligneous.

Subsection 1. Ebarbulatae V.Engler. — Leaves ebarbulate, when

young pilose above, becoming glabrous, the lower surface stellate-

pilose and more or less white-tomentose.— Four species, including

T. tomentosa.

Subsection 2. Micranthae V.Engler. — Leaves barbulate, stellate-

pilose below; flowers small; buds, branchlets, and petioles more or

less pilose. — Seven species, including T. caroliniana and T. mex-

icana.

Subsection 3. Maeranthae V.Engler. — Leaves barbulate, the lower

surface more or less stellate-pilose, or glabrous; flowers large; buds,

branchlets, and petioles glabrous. —-Three species, including T.

heterophylla and T. americana.

The principal modern attempt at a comprehensive analysis of the

American species, except for brief summaries in the form of keys and

diagnostic descriptions in various manuals, is that of Sargent in 1918.

Despite expressions of dissatisfaction (Fernald, 1941: 604, 1950: 999;

Bush, in lit.) with the work of Charles Sprague Sargent on the North

American species of Tilia, the fact is that he did more work, studied

more material, and had more collaborators than any other student of

the American lindens before that time. That we cannot accept all his

taxonomic conclusions is due mainly to the fact that nowadays we

carry our studies along somewhat different lines. Neither Sargent nor

his contemporaries approached the study primarily from the standpoint

of the monographer. Their basic thesis was the study of variations

among specimens. They were interested in analysis rather than syn-
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thesis, and in variations of natural populations rather than the under-

lying similarities. The net result was the recording of quantities of

data, competently analyzed, with corresponding multiplication of pub-

lished binomials and trinomials.

They were following a plan later formulated by C. R. Ball as the

centrifugal method.

[This] second method is to study, successively, the descriptions and the cited

or supposed material of each of the named species and varieties known or

suspected to belong within the broad limits set. When one such has been
studied and segregated, another is taken up, and so on until all have been
covered. This is the centrifugal method, working from the inside out. It flies

out from the center in all directions. It assumes differences, consciously or

unconsciously, because others have done so. . . . Others have applied different

names, have emphasized different characters or appearances, and have made
comparisons to prove that significant differences exist. There is an internal

pressure to verify what others have found or decided. All of this influence is

present in addition to the urge to father more entities, new or resurrected,

especially just before a new edition of a manual [Ball, 1946: 378].

Sargent, then director of the Arnold Arboretum of Harvard Univer-

sity, led all the rest in the observation of these trees in the forest and

examination of herbarium material gathered in various parts of the

country where lindens grow, much of it collected by E. J. Palmer,

T. G. Harbison, R. C. Cocks, W. W. Ashe, and others. The following

observations, published nearly 50 years ago, are here given in slightly

abbreviated form, largely in his own words (Sargent, 1918: 421-422).

To understand a species of Tilia properly, four collections are

needed: the first made in early spring to show the unfolding leaves,

the second in early summer when the trees are in flower, the third six

or eight weeks later when the fruit is mature, and the fourth in winter

for the winter buds. Many of these trees grow in regions where sum-

mer collecting presents many difficulties and causes much discomfort;

the trees do not always flower every year, and fruit often docs not

mature or is destroyed in storms before it is ripe. Even with abundant

material it is difficult to find characters by which different species and

their varieties can be satisfactorily arranged. In most large genera of

trees, many species can be distinguished by the bark, but the bark of

American lindens varies so little that it has no value in determining

species. Branchlets of some species are stouter than others, but stout

and slender branchlets are often found on the same tree. Their color is

uniform on some species, but on others varies from yellow or pale

brown to red; on some species the branchlets are glabrous and on oth-

ers they are pubescent, but in some species glabrous and pubescent

branchlets are found on the same tree. Except in size, there is no con-
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•rtant character in flowers. Fruit, although it varies slightly in size, is

llways globose or ovoid, these different forms occurring in the same

species and often on the same tree. The shape and size of leaves vary

311 different branches of the same tree, but their serration and venation

lave sometimes specific importance. ''The only constant and reliable

character, however, which I have found for distinguishing the species

is in the absence or presence of the hairy covering on the surface of the

leaves and in the nature of this covering when it exists. . . . When it

is possible to make a comparative study of trees growing together in

in arboretum where they can be watched through the year, it will

irobably be found that some characters which now seem constant can-

aot be depended on and that another arrangement of this group will

oe necessary."

Like Asa Gray before him, Sargent in 1891 had accepted only three

species as native in the United States, Tilia americana L., T. pubescens

Ait., and T. heterophylla Vent., but by 1918 he distinguished 15 spe-

cies, with 14 new varieties, and in his manual (1922) he illustrated 17

af these supposed taxa. As pointed out by Little (1953), the main dif-

ference between these numerous supposed additional species and va-

rieties is to be found in pubescence of leaves and twigs, characters

which vary among leaves on the same tree as well as according to

season. Besides being inconstant, these characters would not be re-

garded as of specific rank in other genera of trees.

In his Manual of the Trees of North America (1922, reprinted with

corrections in 1926), Sargent attributed 15 species (10 described by

him ) to eastern North America north of Mexico. Each is given a rather

full description, statement of geographical distribution, and a reproduc-

tion of a line drawing showing a branchlet with flowers and fruits. The

taxonomic treatment is furnished with a dichotomous key based almost

exclusively on character of pubescence of leaves. Tilia americana is

named T. glabra. The authority for T. jloridana is given as Ashe (in-

stead of Small), and T. neglecta Spach is maintained as a separate

species.

During the quarter-century between 1902 and 1928, W. W. Ashe

( 1872-1932 ) . a pioneer forester of the United States Forest Service, con-

tributed in six articles 16 binomials and trinomials, all of which now

fall into synonymy. Nine of these names, standing for three species,

one variety, one forma, and four transfers, are synonyms of T. caro-

liniana. Seven others, of which four are for species and three are trans-

fers, belong under T. heterophylla. Ashe thus fell short by four names

and combinations of the record set by Benjamin Franklin Bush, who

was the originator of 20 new names and combinations in Tilia.
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In 1927 and in 1929 Bush published two revisional studies, with keys,

discussions, bibliographical references, and citations of herbarium

specimens, and in 1933 his treatment of the species of southern United

States appeared in J. K. Small's Manual of the Southeastern Flora.

In the first study, The glabrate species of Tilia (1927), Bush treats 11

species and five varieties. Following Sargent, T. americana is treated

as T. glabra, but T. neglecta is included as a variety. These are fol-

lowed by T. leucocarpa with two varieties, T. venulosa and T. lit-

toralis, each with one variety, then come T. crenoserrata, and the

newly described T. ashei. The second study, The Mexican species of

Tilia (1929), includes 14 binomials for 12 purportedly new Mexican

species, but the original species of Mexico, T. mexicana Schlecht., de-

scribed in 1837, is not understood. In the treatment in Small's Manual,

Bush provides a key and brief descriptions to the 14 species supposed

to grow "naturally in Florida, Alabama, Mississippi, eastern Louisiana,

Tennessee, North Carolina, South Carolina, and Georgia." No new
names are proposed. Only two species, T. caroliniana and T. hetero-

phylla, appear to be valid; the other 12 names are synonyms. Tilia

glabra Vent, is equated with T. venulosa Sarg. and T. julva Raf. Tilia

neglecta is retained as a species that extends southward to North Caro-

lina and northern Mississippi, with the synonym T. americana Marsh.,

not L.

Probably the most useful and reliable modern taxonomic treatment

of Tilia in textbook form is that of Alfred Rehder (1863-1949) in his

Manual of Cultivated Trees and Shrubs, of which the first edition

appeared in 1927, and a revised, enlarged edition was published in

1940. A workable key and short descriptions are provided for 20

species, with brief reference to two more species, 14 varieties, and

half a dozen European hybrids. Of the American species, T. caroliniana

and T. mexicana are omitted, probably because they were not recog-

nized as being in cultivation. Tilia floridana Small is included after

T. americana as a "closely related species." This binomial is wrongly

ascribed to (V. Engler) Small. The name T. floridana was published

by Small in 1903, but in 1909 V. Engler treated it as var. /? of T. caro-

liniana Mill. Much useful information about species of Tilia is included

in this manual, such as common name, geographical distribution or

origin, references to illustrations, the year when the species was intro-

duced into cultivation, zones of hardiness, and important synonymy.
The species are arranged in a sequence beginning with those of Europe,

followed by American and eastern Asiatic species. Those with flowers
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lacking staminodia are placed first. The genus is not subdivided into

subgenera or sections.

A treatment of Tilia in eastern United States, described as "wholly

tentative" in Gray's Manual of Botany (Fernald, 1950: 999), includes

four species, of which only T. amcricana and T. hcterophylla are valid.

Tilia floridana is synonymous with T. caroliniana, which occurs only

along the southern edge of the geographical area covered by the

manual, and T. neglecta, as there described, seems to be a mixture, or,

as Fernald says, "an inconstant and rather nondescript series, perhaps

better treated as variations of no. 1 [T. amcricana]." Viktor Engler is

again erroneously cited as parenthetical author of T. floridana. The

account by H. A. Gleason in the New Britton & Brown (1952) is quite

practical, with the exception that T. monticola should be merged with

T. hcterophylla.

The most recent synopsis of the United States species of Tilia is that

appearing in Check List of Native and Naturalized Trees of the United

States by E. L. Little (1953). Four species of Tilia are recognized,

T. americana, T. caroliniana, T. floridana, and T. heterophylla.

Common names, geographical ranges, bibliographical references, and

synonymy are given. The author says "Much detailed field and ex-

perimental study of the genus Tilia, particularly of progeny tests, is

needed. ... In this tentative compilation four species are accepted

and no varieties are distinguished. The remaining names are grouped

in synonymy, though writh some uncertainty. Perhaps a few more

species may merit recognition, though most trees and specimens prob-

ably can be placed satisfactorily in one of these four species until a

detailed study of the genus is made."

We can summarize the nomenclatural history of the living American

species by noting that a total of 144 names have been applied to the

four species of linden recognized in this monograph. These include

70 binomials, 61 trinomials, and 13 quadrinomials. These names and

combinations have been made by 38 botanists, but almost half of them

have been made by four authors, as follows: 22 by V. Engler, 21 by

Sargent, 20 by Bush, and 16 by Ashe.

The present status of the taxonomy of the existing North American

species indicates that in the United States there are three, T. amcri-

cana, T. caroliniana, and T. heterophylla. In Canada there may be

two, T. amcricana and T. heterophylla, and in Mexico there is one

more, T. mexicana.
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Map 2. Range of American species: (1) area occupied by Tilia americana L.,

T. heterophylla Vent., and T. caroliniana Mill.; (2) range of T. mexicana
Schlecht.
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American Fossil Lindens

When dealing with taxonomy and phytogeography of angiosperms

we must first of all consider that the study of living genera is so

profoundly linked to the fossil representatives that the two fields of

research cannot any longer be kept distinct. Instead of writing of

fossil and living species it appears more nearly correct to refer to

ancient and modern Tiliaccae.

Sometimes the paleobotanist is thought to be working under a dis-

advantage when he has only leaves or leaf impressions for study,

without additional material of reproductive parts of the plant. It is

clear, however, that the neobotanical student of certain groups, e.g. the

genus Tilia, may be somewhat similarly restricted. In this genus, leaves

are on the trees during most months of the year, while flowers are

available for scarcely more than a month. Herbarium specimens show

about equal proportions of collections with reproductive structures

and those consisting entirely of leaves and twigs. Study of living trees

in the field will not alter these conditions. It would appear that in

this respect the neotaxonomist studying contemporary floras often has

only a slight advantage over his paleobotanical colleagues. When
studying ligneous plants, both groups of botanists are dependent to a

large extent upon vegetative structures to provide key characters for

taxonomic discrimination.

OCCURRENCE AND DISTRIBUTION

Ancient fossil linden stock may have originated at high latitudes in

the far north, but whether in North America or in Asia it is impossible

to say with certainty. All known Tertiary American lindens are from

the western part of the continent. The oldest are of Paleocene age, of

which three are known, from Alaska, Colorado, and Montana respec-

tively. There are seven Eocene species from Alaska to Colorado and

California, and one from southeastern Texas.

There has been some question as to the actual occurrence of Tilia in

the Oligocene epoch. LaMotte (1935: 43) says: "There is no known
occurrence of Tilia in the North American Oligocene if the Bridge

Creek deposits are regarded as lower Miocene." At the time of his

report, however, the Florissant beds of Colorado were considered to be

Miocene. Subsequent studies by MacGinitie (1953: 4) have assigned

the Florissant beds to an Oligocene age, thus providing a record of one

species of Tilia in the Oligocene. Miocene records in North America

are few, but there are described species from Canada in British Colum-

bia and from the United States in Idaho, Oregon, Washington, Nevada,
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and California. Miocene beds are more frequent in Europe, where

more than a dozen different species have been described. "The known

Pliocene lindens, owing to the rarity of plant beds of this age in

North America, are confined to Eurasia, although the genus was un-

doubtedly present in North America during the Pliocene, since it is

found in the deposits of the immediately preceding and succeeding

times" (Berry, 1923: 237).

Lindens are found as fossils in the Pleistocene of both Europe and

North America, although the records are not numerous. There is one

each from Ontario and New Jersey.

FOSSIL RECORD
The fossil record of Tilia in North America is not extensive, con-

sisting of approximately 20 species (Knowlton, 1917; LaMotte, 1944),

ranging from early Tertiary through the Pleistocene. Most species are

based on leaf impressions, and a few on the unique bracts of inflores-

cence characteristic of the genus. Three species have been based on

pollen. Because of erroneous identification, a few of the earlier records

have been transferred recently to other generar

The earliest North American record has been named Tilia cretacea

Hollick (1930: 106) from the Upper Cretaceous of the Yukon River

region in Alaska, but LaMotte (1935) considers it to be a Viburnum

(Caprifoliaceae). This leaves Tilia speciosissima Knowlton (1918: 336)

from the Paleocene in western Colorado as the earliest seemingly valid

record of the genus Tilia in North America. This species, and a second,

Tilia weedii Knowlton (1902: 706) from Fort Union deposits of

Eocene age on Porcupine Butte near Melville, Montana, are known
only from the holotypes. Tilia jacksoniana Berry (1924: 180) has

been described from Eocene deposits in Brazos County, Texas. These

species have been compared with the living Tilia americana L. of

eastern temperate North America, but examination of published photo-

graphs of the type material indicates that they show a greater resem-

blance to certain lindens of eastern Asia which have the leaf blades

more nearly symmetrical at the base.

In 1936 Hollick recorded Tilia alaskana Heer, Tilia grewioides

Hollick, Tilia malmgreni Heer, and Tilia notabilis Hollick from south-

eastern Alaska, attributing them to the Tertiary.

Another American collection of fossil leaves that resembles Asiatic

rather than living American species is Tilia populifolia Lesq., first

recorded from Florissant, Colorado, first considered Miocene in age,

but recently referred to Oligocene. It was found later in the Fort Union
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and California. Miocene beds are more frequent in Europe, where

more than a dozen different species have been described. "The known

Pliocene lindens, owing to the rarity of plant beds of this age in

North America, are confined to Eurasia, although the genus was un-

doubtedly present in North America during the Pliocene, since it is

found in the deposits of the immediately preceding and succeeding

times" (Berry, 1923: 237).

Lindens are found as fossils in the Pleistocene of both Europe and

North America, although the records are not numerous. There is one

each from Ontario and New Jersey.

FOSSIL RECORD
The fossil record of Tilia in North America is not extensive, con-

sisting of approximately 20 species (Knowlton, 1917; LaMotte, 1944),

ranging from early Tertiary through the Pleistocene. Most species are

based on leaf impressions, and a few on the unique bracts of inflores-

cence characteristic of the genus. Three species have been based on

pollen. Because of erroneous identification, a few of the earlier records

have been transferred recently to other generaT

The earliest North American record has been named Tilia cretacea

Hollick (1930: 106) from the Upper Cretaceous of the Yukon River

region in Alaska, but LaMotte (1935) considers it to be a Viburnum

(Caprifoliaceae). This leaves Tilia speciosissima Knowlton (1918: 336)

from the Paleocene in western Colorado as the earliest seemingly valid

record of the genus Tilia in North America. This species, and a second,

Tilia weedii Knowlton (1902: 706) from Fort Union deposits of

Eocene age on Porcupine Butte near Melville, Montana, are known
only from the holotypes. Tilia jacksoniana Berry (1924: 180) has

been described from Eocene deposits in Brazos County, Texas. These

species have been compared with the living Tilia americana L. of

eastern temperate North America, but examination of published photo-

graphs of the type material indicates that they show a greater resem-

blance to certain lindens of eastern Asia which have the leaf blades

more nearly symmetrical at the base.

In 1936 Hollick recorded Tilia alaskana Heer, Tilia greivioides

Hollick, Tilia malmgreni Heer, and Tilia notabilis Hollick from south-

eastern Alaska, attributing them to the Tertiary.

Another American collection of fossil leaves that resembles Asiatic

rather than living American species is Tilia populifolia Lesq., first

recorded from Florissant, Colorado, first considered Miocene in age,

but recently referred to Oligocene. It was found later in the Fort Union
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deposits of Eocene age in Yellowstone National Park. It represents

a large-leaved species with the base of the blade almost symmetrical,

like that of Tibia mandshurica Rupr. & Maxim, of Korea, Manchuria,

and northern China. Since its publication by Lesquereaux in 1883.

Tilia populifolia has been variously interpreted as Alnus, Populus, and

Betula, and in 1953, MacGinitie recognized one of its elements as be-

longing to Moms symmetrica Cockerell, pointing to resemblance with

the Texas mulberry, Moms microphylla. It happens occasionally in

dealing with the living flora that specimens of Moms and even

Broussonetia are found in herbaria misidentified as species of Tilia.

Another Miocene species, Tilia aspera (Newberry) LaMotte, includes

Tilia pedunculata Chaney from Miocene deposits in north central Ore-

gon and northwestern Nevada, and Tilia hesperia Berry from the

Latah formation of northeastern Washington. The Miocene species,

Tilia oregona LaMotte (1935: 47), based on leaves, fruits, and flowers,

from Bridge Creek, Oregon, is regarded by its author as most closely

related to Tilia japonica (Miq.) Simonk. of Japan, and other related

species in the temperate forests of Japan, Korea, southern Manchuria,

and the northern Chinese provinces.

Three species, Tilia crassipites, Tilia tetrajoraminites, and Tilia ves-

cipites, based on pollen of Eocene age from Garfield County, Colorado,

were described by Wodehouse in 1933.

As summarized by LaMotte (1935), the Pliocene history of Tilia in

North America is negative and the Quaternary meager. Tilia americana

L. is reported from interglacial Pleistocene deposits of the Don Valley

near Toronto, Canada (Penhallow, 1899), and Tilia dubia (Newberry)

Beny from similar deposits in New Jersey "undoubtedly represents a

still existing species, either Tilia americana L. or Tilia heterophylla

Vent." (Berry, 1907: 80). On the basis of Newberry's published

figure, it seems impossible to tell to which species this may belong, or

even whether it is really a member of the genus Tilia.

ORIGIN AND EVOLUTION

The origin, migrations, and evolution of the species of the genus Tilia

are little known or at best only partly understood. The living species in

North America are restricted to the eastern half of the United States

and southernmost Canada. In Mexico, one species ranges westward to

Long. 108° W., and southward below the Tropic of Cancer almost to the

isthmus of Tehuantepec near Lat. 17° N., which is apparently as near

the equator as the genus is represented on any part of the earth at the

present time.
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In times past, however, the pattern of distribution of species of

linden was quite different. All fossils of Tertiary age have been found

in western North America, where no living species of Tilia occurs. It

is possible that during the Cretaceous there may have been a north-

ward migration of floras from the Caribbean region through Mexico

into the mountainous parts of western United States (Mason, 1942:

2871. This migration contributed little to the floras of eastern North

America because of the existence of a great inland Cretaceous sea,

dividing the continent into two parts (Pirsson & Schuchert, Textb. II:

557, ])1. 42, 1924). It is thought, however, that much of the present

flora of southeastern United States may be a direct result of such a

migration. It is probable that the coniferous forests of eastern United

States which now extend southward in the mountains were also derived

from this source, and that certain elements in the present-day flora

may have migrated eastward by way of the Ozark Plateau.

During the late Eocene and later, the temperature began to drop,

the climate became cooler and drier, and elements of floras migrated

southward again. The Pacific Coast coniferous forests, dominated in

part by redwoods, came from the north. Whether they originated on

the North American continent or in Asia is not certain, but they shifted

southward behind retreating angiosperms, making the last major con-

tribution to the present American temperate flora (Chaney, 1936: 55).

What may be the oldest American living species of linden, T. mexi-

cana, is part of the ancient Caribbean flora. If it ever migrated north-

ward beyond the present boundary of Mexico, it has left no known
trace. The most closely related species, T. caroliniana, migrated north-

ward to southern United States and, probably as the result of genetic

diversity of the species and its response to climatic and topographic

changes, it underwent in its migrations specific differentiation from

T. mexicana, to which it is closely related phylogenetically and mor-

phologically. A third species, T. heterophylla, has diverged even more

from the parental stock and is now essentially an Alleghenian tree

occupying a geographical range intermediate between but not entirely

exclusive of T. caroliniana to the south and T. americana to the north.

The latter is the common widespread northern species, here regarded as

probably the youngest, which occupies the areas most recently avail-

able since the recession of the Pleistocene ice sheets. This proposed

phylogenetical sequence of species (see Diagram 1, p. 36) appears to

be supported by available morphological evidence.

The following general theory underlies these suggestions as to the

probable phylogenetic relations of the four North American species of

Tilia. First, there was a migration of Tilia with other angiospermous
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t. americana

T. heterophylla

T. caroliniana

xicana

?
Diagram 1. Probable inter-rclation^hips of American species of Tilia.
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enera from Asia to western North America during the Cretaceous. As

ar as the lindens are concerned, this theory receives some support from

he fact that two well-defined species of Tilia, T. aspera and T. oregona

LaMotte, 1935) in the Miocene of western America, resemble two

xisting Asian species, T. mandshurica and T. miqueliana more closely

han they resemble any living American species. The forests that in-

luded Tilia and other angiospermous genera disappeared from western

sorth America during the Pliocene.

Second, with floristic migrations from Asia, there were also migra-

ions of Caribbean floras into what is now southeastern United States,

rith the establishment toward the close of the Pleistocene of approxi-

mately the present geographical distribution of species of Tilia and

ome other genera of deciduous trees. Particularly in the Old World,

he pattern of distribution of lindens has many features in common
rith the areas of some other genera of woody dicotyledons, such as

k.cer, Fraxinus, Carpinus, Corylus, and Fagus.

Following is a systematic and bibliographical list of American fossil

indens.

ANNOTATED list of species

Tilia alaskana Heer, 1869: 36, pi. x; Hollick, 1936: 144. Type lo-

ality: Port Graham, Kenai, Alaska. It was based on two fragmentary

eaf specimens but has never been recognized elsewhere. LaMotte sug-

;ests that T. alaskana and T. cretacea Hollick may be the same or

•losely similar species, and that it seems likely that T. cretacea be-

ongs to the genus Viburnum. Eocene.

Tilia americana L., 1753: 514; Penhallow, 1899: 528. Don Valley

lear Toronto, Ontario, Canada. Pleistocene.

Tilia antiqua Newberry, 1868: 52. North Dakota, Montana, Wyo-
ning. This is Viburnum antiquum (Newb.) Hollick ex Newberry in

J.S. Geol. Surv. Monogr. 35: 128, pi. 33, 1898. "[Ward] showed con-

lusively that leaves described by Newberry as Tilia antiqua . . . were

n fact those of Viburnum" (LaMotte, 1935: 41).

Tilia aspera (Newb.) LaMotte, 1935: 45, pis. 1, 2. Oregon, Washing-

on, Nevada, California. The figures in plates 1 and 2 compare very

avorably with herbarium specimens of T. mandshurica Rupr. &
Maxim, of northeastern Asia. Type locality: Bridge Creek, Oregon.

Miocene. Syn.: Platanus aspera Newberry, pro parte; Tilia peduncu-

ata Chaney; Tilia hesperia Berry; Vitis chaneyi MacGinitic.

Tilia crassipites Wodehouse, 1933: 515, f. 48. Green River forma-

;ion, Parachute Creek, Garfield Co., Colorado. Eocene. Based on

fossil pollen.
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Tilia cretacea Hollick, 1930: 106, pi. 82. This is a species of

Viburnum; vide LaMotte, 1935: 41.

Tilia dubia (Newb.) Berry, 1907: 81. Tiliaephyllum dubium New-
berry, 1896: 109, pi. 15. Type locality: Fish House, New
Jersey. Pleistocene.

Tilia grewioides Hollick, 1936: 144, pi. 81. Type locality: Admiralty

Island, southeastern Alaska. Eocene. According to its author, this

species appears to approach most closely T. distans Nathorst from the

Tertiary of Japan.

Tilia inaequalis MacGinitie, 1937: 146, pis. 8, 13. Type locality:

Trinity Co., California.

Tilia (?) incerta Hollick, 1927: 414, pi. 43. Type locality: Saint

Eugene silts, Kootenay Valley, British Columbia. Pleistocene (?).

Tilia jacksoniana Berry, 1924: 180, pis. 63, 64. Type locality:

Fayette sandstone, Mossy Creek, 3 miles S.W. of Wellborn, Brazos

Co., Texas. Eocene. This is the first fossil Tilia to be discovered in the

Coastal Plain Tertiary. Berry compares it with T. americana, but

photographic reproductions of the type material show closer resem-

blance to certain species of eastern Asia; which of the living species

it most closely resembles is very difficult to say. In its parallel terti-

ary venation, the finely toothed margin, and the general configuration

of the blade, it perhaps approaches T. oliveri Szysz. of central China.

Tilia malmgreni Heer, 1866; Hollick, 1936: 144, pi. 103. Admiralty

Island, southeastern Alaska. Type locality: Spitsbergen. Paleocene.

First recorded from Spitzbergen, then Grinnell Land, and later from

the Mackenzie region of northern Canada. The closely allied fossil

species, T. sachalinensis Heer, has been found on the island of Sakhalin

in eastern Asia (Hollick, loc. cit.) . The holotype from Spitzbergen ap-

pears to be a true linden. According to Berry (1923: 236) the Grinnell

Land specimens may belong to a species of Corylus.

Tilia notabilis Hollick, 1936: 145, pi. 82. Type locality: Admiralty

Island, southeastern Alaska. Eocene. The fossil species that appears

to approach T. notabilis most closely is T. speciosissima Knowlt.

(Hollick, loc. cit.).

Tilia oregona LaMotte, 1935: 47, pi. 3. Type locality: Bridge

Creek, Grant Co., Oregon. Miocene. This species is founded on leaves,

fruits, and flowers, but floral bracts are not known. The fossils are

said to be comparable to T. japonica (Miq.) Simonk. It is my opinion,

however, that the figures in plate 3 show closer resemblance to leaves

of herbarium specimens of T. miqueliana Maxim, of eastern China than

to the Japanese T. japonica (Miq.) Simonk.
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Tilia parvidifolia H.V.Smith, 1941: 519, pi. 13, f. 8. Type locality:

Thorn Creek, 10 miles S. of Idaho City, Boise Co., Idaho. Miocene.

Tilia populifolia Lesq., 1883: 179, pi. 34, fig. 8. Yellowstone Na-

tional Park. Eocene. Florissant, Colorado. Oligocene. MacGinitie

(1953: 151, pi. 58, fig. 1) notes that known remains of T. populifolia

are extremely rare, being represented by three incomplete leaves and

a fruiting bract, and that the leaves resemble certain living Asiatic

species such as T. paucicostata and T. japonica rather than those in

America. Comparison with herbarium specimens shows little or no

resemblance to T. japonica (Miq.) Simonk., but there may be some

similarity with the Chinese T. paucicostata Maxim.

Tilia scudderi (Cockerell) R.W.Brown, 1934: 63. Syn.: Populus

balsamoides latifolia Lesq., 1883: 158, pi. 31; P. scudderi Cockerell,

1906: 307. Green River flora, locality not given, but Colorado. Eocene.

Tilia speciosissima Knowlt., 1918: 336, pi. lxvii. Type locality:

Cucharas Canyon, Walsenburg, Colorado. Paleocene. "The earliest

seemingly valid Tilia from North America" (LaMotte, 1935: 41).

Tilia tetraforaminites Wodehouse, 1933: 516, f. 50. Type locality:

Parachute Creek, Garfield Co., Colorado. Eocene. Based on fossil

pollen.

Tilia vescipites Wodehouse, 1933: 516, f. 49. Type locality: Para-

chute Creek, Garfield Co., Colorado. Eocene. Based on fossil pollen.

Tilia weedii Knowlt., 1902: 706, f. 1. Type locality: Porcupine

Butte, near Melville, Montana. Paleocene. It has been found only

once and is represented by a single specimen. According to LaMotte

(1935: 41), it resembles Asian rather than American species.
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III. ANALYTICAL KEYS TO AMERICAN SPECIES
OF TILIA

The most useful character for identification of specimens of Tilia

is to be found in the kind and distribution of pubescence on the lower

surface of the leaf blades. As there is a tendency for this pubescence

to diminish or disappear later in the season, flower and fruit characters

must be taken into consideration. Specimens consisting solely of sprout

leaves are frequently too variable to be "keyed out."

A. Key to Flowering Specimens

1. Leaves of flowering branches glabrous or essentially so on both

surfaces at flowering time except for tufts of trichomes in the axils

of the veins on the lower surface; pericarp of mature fruit

0.5-0.6 mm. thick.

2. Leaves green on both sides, chiefly obliquely cordate at base,

sharply serrate with incurved teeth; young expanding leaves

glabrous or nearly so from the beginning; pedicels usually gla-

brous or nearly so; petals 7-9 mm. long; staminodia 5-7 mm.
long; style stout, hispidulous at the somewhat thickened base;

fully developed cymes usually exceeding the bracts; northern

species 1. T. aniericana

2. Leaves chiefly obliquely truncate or sometimes broadly cuneate
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at base, the lower surface often pale or glaucous, or commonly

olive green; margins with ovate teeth; young expanding leaves

densely whitish tomentose, this indument soon disappearing;

pedicels stellate-tomentulose
;
petals 5-6 mm. long; staminodia

4-5 mm. long; style slender, glabrous throughout or tomentose

at base; cymes equaling or scarcely longer than the bracts;

southern species 3. T. caroliniana

1. Leaves beneath more or less pubescent with stellate trichomes;

axillary tufts usually less conspicuous.

3. Pubescence of the lower surface of the leaves of the flowering

branches typically dense, appressed, firmly attached, whitish

stellate-tomentulose or pannose, the foliage therefore appearing

pale or whitish beneath, or on some specimens the trichomes are

sparser and looser, or less commonly the surface nearly glabrous

;

petals 8-9 mm. long; anthers 1 mm. long; style 6-7 mm. long,

hispidulous below the middle; pericarp on mature fruit 0.8-1

mm. thick 2. T. heterophylla

3. Pubescence of the lower surface of the leaves of the flowering

branches grayish or brownish, loose, frequently copious, easily

detached, usually deciduous, the stellate trichomes often scat-

tered, or some specimens with glabrescent leaves, the foliage ap-

pearing green beneath; style 5-6 mm. long; pericarp of the mature

fruit 0.5-0.6 mm. thick.

4. Sepals finely grayish stellate-pannose on the back; inflores-

cence relatively small with slender pedicels and peduncle;

trees of southeastern United States 3. T. caroliniana

4. Sepals copiously stellate-villosulous in the back; inflores-

cence becoming relatively large, coarse, the cymes usually ex-

ceeding the bracts; Mexico 4. T. mexicana

B. Key to Fruiting Specimens

1. Fruiting pedicels usually glabrous or nearly so 1. T. americana

1. Fruiting pedicels more or less pubescent.

2. Pedicels stellate-tomentulose; fruits closely tomentulose.

3. Pericarp of the mature fruit

0.8-1 mm. thick 2. T. heterophylla

3. Pericarp not more than 0.6 mm. thick 3. T. caroliniana

2. Pedicels and fruits densely villosulous, the pericarp not more than

0.6 mm. thick 4. T. mexicana



IV. DESCRIPTION AND DISCUSSION
OF AMERICAN SPECIES

Tilia americana L.: American Basswood
(Plates 1-4)

Tilia americana L. Sp. PL 514 (1753). Described as "americana 2. TILIA flo-

ribus neetario instructis. Kalm. Tilia foliis majoribus mucronatis. Gron.

virg. 58. Tilia, amplissimis glabris foliis, nostrati similis. Pluk. mant. 181.

Habitat in Virginia, Canada." Although said by Sargent (1918: 424) to be

impossible of identification, this binomial appears to be clearly applicable to

the species under consideration (see Croizat, 1937).

Miller (1768) No. 8; Marshall (1785) 154; Wangenheim (1787) 55; Will-

denow (1799) 2: 1162; Persoon (1806) 2: 66; F. A. Michaux (1813) 3:

311; Watson (1825) 134; Torrey & Gray (1838) 239; Loudon (1838) 373;

Torrev (1843) 116; Wood (1845) 85, (1S47) 210; Emerson (1S46) 511;

Gray (1849) 92; Chapman (1860) 59; Koch (1869) 4S0; Wood (1870) 64;

Gray (1887) 305; Simonkai (1888) 321; Sargent (1891) 1: 52, pis. 24, 25;

Gray (1897) 343; Britton (1901) 617; Dame & Brooks (1901) 153; Small

(1903) 761; Hough (1907) 350; Britton (1908) 684; Robinson & Fernald

(1908) 565; Schneider (1909) 381; V. Engler (1909) 136; Britton & Brown
(1913) 512; House (1924) 487; Wiegand & Eames (1926) 297; Rosendahl

& Butters (192S) 283; Illick (1928) 208; Rydberg (1932) 537; Deam
(1940) 665; Braun (1943) 91; Hyland & Steinmetz (1944) 43; Jones (1945)

181, (1950) 193; Fernald (1950) 999; Stevens (1950) 204; Gleason (1952)

2: 523; Little (1953) 418; Jones & Fuller (1955) 31S; Rosendahl (1955)

309; Strausbaugh & Core (1959) 624; Jones (1963) 79; Steyermark

(1963) 1042; Gleason & Cronquist (1963) 461.

43
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Tilia latifolia Salisbury, Prodr. Stirp. Chapel Allerton 367 (1796). A renaming

of T. americana L.

Tilia glabra Ventenat in Anal. Hist. Nat. [Madrid] 2: 62 (1800), Mem. Inst.

Nat. Sci. France 4: 9, t. 2 (Monogr. Tilleul) (1803). Duhamel (1801) 1:

228; Poiret (1806) 681; Pursh (1814) 362; Nuttall (1818) 2: 3; Elliott

(1824) 2:2; DeCandolle (1824) 513; Hooker (1831) 108; Sargent (1918)

424, (1922) 733, fig. 659; Bush (1927) 235; Deam (1932) 271; Bush (1933)

845; Marie-Victorin (1935) 382; Palmer & Steyermark (1935) 597; Munns
(1938) map 156; Steyermark (1940) 353.

Tilia canadensis Michaux, Fl. Bor. Am. 1: 306 (1803). "T. foliis suborbiculato

cordatis, abrupte acuminatis, crassiusculis : paniculis confertiusculiflorus

:

stylo petalis subaequali. Hab. in Canada et in excelsis montibus Carolinae."

Persoon (1806) 2: 66; Poiret (1806) 683; Bayer (1862) 54.

Tilia nigra Borkhausen, Theor.-Prakt. Handb. Forstbot. 2: 1219 (1803);

Watson (1825) pi. 45; Spach (1834) 340; Walpers (1842) 358; Bayer

(1862) 52.

Tilia pubescens sensu Hooker (1831) 108; Watson & Coulter in A. Gray, Man.
Bot. ed. 6, 101 (1890) ; Sargent (1891) 55, p.p. Non Aiton (1789).

Tilia neglecta Spach in Ann. Sci. Nat. II. 2: 341, t. 15 (1834). "Habitat

verosimiliter in America septentrionali. Hospitatur in ambulacris Horti

Parisiensis, ubi eodem tempore ac Tilia nigra floret (V. v. c.)." Walpers

(1842) 359; Simonkai (1888) 322; House (1924) 488; Ashe (1926) 32;

Bush (1933) 843; Braun (1943) 91; Coker & Totten (1945) 314; Dimitri

& Alberti (1948) 30, f. 10; Fernald (1950) 999, pro parte.

Tilia nigra var. a densiflora Spach in loc. cit.; Walpers (1842) 359. A variety

with more compact cymes and umbonate fruits.

Tilia nigra var. /? laxiflora Spach in loc. cit.; Walpers (1842) 359. A variety

with fewer-flowered cymes and more pointed fruits.

Tilia nigra var. vestita A.Braun in Doell, Rhein. Fl. 674 (1843).

Tilia glauca Schweinitz ex Bayer in Verh. Zool. Bot. Ges. Wien 12: 53 (1862),

pro syn.

Tilia nigra var. glauca (Schweinitz) A.Braun ex Bayer in loc. cit. "Bracteae

multae subsessiles; folia subtus glauca (ut T. parvifoliae)
,
pilis stellatis in-

spersa,— Kentucky (Hooker). Orig. in herb. Berolin."

Tilia nigra var. mucrophylla Fischer ex Bayer in loc. cit. "Folia maxima, ultra

6 pollices lata et longa; cyma laxiflora, folium aequans; bracteae longe-

petiolatae, cyma breviores.— Simillima T. americana L. in A. Michx. hist.

des arb. III. p. 311. t. 1. — In herb. Petropol.!"

Tilia americana /3 pulvinata Tausch ex Bayer in loc. cit. "Folia basi oblique-

cordata, plura oblique-truncata, cyma multiflora — In America septentrion."

Tilia americana 3. laxiflora Kirchner in Petzold it Kirchner, Arb. Muscov.

195 (1864).

Tilia longifolia dentata Hort. ex Kirchner in op. cit. 160.

Tilia americana var. pubescens sensu Macoun (1883) 88. Non (Ait.) Loud.

Tilia americana b. pubescens Dippel, Handb. Laubh. 3: 65 (1893). Non T.

americana var. pubescens (Aiton) Loudon (1838).

Tilia americana d. rosenthalii hort. ex Dippel, Handb. Laubh. 3: 66 (1893).
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Tilia nigra B barbata Kuntze, Fl. Leipz. ex Kuntze, Rev. Gen. PI. 1: 85

(1891). Garrison, New York, Otto Kuntze 7441 (CM). This is typical

T. americana.

Tilia michauxii sensu Sargent, Man. Trees X. Am. 673, fig. 549 (1905) ; Robin-

son & Fernald (1908) 565. Xon Xuttall (1842).

Tilia americana var. densiflora (Spach) V.Englcr, Monogr. Gatt. Tilia 137

(1909).

Tilia americana var. densiflora f. cyclophylla V.Engler, op. cit. 138. "Folia

qnam in typo latiora, subsymmetra." The first specimen cited is from

"Comtney" (Courtney, Jackson Co.), Missouri, B. F. Bush 1147.

Tilia americana var. densiflora f. macrophylla (Fischer) V.Engler, op. cit. 139.

Tilia americana var. densiflora f. megalodonta V.Engler, loc. cit. "Folia majora,

irregulariter et grosse dentata, non lobata," Based on specimens with large,

coarsely toothed leaves. Middletown, Connecticut, S. B. Buckley; American

Bottom near St. Louis, Missouri, G. Engelmann; Cleveland, Ohio, Krebs 319.

Tilia americana var. densiflora f. rosenthalii (Dippel) V.Engler, loc. cit. A
cultivar with variegated leaves.

Tilia americana f. macrophylla (Fischer) V.Engler, loc. cit.

Tilia macrophylla hort. ex V.Engler, loc. cit., pro syn. XTon Merat (1821), nee

Kirchner (1864).

Tilia americana var. densiflora f. laxiflora (Spach) V.Engler, op. cit. 140. This

is T. americana, except for the Polk Co., North Carolina, collection, which

is a glabrate form of T. heterophylla.

Tilia americana var. B vestita (A.Braun) V.Engler, op. cit. 141. "Folia subtus

pilis stellatis pubescentia, interdum suborbiculata. Kentucky (Dr. SHORT!

)

— Pennsylvania (GRAY!) Virginia: Blue Ridge, Luray (STEELE, PI.

Stonv Man Mountain and Vicin. no. 78! ) — Missouri: Blue River bei Mar-
tin City. Jackson Co. (MACKENZIE no. 31!)— Jowa: Ames (ROLFS
and PAMMEL!)— Stenv [Stonev] City (PAMMEL! ) — Fl. exs. austro-

hung. no. 2487! —Herb. EXGELM. no. 10752/3 !
— Herb. KOEHXE no.

2663! — E. KOEHXE, Herb, dendrol. no. 417!"

Tilia velutina Mackenzie ex V.Engler, loc. cit., pro syn. T. americana var.

vestita.

Tilia americana var. densiflora f. pedunculata V.Engler, loc. cit. "Cymae
saepissime divaricatae bracteam non abbreviatam longe superantes." A culti-

var, occasionally spontaneous, as, for example, Broad River, North Carolina,

Rugel.

Tilia americana var. vestita f. divaricata V.Engler, loc. cit. "Cymae divari-

catae." Spontaneous and cultivated. Easton, Pennsylvania, Tyler 82; Buck-

hannon, West Virginia, Pollock.

Tilia americana var. mississippiensis hort. ex Rehder in Bailey, Stand. Cycl.

Hort. 3: 3347 (1917), pro syn.

Tilia americana var. scabra Farwell in Rep. Mich. Acad. Sci. 21: 367 (1920).

Based on specimens with "a fine pubescence on the lower surface of the

leaves." Junior, Michigan, Farwell 5061.

Tilia americana var. scabra f. microphylla Farwell in op. cit. 368. "Frequent

at Rochester [Michigan] and vicinity, July 13, 1918, Farwell 5062; October
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28, 1917, Farwell 4803." Isotype (MICH) identical in every respect with
T. americana L.

Tilia glabra var. macrophylla Schneider in Silva Tarouca & Schneider, Uns.
Freil. Laubgeh. ed. 2, 409 (1922); Rehder in Journ. Arnold Arb. 7: 32

(1926).

Tilia americana var. heterophylla sensu Wiegand & Eames (1926) 298.

Tilia glabra var. neglecta (Spach) Bush in Bull. Torr. Club 54: 238 (1927).

Tilia glabra f. dentata Rehder in loc. cit. Based on European specimens of

T. americana with "rather larger deeply and incisely often nearly doubly

serrate leaves."

Tilia laxiflora hort. ex Rehder, Man. Cult. Trees Shrubs 616 (1927), pro parte;

pro syn.

Tilia glabra f. fastigiata Slavin in Am. Midi. Nat. 12: 224 (1931). This is a

fastigiate form of T. americana. "Rochester, New York, Genessee Valley

Park. Type, Bernard H. Slavin, no. 1, June 17, Herbarium, Rochester

Bureau of Parks, no. 44541, June 30, 1927."

Tilia americana f. fastigiata (Slavin) Rehder in Journ. Arnold Arb. 20: 421

(1939).

Tilia americana f. dentata (Kirchn.) Rehder in loc. cit.

Tilia palmeri Bush ex F. C. Gates in Trans. Kans. Acad. Sci. 41 : 100 (1938),

nom. mid.; ibid. 42: 135 (1939) [1940]. Type: B. F. Bush 12656, from

Clay Co., Missouri, without definite locality, June 15, 1933 (MBG). Iso-

types, AA, KSC, UMO. Clearly T. americana, although three sheets (not

paratypes) from Geary Co., Kansas, Gates 21086, 21087 (KSC), and one

from Mound City, Linn Co., Kansas, collector unknown, June 17, 1887

(paratype of T. palmeri) consist of very vigorous sprout leaves more pubes-

cent beneath than usual in T. americana, resembling in this respect T.

caroliniayxa, or what has often been labeled T. neglecta.

Tilia floridana sensu E. L. Braun (1943) 91. Non Small (1903).

Tilia americana var. neglecta (Spach) Fosberg in Castanea 20: 58 (1955);

Steyermark (1963) 1042.

A large tree attaining a maximum height of 40 mi., with a diameter

of 1-1.5 m., frequently growing in clusters of two or more trunks, and

with several or many basal sprouts; bark on old trunks firm, dark

gray, with deep longitudinal furrows; branches and young trunks re-

maining for a short time smooth and gray; twigs slender, reddish or

green, glabrous and glossy, usually somewhat zigzag; winter buds

ovoid or ellipsoid, 2-ranked, the 2-3 visible scales glabrous except the

ciliolate margins; terminal bud absent; leaf scars alternate, conspicu-

ous, raised, containing few to many bundle scars arranged in a ring or

a single curved line, or scattered; stipule scars distinct, one narrow,

the other broad; leaves of the flowering branches broadly ovate to

orbicular, unequally obliquely cordate or truncate at the base, abruptly

acuminate at apex, 6-16 cm. long, 5-13 cm. wide, palmately veined, the
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primary veins somewhat prominent on the lower surface of the blade,

the median vein continuing from the petiole stronger than the laterals,

the secondary veins about 7-8 pairs, tertiary cross-veins about 15-18

between each pair of secondaries; upper surface dark green, glabrous

and glossy; lower surface somewhat paler and glabrous except for

small tufts of hairs in the axils of the main veins (these tufts some-

times small or absent), rarely with a few scattered simple trichomes

along the main veins; margins sharply serrate, the curved teeth usually

about 2 mm. long, gland-tipped; petiole one-third to one-half the

length of the blades, glabrous; stipules oblong, prominent on the young

growth but soon deciduous; flowers yellowish white, very fragrant, 12-

15 mm. in diameter, appearing in midsummer in pendulous cymose

clusters from the axils of the leaves, each cluster subtended by a mem-
branous bract to which the peduncle is fused for half its length ; bract

spatulate, 7-10 cm. long, veiny, the stalk very short; sepals lanceolate,

acuminate, 4-6 mm. long, 2-3 mm. wide, densely pubescent within and

slightly pubescent on the outside; petals about one-third longer than

the sepals, elliptical, obtuse, yellowish, 7-9 mm. long, 3 mm. wide at

middle, the claw about 1 mm. long; staminodia spatulate, 5-7 mm.
long, about two-thirds the length of the petals, and somewhat longer

than the approximately 60 stamens; style stout, exserted, hispidulous

at the somewhat thickened base, otherwise glabrous; fruit a subglobose

or ellipsoid woody, nut-like drupe 6-9 mm. in diameter, covered with

short, gray, stellate pubescence, occurring singly or in small clusters

of 5-7, often persisting on the tree into the winter; pedicels glabrous

or nearly so, 7-11 mm. long; seeds brown, smooth; cotyledons lobed to

the middle, the lobes subequal, glabrous above, sparsely pubescent to

glabrous beneath; hypocotyl glabrous or nearly so.

TYPE LOCALITY: Probably near Philadelphia, Pennsylvania,

Pehr Kalm.

RANGE: Growing chiefly in rich loamy soil from New Brunswick
and Maine to southern Quebec, Ontario, northern Michigan, southern

Manitoba, eastern North Dakota, eastern Nebraska, eastern Kansas,

Missouri, Kentucky, New York, and New Jersey. Flowering from
June 1 to July 20 (-August 15) ; fruits July-September.

SIGNIFICANT COLLECTIONS

Canada

MANITOBA. Cornwallis: Brandon, H. J. Scoggan 11451 (CAN).
Portage-la-Prairie: Portage-la-Prairie, H. J. Scoggan 10670 (CAN).



4S TAXONOMY OF AMERICAN SPECIES OF LINDEN (TILIA)

Map 3. Tilia americana L.

Stanley: Morden, J. Macoun in 1876 (CAN). Thompson: Miami,

H. J. Scoggan 10559 (CAN). Winnipeg: Winnipeg, J. Macoun
in 1896 (CAN).

NEW BRUNSWICK. Carleton: Woodstock, M. L. Fernald & B.

Long 14072 (PH). Queens: Grand Lake, E. C. Smith et al. 15872

(ACAD). York: Cherrybank, W. G. Dore & E. Gorham
45140 (ACAD, DAO).

ONTARIO. Brant: Brantford Twp., W. H. Minshall 3837 (DAO).
Bruce: Stokes Bay, Bruce Peninsula, P. V. Krotkov 9211 (NY, CU).
Carleton: Ottawa, H. M. Ami (CAN). Dundas: Toussaint Island,

W. G. Dore & J. M. Gillett 15400 (DAO). Elgin: St. Thomas, L. E.

James 2530 (DAO). Essex: Pelee Point, J. Macoun in 1901 (NY,

MBG, CAN). Frontenac: Kingston, F. W. Pennell 16378 (PH).

Greenville: Prescott, B. Billings in 1861 (CAN). Hastings: Marmora,
J. M. Gillett & J. A. Calder 6296 (DAO). Kent: Rondeau Provincial

Park, J. H. Soper & H. M. Dale 4042 (DAO). Lanark: Blakeney,

W. H. Minshall 3703 (DAO). Leeds: Delta, G. Lawson in 1862

(CAN). Lincoln: Niagara, J. Macoun in 1901 (NY, CAN). Mani-
toulin: Wekwemikong, C. O. Grassl 2181 (MICH). Middlesex: Pond
Mills, J. K. Shields 135 (CAN). Muskoka: Milford Bay, W. H.

Minshall 3130 (DAO). Nipissing: Mattawa, G. N. Jones 29982

(ILL). Norfolk: St. Williams, A. H. Richardson in 1919 (AA). North-
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umberland: Haldimand Twp., W. J. Cody et ol. 9496 (DAO). Ottawa:

Shirley Bay, J. M. Gillett & L. J. Van Rens 9563 (DAO). Prescott:

Hawkesbury, W. H. Minshall 1491 (DAO). Rainy River: Fort Fran-

cis, W. G. Dore 9177 (DAO). Renfrew: Petawawa Forest Exp. Sta-

tion, E. Blair 10-102 (DAO). Russell: Navan, H. A. Senn 1994 (NY,

CU, DAO). Wentworth: Lake Medad, J. H. Soper & R. P. Burcher

2002 (DAO). York: Elder Mills, W. J. Cody 279 (DAO).

QUEBEC. Argenteuil: Gushing, L. Jenkins 8201 (DAO). Gatineau:

Gracefield, L. Jenkins 8228 (DAO). Lebelle: Nominingue, E. Roy
1784 (CAN, CU, DAO). L 'Islet: St. Damasee, G. C. Cunningham
in 1958 (CAN). Nissisquoi: Philipsburg, C. H. Knowlton in 1923

(MBG). Montreal: Montreal, E. Roy 1966 (DAO). Papineau: Silver

Creek, H. A. Senn & M. N. Zinck 477 (DAO). Pontiac: Onslow Twp.,

H. A. Senn 1805 (DAO). Portneuf: St. Augustin, Fr. Marie-Victorin

28307 (PH). Shefford: Granby, F. Fabius in 1946 (CAN). Sher-

brooke: Birchton, J. A. Bailey 520 (CAN). Terrebonne: Lac Trem-
blant, J. R. Churchill in 1922 (MBG). Vaudreuil: Rigaud, E. Roy
3205 (CAN, DAO, ILL, KANU, KSC, WVA). Waterloo: Waterloo,

F. H. Montgomery 658 (DAO).

United States

CONNECTICUT. Fairfield: Branchville, Eleanor A. Friend (NY).

Hartford: Southington, C. H. Bissell 4401 (YU). Litchfield: Canaan,
H. B. Meredith (PH). Middlesex: Middletown, S. B. Buckley

(MBG). New Haven: Milford, E. H. Eames (US). Tolland: Tolland,

C. A. Weatherby 5074 (YU). Windham: Central Village, J. L.

Sheldon (WVA).

DELAWARE. New Castle: Mount Cuba, A. Commons in

1875 (PH).

DISTRICT OF COLUMBIA. Washington, R. P. Hayes 103 (OS).

ILLINOIS. Adams: Quincy, R. Brinker 1225 (LCU). Alexander:

Horseshoe Island, G. N. Jones 12061 (ILL, NY). Brown: Siloam

Springs, R. A. Evers 1380 (ILL). Calhoun: Kampsville, L. M.
Turner 241 (F). Champaign: Urbana, G. N. Jones 14929 (NY, ILL).

Cook: Chicago, H. C. Benke 4036 (F). Du Page: Naperville, L. M.
Umbach in 1898 (CM). Fayette: St. Elmo, Louise O'Dell 267 (ILL).

Fulton: Canton, J. Wolf (KSC, ILL) . Gallatin: Shawneetown, E. J.

Palmer 15250, 15251 (AA). Hancock: Warsaw, J. Davis 3847 (AA).

Jackson: Gorham, B. Bauer 2686 (F). Jo Daviess: Council Hill,

O. E. Lansing 4143 (CM). Johnson: Tunnel Hill, E. J. Palmer 15225

(AA, MBG). Kane: Elgin, E. E. Sherff 1941 (F, ILL, MBG). Kanka-
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kee: Rock Creek Canyon, G. D. Fuller 8975 (ILL). Kendall: Oswego,

C. & E. Erlanson 1569 (MICH). Knox: Williamsfield, V. H. Chase

1854 (ILL). Lake: Waukegan, F. C. Gates 3898 (F, ILL, MICH). La
Salle: Starved Rock State Park, F. Thone 221 (F, ILL, MBG).
Macon: Decatur, R, G. Mills 30 (ILL). Macoupin: Carlinville, W. E.

Andrews in 1890 (ILL). Madison: without locality, H. Eggert in

1877 (AA, MBG, NCU). Mason: Lake Matanzas, F. C. Gates in

1910 (ILL). McHenry: Algonquin, W. A. Nason (ILL). McLean:
Funks Forest, R. T. Calef 541, 569 (ILL). Menard: Athens, E. Hall

in 1864 (F). Ogle: White Pines Forest State Park, Alice Hills 3402

(ILL). Peoria: Peoria Heights, V. H. Chase 9017 (ILL, KANU).
Piatt: Monticello, G. N. Jones 24202 (ILL). Pike: East Hannibal, J.

Davis 2374 (MBG). Pope: Golconda, E. J. Palmer 17014 (MBG).
Pulaski: Mounds, E. J. Palmer 14877 (MBG). Richland: Calhoun

Prairie, R. Ridgway 544 (AA, F). Rock Island: Port Byron, E. T.

& S. A. Harper in 1896 (F, MICH). Saint Clair: Canteen Lake, H.

Eggert in 1877 (MBG). Stark: Wady Petra, V. H. Chase 661 (F, ILL,

IND, KANU, MBG, PH). Stephenson: Freeport, C. F. Johnson (AA,

NCU) . Tazewell: East Peoria, V. H. Chase 3134 (F, ILL, MBG, PH)

.

Union: Alto Pass, E. J. Palmer 15043 (AA, MBG) . Vermilion: along

middle fork of Vermilion River, G. N. Jones 13490 (ILL). Wabash:

Mount Carmel, J. Schneck in 1898 (ILL). White: Grayville, E. J.

Palmer 17085 (AA). Will: Joliet, H. C. Skeels 390 (F). Winnebago:

Fountaindale, M. S. Bebb in 1867 (F). Woodford: Spring Bay, V. H.

Chase 11390 (ILL, YU).

INDIANA. Allen: Fort Wayne, C. C. Deam 14491 (IND). Bar-

tholomew: Hartsville, Deam 36905 (IND). Benton: Chase, Deam
51911 (IND). Blackford: Montpelier, Deam 32062 (IND). Carroll:

Delphi, Dean 17762 (AA, IND). Cass: Logansport, Deam 17834 (AA,

IND, MBG). Clark: Forest Reserve, Deam 23753 (IND). Clinton:

Frankfort, Deam 17640 (AA, IND). Decatur: St. Paul, Deam 9213

(IND). De Kalb: Auburn, Deam 52279 (IND). Delaware: Eaton,

Deam 7803 (IND). Elkhart: Bristol, Deam 31360 (IND). Fay-

ette: Alpine, Deam 52477 (IND). Floyd: New Albany, Helen Woel-

fel in 1935 (MOAR). Fountain: Veedersburg, J. E. Potzger 11164

(IND). Fulton: Tioga, Deam 8880 (IND). Gibson: Patoka, Deam
16871 (AA, IND). Grant: Fairmount, Deam 32051 (IND). Hamilton:

Westfield, Deam 7779 (IND). Hancock: without locality, Deam 8876

(IND). Jasper: Remington, Winona Welch 333a (ILL). Jennings:

Vernon, Deam 11298 (IND). Johnson: Franklin, Deam 11868 (IND).

Knox: Little Cypress Swamp, Winona Welch 4884 (IND). Kos-

ciusko: Leesburg, Deam 34466 (IND). Lagrange: Howe, Deam
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14981 (IND, AA). Lake: Miller, A. J. Evans (Mil). La Porte:

Springville, Deam 31462 (IND). Lawrence: Bedford, E. J. Palmer

44555 (MBG). Madison: Anderson, Deam 7687 (IND). Marion:

Indianapolis, R. C. Friesner 7555 (OC, PENN, WVA). Marshall:

Culver, J. R. Churchill in 1926 (MBG). Martin: Shoals, Deam 11396

(IND). Miami: Peru, Deam 17899 (AA). Monroe: Griffy Creek,

Winona Welch & Gladys Price 3948 (IND). Montgomery: Craw-

fordsville, Deam 17617 (AA, IND). Newton: Kentland, Deam 21531

(AA, IND). Noble: Rome City, Deam in 1904 (IND). Orange:

West Baden, Deam 17359 (AA). Owen: Spencer, Deam 17514 (AA,

IND). Parke: Turkey Run, Deam 9910 (IND). Perry: Cannelton,

Deam 16597 (AA, IND). Porter: Porter, 0. E. Lansing 1603 (F).

Posey: Griffin, Deam 8344 (IND). Pulaski: Winamac, Deam 32202

(IND). Putnam: Greencastle, M. Bowen (NY). Randolph: Lynn,

E. J. Palmer 43628 (MBG, NY). Ripley: Versailles, Deam 16128

(AA, IND). Saint Joseph: South Bend, Deam 31414 (IND). Shelby:

Shelbyville, Deam 20607 (IND). Starke: Yellow River, Deam
9651 (IND). Steuben: Lake James, Deam 15491 (AA, IND). Tippe-

canoe: Lafayette, Deam 17697 (AA, IND). Vermillion: Dana, Deam
11923 (IND). Wabash: Wabash, Deam 17909 (AA, IND). Warren:

Williamsport, R. C. Friesner 22815 (KANU). Washington: Salem,

Deam 17420 (AA, IND, NY). WT
ayne: Dublin, Florence Knipe 2610

(IND). Wells: Bluffton, Deam 1200 (AA, ILL, MBG, MICH, NY,
YU). Whitley: Churubusco, Deam 14352 (IND).

IOWA. Appanoose: Sedan, E. J. Palmer 27885 (AA, MBG, NCU).
Black Hawk: Cedar Falls, L. H. Pammel 264 (AA, MBG, NY).
Boone: Ledges State Park, L. H. Pammel et al. 246 (MBG). Clay:

Gillett Grove, Ada Hayden 874 (MBG, NY, PH). Clayton: Mar-

quette, B. Shimek in 1927 (MBG). Decatur: Davis City, E. J.

Palmer 35800a (AA, MBG, PH). Des Moines: Burlington, E. J.

Palmer 20329 (AA). Dickinson: W. Okoboji Lake, B. Shimek in

1909 (ILL). Floyd: Charles City, J. C. Arthur 9015 (IND). Fre-

mont: Hamburg, H. B. Clark et al. 23 (AA). Hardin: Steamboat

Rock, L. H. Pammel et al. 1523 (MBG). Johnson: Hills, B. Shimek

(PH). Lee: Keokuk, E. J. Palmer 40584, 40587 (AA). Palo Alto:

Osgood, Ada Hayden 873 (GA). Sioux: Hawarden, H. A. Gleason

9357 (NY I. Story: Ames, R. Combs 574 (AA, F, MBG, NY). Van
Buren: Farmington, E. J. Palmer 35852 (AA, IND, MBG, MICH,
PH). Webster: Gypsum Hollow, C. H. Churchill in 1904 (NEB).

Woodburg: Sioux City, H. B. Clark 8 (AA).

In addition, the Iowa State University Herbarium (IA) contains

specimens from the following counties: Adams, Allamakee, Bremer,
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Butler, Cass, Cedar, Cerro Gordo, Cherokee, Chickasaw, Clarke,

Clinton, Dallas, Davis, Delaware, Dubuque, Emmet, Fayette, Frank-

lin, Greene, Grundy, Hamilton, Hancock, Harrison, Henry, Howard,

Humboldt, Iowa, Jackson, Jasper, Jefferson, Jones, Keokuk, Kossuth,

Louisa, Lyon, Mahaska, Marion, Marshall, Mitchell, Muscatine, Page,

Plymouth, Polk, Pottawattamie, Sac, Scott, Shelby, Tama, Wapello,

Warren, Wayne, Winnebago, Wright.

KANSAS. Anderson: without locality, A. S. Hitchcock (KSC). Atch-

ison: Oak Mills, W. H. Horr 4469 (KANU). Bourbon: Fort Scott,

E. L. Richards 84 (KANU). Brown: without locality, F. Garner

(KSC). Clay: Clay Center, C. Weber 45 (KSC). Doniphan: White

Cloud, R. L. McGregor 10147 (KANU). Douglas: Clinton, R. L.

McGregor 2449 (KANU). Ellis: Hays, F. W. Albertson 202

(FHKSC). Franklin: Ottawa, E. L. Richards 3841 (KANU). Geary:

Junction City, F. C. Gates 17525, paratype of T. palmeri (KSC).

Greenwood: Neal, E. L. Richards 623 (KANU). Jackson: Delia,

E. L. Richards 935 (KANU). Jefferson: Oskaloosa, A. S. Hitchcock

in 1892 (KSC). Johnson: Olathe, A. S. Hitchcock in 1892 (NY).

Labette: Oswego, Newton (KSC). Leavenworth: without locality,

A. S. Hitchcock (KSC). Linn: Mound City, collector unknown, para-

type of T. palmeri (KSC). Lyon: Emporia, R. Overfield 28 (KSTC).

Marshall: Marysville, E. W. Lathrop 3119 (KANU). Miami: Miami

County State Park, R. L. McGregor 10481 (KANU). Montgomery:

Independence, D. G. Price 36 (KSTC). Morris: without locality, T.

Havens in 1896, paratype of T. palmeri, (KSC). Osage: Lomax, E. J.

Palmer 43974 (MBG). Pottawatomie: St. George, F. C. Gates 13744

(KSC). Republic: without locality, F. A. Smith in 1896 (KSC). Riley:

Manhattan, M. A. Carleton (KSC, MBG). Shawnee: Dover, L. D.

Voile 326 (KANU). Wilson: Roper, W. B. Haller (KSC). Wyandotte:

Argentine, Minnie Reed in 1890 (KSC, MBG).

KENTUCKY. Clark: Winchester, R. E. Horsey 1037 (AA).

Daviess: Owensboro, E. J. Palmer 17819 (AA, MBG, US). Fayette:

Lexington, C. W. Short in 1835 (NY). Franklin: Millville, Mary E.

Wharton 10813 (KY). Garrard: White Oak Creek, Mary E. Wharton

9880 (KY). Lyon: Eddyville, E. J. Palmer 17845 (AA). Madison:

Calloway Creek, Mary E. Wharton 1037 (KY). Mercer: Landing

Run, Mary E. Wharton 10870 (KY). Powell: Clay City, Mary E.

Wharton 1928 (KY).

MAINE. Aroostook: Benedicta, R. H. True 6011 (MOAR, PENN).
Cumberland: Cook's Island, R. H. True (PENN). Hancock: Dedham,

M. L. Fernald & B. Long 14073 (PH). Kennebec: Manchester, F. L.

Scribner in 1878 (PENN). Penobscot: Orono, K. Black & S. Harris
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in 1939 (MOAR). Sagadahoc: Bath, C. H. Bissell in 1911 (YU).

York: Limington, J. H. Pillsbury (AA).

MARYLAND. Baltimore: Addie W. Totten (NCU). Garrett:

Jennings, W. Stone 8617 (PENN). Howard: Atherton, T. Holm in

1913 (ILL). Montgomery: Great Falls, W. W. Ashe in 1918 (UARK).

MASSACHUSETTS. Barnstable: Harwich, M. L. Fernald & B.

Long 18742 (PH). Berkshire: West Stockbridge, A. W. Evans et al.

in 1919 (YU). Essex: Cape Ann, J. B. Brinton in 1884 (PENN).
Franklin: Buckland, J. R. Churchill in 1921 (MBG). Hampden:
Granville, F. C, Seymour 28 (MBG, NY). Hampshire: Hadley, T.

Morong in 1875 (MBG, NY). Middlesex: Concord, H. Mann (CU).

Norfolk: Quincy, J. R. Churchill in 1891 (MBG). Suffolk: Boston,

J. G. Jack in 1892 (YU). Worcester: Ashburnham, J. M. Bates (OC).

MICHIGAN. Allegan: Castle Park, J. M. Greenman 2406 (MBG).
Berrien: New Buffalo, C. K. Dodge 479 (MICH, NY). Charlevoix:

Susan Lake, F. C. & M. T. Gates 10762 (F, MBG). Cheboygan: Burt

Lake, Jean S. Harper 199 (CU). Emmet: Levering, F. C. & M. T.

Gates 10345 (F, MBG). Genesee: Flint, E. E. Sherff in 1907 (IND).
Grand Traverse: Traverse City, Jennie Dieterle 1793 (MICH).
Houghton: Houghton, L. H. Pammel 440 (AA, MBG). Ingham:

East Lansing, T. G. Yuncker 531 (ILL). Ionia: Ionia, F. P. Daniels

in 1896 (UMO). Kent: Alto, F. P. Daniels in 1899 (UMO). Kewee-
naw: without locality, A. R. Wheeler in 1883 (MICH). Leelanau:

Sleeping Bear Dune, Pearl McCoy 1031 (F). Mackinac: Mackinac
Island, C. S. Sargent in 1911 (AA). Marquette: Megannee, A. Dali-

nowski in 1906 (MICH). Midland: without locality, R. R. Dreisbach

1411 (MICH, MOAR). Monroe: Monroe, Sr. Vincent de Paul

(KANU). Oakland: Rochester, W. A. Brotherton in 1898 (NY). St.

Clair: Port Huron, C. K. Dodge in 1896 (MICH, NCU). Shiawassee:

Owosso, G. H. Hicks in 1890 (MICH). Van Buren: South Haven, L.

H. Pennington (MICH). Washtenaw: Ann Arbor, B. Spike 8285

(AA). Wayne: Detroit, L. Foote in 1876 (MICH).

MINNESOTA. Aitkin: Aitkin, J. W. Moore & R. B. Hall 16704

(MIX). Becker: Detroit Lakes, H. L. Bolley in 1891 (AA, GA).
Cass: Remer, D. Richards 351a (F). Chippewa: Sugar Island, R.

McVaugh 8803 (MICH). Clearwater: Itasca Park, J. B. Moyle 561

(AA, IND, MBG, NY, OC, PH). Goodhue: Red Wing, W. L. Tol-

stead (NEB). Hennepin: Minneapolis, C. S. Sargent in 1911 (AA).

Isanti: Long Lake, J. W. Moore 13718 (WVA). Otter Tail: Dent,

H. F. Bergman 2851 (IND, CU). Ramsay: St. Paul, F. W. Dewart in

1888 (NEB). St. Louis: Ely, G. N. Jones 18222 (ILL). Stearns:
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Rice Lake, J. K. Edwards (PENN). Traverse: Wheaton, P. Johnson

578 (ILL, NY, UMO). Wabasha: opposite Alma, Wisconsin, N. C.

Fassett & L. R. Wilson 10016 (MBG). Washington: Pt. Douglas, J.

W. Moore 16669 (WVA). Winona: without locality, J. M. Holzinger

(CU, NY). Yellow Medicine: Granite Falls, C. 0. Rosendahl et al.

7361 (DAO).

In addition, the herbarium of the University of Minnesota contains

specimens from the following counties: Beltrami, Benton, Blue Earth,

Brown, Carlton, Clay, Cook, Cottonwood, Douglas, Houston, Itasca,

Kanabec, Kandiyohi, Kittson, Lake, Le Sueur, Lincoln, Martin, Mille

Lacs, Mower, Nicollet, Olmsted, Pine, Polk, Pope, Red Lake, Rice,

Roseau, Scott, Sibley, Steele, Waseca, Wilkin, Wright.

MISSOURI. Andrew: Savannah, E. J. Palmer 35744 (MBG).
Atchison: Watson, Palmer 18928 (AA, MBG). Barry: Eagle Rock,

B. F. Bush 3211 (AA, MBG). Benton: Cole Camp, Palmer 23648

(AA). Boone: Columbia, F. P. Daniels (UMO). Buchanan: Faucet,

Palmer 35733 (MBG). Butler: Batesville, H. H. Smith 787 (F). Cape

Girardeau: Cape Girardeau, Palmer 17986 (AA, MBG). Carroll:

Carrollton, Palmer 20417 (AA). Carter: Van Buren, Palmer 6180

(AA, CU, MBG). Cedar: Filley, J. A. Steyermark 27484 (F). Chari-

ton: Brunswick, G. C. Swallow (UMO). Clark: Wayland, J. Davis

607 (AA, MBG, NY). Clay: without locality, B. F. Bush 12656 (AA,

KSC, MBG, UMO), type coll. of T. palmeri. Clinton: Grayson,

Palmer 35721 (AA, MBG). Cooper: Boonville, Palmer 29980 (AA).

Crawford: Steelville, J. A. Steyermark 41367 (F). Dade: Sac River,

Palmer 10572 (AA). Daviess: Pattonsburg, Palmer 25480 (AA,

MBG). Dent: Stone Hill, J. A. Steyermark 12530 (MBG). Dunklin:

Campbell, B. F. Bush 6351 (AA, MBG). Franklin: Beaufort, J. A.

Steyermark 28961 (F, MBG). Gasconade: Gasconade, J. A. Steyer-

mark 27840 (F). Greene: Springfield, Palmer 28989 (AA). Harrison:

Bethany, B. F. Bush 13575 (AA, KSC, MBG). Holt: Forest City,

Palmer 25379 (MBG). Iron: Des Arc, Palmer 6175 (AA, CU, MBG).
Jackson: Courtney, B. F. Bush 101 (AA). Jasper: Joplin, Palmer

29935 (AA). Jefferson: Victoria, A. S. Hitchcock in 1891 (MBG).
Johnson: Columbus, Palmer 36623 (AA). Laclede: Hazlegreen,

Palmer 39196 (AA, MBG). Lafayette: Chapel Hill, J. A. Steyermark

24676(F). Lewis: La Grange, J. Davis 3501 (MBG). Lincoln: Hawk
Point, B. Auer 3028 (F). Livingston: Chillicothe, S. Sparling 880b

(CM). McDonald: Noel, B. F. Bush 5530 (AA). Madison: Mine La

Motte, Palmer 30283 (AA). Marion: Hannibal, J. Davis 2463 (LCU).

Miller: Bagnell, Palmer 39211 (AA). Nodaway: Maryville, Palmer

25416 (AA, MBG). Oregon: Wilderness, J. A. Steyermark 12023
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(MBG). Ozark: Pontiac, Palmer 33100 (AA). Pettis: Sutman, J. A.

Steyermark 21393 (F). Pike: Clarksville, J. Davis 2216 (AA). Platte:

Parkville, H. W. Radloff (ILL). Polk: Pleasant Hope, J. A. Steyer-

mark 24126 (F, MBG). Putnam: Unionville. Palmer 27939 (AA,

MBG I. Ralls: Ilasco, J. Davis 3156 (AA). Reynolds: Centerville,

J. A. Steyermark 12584 (MBG). St. Clair: Osceola, Palmer 35641

(AA, IND, MBG). Ste. Genevieve: Ste. Genevieve, J. H. Kellogg

25878 (AA, UMO). St. Francois: Bismarck, Palmer 19538 (MBG).
St. Louis: Allenton, J. H. Kellogg (AA). Saline: Blue Lick, B. F.

Bush 12647 (AA, KSC, MBG), paratype of T. palmeri. Shannon:

Montier, B. F. Bush 9283 (AA, ILL, MBG). Shelby: Bethel, Palmer

& Steyermark 40894 (AA, MBG). Stoddard: Messier, Palmer 34844

(AA. F. MBG). Sullivan: without locality, D. R. Crookshanks 175

(UMO). Taney: Swan, J. H. Kellogg 26061 (AA). Texas: Licking,

J. H. Kellogg 25654 (NY), paratype of T. palmeri. Vernon: Prairie

City, J. A. Steyermark 9861 (F, MBG). Wayne: Williamsville,

Palmer 6126 (AA, CU, MBG, US). Wright: Mansfield, Palmer 6246

(CU. MBG).

NEBRASKA. Brown: Ainsworth, J. M. Bates (NEB). Cass:

Louisville, J. L. Morrison 1096 (MBG). Cedar: Yankton Bridge, J.

M. Aikman 1804 (USFS). Cherry: Valentine, WT

. L. Tolstead 541

(NEB). Dixon: Ponca, F. E. Clements 2576 (CU, NEB). Dodge:

Fremont, C. C. Engberg (NEB). Douglas: Omaha, H. J. Webber 5479

(NEB). Gage: Wymore, H. J. Webber 5480 (NEB). Greeley: Scotia,

J. M. Bates (AA, NEB). Hall: Grand Island, Helen Elmore 4272

(WJO. Jefferson: Fairbury, W. L. Tolstead (NEB). Kearney: Min-
den, H. Hapeman (DAO). Keyapaha: Springview, J. M. Bates

(NEB l. Knox: Center, J. M. Aikman 1803 (USFS). Lancaster:

Lincoln, J. Rebmann (NEB). Nemaha: Peru, J. M. Winter (OC).

Otoe: Nebraska City, J.J. Thornber (MBG). Richardson: Fall City,

E. J. Palmer 43772 (MBG, NY, PH). Saunders: Ashland, T. A. Wil-

liams (US i.

NEW HAMPSHIRE. Carroll: Intervale, A. Rehder 984 (AA).

Coos: Gorham, R. H. True (MOAR). Grafton: Bethlehem, A. Rehder

(AA). Hillsboro: Peterborough, C. F. Batchelder (MBG, NY, PH).
Strafford: Rochester, A. R. Hodgdon 5429 (DAO).

NEW JERSEY. Burlington: Vincentown, B. Long 48336 (PENN).
Camden: Camden, I. C. Martindale (WJC). Gloucester: Westville,

B. Long 6917 (PH). Hunterdon: Lambertville, W. M. Benner 6765

(PHl. Mercer: Titusville, B. Long 38824 (PH, PENN). Middlesex:

New Brunswick, G. A. Loughridge 2419 (DAO). Monmouth: Farm-
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ingdale, B. Long & S. Brown 112 (PH, MOAR). Ocean: New Egypt,

J. H. Grove 509 (PH). Salem: Elmer, B. Long 45740 (PH). Somer-

set: Blawenburg, J. M. Fogg 12318 (PENN). Sussex: Roseville, J.

M. Fogg 12495 (MOAR, PENN). Union: Plainfield, F. Tweedy (YU).

Warren: Port Murray, R. L. Schaeffer 49128 (PH).

NEW YORK. Albany: Albany, H. D. House 29405 (ILL). Alle-

gany: Andover, Alice E. Cobb (NEB). Bronx: Bronx, H. N. Mol-

denke 9793 (NY, ILL). Cayuga: Genoa, A. J. Eames 10289 (MBG,
CU). Chemung: Wellsburg, T. F. Lucy 401 (YU). Chenango: Norwich,

H. L. Stewart (CU). Columbia: Kinderhook, R. McVaugh 1291

(PENN). Dutchess: Pawling, W. N. Baldwin (PENN). Essex: Fort

Ticonderoga, I. C. Martindale (PH). Franklin: without locality, Kath-

erine R. Guest 145 (PENN). Fulton: Northville, H. W. Young (PH).

Genesee: Pavilion, E. J. Hill (ILL). Greene: Windham, N. Taylor

993 (NY). Livingston: Springwater, R, McVaugh 55 (PENN). Mon-
roe: Webster, S. H. Burnett (CU). Nassau: Westbury, WT

. C. Fer-

guson (NY). New York: Inwoocl, E. P. Bicknell 5743 (NY). Niagara:

Goat Island, J. R. Churchill (MBG). Onondaga: Manlius, H. P.

Brown 8158 (AA). Orange: Black Rock Forest, H. M. Raup 7889

(NY). Oswego: Fulton, H. P. DeForest G103 (CU). Putnam: Gar-

rison, O. Kuntze 2441 (F, NY). Rensselaer: Troy, J. Hall (F).

Rockland: Haverstraw, J. M. Fogg 14905 (MOAR). Saratoga: Charl-

ton, H. Howard (CU). Seneca: Ovid, A. J. Eames & K. M. Wiegand

12448 (CU). Suffolk: Wading River, E. S. Miller 9016 (IND, YU).

Tioga: Spencer, A. J. Eames & K. M. Wiegand 12443 (CU). Tomp-
kins: Ithaca, W. W. Ashe (NY). Ulster: Phoenicia, J. M. Macfarlane

(PENN). Washington: Argyle, R. L. Schaeffer 2180 (PH). West-

chester: Croton Point, J. H. Barnhart 1586 (NY). Yates: Potter,

D.B.Ward 863 (CU).

NORTH DAKOTA. Barnes: Kathryn, H. F. Bergman 972 (OC).

Benson: Fort Totten, H. F. Bergman 1907 (MBG). Cass: Fargo, O.

A. Stevens (AA). Grand Forks: Grand Forks, M. A. Brannon 278

(MBG). Ramsey: Devils Lake, E. J. Palmer 36901 (AA, MBG, NY,
PH).

OHIO. Adams: Buzzards Roost, T. R. Fisher 1623 (OS). Allen:

Beaverdam, Clara Weishaupt (OS). Ashland: Mohican State Park, E.

M. Herrick (OS). Ashtabula: Harpersfield, Sara F. Goodrich (OS).

Auglaize: St. Marys, G. D. Simkins 932 (OS). Butler: Oxford, L. O.

Overholts (MBG). Carroll: Leesville, E. M. Herrick (OS). Cham-
paign: Urbana, J. Samples (MICH). Clark: Springfield, R, E.

Horsey 281 (AA). Clermont: Loveland, J. T. James (OS). Clinton:
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Cowan Lake State Park, E. M. Herrick (OS). Columbiana: East

Rochester, E. M. Herrick (OS). Coshocton: Coshocton, W. A. Keller-

man (OS). Crawford: Dallas, Clara Weishaupt & Janice Beatley

(OS). Cuyahoga: Cleveland, J. M. Greenman 850 (MBG). Darke:

Castine, S. E. Horlacher (OS). Defiance: without locality, E. L. Full-

mer (OS). Delaware: Stratford, R. Crane 3034 (OWU). Erie: Bir-

mingham, L. H. MacDaniels & A. J. Eames 190 (PENN). Fairfield:

Cedar Hill, W. A. Kellerman (OS). Fayette: Jeffersonville, E. M. Her-

rick (OS). Franklin: Columbus, R. E. Horsey 264, 266 (AA). Fulton:

Metamora, R. E. Horsey 311 (AA). Gallia: Gallipolis, R, E. Horsey

2089 (AA). Geauga: Geauga Lake, 0. E. Jennings (OS). Greene:

Yellow Springs, D. Demaree 11450 (AA, MBG, MOAR, OS, PENN).
Hamilton: Cincinnati, C. G. Lloyd (IND). Hancock: Washington,

W. A. Kellerman (OS). Hardin: Mt. Victory, R. E. Horsey 342 (AA).

Harrison: Freeport, W. A. Kellerman (OS). Henry: without locality,

E. L. Mosely (MBG). Highland: Leesburg, E. M. Herrick (OS).

Jackson: Berlin, E. M. Herrick (OS). Jefferson: Mt. Pleasant, W.
A. Kellerman (OS). Knox: Mt, Vernon, W. A. Kellerman (OS). Lake:

Painesville, H. C. Beardslee (OC, MU). Lawrence: Vernon, E. M.
Herrick (OS). Licking: Granville, H. L. Jones (OC, DEN). Logan:

Lewistown, W. A. Kellerman (OS). Lorain: Oberlin, F. O. Grover & R.

E. Horsey 578 (AA). Lucas: Toledo, R. E. Horsey 306 (AA). Madi-
son: Stokes Twp., E. M. Herrick (OS). Mahoning: Sebring, E. M.
Herrick (OS). Marion: Marion, E. M. Herrick (OS). Medina: Me-
dina, Sarah Eddy (OC). Meigs: Columbia Twp., C. H. Jones (OS).

Mercer: Granville, Leslie Canup & Clara Weishaupt (OS). Miami:

Union Twp., E. M. Herrick (OS) . Monroe : Clarington, W. A. Kellerman

(OS). Morgan: Eagleport, W. A. Kellerman (OS). Morrow: Mt. Gil-

ead, W. A. Kellerman (OS). Muskingum: Philo, Janice Beatley (OS).

Noble: Caldwell, W. A. Kellerman (OS). Ottawa: Middle Bass

Island, R. E. Woodson 955 (MBG). Paulding: without locality, E.

L. Fullmer (OS). Perry: Burr Oak, E. M. Herrick (OS). Pickaway:

S. Bloomfield, E. M. Herrick (OS). Pike: Waverley, E. M. Herrick

(OS). Portage: Streetsboro, E. M. Herrick (OS). Preble: N. Man-
chester, S. E. Horlacher (OS). Putnam: Ottawa, Clara Weishaupt

(OS). Richland: Mansfield, R. E. Horsey 556 (AA). Ross: Tar

Hollow, C. S. Crowl 14 (OS). Sandusky: Green Creek Twp., Clara

Weishaupt (OS). Scioto: Portsmouth, W. A. Kellerman (OS). Sen-

eca: Fostoria, W. A. Kellerman (OS). Shelby: Russia, L. H. Mac-
Daniels (PENN). Stark: Waynesburg, E. M. Herrick (OS). Summit:

Cuyahoga Falls, W. A. Kellerman (OS). Trumbull: Phalanx Mills,

A. N. Rood 2 (AA). Tuscarawas: without locality, W. A. Kellerman
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(OS). Union: without locality, W. A. Kellerman (OS). Van Wert:

Harrison Twp., E. M. Herrick (OS). Vinton: Creola, E. M. Herrick

(OS). Warren: Fort Ancient, E. L. Braun (OS). Washington: Lower

Salem, E. M. Herrick (OS). Wayne: Creighton, E. M. Herrick (OS).

Williams: Bryan, W. A. Kellerman (OS). Wood: Bowling Green,

R. E. Horsey 568 (AA). Wyandot: Eden Twp., E. M. Herrick (OS).

OKLAHOMA. Le Flore: Page, 0. W. Blakley 3449 (MBG), G. W.
Stevens 2669 (ILL). Mayes: Camp Garland, J. C. Shirley 1638

(MBG). Nowata: Lenapah, G. W. Stevens 2171 (AA, ILL, MBG).

PENNSYLVANIA. Adams: Mt. Hope, E. T. Wherry (PENN).
Allegheny: Port Vue, C. H. Morgan (CM). Beaver: Patton's Point,

J. Bright (CM). Bedford: Bedford Springs, B. H. Smith (PH,

MOAR). Berks: Seifert, D. Berkheimer 3256 (PENN). Blair: Dun-

cansville, H. J. Skinner 37 (PENN). Bradford: Troy, E. B. Bartram

(PH). Bucks: Ottsville, J. W. Adams 9313 (WVA). Cambria:

Glasgow, D. Berkheimer 5069 (PENN). Centre: Phillipsburg, W. F.

Westerfeld 1241 (PAM). Chester: Coatesville, W. Stone 3242 (PH).

Clinton: Farrandsville, J. W. Adams 5536 (PENN) . Columbia: Ber-

wick, Flora S. Fender & E. H. Ludwig 3672 (PENN). Crawford:

Cambridge Springs, J. A. Murray (CM). Dauphin: Halifax, D.

Berkheimer 14141 (PENN). Delaware: Broomall, E. T. Wherry

(PENN). Elk: Croyland, A. N. Rood & W. Simon 487 (PENN).
Erie: Erie, G. Guttenberg 401 (CM). Franklin: Mercersburg, T. C.

Porter (PH). Jefferson: Worthville, H. A. Wahl 2701 (PENN).
Juniata: Port Royal, P. R. Wagner 8589 (PENN). Lackawanna:

Moscow, S. L. Glowenke 5244 (PENN). Lancaster: Bird in Hand,

Ethel Brubaker 595 (MOAR, PENN). Lebanon: Jonestown, D. Berk-

heimer 16196 (PENN). Lehigh: Allentown, H. W. Pretz 7561a (AA).

Luzerne: White Haven, W. Stone 1596 (PENN). Lycoming: Ral-

ston, H. W. Pretz 7886 (AA, PH). Mercer: New Hamburg, H. A.

Wahl 15970 (PENN). Monroe: Shawnee, S. L. Glowenke & Ida K.

Langman2394 (PENN). Montgomery: Conshohocken, S. Brown 4128

(PENN). Montour: Mausdale, J. W. Adams 5929 (PENN). North-

ampton: Hellertown, R. L. Schaeffer 6373 (PENN). Perry: Marys-

ville, J. T. P. Byhouwer & C. E. Kobuski 140 (AA). Philadelphia:

Philadelphia, H. A. Lang (MOAR). Pike: Bushkill, P. DePue 380

(PENN). Potter: Jamison, H. W. Graham 27 (CM). Schuylkill:

Barnesville, P. R. Wagner 693 (PENN). Synder: Paxtonville, J. M.
Fogg 15933 (PENN). Somerset: Hooversville, B. H. Patterson (CM).
Sullivan: Lopez, W. Stone 1752 (PENN). Susquehanna: Elkdale, J. W.
Adams 3615 (MOAR, PENN). Tioga: Wellsboro, F. R, Fosberg 16602

(PENN). Venango: Franklin, H. A. Wahl 5153 (PENN). Warren:
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Warren, J. M. Fogg et al. 20622 (PENN). Washington: Washington,

D. Wilson 142 (WVA). Wayne: Cold Spring, H. A. Wahl 14362

(PENN). Westmoreland: Hillside, 0. E. Jennings (CM). Wyoming:
Tunkhannock, H. W. Pretz 7253 (AA, PH). York: Fortney, E. T.

Wherry (PENN).

RHODE ISLAND. Providence: Cumberland, E. J. Palmer 43441

(MBG, NY i.

SOUTH DAKOTA. Brookings: Brookings, J. J. Thornber (NEB).

Deuel: Cobb's Creek, T. A. Williams 27 (AA, WVA, YU). Grant:

Big Stone City, T. A. Williams 151 (AA). Minnehaha: Sioux Falls,

H. L. Shantz 120 (ILL). Roberts: Bigstone Lake, C. A. & M. W.
Taylor (KANU).

TENNESSEE. Tipton: Brighton, G. N. Jones 31062 (ILL).

VERMONT. Bennington: E. Dorset, G. L. Ames (MICH). Cale-

donia: Peacham, F. Blanchard (OC). Chittenden: Burlington, F. A.

Waugh (KSC). Orleans: Willoughby Lake, J. R. Churchill (MBG).
Rutland: Middletown Springs, D. S. Carpenter (FHKSC). Windsor:

Sharon, C. H. Knowlton (PH).

WTEST VIRGINIA. Brooke: Archer Heights, Elizabeth A. Bar-

tholomew & Mildred C. Fry B-156 (WVA). Clay: Clay, Mrs. W. E.

Sizemore & Elizabeth A. Bartholomew (WVA). Fayette: Rainelle, H.

McCutcheon (WVA). Hampshire: Northriver Mills, H. A. Davis 4656

(WVA). Harrison: Shinnston, R. F. Martin 252 (WVA). Marion:

Mannington, E. L. Core 5264 (WVA). Marshall: Glencoe Rocks, E.

L. Core 5376 (WVA). Morgan: Sleepy Creek, Marion Maysilles

(WVA). Ohio: Wheeling, Elizabeth A. Bartholomew 40 (WVA).
Pendleton: Onego, E. L. Core 6155 (WVA). Pocahontas: without

locality, G. B. Rossbach 1046 (WTVA). Preston: Pisgah, J. Myers
(WVA). Tyler: Friendly, Elizabeth A. Bartholomew T-36 (WVA).
Wetzel: Littleton, O. Haught 339 (WVA). Wirt: Ready Creek,

Elizabeth A. Bartholomew (WVA)

.

WISCONSIN. Bayfield: Ashland Junction, N. Bobb (FHKSC).
Barron: without locality, J. H. Schuette (F). Brown: De Pere, T. S.

Kellogg (DEN). Buffalo: Fountain City, E. J. Palmer 28502 (AA).

Chippewa: Chippewa Falls, Palmer 27820 (AA). Door: Washington

Island, A. M. Fuller 1533 (IND). Jackson: Black River Falls, H. H.

Smith 6919 (AA). La Crosse: La Crosse, L. C. Pacumen (AA). Lin-

coln: Rock Falls, F. C. Seymour 15783 (KY). Marquette: Westfield,

Margaret S. Bergseng (ILL). Milwaukee: Shorewood, C. C. Cook C-41

(MICH, NCU, NY). Polk: Croix Falls, Mrs. N. E. Baker (LCU).

Ozaukee: Saukville, C. C. Cook C-110 (MICH). Rock: Beloit, L. H.
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Pammel & V. C. Fisk 248 (MBG, NY). Sauk: Badger, Margaret S.

Bergseng (ILL). Vernon: Viroqua, H. H. Smith 7314 (AA). Wal-

worth: Lake Geneva, P. Blatchford (F). Washington: Richfield, C.

C. Cook C- 189 (MICH).
In addition, the University of Wisconsin Herbarium (WIS) con-

tains specimens from the following counties: Ashland, Clark, Co-

lumbia, Crawford, Dane, Dunn, Eau Claire, Florence, Fond Du Lac,

Grant, Green, Greenlake, Iowa, Iron, Jefferson, Juneau, Lafayette,

Marathon, Monroe, Oconto, Oneida, Outagamie, Pierce, Price, Racine,

Richland, St. Croix, Sawyer, Sheboygan, Taylor, Vilas, Washburn,

Waukesha, Waupaca, Waushara, Winnebago, Wood.

In the Species Plantarum (1753: 514) Linnaeus recognized two

species of Tilia, i.e., T. europaea, "Tilia floribus nectariis destitutis.

. . . Habitat in Europae pratis," with five varieties, and an American

tree, T. americana, characterized as "Tilia floribus nectariis instructis.

Kalm. . . . Habitat in Virginia, Canada." Sargent (1918: 424 1 at-

tempted to discard the name Tilia americana for the common northern

linden with usually glabrous leaves, and to substitute the much later

name Tilia glabra Vent. He expresses the opinion that the quoted

synonym "Tilia foliis majoribus mucronatis. Gron. virg. 58/' referring

to a collection by John Clayton and indicated by Gronovius as having

come from Virginia, cannot be applied to T. americana because that

species is not known to grow in Clayton's region. While this is quite

true, there is, however, no reasonable doubt as to the identity of Tilia

americana L., although Sargent, stating that T. americana was based

by Linnaeus upon a specimen from Kalm "not in the Linnaean Her-

barium," rejected the name because "both T. neglecta and T . hetero-

phylla michauxii are more common in the part of the country which

Kalm visited than the tree which some recent botanists have called

T. americana."

The identity of Kalm's specimens can hardly be doubted (Fernald.

1941 : 605) . "It is certainly not without significance that in Sep-

tember, 1748, in an enumeration of the trees of the Philadelphia

region, Kalm listed as no. 52 'Die Linde, in guter Erde.' This could

have been only T. americana as regularly interpreted." The name

Tilia glabra Vent, therefore goes out except as a synonym of Tilia

americana L. This subject has been discussed at greater length by L.

Croizat (1937), who concludes that "T. americana is valid and rules

out the later T. glabra Vent."

In the United States this species is an important forest tree in the

northern and middle states, growing in fertile soil and sometimes at-
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taining a height of 125 feet and a diameter of three to four feet near

the base. When growing apart from other trees, it develops symmetri-

cally and reaches a large size. Trees of this species are readily recog-

nized in winter by the robust appearance of the trunks and branches,

and by the dark brown bark on the younger shoots. This latter char-

acter is probably the reason for the English name "black lime" and the

binomial T. nigra Borkh. It was cultivated in England as early as

1752 by Philip Miller. The American basswood is a dominant tree in

the northern maple-basswood forest region, where it and Acer sac-

charum are frequent species, with Quercus rubra as an associate. Its

usual habitats are rich woods and along streams and in bottom lands.

It is common in most parts of its range, and in the Adirondacks

ascends to a 2.500- or 3,000-foot altitude.

Distributional maps of American basswood (Munns 1938: 156;

Schmucker 1942: 192) are more nearly maps showing the total distri-

bution of most American species than maps showing the actual dis-

tribution of only one, T. americana. The southern area extends much
too far south. Tilia americana does not range south of Nebraska, Mis-

souri, Kentucky, and New Jersey. Nova Scotia should be excluded.

Although the species is in cultivation there, it is not native in that

province. It is native, however, in western New Brunswick, but not

common there. A more accurate map showing the distribution of Tilia

americana is given by Harlow & Harrar (1958: 478, pi. 64). In

Canada, this species ranges from western New Brunswick to southern

Quebec, across southern Ontario to the north shore of Lake Superior

to the southern edge of Manitoba. A map of the Canadian distribution

of this species is given by the Dominion Forest Service (1949).

Leaves of T. americana have been usually described as glabrous, and

as is shown by nearly all specimens, this is the most nearly glabrous or

least pubescent of American species. However, the fact should not be

overlooked that T. americana is not always completely glabrous. On
the lower surface of the blades, there are usually some, perhaps as few

as half a dozen or as many as 20 to 30, small tufts of trichomes in the

axils of the principal veins, although these tufts are sometimes absent.

In addition to the small tufts, sometimes the lower surface of the blade

shows more or less pubescence or puberulence. Sprout leaves are al-

most always pubescent on the lower surface, particularly along the

veins, with chiefly straight, simple, unicellular hairs, but some speci-

mens show branched hairs. Occasional specimens of flowering branches

show some pubescence on the lower surface of the leaves, as, for ex-

ample, a collection from Jackson County, Missouri, by K. K. Macken-
zie, which lie named T. uelutina, and which V. Engler called T. ameri-
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cana var. vestita. Most trees, especially in the northern and eastern

part of the range, have leaves glabrous on the lower surface from the

first; in others, the leaves are pubescent when first expanded but soon

become glabrous, while still others may retain a sparse pubescence to

maturity. Flowers and fruits of all these variants are remarkably

uniform.

Other specimens supposed to represent pubescent varieties of T.

americana have turned out to belong to some other species, particularly

the European T. platyphyllos, when the collector neglected to state on

the label that the specimen came from a cultivated tree, or the identi-

fier did not notice the source where it had been given. Pubescence of

leaves of T. americana, except sprout leaves on vigorous shoots, where

it may be copious, is seldom noticeable without magnification not less

than that provided by a pocket hand-lens. However, if a careful search

is made with a binocular microscope giving a magnification of 20-

30 X , it is seldom that a few trichomes cannot be found on the lower

surface of the blade. Most of these are usually simple trichomes grow-

ing from the tertiary veins, but branched trichomes sometimes can be

found. These are small, widely separated, sometimes bifurcate, or

sometimes with four branches.

In addition to the variable pubescence, the blades, often being large

and thin, vary considerably in size and shape, and several varieties

and forms have been proposed on the basis of these variations. Tilia

americana varies also somewhat in size of flowers and shape of the

bract, but these variations appear to be in no way correlated with

pubescence of leaves.

Specimens of Tilia americana showing pubescence have often been

labeled T. neglecta Spach, which almost from its first definition has

been a source of confusion and misunderstanding. It was described

from a tree in the botanical garden in Paris C'Hospitatur in ambula-

cris Horti Parisiensis") as having originated in North America, being

closely related to T. americana, but with "folia subtus puberula."

American botanists during the past century have interpreted it vari-

ously as a separate species, or as a variety of T. americana, and in

actual practice so naming specimens of T. heterophylla ("7\ hetero-

phylla michauxii") . and sprout leaves of T. americana. Some of the

less pubescent states of T. caroliniana have been labeled T. neglecta.

One of the most striking peculiarities of series of specimens named T.

neglecta is that they usually consist almost entirely of sprout leaves,

and in the majority of herbaria only rarely does one encounter a

flowering or fruiting specimen that is labeled unequivocally Tilia ne-

glecta Spach. Fernald has commented on these specimens as follows:
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"As to Tilia neglecta \T. Michauxii sensu Sargent, not Nutt.), it is a

baffling series with little constancy. Theoretically it should have the

leaves green or merely grayish beneath, with loosely scattered stellate

hairs and simple pilosity. In fact, however, few different collections

can be closely matched with another. It seems to be a series very close

to T. americana, but with some stellate or mixed pubescence. As now
interpreted it is surely not a satisfactory species" (Fernald, 1941 : 606-

607). In Gray's Manual, the author says, T. neglecta is "An incon-

stant and rather nondescript series, perhaps better treated as vari-

ations of no. 1 \T. americana]." Perhaps the most unusual attempt to

account for T. neglecta has been made by J. Wagner (1933: 44), who

describes it as "Bastarde der T. americana L., and T. argentea Desf.,"

the silver linden, correctly named T. tomentosa Moench, a native of

southeastern Europe. In the same article there are 48"hybr. nov.," with

23 of these (including several "tripelbastarde") attributed to T. ameri-

cana. According to Dermen (1932: 49) Tilia neglecta and T. americana

are both diploids. The original description of T. neglecta Spach follows:

Tilia neglecta Nob.

T. foliis serratis, cuspidato-acuminatis, subtus molliter pubescentibus : in-

ferioribus cordatis, v. cordato-ovatis, subrotundisve; superioribus e basi hinc

dimidiato-cordata v. rotundata, illinc oblique truncata, vel utrinque truncata

ovatis v. ovata-ellipticis, petiolo dimidio— duplo longioribus; cymis laxe 5-12-

floris; petalis oblongis v. spathulato-oblongis, obtusis, apice obsolete crenulatis;

stylo post anthesin exserto ; mice subglobosa, v. obovata, v. ovata, v. turbinata,

umbonata, subpentagona: costis prominulis.

Arbor habitu Tiliae nigrae. Ramuli annotini pupurascentes. Gemmae acutae

v. obtusiusculae, ovatae, lucidae. Folia bracteaeque illis Tiliae nigrae quoacl-

formam prorsus similia. Foliorum superiorum petioli 18-30 lineas longi. Sepala

ovato-lanceolata, obtusiuscula, 3 lineas longa. Petala pallicle lutea, 4 lineas

longa, lineam circiter lata. Staminodia longitudine calycis, superne 172 lineam

lata, lineari-vel oblongo-spathulata, intgerrima, vel apice obsolete crenulata.

Stamina 50-60. Ovarium incanum. Stylus clemum 2-3 lineas longus. Nux
magnitudine pisi, incana vel subvelutina, saepe obliqua, in singulis arboribus

forma valde varians.

Habitat verosimiliter in America septentrionali. Hospitatur in ambulacris

Horti Parisiensis, ubi eodem tempore ac Tilia nigra floret. (V. v. c.) [Spach,

1834: 341-342, pi. 15].

The holotype of Tilia neglecta Spach is not available at the Museum
National d'Histoire Naturelle (P) in Paris, and is probably nonexis-

tent. Through the courtesy of the director, however, who most kindly

arranged to send to me for study certain collections under his charge,

I have been able to examine one sheet labeled by Spach as T. neglecta.

This bears the collection label "269. Tilia nigra Borkh. Bords des

rivieres 1841 an Julliet. W. Riehl. St. Louis, Missouri" and is of par-
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ticular interest as it has been labeled "T. neglecta Spach" in Edouard

Spach's handwriting. While this is, of course, not type material, it pre-

sumably represents Spach's concept of his T. neglecta, which was sup-

posed to be a species of North American origin. It consists of a

specimen with leaves and bracts, but lacking flowers or fruits. On the

basis of observation of all visible characteristics, this specimen belongs

unequivocally to T. americana L.

A suggestion has been offered (Braun, 1960) that Tilia neglecta may
be a "hybrid swarm" supposed to have come about as a result of past

migrations of two or more species. Although the pattern of variability

in vegetative characters would agree well with the assumption that

introgression from one species into another may be occurring, evidence

that such phenomena do occur has not yet been produced. The fact

remains, as already noted, that almost all herbarium specimens labeled

T. neglecta consist of sprout leaves.

Because the geographical ranges of T. americana and T. caroliniana

generally do not coincide, there is seldom any difficulty in separating

these two species. However, glabrous-leaved specimens of T. carolini-

ana (sometimes labeled T. floridana) may resemble those of T. ameri-

cana, but the pubescence of the lower surface of the sprout leaves of

the latter species consists of simple trichomes along the veins and vein-

lets, while that of T. caroliniana usually or often consists of small

stellate trichomes appressed to the principal veins. Tilia americana has

somewhat larger flowers than T. caroliniana, with glabrous pedicels,

the sepals sparsely tomentulose on the back, and the bracts usually

nearly glabrous. T. caroliniana has stellate-pubescent pedicels, sepals

closely tomentulose on the back, and the bract sparsely stellate to

essentially glabrous. In T. caroliniana, the leaves have broader teeth,

the base of the blade is characteristically obliquely truncate, and the

base of the style is glabrous or nearly so. The petals are usually erose at

the apex. The fruits are somewhat smaller, 5-6 mm. in diameter, with

a thin pericarp, and the peduncle is joined to the bract more than half

its length. Both T . caroliniana and T. americana have the summer-

shoot leaves thinly pubescent on the lower surface. This condition

often has been named T. neglecta. Tilia americana is usually dis-

tinguished from T. caroliniana by the sharper teeth of the leaves, the

blades obliquely cordate, the base of the style villous, and the pedicels

glabrous or nearly so. The petals are usually entire; the fruits are 6-

7 mm. in diameter, with a relatively thick pericarp, and the peduncle

divergent from the bract below its middle. In T. americana, the first

leaf above the cotyledons is slightly pilosulous beneath, while that of
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T. caroliniana is densely tomentulose beneath. This parallels the con-

dition in the young unfolding leaves of the flowering branches, which in

T. americana are glabrous or essentially so, while those of T. carolini-

ana are densely whitish stellate tomentose.

Sterile specimens of Tilia americana sometimes have been misidenti-

fied as Morus alba L., but leaves of the white mulberry have quite

different venation and serration.

Very young leaves (3-4 cm. long) of Tilia americana are bright

green and nearly glabrous on both sides, but on the lower surface there

are at first some trichomes, mostly simple and unicellular, forming a

fine filiation along the serrations of the margin, and with some scat-

tered sparsely along the veins. There are sometimes a few slender

stellate four-branched trichomes. Minute ellipsoidal multicellular

glandular trichomes may be observed on the petiole and along the

veins. Tufts of axillary trichomes, characteristic of older leaves, are

not evident at this stage.

Even while the leaves are young, the pattern of venation can be

clearly discerned. There are usually five principal palmate veins from

the base, with the central one longest and extending as a continuation

of the petiole into the caudate apex. There are seven to nine pairs of

opposite primary lateral veins, or the shorter ones toward the apex of

the blade are alternate. The secondary veins branch only from the

proximal or lower side of the lateral veins, and then chiefly from the

first pair and from near the apices of the others. The tertiary cross-

veins are numerous, conspicuous, somewhat curved, or nearly straight.

Trichomes, when present, arise from veins. The intervals between the

tertiary veins are always glabrous. There are 50-80 ciliate curved teeth

on each margin, each tooth with one veinlet. The apex of the blade is

caudate and the base obliquely cordate or truncate.

More than 30 years ago Bush <1927: 238) wrote that he had ex-

amined specimens collected by Miss A. I. Mulford at Santa Fe, New
Mexico, labeled Tilia. "These specimens are certainly T. glabra [T.

americana], and judging by the labels were collected from wild trees;

but it seems so very improbable that T. glabra should be found in New
Mexico that I have refrained from citing these specimens as collected

in the known range of this species." These specimens have been dis-

tributed to several herbaria; they belong certainly to T. americana L.;

but if they were collected in New Mexico, they came from cultivated

trees, as no trees of any species of Tilia are known to grow wild in

New Mexico.
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Tilia heterophylla Vent.: White Basswood
(Plates 5-6)

Tilia heterophylla Ventenat in Anal. Hist. Nat. [Madrid] 2: 68 (1800),
1 Mem.

Inst. Nat, Sci. France 4: 16, pi. 5 (1803).

6. TILIA HETEROPHYLLA foliis ovatis, argute serratis, basi nunc corda-

tis, nunc oblique aut aequaliter truncatis, subtus tomentosis: nuce globosa,

multinervosa.

Eraser y Michaux encontraron esta especie en la baxa Carolina, y creo deba
crecer en Marilandia, porque he visto en el herbario del ciudadano Lamarck
varios exemplares de ella cogidos en esta ultima provincia: ella debe dis-

tinguirse de la precedente por muchos caracteres. Porque sus ramos tiernos y
sus yemas son lampifias, y de un purpura tirante al negro. Las hojas aovadas

con punta, unas casi acorazonadas en la base, y otras truncadas alii obliqua-

mente 6 con igualdad, asserradas con dientes muy finos, lisas, y de un verde

obscuro por arriba, borrosas y canas por abaxo: tienen un copito de

pelos bermejos en el punto de donde salen los nervios laterales. Los peduncu-
los, que son casi tan largos como las hojas, son tres veces mayores que los del

Tilia rotundifolia. Los frutos son globulosos, del tamano de guisantes, con cinco

nervios algo protuberantes, entre los quales se ven otros, aunque menos sensi-

bles. El ciudadano Michaux me ha hecho saber, que este arbol crecia con

especialidad en las partes maritimas de la Virginia y de la Carolina; pero que
solo se levantaba a la altura de nuestros arboles frutales.

Duhamel (1801) 1: 229; Poiret (1806) 683; Pursh (1814) 363; Nuttall

(1818) 2:3; DeCandolle (1824) 513; Spach (1834) 345; Torrey & Gray
(1838) 1: 239; Walpers (1842) 359; Nuttall (1842) 90; Chapman (1S60)

60; Bayer (1S62) 51; Wood (1870) 64; Gray (1887) 305, (1S97) 344;

Simonkai (1888) 320; Watson & Coulter (1890) 101; Sargent (1S91) 57,

pi. 27; Mohr (1901) 613; Britton (1901) 617; Small (1903) 761; Hough
(1907) 449; Robinson & Fernald (1908) 566; Britton (1908) 6S6; V. Engler

(1909) 133; Schneider (1909) 387; Britton & Brown (1913) 512; Sar-

gent (1922) 745; Ashe (1926) 30; Illick (1928) 209; Deam (1932) 271,

(1940) 666; Bush (1933) 844; Braun (1943) 91; Coker & Totten (1945)

322; Jones (1945) 181, (1950) 193; Fernald (1950) 999; Gleason (1952)

523; Little (1953) 420; Jones & Fuller (1955) 319; Gleason & Cronquist

(1963) 461; Jones (1963) 80; Steyermark (1963) 1042.

Tilia caroliniana sensu Marshall (1785) 154; Du Roi (1772) 469. Non Miller

(1768).

Tilia alba Aiton, Hort. Kew. 2: 230 (17S9), pro parte. Nom. ambig. propos.;

see Croizat in Journ. Arnold Arb. 19: 289 (1938). "T. foliis profunde corda-

tis subsinuatis dentatis subtus tomentosis. White Lime Tree. Nat. of North
America. Cult. 1767, by Mr. James Gordon." Aiton, in the second edition

(Hort. Kew. 3: 299, 1811), corrected this to "Nat. of Hungary," citing the

synonym T . rotundifolia Vent. This is clear evidence that T. alba Ait. was

intended to stand for the European T. tomeiitosa Moench. Although Aiton 's

^'Ventenat's paper on Tilia was read in 1799 and published in 1802 [1803] in

the fourth volume of the Memoires de lAcad. Sci. Paris. A separate of this

paper with the same pagination appeared the same year, but a Spanish transla-

tion without the illustrations was published in Madrid in May 1800 with the title

Monografia del gonero Tilo in the second volume of the Anales de Historia

Natural" (Sargent, 1918: 425).
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binomial has eleven years' priority over T. heterophylla Vent. (1800),

Croizat, writing on this subject (1938), concludes that in view "of the un-

certainty attaching to the type and of the indifferent use of the binomial,

it seems best to reject altogether T. alba Ait., accepting in its stead T.

tomentosa Moench, and T. heterophylla Vent. . . . which can be attributed

to species of reliable typification, and are well established in taxonomic and

horticultural usage." F. A. Michaux (1813) 3: 315, t, 2; Torrey & Gray

(1838) 240; Wood (1847) 210.

Tilia amerieana var. heterophylla (Ventenat) Loudon, Arb. Frut. Brit. 1: 375

(1S3S) ; Wiegand & Eames (1926) 298; Strausbaugh & Core (1959) 624.

Tilia michauxii Nuttall, Sylva 1: 92 (1S42). "The TILIA ALBA, White Lime

of Michaux, plate 132, not being the T. alba of Kitaibel and Aiton, (Hort.

Kew. I.e.) which is a native of Hungary, it is necessary to change his name,

and we propose to call it TILIA MICHAUXII. (Michaux's Lime), if his

plant should indeed prove to be anything more than a smoother variety of

our T. heterophylla," Small (1903) 761; Hough (1907) 449; Britton (1908)

6SS; Schneider (1909) 387; Britton & Brown (1913) 513; House (1924)

488; Ashe (1926) 28; Bush (1933) S44.

Tilia rotundijolia sensu Bayer in Verh. Zool. Bot. Ges. Wien 12: 52 (1S62).

Xon Vent. (1800). "The original reference of Aiton 's T. alba to America was

corrected in the second edition of the Hortus Kewensis. But, having been

copied by Ventenat, under his T. rotundijolia, the mistake has been kept up

by Bayer in his Monograph, who places it under his T. heterophylla-nigra,

and has two forms from Kentucky, both undoubtedly T. heterophylla'

(Gray, 1887: 305).

Tilia heterophylla var. alba (Aiton) Wood, FI. Atlantica 64 (1870). "Lvs.

whitish and minutely tomentous beneath, serratures fine and long-mucronate,

Ky. and South along the mountains."

Tilia eburnea Ashe in Bot. Gaz. 33: 231 (1902). "Tilia eburnea is found from

middle Xorth Carolina to northern Georgia between 200 m. and 700 m. ele-

vation, on rich moist soil near small streams or on steep cool slopes." Xo
type is cited, but a sheet in XCU is marked "Tilia eburnea Ashe, sp. nov.

Type, Polk Co., X.C., near Esmeralda Inn, Xo. 142, July 11, 1895," and one

in XY has the label: "near Esmeralda Inn, Rutherford Co., X.C., along the

Hickorynut Creek, July 10, 1895, W. W. Ashe 142." Both of these collections

belong evidentlv to Tilia heterophylla. Small (1903) 761; Britton (1908)

687; Schneider (1909) 387; Bush (1933) 844.

Tilia nigra var. heterophylla (Ventenat) A.Braun ex V.Engler, Monogr. Gatt.

Tilia 133 (1909), pro syn. T. heterophylla.

Tilia heterophylla var. microdonta V.Engler, op. cit. 135. "Foliorum basis

oblique truncata vel subcordata, lamina, angustata, dentes valde minuti atque

gracilis, petioli elongati. Xur spontan bekannt; selten.— KEXXETH K.

MACKEXZIE, PL coll. near White Sulphur Springs, Greenbrier Co., W. Va.

no. 532!— Swain Co., X.C. (BEAKDSLEE and KOFOID, Fl. Great

Smoky mountains
!
)
."

Tilia pubescens var. aitonii f. truncata (Spach) V.Engler, op. cit. 129. "A
typo differt in foliis minutis. Selten spontan, in der Kultur friiher anschei-

nend ziemlich verbreitet.— Zwischen Stone Mountain und Tricum, de

[De] Kalb Co., 350 m. (SMALL. PI. Middle Georgia!)." This is clearly T.

heterophylla. However, the second collection cited by V. Engler, "Wrights-
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ville, New-Hannover [New Hanover] Co., N.C. (BILTMORE Herb. no.

4699a!)," belongs to Tilia caroliniana.

Tilia caroliniana X heterophylla V.Engler, op. cit. 151. "Hybrida T. hetero-

phyllae similior quam carolinianae, illius praebens vestimentum formam
magnitudinem foliorum, hanc floribus parvis solum atque pedunculis sub-

pilosellis adaequans. River bottom, River Junction, Flo. (CURTISS' sec-

ond Distrib. PI. South. U.S. no. 5S75! )." This fine collection, distributed to

several herbaria, evidently represents typical Tilia heterophylla Vent., with

no evidence of influence from or transition toward Tilia caroliniana Mill.

Tilia apposita Ashe in Bull. Charleston (S.C.) Mus. 13: 27 (1917). "A small

tree about 20 m. high on the banks of streams in the mountains of northern

Georgia at altitudes of 400 m. to 600 m. This tree is probably most closely

related to T. pubescens Ait. [T. caroliniana Mill.] though the fruit is con-

siderably larger and it is further separated from this species by having more
copious light gray and not tawny pubescence. From T. ebumea Ashe it dif-

fers in having much denser and more permanent pubescence." No specimens

cited or type designated, but the type locality, as inferred from specimen

labels, is Wiley, Rabun Co., Georgia. Although T. apposita is compared to

T. caroliniana, topotypes collected by Ashe, and others, belong to T. hetero-

phylla. A collection from "probably the type tree," Sept. 5, 1933, H. R.

Totten & T. G. Harbison (GA), near "Wylie," Rabun Co., Georgia, belongs

certainly to T. heterophylla.

Tilia tenera Ashe in loc. cit, "A small tree 15-20 m. high on the banks of

streams from North Carolina to Alabama in the Piedmont and upper coastal

plain. Type material from near Jessup, Moore County, N.C. This tree is

undoubtedly related to T. leptophylla (Vent.) Small. . .
." However, Tilia

leptophylla (Vent.) Small (1903), not Simonkai (1888), is a synonym of T.

caroliniana, and T. tenera is a synonym of T. heterophylla, to which the

type collection belongs.

Tilia lasioclada Sargent in Bot, Gaz. 66: 502 (1918), (1922) 744; Bush (1933)

845; Coker & Totten (1945) 32S. Type from rich wooded slopes near the

Savannah River, 3 miles below Augusta, Georgia, June 17 and Aug. 23, 1916

(no. 8 type), T. G. Harbison (AA). "From all other American lindens this

species differs in the straight hairs on the lower side of the midribs and veins

of the leaves, on the peduncle and branches of the inflorescence and on the

branchlets, and similar to those of the European T. platyplujllos Scopoli.

The number of these hairs varies on different individuals, and on some trees

the branchlets become nearly glabrous by the middle of June, while on others

the hairs are present for 2 or 3 years." Tilia lasioclada is clearly a minor

variant of T. heterophylla. Similar tendencies in the type of pubescence may
be observed occasionally on certain specimens of Tilia caroliniana.

Tilia monticola Sargent in op. cit, 50S. Type not designated, but the first cited

specimens are "NORTH CAROLINA. — Highlands, Macon County, at an

altitude of about 600 m., T. G. Harbison (many specimens), June, July, and
September 1915; Busbee Mountain near Biltmore, July 5, and September
16, 1897 (ex herb. Biltmore 1030 B)." Sargent (1922)' 747; Braun (1943)

91; Coker & Totten (1945) 320; Gleason (1952) 523; Gleason & Cronquist

(1963) 461.

Tilia heterophylla var. amphibola Sargent in op. cit. 507. Type from River
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Junction, Gadsden Co., Florida, April 26 and Sept. 21, 1014, April 19 and

June 25, 1917 (no. 1484 type), T. G. Harbison (AA).

Tilia heterophylla var. michauxii (Nuttall) Sargent in op. cit. 506. "This is

one of the most widely distributed of the American lindens, ranging from

the valley of the Susquehanna River in Pennsylvania, where it was first

noticed by the younger Michaux in Lancaster County. . .
." Steyermark

(1040) 353; Braun (1043) 01.

Tilia heterophylla var. nivea Sargent in op. cit. 507. "FLORIDA. — In deep

woods, River Junction, Gadsden County,?
1

. G. Harbison, April 10 and June

25, 1017 (no. 20 type), June 7, 1015, and June 25, 1017 (no. 27), A. H.

Curtiss, June 4 and September 13, 1807 (no. 5875)."

Tilia lata Ashe in Bull. Torr. Club 53: 30 (1026). "Type collected by the

writer, May 1023, from near Sipsey Fork Bridge on the road from Addison

to Houston, Alabama." The lower surface of the leaves of the type collection

of T. lata shows the characteristic close, white, compact, stellate tomentum

of T. heterophylla.

Tilia caroliniana var. lata (Ashe) Ashe in TorreyaSl: 30 (1031). "The tree de-

scribed as Tilia lata constitutes an isolated colony in the mountains of

Alabama between the eastern and western ranges of this species [T .
caro-

liniana]. It is clearly allied to T. caroliniana and it seems preferable to

regard it as a variety of that species." As stated above, T. lata is identical

with T. heterophi/lla.

Tilia heterophylla tenera (Ashe) Ashe in Bull. Torr. Club 53: 30 (1026).

Tilia eburnea lasioclada (Sargent) Ashe in op. cit. 31.

Tilia neglecta sensu Fernald (1050) 000, pro parte.

Trees usually 15-20 m. tall, but sometimes reaching a height of 30 m.

with a d.b.h. of 1-1.2 m.; bark on old trunks thick, firm, longitudinally

furrowed; branehlets stoutish, almost always glabrous, silver-gray or

reddish brown; winter buds glabrous or nearly so, reddish, 5-8 mm.
long, the outer scales slightly ciliolate at apex; leaves of the flowering

branches variable in outline, of firm texture, 8-15 (or the longest 15-

20) cm. long, 6-12 cm. wide, ovate, thin, the apex gradually or abruptly

acuminate, the base obliquely truncate or rarely slightly cordate; the

side of the blade nearest the branch larger; principal veins 7-9 pairs,

the connecting veins prominent on the lower surface of the blade;

upper surface at maturity smooth, dark green, lustrous, and glabrous,

the lower surface nearly always covered with thick, firmly attached,

pale or silvery pannose tomentum, varying occasionally to nearly

glabrous; trichomes commonly 8-rayed (or 6-, or 4-), the rays 0.2-0.3

mm. long; margins serrate with incurved, apiculate, gland-tipped teeth;

petioles slender, glabrous, or rarely pubescent, 4-7 cm. long, about one-

fourth the length of the blade; bracts linear-elliptic to oblanceolate or

spatulate, narrowed and rounded at the apex, asymmetrically cuneate

at base, finally glabrous, 10-15 cm. long, 2-3 cm. wide, nearly sessile

or decurrent; peduncle slender, glabrous, the free portion 2-4 cm. long;
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Map 4. Tilia heterophylla Vent.

pedicels stout, sparingly pubescent with stellate trichomes; flowers 7-

12 mm. long, in mostly 8-20-flowered cymes; sepals pale pubescent

outside, villous within, acuminate, triangular-lanceolate or deltoid, 5-

6 mm. long, 3 mm. wide at base; petals 8-9 mm. long, 2-3 mm. wide,

elliptical, cucullate, the apex obtuse and erose, longer than the sepals;

staminodia spatulate, erose, 5-6 mm. long, 1-1.5 mm. wide above the

middle, the claw about 2 mm. long, anthers about 1 mm. long; fila-

ments about 2 mm. long; style 6-7 mm. long, hispidulous below the

middle, otherwise glabrous, about as long as the petals; stigma 5-lobed;

fruits subglobose, apiculate, tomentulose, 7-10 mm. in diameter, single

or usually 5 or 6 together; fruiting pedicels closely stellate, eventually

glabrescent; seeds brown, glabrous; cotyledons lobed to below the

middle, the central lobe one-third longer than the others, hispidulous

with simple trichomes along the veins, strongly so on the lower sur-

face; hypocotyl retrorsely strigose.

TYPE LOCALITY: "Cet arbre, qui se trouve plus particulierment

dans les parties maritimes de la Virginie et de la Caroline. ..."

RANGE: In moist soil or on rich wooded slopes from south central

New York and southeastern Canada to Pennsylvania and West Vir-

ginia, westward along the Ohio River through southern Ohio to the

southern tip of Illinois, southward from Kentucky to Alabama, north-

western Florida, and North Carolina. Flowering in June and July;

fruits maturing in July-October.
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SIGNIFICANT COLLECTIONS

Canada

ONTARIO. Stormont: He Cornwall, Fr. Marie-Victorin ct al. 56828

(DAO, MOAR).
QUEBEC. Chambly: Longueuil, Fr. Rolland-Germain 30504 (CU,

MOAR)

.

United States

ALABAMA. Coosa: Rockford, W. W. Ashe (NCU). Dallas: Sardis,

R. S. Cocks 836 (AA, NO). De Kalb: Valleyhead, T. G. Harbison 10

(AA). Henry: Abbeville, Elsie Quarterman & Catherine Keever 58-28

(VDB). Lee: Auburn, F. S. Earle & C. F. Baker (F, ILL, KSC, LCU,
MBG, NCU, OC, OS, YU). Montgomery: Montgomery, W. W. Ashe

131 (NCU). Walker: Sipsey River, W. W. Ashe 97 (NCU). Winston:

Sipsey River, W. W. Ashe (ILL, MBG).

ARKANSAS. Baxter: without locality, W. W. Ashe (GA) . Marion:

Cotter, E. J. Palmer 10559 (PH). Newton: Ponca, D. M. Moore 32343

(FHKSC, UARK)

.

FLORIDA. Gadsden: River Junction, A. H. Curtiss 5875 (AA, CU,
KSC, MBG, NCU, NEB, NY, US), paratype of T. heterophylla var.

nivea Sarg. ; also cited and labeled by V. Engler T. caroliniana X
heterophylla; River Junction, T. G. Harbison 29 (AA), type of T.

heterophylla var. nivea Sarg. Jackson: Rock Cave, R. M. Harper 167

(AA). Leon: Tallahassee, R. K. Godfrey 54967 (USF). Liberty:

Torreya State Park, R. M. Schuster A-7130 (VDB). Wakulla: Craw-
fordsville, R. M. Harper 211 (ILL).

GEORGIA. Baker: junction of Flint River and Ichawaynochaway
Creek, R. F. Thorne & W. C. Muenscher 8610 (GA). Baldwin: Mill-

edgeville, T. G. Harbison 1552 (AA). Bartow: Allatoona Dam, W. H.

Duncan 8417 (GA, MBG). Bibb: Macon, Loomis (NY). Catoosa:

Ringgold, J. K. Small (AA, F, NY, US). Cherokee: Canton, W. H.

Duncan 8357 (GA). Clarke: Bear Creek, W. H. Duncan 1185 (GA).

Columbia: Germains Island, R. M. Harper 1302 (AA, F, MBG, NEB,
NY). Decatur: Bainbridge, J. K. Small (AA). De Kalb: Stone

Mountain, J. K. Small (AA, F, LCU, MBG, NCU, NY, PH). Dooly:

Turkey Creek, W. H. Duncan 5080 (GA). Dougherty: Albany, J. W.
Gillespie 4871 (AA, MICH). Early: Gilbert Landing, R. F. Thorne

7283 (GEO). Elbert: Elberton, T. G. Harbison (NCU). Floyd: Rus-

sell, T. G. Harbison (NCU, UARK). Franklin: Royston, E. J. Palmer

42449 (GA, MBG, MICH, NY, PH). Fulton: Campbelltown, W. H.

Duncan 3655 (GA). Gordon: Calhoun, A. N. Leeds 2183 (PH).
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Gwinnett: Buford, W. H. Duncan 3603 (GA). Habersham: Cornelia,

T. G. Harbison (NCU). Lee: Muckalee Creek, W. H. Duncan 2327

(GA). Lumpkin: Dahlonega, W. W. Ashe (NCU). Meriwether:

White Sulphur Springs, T. G. Harbison 6418 (NCU). Murray: Little

Bald Mountain, W. H. Duncan 2776 (GA). Muscogee: Columbus, T.

G. Harbison (NCU). Oconee: Watkinsville, W. H. Duncan 13538

(GA). Rabun: Wiley, WT
. W. Ashe (NCU). Richmond: Augusta, C.

S. Sargent in 1914 (AA). Spalding: Pomona, A. L. Quaintance 109

(KSC). Stephens: Toccoa, WT
. H. Duncan 6462 (GA). Sumter: Flint

River, R. M. Harper 1049 (AA, F, MBG, NY). Talbot: Geneva, W.
H. Duncan 8502 (GA). Towns: Hightower Bald, W. H. Duncan 7025

(GA, MBG). Union: Vogel State Park, W. H. Duncan 2906 (GA).

Wilkes: without locality, T. G. Harbison 6 (AA).

ILLINOIS. Hardin: Cave in Rock, E. J. Palmer 15471 (AA, MBG).
Massac: Metropolis, Palmer 22575 (AA). Pope: Golconda, Palmer

17017 (AA, MBG). Pulaski: Mounds, Palmer 14875 (AA) , 16570

(AA, NY, US). Richland: Lower Wabash Valley, R. Ridgway
3162 (CU).

INDIANA. Clark: Forest Reserve, C. C. Deam 16304 (AA, ILL.

US). Crawford: Leavenworth, Deam 16475 (AA, F). Dearborn:

Aurora, Deam 16050 (AA, IND). Dubois: St. Anthony, Deam 16522

(AA, ILL, US). Floyd: New Albany, Deam 16314 (AA). Harrison:

Sy2 miles N.E. of Leavenworth, Crawford Co., Deam 18603 (AA, IND,
MBG). Jefferson: Hanover, A. H. Young 50 (LSU). Jennings: Com-
miskey, Deam 28043 (AA, ILL, IND). Perry: Cannelton, Deam 16575

(AA, IND, MBG). Ripley: Versailles, Deam 13794 (IND). Spencer:

St. Meinrad, Deam 16505 (AA, IND). Switzerland: Vevay, Deam
13808 (AA, IND). Warrick: Newburgh, Deam 16689 (AA).

KENTUCKY. Ballard: Wickliffe, E. J. Palmer 16573 (AA, MBG).
Bell: Pineville, R. E. Horsey 1948 (AA). Boyd: Ashland, R. E.

Horsey 839 (AA). Boyle: bank of Clarks Run, Mary E. Wharton
10900 (KY). Breathitt: Jackson, R. E. Horsey 1118 (AA). Camp-
bell: Newport, W. Cleburne (ILL, NEB). Carter: Grayson, Palmer

39528 (AA, MBG, NY, PH, US). Clark: Boone Creek, Mary R.

Beckett 482 (KY). Fleming: Plummers Mill, Mary E. Wharton 4530

(KY). Garrard: White Oak Creek, Mary E. Wharton 10091 (KY).

Hancock: Hawesville, Palmer 17810 (AA, MBG, US). Harlan: Black

Mountain, Mary E. Wharton 6336 (KY). Jefferson: Louisville, O. E.

Mueller 4112 (KY). Lee: without locality, W. W. Ashe (LCU).
Letcher: Jenkins, R. E. Horsey 1330 (AA). Lewis: Vanceburg, Mary
E. Wharton 5094 (KY). Lyon: Eddyville, Palmer 22520 (AA, MBG).
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Madison: Richmond, R. E. Horsey 1063 (AA). Marshall: Calvert

City, W. H. Duncan 6179 (GA). McCreary: Stearns, W. W. Ashe

(NCU). Mercer: Shakertown, Mary E. Wharton 9223 (KY). Mont-

gomery: Mount Sterling, R. E. Horsey 2314 (AA). Pulasky: Somer-

set, Mary E. James & F. T. McFarland 4840 (US). Rockcastle: Mt.

Vernon, R. E. Horsey 2401 (AA). Union: U.S. Dam 49, Ohio River,

H. T. Shacklette 102 (AA). Warren: Bowling Green, Sadie F. Price

(NY). Wayne: Monticello, L. B. Smith & A. R. Hodgdon 3934 (NY,

US). Wolfe: Torrent, Sadie F. Price in 1898 (MBG).

MARYLAND. Garrett: Shallmar, J. Luttman 608 (LCU) . Mont-

gomery: Plummers Island, A. Rehder (AA, ILL).

MISSOURI. Barry: Eagle Rock, E. J. Palmer 6287 (CU). Stone:

Galena, Palmer 10566 (AA, ILL).

NEW JERSEY. Burlington: Edgewater Park, B. Long 18947 (PH).

Camden: Clementon, B. Long 49207 (PH).

NEW YORK. Cayuga: Genoa, A. J. Eames k K. M. Wiegand 12450

(CU). Essex: Clifford's Falls, Katherine R. Guest 340 (PH). Living-

ston: Springwater, H. H. York (PENN). Monroe: Rochester, Mary
O. Milton 577 (MOAR). Onondaga: Jamesville, H. P. Brown 8343

(FLAS). Seneca: Fayette, H. Castle & W. R. Dann (CU). Tompkins:

Ithaca, A. J. Eames 12462 (CU).

NORTH CAROLINA. Anson: Jones Creek, J. S. Holmes in 1917

(NCU). Ashe: without locality, T. G. Harbison 19 (AA). Avery:

Grandfather Mt., G. B. Sudworth in 1890 (YU). Buncombe: Ashe-

ville, H. R. Totten (NCU). Burke: Linville Falls, T. G. Harbison

(AA). Cabarrus: Rocky River, W. B. Fox & L. A. Whitford 3850

(ILL). Catawba: Buffalo Schools Bridge, W. C. Coker (NCU). Cleve-

land: Boiling Springs, W. B. Fox 675 (ILL). Craven: New Bern, T.

G. Harbison (AA, NCU). Cumberland: Fayetteville, H. A. Rankin

(NCU). Davidson: Yadkin College, H. R. Totten 2 (NCU). Davie:

Mocksville, H. R. Totten (NCU). Graham: Tatham Pass, W. B. Fox
736 (ILL). Harnett: Erwin, W. B. Fox 308 (ILL). Haywood: Dell-

wood, Ruby M. Williams (PH). Jackson: Balsam, C. S. Williamson

(F). Lee: White Pine Station on Deep River, H. R. Totten & T. G.

Harbison (NCU). Macon: Highlands, T. G. Harbison 46 (AA). Madi-
son: Hot Springs, L. E.Wehmeyer 709 (GA, MICH). Mitchell: with-

out locality. W. W. Ashe (NCU). Moore: Jessup, W. W. Ashe 193a

I NCU l. New Hanover: Wrightsville, W. W. Ashe (NCU). Polk:

Tryon, Biltmore Herbarium 3571a (MBG). Rowan: China Grove,

Rosa Stirewalt (NCU). Stanly: Badin, W. B. Fox 634 (ILL). Swain:

Qualla Indian Res., W. B. Vox 788 (ILL). Transylvania: "Blue
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Ridge/' J. H. Redfield 5544 (MBG). Watauga: Boone, G. B. Sud-

worth (YU). Wayne: Goldsboro, T. G. Harbison & C. S. Sargent

(NCU). Yancey: Pensacola, W. W. Ashe (NCU)

.

OHIO. Adams: Blue Creek, R. B. Gordon & A. Harper (OS).

Athens: Jacksonville, F. Bartley & L. L. Pontius 793 (NY, US). Bel-

mont: Barnesville, R. E. Shanks 16699 (OS). Brown: Decatur, E. M.

Herrick (OS). Clermont: Union Twp., E. M. Herrick (OS). Colum-

biana: Salineville, E. M. Herrick (OS). Gallia: Gallipolis, R. E.

Horsey 2089 (AA). Hamilton: Cincinnati, C. G. Lloyd 1385 (CM,

PENN). Highland: Paint Twp., E. M. Herrick (OS). Jefferson:

Steubenville, R. E. Horsey 532 (AA) . Lawrence: Coal Grove, R. E.

Horsey 1575 (AA). Meigs: Pomeroy, R. E. Horsey 1606 (AA). Mon-
roe: Clarington, W. A. Kellerman (OS). Montgomery: Dayton, M.

G. Williams (OS). Muskingum: Wayne Twp., E. M. Herrick (OS).

Scioto: Portsmouth, W. W. Ashe 43 (LCU, NCU).

PENNSYLVANIA. Allegheny: Edgewood, E. M. Gress 73 (PAM).
Armstrong: Craigsville, H. A. Wahl 3959 (PENN). Beaver: New
Sheffield, W. W. Graham (CM). Bedford: Imler, D. Berkheimer 5457

(PENN). Blair: Kittaning Point, W. Stone 6659 (PENN). Bradford:

Ulster, H. A. Wahl 17634 (PENN). Butler: without locality, L. K.

Henry (CM). Cambria: Johnston, B. H. Patterson (CM). Centre:

Coburn, J. P. Kelly & L. 0. Overholts (PAM, PENN). Columbia:

Jamison City, E. M. Gress (PAM). Cumberland: Carlisle, E. T.

Wherry et al. (PENN). Dauphin: Elizabethville, D. Berkheimer

13952 (PENN). Fayette: Ohiopyle, E. M. Gress 664 (PAM). Frank-

lin: Marion, R. W. Pohl 5412 (PENN). Fulton: Big Cove Tannery,

W. Stone 7084 (PENN). Greene: Waynesburg, 0. E. Jennings (CM).

Huntingdon: Alexandria, A. P. Garber (PH). Juniata: East Water-

ford, E. T. Wherry et al. (PENN). Lackawanna: Scranton, A. Twin-

ing 25 (AA). Lancaster: Columbia, A. P. Garber (OS). Lehigh:

Slatington, H. W. Pretz 7755 (PH). Luzerne: Hunlock Creek, S. L.

Glowenke 2921 (MOAR). Lycoming: Buttonwood, Mildred T. Travis

1690 (PENN). McKean: Ceres, J. W. Adams et al. 8114 (PENN).
Mifflin: Lewistown, O. E. Jennings (PAM). Monroe: Canadensis,

N. L. Britton & J. K. Small (AA). Montgomery: Melrose Park, B.

Long (PH). Montour: Montour Mt., O. E. Jennings (CM). North-

ampton: Steel City, R. L. Schaeffer 26507 (PH). Northumberland:

Mandata, P. R. Wagner 8742 (MOAR, PENN). Perry: New Bloom-

field, J. W. & M. L. T. Adams 1394 (MBG, MOAR, PENN). Pike:

Beaver Dam, S. Brown & C. F. Saunders (PH). Schuylkill: Summit
Station, P. R. Wagner 5487 (PENN). Snyder: Paxtonville, D. E.
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Wade 962 (PENN). Somerset: Meyersdale, W. Stone 8542 (PENN).
Sullivan: Lopez, C. S. Williamson (PH). Susquehanna: Ararat, C. F.

Saunders (PH). Tioga: Morris, H. A. Wahl 16834 (PENN). Venango:

Franklin, H. A. Wahl 6218 (PENN). Washington: Millsboro, F. H.

Bell 396 (PENN). Wayne: Island Lake, W. L. Dix 889 (PENN).
Westmoreland: Ligonier, E. M. Gress 780 (PAM). Wirt: Palestine,

Elizabeth A. Bartholomew W-3213 (WVA). Wyoming: Laceyville,

S. L. Glowenke 4136 (PENN).

SOUTH CAROLINA. Anderson: Anderson, J. Davis 1679 (ILL,

NEB). Oconee: Walhalla, W. H. Duncan 11895 (GA, MBG).

TENNESSEE. Blount: Millers Cove, A. Ruth 2593 (NCU, NY).

Cannon: Woodbury, S. Fairchild et al. 7610 (GA). Carter: Roan ML,
A. S. Hitchcock (ILL). Davidson: Nashville, A. Gattinger (CU,

KANU, MBG, PENN, US, YU). Franklin: Anderson, H. Eggert

(MBG). Hamilton: Chattanooga, E. J. Palmer 35447 (AA). Knox:

Knoxville, A. Ruth (ILL, MBG). Maury: Columbia, H. K. Svenson

10373 (MBG). Montgomery: Clarksville, Palmer 17642 (AA, MBG,
US). Polk: Chables, W. A. Dayton 803 (USFS). Putnam: Monterey,

T. G. Harbison 3505 (NCU). Roan: Rockwood, D. M. Coffman (US,

YU). Sevier: Gatlinburg, W. B. Fox 741 (ILL). Sullivan: Holston

River, A. J. Sharp et al. 3245 (NY). Van Buren: Fall Creek State

Park, D. Capelnor 551 (VDB). Washington: Johnson City, A. Gray,

J. H. Redfield, W. Canby, & C. S. Sargent 103 (AA, CM). White: Bon

Air, A. J. Sharp et al. 3763 (GA, ILL, KY, PENN).

VIRGINIA. Alleghany: Clifton Forge, T. G. Harbison 12 (AA).

Amherst: Coffey's Creek, R. S. Freer (NCU). Augusta: Augusta

Springs, E. S. Steele (US, YU). Bath: Hot Springs, T. G. Harbison

7220 (AA). Bedford: without locality, A. H. Curtiss (F, CU, KANU,
MAINE, MBG, NEB). Campbell: Lynchburg, N. L. & E. G. Britton

& A. M. Vail (CM, NY). Carroll: Farmer ML, New River, J. K.

Small (AA, CM, OC). Clarke: Berryville, H. R. Totten (NCU).
Craig: Iron Hill, E. S. Steele 230 (MBG, OC). Fairfax: Great Falls

of Potomac River, H.R. Totten (NCU, NY). Frederick: Middletown,

F. W. Hunnewell & H. K. Svenson 4909 (OC) . Giles: Pembroke, J. W.
Adams & E. T. Wherry 2364 (AA, MOAR, US). Isle of Wight: Fort

Boykin, M. L. Fernald & B. Long 13082 (US). Page: Luray, E. S.

Steele 78 (MBG). Roanoke: Roanoke, T. G. Harbison 8 (US). Rock-

bridge: Natural Bridge Station, E. B. Bartram (PH). Smyth: Marion,

J. K. Small (F, MBG, MICH, NY, PH). Surry: Claremont, M. L.

Fernald & B. Long 8365 (US). Tazewell: Tiptop, T. G. Harbison 1616
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(AA). Wise: St. Paul, T. G. Harbison 1736 (NCU). Wythe: Reed

Creek, J. K. Small (F, MBG, NY, OC, PENN).

WEST VIRGINIA. Barbour: Nestorville, Agnes Haller (WVA).
Berkeley: without locality, H. I. Shreve (WVA). Brooke: Castle-

man's Run, Elizabeth A. Bartholomew & Mildred C. Fry B-216

(WVA). Calhoun: Arnoldsburg, E. L. Core (WVA). Clay: Clay,

E. L. Core (WVA). Grant: Mt. Storm, E. L. Core 6046 (WVA).

Greenbrier: White Sulphur Springs, K. K. Mackenzie 532 (IND,

MBG, MICH, NY). Hampshire: Hanging Rock, W. Frye (WVA).
Hardy: Wardensville, E. E. Berkley 1555 (MBG). Jefferson: Har-

pers Ferry, I. Tidestrom 4835 (MICH). Mason: Ten Mile Creek, E. L.

Core 6515 (WVA). Mercer: Bramwell, W. B. Fox (WVA). Mineral:

Elk Garden, E. E. Berkley 1717 (MBG). Monongalia: Morgantown,

R. C. Spangler 219 (WVA). Monroe: Creamery, W. B. Fox (WVA).

Nicholas: Panther Creek, W. B. Fox (WVA). Ohio: Middle Wheel-

ing Creek, Elizabeth A. Bartholomew 040 (WVA). Pendleton: Spruce

Mt., E. L. Core (KANU, WVA). Pleasants: Saint Marys, Elizabeth

A. Bartholomew 205 (WVA). Pocahontas: Durbin, R. B. Clarkson

149 (WVA). Raleigh: New River, J. P. Tosh 87 (WVA). Randolph:

Elkins, A. Rehder (AA, MBG). Summers: Hinton, W. Boone 175

(WVA). Taylor: Grafton, E. L. Core 5455 (WVA). Tucker: Ham-
bleton, J. H. Buell 70 (USFS). Tyler: Friendly, Elizabeth A. Bar-

tholomew (KANU). Upshur: Buckhannon, W. M. Pollock (ILL, KSC,

NCU). Webster: Jerryville, W. M. Leeson (WVA). Wirt: Palestine,

Elizabeth A. Bartholomew 919 (WVA)

.

The white basswood is typically a southern species, attaining a

height of 60-80 feet and a d.b.h. of 20-30 inches. It is a common tree

from western New York to southern Illinois and northern Arkansas,

reaching its largest size and greatest beauty in the forests which cover

the slopes of the mountains of North Carolina, Tennessee, and Ken-

tucky. It is common throughout the state of West Virginia, usually

more abundant at lower elevations. The leaves appear somewhat

larger than those of other American species. They are commonly

ovate or elongate-ovate, obliquely truncate at the base, usually whitish

or silvery white on the lower surface and pendent on long petioles.

In one of the best of the early descriptions of Tilia heterophylla,

Thomas Nuttall (1842: 91) says:

This is one of the rarest [i.e., choicest
|
and most ornamental trees of the whole

genus, and as far as my own observations go, it is almost wholly confined to

the shady forests of the Ohio and its tributary streams, to which Pursh also

adds the banks of the Mississippi. ... In descending the Ohio, late in autumn.
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(about the year 1S16) I got out of the boat ... to walk round Le Tart's Rapids

above Cincinnati, here I observed almost an exclusive forest of this fine linden,

on a rather elevated alluvial platform, in a light, rich, calcareous soil. Most
of the trees were tall and rather slender, 60-80 feet in height, and the ground

was thickly strewed with their large and singular leaves, almost as white as

snow beneath. . . . The young branches are purplish and somewhat glaucous.

The largest leaves I have seen are about G or 7 inches long, and 3 to 5 broad.

In the young state, the white pubescence beneath is most conspicuous when

the leaves are thinly covered, the hairs are stellate, the serratures strong and

sharp, with acuminated rigid points, the upper surface is dark green; the base

of the leaf varies considerably, sometimes it is sinuated, at other times per-

fectly flat and truncated; the leaves are always very oblique at the base. The

flowers are somewhat larger than those of T. americana, and the fruit is villous,

nearly spherical, and certainly always without any ribs.

Toward the northern part of its range, some trees tend to have leaves

with thinner pubescence; such trees, often identified as T. michauxii,

might represent hybrids with T. americana, but T. heterophylla shows

a wide range of variation in pubescence, although in this respect it is

possibly somewhat less variable than T. caroliniana and T. mexicana.

While the majority of specimens show7 the characteristic dense, ap-

pressed, firmly attached, whitish stellate tomentum, others have the

lower surface nearly glabrous except for a few scattered stellate tri-

chomes, and in a few specimens the surface is glaucous. Tilia caro-

liniana has usually tawny, stipitate, looser trichomes. Sparsely pubes-

cent specimens of T. heterophylla, especially of sprout leaves, are

sometimes labeled T. neglecta or T. michauxii. The leaves tend to be

larger than those of T. americana and T. caroliniana, often 15-20 cm.

long, dark green above, acute or acuminate. Flowers are slightly larger

and often fewer than in T. americana. The globose fruits are about

1 cm. in diameter, larger than those of T. caroliniana, and with a

thicker pericarp.

Occasional specimens of T. heterophylla have the leaves so nearly

glabrous beneath that a close scrutiny is necessary to see the fine stel-

late pubescence. The lower surface of leaves should be studied through

a binocular microscope to be sure of the pubescence character, which,

although usually evident, may be in certain specimens somewhat elu-

sive. The pubescence of T. heterophylla is more firmly attached, flat-

ter, denser, and less frequently deciduous than that of T. caroliniana.

Leaves of sprouts are, as in other species, extremely variable in size,

shape, and pubescence, sometimes varying to nearly glabrous and

somewhat glaucous on the lower surface. It is an interesting fact that

the sprout leaves of T. heterophylla are usually less pubescent than

those of the flowering branches, while in T. americana the reverse is

true, the pubescence of the lower surface of the leaves, if any, being
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always more evident on the sprout leaves. The usual and typical con-

dition of the lower surface of the blades of flowering branches of T.

heterophylla is whitish stellate pubescent with a compact, often pan-

nose tomentum consisting of very numerous, flattened, usually eight-

rayed trichomes covering the surface not only along the veins and

veinlets but in the interstices as well. The blades are usually ample,

typically longer than wide, abruptly acuminate, darker, smooth, gla-

brous on the upper surface, and the base of the blade is character-

istically obliquely truncate.

A collection from River Junction, Gadsden County, Florida (A. H.

Curtiss 5875) has been named T. caroliniana X heterophylla V.Engler,

hybr. nov. Both species occur in Gadsden County, and interspecific hy-

brids are possible on the basis of geography, although none has yet

been discovered. In this instance, however, both flowering and fruit-

ing specimens, distributed by Curtiss as T. pubescens, belong clearly to

T. heterophylla. It is interesting to note that this collection is also a

paratype of T. heterophylla var. nivea Sarg., which is said to differ

from the type in "the whiter tomentum on the lower surface of the

leaves, the glabrous styles, in the tomentum on the lower side of the

bract of the peduncle at the time the flowers open, the slightly pubes-

cent gray or pale reddish brown branches, and in the puberulous

winter-buds." None of these characters is diagnostic.

In 1926, Tilia lata Ashe was at first contrasted with T. heterophylla,

but later (1931) Ashe said that it is clearly allied to T. caroliniana.

Study of type collections including topotypes confirms relationship with

T. heterophylla, with which it is identical in leaf pubescence and from

which on other characteristics it cannot be distinguished.

The difference between the white stellate-tomentose or stellate-

pannose pubescence of T. heterophylla and the loose, usually darker

colored stellate pubescence of T. caroliniana is chiefly quantitative.

The structure of the trichomes, the number and length of branches, and

the diameter of the whole trichome are essentially the same in both

species. The conspicuous and usually unmistakable difference in the

pubescence is caused chiefly by the number and arrangement of tri-

chomes. In T. heterophylla they are more numerous, closer together,

characteristically so compact as to present a nearly unbroken surface

of tomentum, producing a panniform surface, that is, having the ap-

pearance of felt or woolen cloth. This is the usual condition. A few

specimens are found from which the tomentum has all but vanished,

leaving only white, scattered, stellate trichomes, and, rarely, occasional

leaves are seen that are almost glabrous, with only an occasional tri-

chome to be found here and there.
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Very young leaves (3-4 cm. long) of Tilia heterophylla are pubes-

cent on both sides, the bright green and glossy upper surface at first

sparsely and finely pubescent with short, chiefly branched trichomes,

but soon glabrescent. The lower surface is pale or whitish with a

copious pubescence of both simple or bifurcate trichomes about 1 mm.
long on the veins, and a copious, minute, dense, soft pannose covering

over the surface between and along the tertiary veins. Minute, ellip-

soidal, multicellular glandular trichomes are abundant along the veins

and the petiole. The characteristic axillary tufts are not evident at

this stage.

The pattern of venation shows several veins from the base of the

blade with the central one longest and strongest and extending into the

apex of the blade as a continuation of the petiole. There are eight to

ten pairs of opposite or subopposite primary lateral veins, although

the short ones in the apex of the blade are alternate. As in other spe-

cies, the secondary veins branch only from the proximal or lower side

of the lateral veins, and then chiefly from the first pair and from the

apices of the others. Tertiary cross-veins are numerous, conspicuous,

somewhat curved or nearly straight, with the intervals densely

pubescent.

There are 100-120 ciliate curved teeth, each with one veinlet. They

are finer, narrower, less curved, and more numerous than those of

T. americana.

Tilia caroliniana Mill.: Carolina Basswood
(Plates 7-16)

Tilia caroliniana Miller, Gard. Diet., ed. S, Tilia No. 4 (176S). Described from
a tree cultivated in England, where it had been introduced from Carolina by
Catesby. The type is in the herbarium of the British Museum, the name
written on the sheet in Miller's handwriting. The lower surface of the leaves

is clearly and definitely stellate-pubescent, particularly along the veins. This

specimen is also the type of Alton's T. pubescens. Du Roi (1772) 2: 469;

Wangenheim (1787) 56; Simonkai (1888) 316; Engler (1909) 131; Sargent

(1918) 496, (1922) 740; Bush (1933) 843; Coker & Totten (1945) 334;

Hunt (1947) 735; Little (1953) 419; Brown (1956) 66.

Tilia americana sensu Walter, Fl. Carol. 153 (1788); Curtis (1860) 79; Coulter

(1891) 46; Mohr (1901) 613; Lewis (1915) 140; Brown (1945) ISO, f. 109.

Non L. (1753). Walter's specimen (British Museum) has the lower leaf

surface stellate-tomentose and the young branchlet pubescent. It is evidently

Tilia caroliniana.

Tilia pubescens Aiton, Hort. Kew. 2: 229 (1789). "T. fioribus nectario in-

structis, foliis basi truncatis obliquis denticulato-serratis subtus pubescenti-

bus. T. caroliniana Mill. diet. Pubescent Lime Tree. Nat. of Carolina. Mr.
Mark Catesby. Introd. about 1726. Mill. diet. edit. 8. Fl. July and August."
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Willdenow (1799) 2: 1162; Duhamel (1801) 1: 22S, pi. 51; Ventenat

(1803) 4: 10; Persoon (1806) 2: 66; Poiret (1S06) 681; F. A. Michaux
(1813) 3: 311; Pursh (1814) 363; Hayne (1822) 112; DeCandolle (1824)

513; Elliott (1824) 3; Watson (1825) 135; Torrev & Grav (1838) 240;

Chapman (1860) 59; Bayer (1862) 56; Koch (1869) 479; Gray (1887) 305,

(1897) 343; Sargent (1891) 55, pi. 26; Britton (1901) 617; Small (1903)

761; Bntton (1908) 689; V. Engler (1909) 128; Schneider (1909) 384;

Small (1913) 70; Britton & Brown (1913) 2: 512.

Tilia americana
ft

caroliniana (Miller) Castiglioni, Viag. negli Stati Uniti 2:

389 (1790).

Tilia grata Salisbury, Prodr. 367 (1796). This is a renaming of T. pubescens

Ait,

Tilia pubescens var. leptophylla Ventenat in Anal. Hist. Nat. [Madrid] 2: 64

(1800); Pursh (1814) 363; DeCandolle (1824) 513; Loudon (1838) 375;

Torrey & Gray (1838) 240; Gray (1887) 305, (1897) 344.

Tilia multiflora hort. ex Ventenat in op. cit, 64.

Tilia laxiflora Michaux, Fl. Bor. Am. 1: 306 (1803). "T. foliis cordatis, sensim

acuminatis, rariter dentatis, membranaceis : paniculis laxifloris: stylo petalis

longiore. Hab. in maritimis Carolinae, Virginiae." Poiret (1S06) 683; Per-

soon (1806) 2: 66; Pursh (1814) 363; Hayne (1822) 113; DeCandolle

(1824) 513; Elliott (1S24) 2; Don (1831) 553; Spach (1834) 343; Dietrich

(1839) 237; Walpers (1842) 359; Bayer (1862) 55.

Tilia stenopetala Rafmesque, Fl. Luclov. 92 (1817). "Foliis base obliquis denti-

culatis glabris, petalis oblongis acutis integris. Raf. Tilleul de la Louisiana.

Rob. p. 484. Large tree over 60 feet high, and two feet in diameter, bark

thin and rough, wood soft and light, peduncles long and slender on a bractea,

flowers small, very fragrant." This name is usually placed as a synonym of

T. americana (Merrill, 1949: 165). The statement in the original publica-

tion quoted above that the leaves are glabrous supports this, but T. ameri-

cana does not extend southward to the present state of Louisiana. Rafines-

que's name must apply to glabrous-leaved T . caroliniana Mill.

Tilia mississippiensis Bosc ex Spach in Ann. Sci. Nat, Bot. II. 2: 340 (1834).

Type locality: New Orleans, Louisiana. DeCandolle (1S24) 513, pro syn.

T. pubescens ft leptophylla Vent.; Spach (1834) 340, pro syn. T. nigra

ft laxiflora Spach; Bayer (1862) 54; Render (1949) 455, pro syn. T.

americana L.

Tilia truncata Spach in Ann. Sci. Nat. Bot, II. 2: 342 (1834). "Habitat in

Carolina atque Georgia.— In Horto Parisiensi sub dio culta floret Julio,

fructus autem maturos rarissime perficit, (Vs. sp. in herb. Michx. et Vent,

atque v.c.)." Dietrich (1839) 237; Walpers (1842) 359; Bush (1933) 844.

Tilia americana var. laxiflora (Michaux) Loudon, Arb. Frut. Brit. 1: 374

(183S).

Tilia americana var. pubescens (Aiton) Loudon, loc. cit.

Tilia americana var.
ft

walteri Wood, Flora Atlantica 64 (1S70). "Lvs. pubes-

cent (but green) beneath. A large tree. Va, to Fla."

Tilia leptophylla (Ventenat) Simonkai, Rev. Til. Hung. 323 (1S8S); Small

(1903) 762, 1335; Britton & Brown (1913) 512; Lewis (1915) 141. Simon-
kai says: "foliis . . . subtus glauco vel pallide virentibus, junioribus saltern

stellato pubescent ibus, adultis sacpe glabrinsculus. . .
." This is clearly the

form of T . caroliniana with the pubescence quickly deciduous from the
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underside of the leaves that Small described as T. fioridana. This frequently

has the lower surface of the leaves pale or glaucescent. T. leptophylla

(Vent.) Simonkai is erroneously listed as a synonym of T. americana L. by

V. Engler (1909: 136) and by Render (1949: 455).

Tilia americana mississippiensis (Bosc) Schelle in Beissner, Schelle & Zabel,

Handb. Laubh.-Benen. 338 (1903).

Tilia fioridana Small, Fl. Se. U.S. 761, 1335 (1903). In rich woods, Jackson

Co, Florida, A. H. Curtiss 401*, NY, type; AA, F, KANU, MBG, NEB, US,

isotypes. Britton (190S) 6S6; Schneider (1909) 3S2; Small (1913) 69; Sar-

gent (1918) 431, (1922) 737, the binomial wrongly ascribed to Ashe; Stand-

lev (1923) 735; Bush (1927) 245, (1929) 549, (1933) 845; Palmer &
Stevermark (1935) 597; Stevermark (1940) 353; Fernald (1941) 604;

Coker & Totten (1945) 330; West & Arnold (1946) 140; Fernald (1950)

999, wrongly ascribed to (V.Engler) Small; Little (1953) 419.

Tilia australis Small, loc. cit. On wooded hillsides, Blount Co, Alabama, H.

Eggert, June 20, 1897, NY, type; MBG, isotype, distributed as T. hetero-

phylla. This is based on glabrous specimens of T. caroliniana, with unusually

broad bracts and the lower surface of the leaves glaucous and essentially

glabrous. An additional character adduced by Bush (1933: 843), the entire

or erose staminodia, seems to depend on the magnification. Although the

type collection appears distinctive, it is matched by collections from other

parts of the range of T. caroliniana, distributed as T. fioridana, T. leuco-

carpa. T. nuda. and under other names. Britton (190S) 685; Schneider

(1909) 382; Bush (1927) 244, (1933) 846.

Tilia pubescens var. aitonii V.Engler, Monogr. Gatt. Tilia 128 (1909). Type
not indicated, but specimens cited from "Carolina," Beijrich; Texas: Braun-

fels, Lindheimer; Houston, Lindheimer, Drummond 48; Marshall, Bush 659;

Florida: Wahoo, Buckley; Lake City, Rolfs; Arkansas: "Julton" [Fulton],

Bush 1062.

Tilia pubescens var. aitonii f. glabrata V.Engler, op. cit. 129. "A typo differt

foliis glabratis. Spontan und kultiviert, ziemlich selten. Marshall, Tex.

(BUSH, PI. Tex. no. 992!).— Am Ufer des White oak bayou, Houston,

Tex. (LINDHEIMER no. 106! —Herb. ENGELM. no. 10799 !). — Julton

[Fulton], Ark. (BUSH, PI. Ark. no. 2250! ) — Walder der Warnockberge

[Warnock Mt.], Blount Co, Alab. (C. MOHR!). — Herb. KOEHNE no.

2700!"

Tilia pubescens var. aitonii f. heteromorpha V.Engler, loc. cit. "Folia diversi-

formia, minora a typo vix diversa, apice satis obtusa, majora numerosiora

manifeste grosse serrata, longe acsensim acuminata, in axillis pedunculos

elongates atque cymas squarrosas gerentia. Spontan; selten.— Lake City,

Columbia Co, Fla. (NASH, PI. Flo. no. 21SS! )." The lower surface of the

leaves shows the characteristic loose stellate pubescence of T . caroliniana.

Tilia pubescens var. ventenatii V.Engler, loc. cit. "Folia plerumque abrupte

acuminata, basi exacte cordata, laminae longitudo latitudinem adaequans.

—

Anscheinend nur spontan verbreitet.— Auburn, Lee Co, Alab. (EARLE u.

BAKER!). [This is T. heterophyUa.'] —Houston, Tex. (LINDHEIMER!
— ELIHU HALL, PI. Tex. no. 63! ) .

— Ufer des Cuffalo-Cujou Tex. (LIND-
HEIMER! —Herb. ENGELM. no. 10839! (.— Columbia, Tex. (BUSH, PL

Tex. no. 1570! 914).— Herb. ENGELM. no. 1077s! 10837!"

Tilia pubescens var. ventenatii f. gymnophylla VJEngler, op. cit. 130. "Natchez,
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Miss. (B. SHIMEK!), Blanco, Tex. (BUSH, PI. Tex. no. 993 !).— College

Station (REVERCHON, PL Tex. no. 4345! 1915!" One collection from
Natchez, Mississippi, June, 1S98, B. Shimek (F), is a sterile specimen of

Morus rubra L.; the MBG sheet is a shade form of T. caroliniana.

Tilia caroliniana var. fioridana (Small) V.Engler, op. cit. 132.

Tilia caroliniana var. vagans V.Engler, ex parte, loc. cit. "Hanmoek, Columbia
Co. (HITCHCOCK, Flo. pi.!) — Flussufer des oberen Georgia (BEY-
RICH ! )

." The label gives the habitat of the Hitchcock collection as "ham-
mock." This was mistaken by V. Engler for the name of the locality. There

is no such place as "Hanmoek."
Tilia alabamensis Ashe in Bull. Charleston (S.C.) Mus. 14: 31 (1918, Oct. 24).

Described from Tombigbee River and its tributaries in Greene, Hale, and
Sumpter counties, Alabama, the type from Boligee Swamp, Greene Co.,

Alabama, W. D. Johnson, August, 1918 (NCU). Bush (1927) 247; Coker
& Totten (1945) 316, say there has been considerable confusion as to the

systematic position of this kind of tree. Ashe described it as T. alabamensis

but later decided that as the flowers were so much like those of T. fioridana,

it was only a long-leaved variety of that "species."

Tilia leucocarpa Ashe in loc. cit. Type from 12 miles E. of Greensboro, Hale
Co., Alabama, W. W. Ashe in 1909. Bush (1927) 238, (1933) 845.

Tilia nuda Sargent in Bot. Gaz. 66: 425 (1918, Nov. 15) ; Sargent (1922) 734.

Rich woods and river bluffs near Natchez, Adams Co., Mississippi, June 2

and Sept. 24, 1915, Miss C. C. Compton 12 (AA). This appears to be a

phase of T. caroliniana, although in the key preceding the original descrip-

tion it is contrasted with T. americana, from which it is said to differ by the

leaves "usually without tufts of axillary hairs," but some specimens, e.g.

Compton 2 (AA) from the type collection, show traces of axillary pubes-

cence, and Sargent (op. cit. 427) points out that "the absence of the axillary

tufts cannot always be depended on. . .
."

Tilia nuda var. glaucescens Sargent in op. cit. 427. Bluffs of the Alabama River,

Berlin, Dallas Co., Alabama, June 11 and July 20, 1915, R. S. Cocks 786
(AA) . The label on one sheet is inscribed "Cocks' Place, Sardis, Ala.," and
on the other "Ala. River near Sardis."

Tilia nuda var. brevipeduncidata Sargent in loc. cit. Flat wet woods subject to

overflow, San Augustine, San Augustine Co., Texas, June 5, 1915, E. J.

Palmer 7889 (AA). This is clearly to be referred to T. caroliniana.

Tilia venulosa Sargent in op. cit. 428. "Rocky 'coves' in rich soil, Hickory Nut
Gap, in the Blue Ridge, North Carolina, W. W. Ashe, April, May and
October 1916 (distributed as T. eburnea Ashe), T. G. Harbison, July 5 and
September 21, 1917 (no. 2 type for flowers, no. 3 type for fruit) ; near

Saluda, Polk County, North Carolina, T. G. Harbison, July 4, 1917 (nos. 1,

2, 4, 5, 7)." This appears to be a northern phase of T. caroliniana. Under-
side of leaves of a sterile specimen (part of syntype) collected by Ashe, num-
bered 7a (ILL), shows clearly the remnants of the characteristic scattered

stellate pubescence of T. caroliniana.

Tilia venulosa var. midtinervis Sargent in loc. cit. "Differing from the type in

its obliquely truncate, not cordate, leaves with 12 or 13 pairs of more
crowded primary veins, ellipsoidal fruit, slender branchlets, and smaller

winter buds. A single tree near Saluda, Polk County, North Carolina, T. G.

Harbison, July 4 and September 20, 1907 (no. 6 type)."
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Tilia littoralis Sargent in op. cit. 429. Shore of Colonel's (formerly Bermuda)
Island on Dyke's Creek, an ocean inlet near the mouths of the North New-
port and Medway rivers near Dunham, Liberty Co., Georgia, Aug. 1, 1916,

Miss Julia King, and June IS, 1917, T. G. Harbison 15 (AA). Sargent

(1922) 736; Bush (1927) 241, (1933) 845; Coker & Totten (1945) 327, who
say: "Bush considered the twigs of the summer shoots glabrous, but they

are quite tomentose. The summer shoots of T. littoralis var. discolor Sarg.,

in which the leaves are nearly white (glaucous) on the under surface, are also

tomentose. This plant is closely related to T. crenoserrata."

Tilia littoralis var. discolor Sargent in op. cit. 430. Colonel's Island, Georgia,

June 16, 1917, T. G. Harbison 16 (AA). Bush (1927) 241.

Tilia crenoserrata Sargent in loc. cit. Florida: sandy woods, Oviedo, Seminole

Co., May 15, 1SS7, T. L. Mead, and June 15 and Aug. 29, 1910 (AA). Sar-

gent (1922) 737; Bush (1927) 241; Coker & Totten (1945) 325, who say

that it is closely related to T. littoralis.

Tilia floridana var. australis (Small) Sargent in op. cit. 435.

Tilia floridana var. oblongifolia Sargent in loc. cit. "Bluffs of the Alabama
River near Berlin, Dallas County," Alabama, June 5 and July 25, 1915, R. S.

Cocks 788 (AA).
Tilia floridana var. hypoleuca Sargent in op. cit. 436. Arkansas: "At the foot

of a high bluff growing on the rock margin of White River or on talus sloping

to the foot of the bluff in rich soil across the river (i.e. in Marion Co.) from
Cotter, Baxter County, E. J. Palmer, June 12, 1914 (no. 5943 type), July

24, 1916 (nos. 10555, 10559)." Bush (1927) 244; Palmer & Steyermark

(1935) 597. Sargent says "The unusual whiteness of the under surface of

some of the leaves of this variety is due to a thick bloom. When this is

rubbed off, the surface left is pale green. This bloom appears to be most
common on leaves near the ends of branches and is often entirely wanting

from those lower down on the branches and from the leaves of young vigor-

ous shoots." From this it would appear that T. floridana var. hypoleuca and
T . floridana var. floridana may be found on the same branch.

Tilia cocksii Sargent in op. cit. 437. Bank of the Calcasieu River, West Lake
Charles, Calcasieu Parish, Louisiana, March 23, 1917, C. S. Sargent & R. S.

Cocks 4922, July 12, 1918 (type for flowers), R. S. Cocks 4949 (type for

fruit) (AA). Sargent (1922) 738; Bush (1927) 245. "From other American
lindens T. Cocksii differs in the thicker dark green lustrous leaves, in the

peculiar bluish color of their lower surface in early spring, and in the pubes-

cence during the summer on the leaves and branchlets of leading shoots in

a species which, except when the leaves unfold and the inflorescence first

appears in early spring, is otherwise glabrous. It is most closely related

to T. floridana, from which it differs in the texture, color, and venation of

the more finely serrate leaves, in the more compact inflorescence, and in the

much shorter portion of the peduncle. I take much pleasure in associating

with this handsome tree the name of Professor Reginald Woodhouse Somers

Cocks, professor of botany in Tulane University and for many years my
companion in annual journeys of exploration through the forests of Louisi-

ana" (Sargent, 1918: 438).

Tilia neglecta sensu Sargent (1918) 494, (1922) 739. Non.Spach (1834).

Tilia caroliniana var. rhoophila Sargent in Bot. Gaz. 66: 49S (1918). Type:
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Houston, Texas, E. J. Palmer 775S, 7776 (AA). Sargent (1922) 741; Hunt
(1947) 735; Dimitri & Alberti (1948) 32, f. 11 (as "roophila").

Tilia texana Sargent in op. cit. 500. Type from Kerrville, Kerr Co., Texas, E.

J. Palmer 10887, 10888 (fruit), others for flowers. Sargent (1922) 742.

Tilia texana var. grosseserrata Sargent in op. cit. 501. "Differing from the

type [i.e. T. texana] in the coarse serration of the leaves, in the absence of

lateral lobes on the leaves and on the bracts of the peduncles, and in the

constantly pale, never rusty pubescence of the branchlets and winterbuds.

... In rocky soil at the foot of a limestone bluff by a small stream forming

the head of the Sabinal River, near Utopia, Uvalde County, Texas, E. J.

Palmer, June 17, 1916 (no. 10227 type), April 10 and October 6, 1917 (nos.

11522, 12937)." Foliage of rather distinctive appearance but specimens show
complete intergradation to Tilia caroliniana from other parts of its geo-

graphical range. Some specimens collected by Mr. Palmer were distributed

to several herbaria as "T. grosseserrata Sarg." an unpublished combination.

Tilia phanera Sargent in loc. cit. Type from Spring Creek near Boerne,

Kendall Co., Texas, E. J. Palmer 10825 (AA). Paratypes: Palmer 114S6,

11593, 12242 (AA). Reeves & Bain (1947) 69.

Tilia phanera var. scabrida Sargent in op. cit. 502. Type: Blanco, Texas, July,

1885, J. Reverchon 1500. "Differing from the type in the scabrate lower sur-

face of the leaves." These are glabrous above and "roughened below by the

persistent bases of fascicled hairs. . .
."

Tilia georgiana Sargent in op. cit. 510. Tvpe: Brunswick, Glynn Co., Georgia,

T. G. Harbison 6, 7 (AA). Sargent (1922) 74S; Bush (1933) 844; Coker &
Totten (1945) 336.

Tilia georgiana var. crinita Sargent in op. cit. 511. Type not designated, but

the first cited collection is from sandy woods, Bluffton, Beaufort Co., South

Carolina, May 28, 1887, J. H. Mellichamp (AA). "To the most hairy form

Sargent has given the name T. georgiana var. crinita but fast growing

branches are very hairy and could easily mislead one" (Coker & Totten,

1945: 337).

Tilia perplexa Harbison, ined. This name has been applied to specimens col-

lected in Jackson, Hinds Co., Mississippi, June 26, 1916, and May 17, 1915,

T. G. Harbison (NCU). These are sterile twigs of T. caroliniana, with the

underside of the leaves more sparsely pubescent than usual.

Tilia hypoleuca (Sargent) Ashe in Charleston (S.C.) Mus. Quarterly 1 (2) : 31

(1925). "Along streams, mountains of northwestern Arkansas, W. W.
A[she]. Pope Creek Mountains, Montgomery County, May 2, 1924. Pine

Creek, Johnson County, near Terry's store, May 13, 1924, No. 47 (type).

Clinton, May 8, 1924, No. 43; Sept. 1923. But for its pubescent pedicels this

tree might be regarded as a form of T. glabra. It resembles a smooth less

robust form of T. venulosa Sarg. of the southern Appalachians. The large

flowers with broad sepals separate it from forms referable to T. floridana

Small."

Tilia porracea Ashe in loc. cit. "Separated from all other species by its small

pubescent foliage, narrow terminal leaves, often cuneate at base. Hickory

Head, Okaloosa County, Florida, W. W. A[she]. April 1023; Oct. 1923, and

Nov. 1!)24" (Bush, 1933: 843). Type material of T. porracea Ashe consists

of small-leaved twigs of T. caroliniana, probably a shade form, or as Ashe

says on one sheet, "a depauperate branchlet." Stellate trichomes persist on
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the lower leaf surface at least until flowering time. At first glance, speci-

mens distributed as T. porracea appear to be a distinct species, but the

peculiar foliage is duplicated in many collections from other parts of the

range. Nearly identical specimens of this thin-leaved form have been col-

lected in North Carolina (Moore Co., W. B. Fox 2540, 359S) and in other

parts of the geographical range of T. caroliniana. It is evidently not confined

to the type locality in Okaloosa Co., Florida.

Tilia floridana var. alabamensis (Ashe) Ashe in op. cit. 32. "Since the flowers

of this form seem much like those of floridana, it at present seems best to

consider this as a long-leaved variety of that species, notwithstanding its dif-

ferent habitat, growing in swamps, whereas floridana is a tree of well drained

sites."

Tilia leucocarpa f. attenuata Ashe ex Bush in Bull. Torr. Club 54: 239

(1927). "... this species frequently occurs in a form that has the leaves

attenuate-acuminate." This is cited as "Greensboro, Alabama, Ashe 41, June

2, 1925." The full label data are: 10 miles E. of Greensboro, Hale Co., Ala-

bama, June 2, 1925, S. A. Dew, P. Bunker, & W. W. Ashe 41, NCU, type;

AA, ILL, MBG, NY, US, isotypes. The tendency toward attenuate leaves

is shown also on the type collection of T. caroliniana in the British Museum.

Tilia ashei Bush m op. cit. 241. Florida: Hickory Head, Oklaloosa Co., W. W.
Ashe, April 25 and June 20, 1923, and Nov. 7, 1924, from the same tree (no.

3 type). The leaves are said to be "essentially glabrous as they unfold," but

a sheet of the type collection shows young leaves densely pubescent, as in

other specimens of T. caroliniana. Coker & Totten (1934) 332.

Tilia alabamensis var. oblongijolia (Sargent) Bush in op. cit. 24S. "The ovate-

oblong leaves, the more prominent tufts of axillary hairs, the slender glabrous

reddish-brown branchlets seem to separate it from floridana; but that it is

a variety of T. alabamensis, I am not sure, and further observations and

collections may prove that it is only a form of T. floridana."

Tilia leucocarpa glaucescens (Sargent) Sudworth, Check List Forest Trees U.S.

201 (1927); Bush (1927) 239.

Tilia leucocarpa var. brevipedunculata (Sargent) Ashe ex Bush in Bull. Torr.

Club 54: 240 (1927, May 2). "Bracts very broad, much longer than the

peduncle; leaves glaucescent beneath." Oklahoma: McCutcheon Co., Aug.
2s, 1921, Ashe 68; Texas: Wood Co., Sept. 16 and 17, 1921, Ashe 37.

Tilia leucocarpa brevipedunculata (Sargent) Sudworth, op. cit. 202.

Tilia crenoserrata var. acuminata Ashe in Bull. Torr. Club 55: 465 (1928).

"This differs from the type [i.e., the type of T. crenoserrata] in the acumi-

nately pointed leaves and like the type it often has summer shoots which

are velvety pubescent. Type: Prof. M. D. Cody and W. W. A[she] near

Gainesville, Fla., June 9, 1925."

Tilia pallida Bush, ined. Hillside woods, San Augustine, San Augustine Co.,

Texas, June 5, 1915, E. J. Palmer 7882, in flower (AA). Sheet annotated

"T. pallida Bush 3-13-29. TYPE." A second sheet, from wet woods, same
locality and date, E. J. Palmer 7883 (AA), bears a branchlet with leaves

only. It is marked by Bush "Co-type." These specimens belong to T . caro-

liniana. The leaves are pale and glabrous beneath; the axillary tufts of tri-

chomes are small and inconspicuous, or absent.

Tilia leucocarpa var. cocksii (Sargent) Ashe in Torreya 31: 39 (1931). "The
chief character presented by Dr. Sargent for the separation of T. cocksii
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from T. leucocarpa Ashe {T. nuda Sarg.) is the pubescent summer shoots of

the former species. It is now known, however, that T. leucocarpa also de-

velops pubescent summer shoots. The only other evident difference between
these trees seems to be that the leaves of T. leucocarpa are sharply serrate

and those of T. cocksii are finely and distantly denticulate."

Tilia heterophylla var. michauxii sensu Palmer & Steyermark (1935) 597,

quoad plantae missourienses, ex parte. Non (Nutt.) Sarg. (1918).

Tilia floridana var. pormcea (Ashe) Coker & Totten, Trees Southeast. States

331 (1937). "Except for more abundant and more persistent hairs, the

leaves generally remaining tomentose through the summer, and for nar-

rower, nearly linear bracts, the description of this plant would be practi-

cally identical with that of T. floridana."

Trees 10-20 m. tall and 30-50 cm. in diameter, with furrowed bark

and slender glabrous reddish brown or somewhat yellowish branchlets

;

winter buds ovate, obtuse, glabrous or pubescent, 3-4 mm. long; leaf

scars alternate, conspicuous, raised, containing few to many bundle scars

arranged in a ring or a single curved line, or scattered; stipule

scars distinct, one narrow, the other broad; leaves tomentose especially

beneath when unfolding, those of the flowering branches ovate, acumi-

nate, 6-15 cm. long, 5-12 cm. wide, the base unsymmetrical, truncate or

cordate or variously oblique; apex abruptly acuminate; margins

coarsely serrate with apiculate teeth; primary veins 5-8 pairs; lower

surface of mature leaves of flowering branches often pale and some-

what glaucous, or coated with a rusty or pale, easily detached pubes-

cence of fascicled hairs, soon becoming glabrous, with small tufts of

trichomes in the axils of the primary veins, or these small tufts some-

times lacking; trichomes commonly 8-rayed (or 6-, or 4-), the rays 0.2-

0.3 mm. long; upper surface of blades smooth, glabrous, dark green, or

sometimes somewhat glossy; petioles slender, glabrous, 2-4 cm. long,

usually shorter than the blades; bracts elliptical to ligulate or oblance-

olate, obtuse, glabrous, often falcate, 7-15 cm. long, 1.5-2 cm. wide, ses-

sile or nearly so; peduncle slender, pubescent, the free portion 2-5 cm.

long; cyme mostly shorter than the bract; flowers 6-7 mm. long, on

slender, pubescent pedicels, in small, stout-branched, pubescent, mostly

8-30-flowered cymes; sepals lanceolate, acuminate, 4-5 mm. long, con-

cave, 2-3 mm. wide at the base, pale pubescent on the outer surface,

with long whitish hairs inside; petals pale yellowish, narrowly elliptical,

5-6 mm. long, 2 mm. wude; staminodia 4-5 mm. long, spatulate, much
exceeding the stamens and about two-thirds the length of the petals;

style slender, glabrous throughout or pubescent only at the very base;

stigma 5-lobed; fruit subglobose, densely and finely grayish tomentose,

5-8 mm. in diameter; fruiting pedicels tomentulose; seed commonly

one, brownish, subglobose, glabrous, about 4 mm. in diameter; seedlings

unknown.
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Map 5. Tilia caroliniana Mill.

TYPE LOCALITY: "Carolina," described from a tree cultivated in

England. "The seeds . . . were brought from Carolina by the late Mr.

Catesby" (Miller, 1768). Type in the British Museum. This certainly

represents the species as currently interpreted.

RANGE: North Carolina to central Florida, eastern and central

Texas, eastern Oklahoma, and southern Missouri. Flowering from May
5 to June 20; fruits ripening from June to September.

SIGNIFICANT COLLECTIONS

ALABAMA. Autauga: Booth, H. E. Wheeler 1362 (AA). Bibb:

Lawley, R. M. Harper (AA, ILL, PH, US). Blount: Blount Spring,

H. Eggert (MBG). Calhoun: Anniston, T. G. Harbison (AA). Choc-

taw: Choctaw, W. W. Ashe (LCU). Coosa: without locality, W. W.
Ashe (NCU). Cullman: St. Bernard, W. Wolf 36 (AA). Dallas:

Sardis, R. S. Cocks (AA, NO). Greene: Bolegee, W. W. Ashe (LCU).

Hale: 10 miles E. of Greensboro, June 2, 1925, S. A. Dew, P. Bunker,

& W. W. Ashe 41 (AA, ILL, MBG, NCU, NY, US), type coll. of

T. leucocarpa f. attenuata. Jefferson: Birmingham, T. G. Harbison

35 (AA). Lawrence: between Turkey Creek and Copsey Creek, W.
W. Ashe 35 (ILL, MBG, NCU). Marengo: Demopolis, W. W. Ashe

41 I NCU I. Montgomery: Montgomery, W. W. Ashe (LCU). Pike:

Brundidge, E. J. Palmer 38665 (AA). Tuscaloosa: Black Warrior
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River, Palmer 35384 (AA, MBG). Walker: without locality, W. W.
Ashe (NCU). Winston: Addison, W. W Ashe 60 (NCU).

ARKANSAS. Baxter: Lakeview, D. M. Moore (UARK). Benton:

Rogers, D. Demaree 6728 (UARK). Carroll: Eureka Springs, E. J.

Palmer 20512 (AA). Clark: Arkadelphia, D. Demaree 16124 (MBG,
NY). Crawford, Natural Dam, D. M. Moore 4399 (UARK). Drew:

Baxter, D. Demaree 17621 (MBG). Faulkner: Cove Creek, J. T.

Buchholz 987 (AA, UARK). Garland: Hot Springs, Palmer 23028

(MBG, UARK). Hempstead: Fulton, B. F. Bush 1062 (MBG). Hot
Springs: Magnet Cove, D. Demaree 15353 (MBG, NO, NY). Howard:

Nashville, D. Demaree 9859 (AA, MBG, NY). Johnson: Piney,

Palmer 8161 (AA, MBG). Little River: Ogden, D. M. Moore 51069

(UARK). Logan: Magazine Mt., Palmer 23246 (AA, UARK). Mad-
ison: Hindsville, Palmer 24797 (MBG). Marion: near Cotter (Baxter

Co.), Palmer 8404 (AA, CAS). Miller: Fort Lynn, Palmer 10529

(PH). Montgomery: Oden, W. W. Ashe (NCU). Newton: Jasper,

D. M. Moore 32514 (FHKSC, UARK). Phillips: Helena, Palmer

25127 (UARK). Pike: Langley, D. Demaree 9506 (AA, IND, MBG,
NY). Polk: Mena, J. W. Johnson (NCU). Pope: Russellville, W.
W. Ashe (NCU). Pulaski: Little Rock, W. W. Ashe (LCU). St.

Francis: Forest City, S. McDaniel 1028 (MBG). Saline: Benton,

Palmer 8128 (AA, MBG). Scott: Dutch Creek, W. W. Ashe (NCU).

Sevier: Mineral, Elizabeth Brinkley 218 (F). Stone: Sycamore, D.

M. Moore (UARK). Van Buren: Clinton, W. W. Ashe 43 (NCU).

Washington: Brentwood, Palmer 8214 (CAS, MBG, PH). Yell:

without locality, W. W. Ashe 32 (NCU)

.

FLORIDA. Alachua: Gainesville, W. W. Ashe 27 (AA, ILL, MBG,
NY). Citrus: Homosassa, H. O'Neill (LCU, MBG). Columbia: Lake

City, T. G. Harbison 3 (AA). Dixie: Old Town, T. G. Harbison 25

(AA). Duval: Jacksonville, E. S. Wise (KY). Gadsden: River

Junction, T. G. Harbison H-1478 (AA). Hernando: Istachatta, J. K.

Small (NY). Hillsborough: Alafia, R. Garrett in 1953 (FLAS).

Jackson: without definite locality, A. H. Curtiss 401*, type coll. of

T. ftoridana Small (AA, F, ILL, KANU, MBG, NEB, NY, US). Leon:

Tallahassee, R. M. Harper (AA, ILL, PH). Levy: Sumner, T. G.

Harbison 45 (AA). Marion: Ocala, W. W. Ashe 138 (NCU). Oka-

loosa: Turkey Head, G. B. Anchors 8 (AA, ILL, US), from near type

locality of T. porracea. Orange: Rock Spring Park, P. O. Schallert

21185 (ILL, UARK). Osceola: Kissimmee, W. W. Ashe (LCU).

Pasco: St. Leo, H. O'Neill 1482 (LCU). Polk: Lakeland, J. B.

McFarlin 5328 (AA, CAS). Putnam: San Mateo, A. H. Curtiss 401a

(NCU), 401b (AA). Seminole: Ovicdo, T. L. Mead (AA, MBG,
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PH), part of type coll. of T. crcnoserrata. Taylor: without locality,

T. G. Harbison 8 (AA, US). Wakulla: Crawfordville, R. M. Harper

211 (AA, NY, US). Walton: Red Bay, E. J. Palmer 38609 (AA,

MBG )

.

GEORGIA. Chatham: Wilmington Island, Biltmore Herbarium

4699d (NCU). Dougherty: Albany, T. G. Harbison 2 (AA). Early:

Saffold, R. F. Thome 6668a (F). Effingham: Clyo, F. Harper 1442

(PHI. Glynn: Brunswick, W. W. Ashe 111 (LCU, NCU). Haber-

sham: Cornelia, T. G. Harbison 5 (AA, NCU). Liberty: Colonel's

Island, T. G. Harbison 16 (AA), type of T. littoralis var. discolor.

Lowndes: Clyattville, Elsie Quarterman & Catherine Keever 4779

(VDB). Oglethorpe: Carlton, W. H. Duncan 11645 (GA). Rich-

mond: Augusta, T. G. Harbison 7 (AA). Walker: Lookout Mt., H.

W. Harvey (GA).

LOUISIANA. Acadia: Eunice, C. A. Brown 5793 (LSU). Caddo:

Shreveport, R. S. Cocks 10 (AA). Calcasieu: Lake Charles, A. Allison

322 (AA, F, MBG, NY). East Baton Rouge: Baton Rouge, G. N.

Jones 22532 (ILL). Evangeline: Ville Platte, G. N. Jones 22530

(ILL). Iberia: Avery Island, R. S. Cocks 6 (AA). Jefferson Davis:

Welsh, E. J. Palmer 7674 (AA, MBG). Lafayette: Lafayette, G. B.

Claycomb (LSU). Lincoln: Ruston, J. A. Moore 6540 (NO). Living-

ston: Walker, C. A. Brown 2135 (LSU). Natchitoches: Chopin,

Palmer 7554 (AA). Rapides: Alexandria, R. S. Cocks (NO). Sabine:

Many, W. W. Ashe 2 (NCU). St. Landry: Opelousas, R. S. Cocks

4010 (AA). St. Martin: St. Martinsville, A. B. Langlois 39 (MBG).
St. Mary: Cypremort, C. A. Brown 6556 (LSU). Vernon: Leesville,

Elsie Quarterman & Catherine Keever 57-308 (VDB). Webster: Caney

Lake, "DX Class" (UARK). West Feliciana: St. Francisville, R. S.

Cocks 2528 (AA, NO). Winn: Winnfield, C. S. Sargent (AA).

MISSISSIPPI. Adams: Natchez, Miss C. C. Compton (AA).

Clarke: Denham, J. D. Ray 7069 (USF). Forrest: Hattiesburg, J.

D. Ray 6066 (USF). Hinds: Edwards, T. G. Harbison (NCU). Jef-

ferson: Rodney, J. D. Ray 8353 (USF). Marion: Sandy Rock, J. D.

Ray 6525 (USF). Perry: east of Hattiesburg, Forrest Co., Elsie

Quarterman & Catherine Keever 57-163 (VDB). Warren: Vicksburg,

T. G. Harbison (AA). Wayne: Waynesboro, J. D. Ray 8430 (USF).

Yazoo: Yazoo City, T. G. Harbison 1908 (NCU).

NORTH CAROLINA. Anson: Pee Dee River, S. G. Boyce 1003

(ILL). Brunswick: Supply, W. B. Fox 538 (ILL). Buncombe: Hickory

Nut Gap, W. W. Ashe 7a (A, ILL), syntype of T. venulosa. Columbus:

Lake Waccamaw, J. E. Holmes (NCU). Cumberland: Fayetteville, H.
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A. Rankin (NCU). Davidson: Yadkin College, H. R. Totten (NCU).
Durham: Durham, W. V. Brown (TEX). Henderson: Flat Rock, E.

R. Menninger (NCU). Jackson: Soco Falls, R. M. Williams 7

(FLAS). Lee: Deep River, near Pines, T. G. Harbison (NCU).

Macon: Highlands, T. G. Harbison 2391 (NCU). McDowell: Old

Fort, W. W. Ashe (LCU). Moore: Highfalls, W. B. Fox 2540 (ILL).

New Hanover: Wrightsville, Biltmore Herbarium 4699a (F, ILL,

NY). Orange: Chapel Hill, H. R. Totten (NCU). Polk: Tryon, C.

S. Boynton & T. G. Harbison 3571a (NCU). Randolph: Parks Cross-

roads, W. B. Fox et al. 1358 (ILL). Stanly: Albemarle, W. B. Fox et al.

1397 (ILL). Transylvania: Thompson Creek, W. B. Fox 709 (ILL).

OKLAHOMA. Choctaw: Ft. Towson, E. J. Palmer 8307 (AA, CAS,

MBG, PH). Le Flore: Poteau, Palmer 8281 (AA) ; Page, G. N. Jones

33102 (ILL). McCurtain: Beachton, E. L. Little & C. E. Olmsted 523

(AA). Pushmataha: Antlers, Palmer 8329 (CAS, PH).

SOUTH CAROLINA. Abbeville: Abbeville, A. C. Hexamer & F.

W. Maier (NY). Aiken: Augusta, W. W. Ashe 9 (NCU). Anderson:

Anderson, T. G. Harbison 14319 (NCU). Beaufort: Bluffton, J. H.

Mellichamp (AA, NY). Berkeley: Highland Park, W. H. Duncan
5866 (GA). Charleston: Charleston, T. G. Harbison 2357 (NCU).
Georgetown: Murrells Inlet, H. R. Totten (NCU). Greenville: Saluda

River, G. L. Thomason 9 (PENN) . Horry: Myrtle Beach, R. K. God-

frey & R. M. Tryon 1153 (LCU, MBG, NY, PENN, PH). Oconee:

Jocassee, R. K. Godfrey & J. E. O'Connell 51979 (ILL). Saluda:

Saluda, T. G. Harbison (NCU)

.

TEXAS. Anderson: Palestine, E. J. Palmer 12085 (AA, TEX).
Angelina: Diboll, H. J. Hamby 1549 (LL). Bandera: Vanderpool, Y.

L. Cory 34754 (TAES). Blanco: without locality, B. C. Tharp (CAS,

KSC, LL, MBG, NY, RSA, SMU, TAES, TEX, US, VDB, WVA).
Bowie: Wamba, D. S. Correll 15273 (LL). Brazoria: Velasco, Palmer

13139 (AA, MBG). Brazos: College Station, J. Reverchon 1915 (AA,

LCU, MBG). Chambers: Anahuac, B. C. Tharp (TEX). Cherokee:

Larissa, B. F. Bush 5977 (AA), Palmer 7844 (AA, CAS, MBG, POM).
Comal: Stahl Crossing, V. L. Cory 14431 (TAES). Dallas: without

locality, M. A. Hyne (TEX). Fort Bend: Richmond, W. L. Bray 110

(TEX). Gregg: Kilgore, M. A. Young (TEX). Harris: Houston, Y.

L. Coiy 54589 (GA, KANU, LL, NEB, SMU). Harrison: Marshall,

B. F. Bush 659 (AA, MBG). Hays: Kyle, B. C. Tharp (TEX), J. K.

Small & E. T. Wherry 11970 (NY). Henderson: Chandler, L. H. Shin-

ners 15368 (SMU, TEX). Kendall: Boerne, Palmer 10825 (DS,

MBG). Kerr: Kerrville, Palmer 11508 (AA, CAS, CU, MBG, TEX,
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UC). Lamar: Arthur City, H. B. Parks & V. L. Cory 23151 (TAES).

Leon: Centerville, D. S. Correll 14180 (LL, SMU). Liberty: Liberty,

Palmer 7735 (CAS, POM). Limestone: Groesbeck, Palmer 7834 (AA,

MBG, NO). Madison: Trinity River, R. A. Dixon 435 (F, NY).

Matagorda: Pledger, Palmer 9695 (DS). Montgomery: Dobbin, H.

B. Parks (SMU, TAES). Nacodoches: Nacodoches, H. B. Parks 10726

(TAES). Newton: Newton, V. L. Cory & H. B. Parks 10911 (TAES).

Polk: Livingston, Palmer 12798 (AA, CAS, NY, UC). San Augustine:

San Augustine, Palmer 7880 (AA, CAS, MBG). San Jacinto: Ever-

green, J. F. Joor (LSU). Smith: Gumwood, Palmer 31746 (AA, MBG,
NY, TEX). Travis: Austin, B. C. Tharp (TEX). Trinity: without

locality, P. Goodrum 76 (TEX). Tyler: Woodville, H. C. Lane 114

(TAES). Uvalde: Concan, Palmer 10183 (AA, DS, US), 11542 (AA,

MBG, MICH, UC). Walker: Huntsville, R. A. Dixon 606 (CAS, POM,
UCLA), Palmer 12024 (AA, MBG, TEX). Wood: "about six miles

south of county seat [Quitman]," W. W. Ashe 37 (UC).

A brief commentary on Miller's publication of T. americana and

T. caroliniana may be in order here, as some authors have professed

inability to interpret these species satisfactorily. Miller's "3. TILIA
(Americana)" is clearly T. americana L. as commonly interpreted. It

"was brought back from New England by the title of Black Lime." It

is the only species that grows naturally in New England. The leaves

are said to be "a little hairy on their underside," a condition not in-

compatible with the assignment to that species.

Miller's T. caroliniana is clearly characterized: "4. TILIA (Carolini-

ana) foliis cordatis obliquis glabris subserratis cum acumine, floribus

nectario instructis. Lime-tree with heart-shaped smooth leaves, which

are oblique to the foot-stalk, etc. . . . Carolina Lime-tree with a long-

pointed leaf. . . . The seeds of the fourth sort were brought from

Carolina by the late Mr. Catesby." It will be noted that the leaves are

"smooth." Assuming this to mean glabrous on both surfaces, no problem

presents itself, as it means simply that a glabrous-leaved form of T.

caroliniana was being described. I have studied collections with both

glabrous and pubescent leaves growing on the same twig, or in another

instance of specimens from two adjacent trees, one with glabrous

leaves, the other with stellate-pubescent leaves, and there are several

examples of different specimens bearing the same collection number

but having different foliar indument. The significant fact is that the

holotype of T. caroliniana in the British Museum shows unequivo-

cally the characteristic stellate pubescence of T. caroliniana.

Tilia caroliniana most resembles T. mexicana and is probably
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closely related to that species. They occupy different geographical

areas. Specimens of T. caroliniana may usually be identified by a

combination of characters outlined in the key. These include the finely

grayish stellate-pannose pubescence of the sepals obvious in the buds

as well as the flowers, as contrasted with the usually copious stellate-

villosulous pubescence of the calyx of T. mexicana. The ovary of

T. caroliniana is densely whitish tomentose, versus the brownish short

villosity of the Mexican species. In T. caroliniana the inflorescence is

usually relatively small, with slender pedicels and peduncle, and the

petioles of the leaves of the flowering branches are sparsely pubescent

to glabrous, while those of T . mexicana are usually densely and

copiously short villous-pubescent with stellate trichomes, although this

condition, as shown in some specimens, has a tendency to diminish

with age, and is not evident on the type collection.

In the Gulf region of Texas Tilia is generally known as linn, and

apparently no other vernacular name is employed. The trees are not

common. They occur chiefly in the bottom lands, associated with spe-

cies of oak (Quercus), sweet-gum (Liquidambar), sycamore (Plata-

nus), and pine (Pinus), their branches often heavily festooned with

the bromeliaceous epiphyte Tillandsia, commonly known as Spanish

moss. It is likely that these trees were formerly more frequent than

they are now. With other deciduous trees, they tend to be crowded

out by the more rapidly growing pines. When a tree is cut for lumber,

the stump, as in many other species of Tilia, may sprout vigorously,

but these sprouts are said to have a tendency to die as the stump rots

away. The largest trees may be two feet or more in diameter. The
lumber is valuable commercially, although it is rather scarce. In

Louisiana, and elsewhere, boat paddles are made from linn wood.

The type collection of T. floridana Small consists of flowering

branchlets collected by A. H. Curtiss in June, the year not stated.

According to the label, the type region is "Rich woods, Jackson Coun-
ty, N. W. Florida." No more definite locality is given either on the

label or with the original publication, but it is near the central part of

northern Florida adjacent to the states of Alabama and Georgia, a

region occupied by T. heterophylla as well as T. caroliniana. Speci-

mens with printed labels were distributed as "Curtiss, North American

Plants," and named a
Tilia Americana L., var. pubcsccns Gray," a

varietal combination that should be attributed to Loudon. The leaves

are ovate, sharply serrate, thin, abruptly accuminate, obliquely trun-

cate at base, dark green and glabrous above, and pale green or glau-

cous beneath, covered early in the season on the under surface with

fascicled hairs that soon disappear, so that when the flowers open,
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they are almost glabrous, or with some remnants of stellate tomentum

along the veins and toward the base, and with small tufts of hairs in

the axils of the veins. The flowers are 5-6 mm. long, borne on tomen-

tose pedicels in few-flowered, rather compact, pubescent corymbs. The

nearly glabrous bracts are 7-8 cm. long and 1.5-2 cm. wide. In the

shape of the leaf blades, the type of marginal serration, the acuminate

apices, the relative length of blade and petiole, and in the shape and

size of the bracts, the type collection of T. floridana Small is evidently

a very good match for the type of T. caroliniana.

For several years, I have tried to discover evidence to maintain

T. floridana, first as a species and later as a subspecies or variety.

Hundreds of specimens have been so labeled. But I am forced to the

conclusion that T. floridana Small is specifically or even varietally

indistinguishable from the variable and widespread T. caroliniana. The

type collection shows the characteristic pubescence of T. caroliniana

on the underside of the leaves. There are no other tangible characters

than the ''glabrous" leaves of T. floridana to define it, and this does

not hold. Viktor Engler treated T. floridana as a variety of T. caroli-

niana. However, as T. caroliniana and T. floridana form a continuum

with no tangible lines of demarcation, there appears to be no practical

possibility of attempting to maintain T. floridana as a variety.

Specimens with the leaves covered below with a rusty or pale, easily

detached pubescence of fascicled hairs show a positive mark of identi-

fication of T. caroliniana, as no other species in the United States

shows this character, but the absence of this pubesence does not signify

that it necessarily must belong to some other species, as this character

is variable in T. caroliniana, as in other species. On different leaves of

the same specimen from Kendall County, Texas {Palmer 9879, May 25,

1916, AA, DS), the condition is glabrous, nearly glabrous, sparsely

stellate, and copiously stellate-pubescent, respectively. A characteristic

of T. caroliniana not observed in other species is that the lower surface

of the leaves, when glabrous or glabrescent, often shows a distinctive

minutely tessellated pattern. The axillary tufts of trichomes are some-

times small or absent.

Loudon (1838: 374) says of T. caroliniana (under T. amcricana var.

pubescens) : "The leaves are most pubescent after their first expan-

sion: as they increase in size, a part of the pubescence falls off, and

the hairs which remain form little starry tufts. ... It is the only

variety found in the maritime parts of Carolina and Georgia. Michaux
found it principally in the neighborhood of Charleston. . . .Seeds of

this variety were brought to England by Catesby in 1726. ... In New
York, the price is 50 cents a plant."
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Specimens with apparently glabrous leaves, if examined under a bi-

nocular dissecting microscope, will often show traces or vestiges of the

typically ephemeral stellate pubesecence characteristic of this species,

particularly on the lower half of the under surface of the leaf blades,

usually near the midvein or midrib.

Some specimens show a tendency for the pubescence to disappear

late in the season, leaving lines or patches of stellate tomentum along

the main veins on the under surface of the leaf, and on the small veins

there may be observed the "stumps" of the stellate trichomes, result-

ing in a scabrid condition observable under the binocular microscope.

Such specimens were described from Texas by Sargent as T. phanera

var. scabrida. Leaves of other specimens become later in the season

nearly or completely glabrous.

Sargent's statement, "As here understood the range of T. caroliniana

is remarkable, as there is no evidence that it occurs between the coast

of Georgia and western Louisiana" (1918: 498), is no longer valid, as

since that time collections have been made in a dozen or more counties

in Georgia, Alabama, and Mississippi.

A sheet of T. caroliniana {Ashe 27, MBG) , from Gainesville, Florida,

collected on June 9, 1925, with the inscription on the label: "Note:

tomentose summer shoot & leaves," shows a twig six or seven inches

long, bearing four small leaves, the two upper ones with the character-

istic stellate pubescence of T. caroliniana, the two lower ones with the

lower surface perfectly glabrous except for tufts of hairs in the axils

of the principal veins. Hence, on the conventional interpretation, we
have two species represented on a single twig

!

Concerning Tilia australis, which is here regarded as one of the nu-

merous forms of T. caroliniana, Bush (1927: 244) says:

Restricted to the rough mountainous region of middle Alabama. It is very
common there, and may occur in the mountainous parts of the adjacent states.

The summer-shoots are glabrous (tomentose in T. floridana) ; flowers very
large (very small in T . floridana) ; inflorescence not widely spreading in fruit

(wide-spreading in T. floridana)
;

pedicels glabrous or glabrate at flowering

time (permanently tomentose in T. floridana and T. alabamensis) ; bracts glau-

cous; leaves large, thick, glaucous beneath. Sargent, in his Tilia paper and in

his Manual of Trees, does not recognize this as a species, but in this he has

done the species a great injustice, as it is better separated from T. floridana

than is his T. nuda (T. leucocarpa Ashe)

.

I cannot concur that "the species has been done a great injustice,"

as all the names mentioned above stand for the trivial and inconstant

variations of one species, Tilia caroliniana Mill.

On the theory that the occurrence and distribution of foliar indument

might possibly be found to conform to some geographical pattern, ap-
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proximately 1,000 specimens of T. caroliniana were examined from 11

states over a range of about 700,000 square miles, from North Carolina

to Arkansas and southern Oklahoma, and from Florida to central

Texas, an area including every type of habitat or ecological niche in

which the species occurs.

Xo significant correlations were discernible. Leaves generally tend

toward glabrescence in age, but the leaves of some trees retain the

stellate pubescence until autumn. Retention of pubescence on the

lower surface of the leaf blades of flowering branches is probably not

to any considerable extent determined by environmental factors. Fol-

lowing is a list showing percentage of specimens by states with leaves

stellate pubescent beneath at flowering time.

State Per cent

South Carolina 82

Georgia SO

Texas 54

North Carolina 50

Missouri 42

Louisiana 40

Florida 25

Arkansas 25

Alabama 10

Mississippi 8

Oklahoma

Average 3S

With regard to the tendency of the lower surface of leaf blades of

T. caroliniana to be glaucous, it may be observed that specimens with

noticeably glaucous leaves have been given several different names and

have been described as new species or varieties. However, certain obvi-

ous facts stand out clearly. All leaves have a cuticle. The epidermal

cells of some leaves secrete more cutin than others; the thickness or

density of the cuticular layer determines the degree to which the lower

surface of the blade appears glaucous. This character is not evidently

related to other characters. It is interesting to note that conspicuously

glaucous-leaved specimens of Tilia may be less frequently deposited in

herbaria since the custom of drying plants over "artificial heat" has

become widespread.

Very young leaves of Tilia caroliniana differ from those of T. ameri-

cana and T. heterophylla in having the lower surface densely chiefly

homotrichous with a copious tomentum of loose mostly six-rayed stel-

late trichomes giving such a uniformly dense indument that the pri-

mary and secondary veins are visible only as dark lines among the

copious whitish pubescence, and with the tertiary veins being com-
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pletely obscured, the numerous small regular nearly glabrous teeth pro-

truding from the margin.

Specimens of the native American red mulberry, Morus rubra L.,

without flowers or fruits have been sometimes named Tilia caroliniana,

or as other species of Tilia, including T. americana, T. jioridana, T.

heterophylla, T. phanera, T. platyphyllos, and T. texana, but usually

they can be distinguished at a glance by the different pubescence and

serration. The buds also are dissimilar. As an example of how easily

Tilia and Morus can be confused, I cite a sheet from the George Engel-

mann herbarium in the Missouri Botanical Garden labeled Tilia ameri-

cana L., from River de Pere, July 15, 1860, "6 m. from St. Louis," later

annotated as "T. americana var. pubescens" in the handwriting of Wil-

liam Trelease, then director of the garden, also bearing the annotation

label Tilia platyphyllos Scop. var. cordifolia (Bess.) V.Engler, the

monographer of the genus, yet the specimen belongs certainly to Morus

rubra L. ! Morus differs, inter alia, from Tilia in showing three or more

bud scales, as well as in the less zigzag twigs. Milky sap exudes from

fresh specimens of twigs and petioles if cut or wounded. The terminal

bud is absent in both genera. I have seen several American specimens

of the paper-mulberry, Broussonetia papyrifera (L.) Vent. (Mora-

ceae), native of eastern Asia, labeled in herbaria as species of Tilia. It

is not surprising that several Tertiary fossil lindens have been con-

fused with Morus, Viburnum, and Populus.

Tilia mexicana Schlecht.: Mexican Basswood
(Plates 17-30)

Tilia mexicana Schlecht. in Linnaea 11: 377 (1S37). "379. T. mexicana n. sp.

— Arbor alta. Cuesta grande de Chiconquiaco. Sept. 29. (Schiede.) —
Novam putarem Tiliam, quam paucis adhuc fructibus onustam legit soller-

tissimus amicus, recedit enim ab omnibus Amerieanis, ad quas fiore quidem

ignoto haud sine dubio ponenda erit : foliis valcle obliquis nullo modo eorda-

tis glaberrimus (nee imo axillis barbaris) et fructu pubescente omnino

ecostato; hinc ad laxifloram Michauxii spectaret, a qua foliis recedit. Folia

haud its magna, ad 4 usque poll, longa, 21/2 p. lata, plerumque minora, basi

sunt quasi oblique truncata, lateribus inaequilatis, its ut juxta nervum
medium in altero latere 3-4 nervi laterales, in altero autem 1-2 proveniant.

Venae praeterea e nervo medio utrinque subsenae. Dentes marginales acutis-

simi, apice aliquantulum dilatati et incrassati, glandulosae indolis. Acumen
folii terminale angustum et breve. Petioli dimidio folio breviores, excepta

infima interiore baseos parte, quae tenuissime pubescit, glabri. Cymae pauci-

florae videntur, bractea foliacea sat magna, pedunculus, quantus cum hac

connectitur, pube tenuissima lentis ope conspicienda est tectus. Fructus

pisi majoris magnitudinae, styli basi apiculatus, denso adpresso tenuique
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tomento canescens, omnino ecostatus. Gemmae parvae glabrae." Bentham
(1S39) 35; Walpers (1842) 360; Bayer (1S62) 57; Hemsley (1879) 141;

Grav (1887) 305; Simonkai (1SS8) 315; V. Engler (1909) 125; Schneider

(1909) 382; Standley (1923) 735; Bush (1929) 548.

Tilia fioridana sensu Sargent (1918) 434; Standley (1923) 735. Non Small

(1903).

Tilia occidentalis Rose in Contr. U.S. Nat. Herb. 8: 317 (1905). "Perhaps

nearest T. mexicana, but certainly with very different leaves." Collected by
C. G. Pringle in mountains about Patzcuaro, Michoacan, Mexico, July 22,

1892 (no. 4126, type, US) and bv E. W. Nelson at base of Mount Tancitaro,

Michoacan, Feb. 23, 1903 (no. 6874). Schneider (1909) 3S4; Standley (1923)

736; Bush (1929) 554.

Tilia houghi Rose in op. cit. 318 (1905). "Distinguished from T. occidentalis

by its larger broader leaves, which are much paler beneath and covered with

a finer pubescence." Collected by J. N. Rose and Walter Hough in a moun-
tain canyon above Cuernavaca, Morelos, May 27-30, 1899 (no. 4398, US).

Schneider (1909) 384, t. 275 c-d; Standley (1923) 736; Bush (1929) 555;

Martinez (1956) 44.

Tilia mexicana var. occidentalis (Rose) V.Engler, Monogr. Gatt. Tilia 125

(1909).

Tilia mexicana var. houghi (Rose) V.Engler, op. cit. 126.

Tilia mexicana var. houghi f. pringlei Rose ex V.Engler, op. cit. 126. "Folia

glabrata, ramuli pilosiusculi, cymae interdum multiflorae. Nuevo Leon:

Cuesta grande de Chiconquiaco (Schiede!) — Monterrey, Pringle 10188."

The fact should be noted that the Schiede collection came from the state of

Veracruz, not Nuevo Leon. It is the type of T. mexicana Schlecht. The
sheet in the herbarium of the Botanical Institute of the Academy of Sciences

of the U.S.S.R., Leningrad, bears the annotation of V. Engler.

Tilia caroliniana var. vagans V.Engler, ex parte, op. cit. 132. "Folia subtus

tomentosa, basi magis obtusata quam truncata. Cymae pauciflorae. Vera-

Cruz (SUMICHRAST no. 988!); el Chico (EHRENBERG no. 1289!)."

Tilia pringlei Rose ex Bush in Am. Midi. Nat. 11 : 550 (1929).

Tilia ambigua Sarg. ex Bush in loc. cit. Type from Orizaba, Veracruz, Botteri

62 (US).

Tilia rotunda Bush in op. cit. 552. Type from vicinity of Morelia, Michoacan,

G. Arsene 2664, April 11, 1909 (AA), distributed as T. heterophylla.

Tilia coahuilana Bush in loc. cit. (as "Milia"). Type from Monclova, Coahuila,

E. Palmer 118. Type, AA; isotypes, US.

Tilia nelsoni Bush in op. cit. 553. Type (US) from canyon at Omilteme, Guer-

rero, San Luis Potosi, E. W. Nelson 7044, May 15, 1903. Isotypes, GH, NY.
Tilia longipes Bush in op. cit. 554. Type from "Orizaba, Veracruz, Botteri 63,

p. p., about 1855-57, Field Museum 118976, the plant marked 2 on this

sheet, TYPE." Isotypes, AA, GH, NY, US.
Tilia moreliana Bush in op. cit. 547. Published with diagnosis (in the key), but

the name changed on p. 557.

Tilia patzcuaroana Bush in op. cit. 557. In the key this is named by Bush as

T. moreliana. Type: hills of Patzcuaro, Michoacan, C. G. Pringle 357S,

Nov. 21, 1890 (AA).
Tilia sargentiana Bush in loc. cit. Type from wet mountain canyon above
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Cuernavaca, Morelos, C. G. Pringle 10264, July 30, 1906 (US). Isotypes, F,

GH, MICH, NY.
Tilia roseana Bush in op. cit. 559. Type from "wet bluffs of the barranca below

Honey Station, Hidalgo, September 21, 1908, C. G. Pringle 10800," holotype

said by Bush to be in the Deam Herbarium (Indiana University). Isotypes,

GH, MICH, US, YU.
Tilia cordata Rose ex Bush in loc. cit., in synonymy. Non T. cordata Mill.

(176S).

Tilia pertomentosa Bush in loc. cit. Type from north slope of Mt. Tancitaro,

Michoacan, E. W. Nelson 6874, Feb. 23, 1903 (US).
Tilia arsenei Bush in loc. cit. Type from vicinity of Morelia, Michoacan, G.

Arsene 2534, May 5, 1909 (AA) . This collection has nearly full-grown leaves,

retaining the typical copious pubescence of T. mexicana in this stage of

growth. The young inflorescence consists of unopened flower buds. To the

printed label has been added, in the handwriting of Arsene, "Rincon, alt.

2950 m."

Tree 10-20 m. tall, the trunk with a diameter of 25-50 cm.; bark

firm, dark gray, developing deep longitudinal furrows; twigs of the

season slender, densely villosulous-pubescent, soon glabrescent, usually

somewhat zigzag; winter buds ovoid or ellipsoid, 2-ranked, the outer

scales glabrous, the inner pubescent; terminal bud absent; leaf scars al-

ternate, conspicuous, raised, containing few to several bundle scars ar-

ranged in a ring or a single curved line, or scattered; stipule scars

distinct, one narrow, the other broad; leaves ovate, oblique and trun-

cate or unequally cordate at base, abruptly acuminate at apex, 8-16

cm. long, 5-13 cm. wide, palmately veined, the median vein stronger

than the rest, the secondary veins connected by numerous cross-veins;

upper surface dark green, glabrous and glossy
;
pubescence of the lower

surface of the leaves of the flowering branches grayish or brownish,

loose, easily detached, and eventually deciduous, consisting of numer-

ous, stellate, commonly 8-rayed (or 6-, or 4-) trichomes with divergent

or erect branches 0.5-0.9 mm. long; late-season leaves on the fruiting

branches sometimes nearly or quite glabrous, often showing vestiges

of loose stellate pubescence; margins sharply serrate; petioles about

one-half (to one-fourth) the length of the blades; densely pubescent to

glabrate; stipules prominent on the young growth but soon deciduous;

flowers yellowish or cream, fragrant, 12-15 mm. in diameter, appearing

from April to July according to latitude and altitude, in pendulous

cymose clusters from the axils of the leaves, each cluster subtended by
a membranous bract to which the peduncle is fused for half its length

;

bract pubescent, spatulate, 7-10 cm. long, veiny, the stalk very short;

fruiting bracts retaining some pubescence, at least on the peduncle and

midrib; inflorescence widely branching, the pedicels densely white-

tomentulose ; cymes usually exceeding the bract; sepals lanceolate,
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acutish, thick, concave, curved, villous, 6-8 mm. long, 2-3 mm. wide;

petals slightly exceeding the sepals, elliptical, concave, entire, pale

yellow, obtuse, 6-8 mm. long, 2-3 mm. wide at middle, the claw about

1 mm. long; staminodia elliptical, erose or dentate, 6-7 mm. long, about

two-thirds the length of the petals and somewhat longer than the ap-

proximately 60 stamens; pistil about 1 cm. long, the style stout, ex-

serted, hispidulous below the middle, otherwise glabrous, about three

times the length of the densely pubescent ovary; stigma 5-lobed; fruit

a woody, globose drupe, about 8 mm. in diameter when fully grown,

densely velvety villosulous, occurring in clusters of 6-12, often per-

sisting until December, the pedicels pubescent; seeds in the material

examined 1 or 2, brown, ellipsoid, 5 mm. long, 4 mm. wide; seedlings

unknown.

TYPE LOCALITY: Cuesta Grande de Chiconquiaco, Veracruz,

Mexico. Collected by C. J. W. Schiede, 2 Sept. 29, 1829. Holotype:

Botanisches Museum, Berlin-Dahlem (B), presumably destroyed in

1943. Isotypes from Ubersee-Museum, Bremen (BREM), Universitat

Gottingen (GOETT), and the Botanical Institute of the Academy of

Sciences of the U.S.S.R., Leningrad (LE), have been examined, and the

latter designated as the lectotype of T. mexicana Schlecht.

The type locality is given erroneously by Viktor Engler as Nuevo

Leon, and by Sargent as Hidalgo, but the type collection was made in

the Sierra Madre Oriental, state of Veracruz, in the mountains north-

west of the city of that name, probably near 20° N. Lat. and 97°

W. Long.

SIGNIFICANT COLLECTIONS

CHIHUAHUA: 27 miles S. of Creel, Aug. 5, 1960, R. M. Straw &
M. Forman 1880 (ILL) ; Guayanopa Canyon, Sierra Madre, alt. 5,000

ft., Sept. 23, 1903, M. E. Jones (US) ; Cascadas de Basaseachic, head-

waters of Rio Mayo, July 6, 1936, H. LeSueur 649 (F, GH, MBG,
2
"Christian Julius Schiede (1798-1836), a German, studied natural science, espe-

cially botany, at Berlin and Goettingen, and, as a means of assistance in his pro-

posed botanical explorations, medicine. Accompanied by another botanist, Deppe,
he reached Mexico in 1828. The two spent about a year in exploring the State of

Veracruz, and obtained large collections of plants and other objects. Schiede then

took up the practice of medicine, which gave him means to explore other regions

of Mexico. His collections were studied chiefly by Schlechtendal and Chamisso,
who published numerous papers dealing with them in Linnaea. Schiede himself

published descriptions of some of the new plants he discovered, as well as letters

dealing with the general aspects of Mexican vegetation. He died in the City of

Mexico in 1836. His plants were widely distributed, the most complete series being

in Berlin; a few are in the U.S. National Herbarium" (Standley, 1920: 81).
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TEX, US), at about 108° W. and 28° N., the most westerly known
locality for Tilia in North America.

COAHUILA: open country between Rancho Santo Domingo and

Hacienda Piedra Blanca, Villa Acuna, July 4, 1936, F. L. Wynd & C.

H. Mueller 491 (AA, ILL, LCU, MBG, NY, US) ; Sierra del Carmen,

Canyon de Sentenela on Hacienda Piedra Blanca, Villa Acufia, July 10,

1936, F. L. Wynd & C. H. Mueller 645 (AA, GH, ILL, LCU, MBG,
NY, US) ; mountains near Monclova, Aug. 19-22, 1880, E. Palmer 118

(AA, GH) ; mountains called Caracol 21 miles S.E. of Monclova, Aug.

19-22, 1880, E. Palmer 118 (US); Sierra de la Gloria (Gloria Mts.)

near Monclova, Aug. 4, 1939, E. G. Marsh 1956 (F), 2305 (GH).

DURANGO: moist ravines in oak-pine forest, elev. 2,100-2,300 m.,

along highway from Durango to Mazatlan, 50-54 miles W.S.W. of El

Salto, March 25, 1951, R. McVaugh 11579 (MICH).

GUERRERO: pine forest, Agua Zarca, alt. 1,600 m., May 2, 1937,

G. B. Hinton 10405 (GH, ILL, TEX, US), June 30, 1937, Hinton 10475

(from same tree as 10405) (GH, ILL, NY, TEX, US) ; bottom of gorge

near Omilteme, alt. 6,300 ft., Oct. 26, 1944, A. J. Sharp 41536 (TENN),
type locality of T. nelsoni Bush; Tasco, Sept. 28, 1888, F. Altamirano

(MEXU).

HIDALGO: Chapatla, below Alumbres near Zacualtipan, alt. 6,000

ft., March 21, 1946, A. J. Sharp 46210 (ILL, TENN), 46212 (TENN)

;

Zacualtipan, August, 1939, M. Martinez (F, US), June, 1940 (AA,

GH)
; Zimapan, T. Coulter 790 (K, NY, "ex herb, collegei S.S. Trim

Dublin") ; rocky ravine near head of Barranca de San Vincente, near

Km. 240 on highway north of Zimapan, Oct. 28, 1946, H. E. Moore
1744 (GH) ; wet bluffs of the barranca below Honey Station, June 21,

1908, C. G. Pringle 10800 (GH, MICH, US, YU), type coll. of T.

roseana Bush; barranca below Trinidad Iron Works, alt. 5,500 ft., Sept.

6, 1906, C. G. Pringle 13845 (US) ; on steep slope of escarpment be-

tween San Pedrito and Agua Blanca, alt. 5,500 ft., Aug. 28, 1945, A. J.

Sharp 45841 (ILL, TENN).

JALISCO: barranca in pine-oak-fir forest, elev. 2,400-2,600 m.,

about 15 miles S.E. of Autlan in mountains near trail from Chante to

Rancho Manatlan, April 13, 1949, R, McVaugh 10265 (ILL, MICH)

;

abundant in barranca on steep mountainsides in pine-oak forest, elev.

2,250-2,550 m., northeast slopes of the Nevado de Colima below Canoa
de Leoncito, Oct. 11-13, 1952, R. McVaugh 13428 (ILL, MICH);
northwestern slopes of Nevado de Colima in pine-fir zone above Jaz-

min, in deep heavily wooded barranca 1 km. above El Isote, elev.

2,500-2,600 m., March 25, 1949, R. McVaugh 10013 (ILL, MICH)
;
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north side of Nevado de Colima, near summit of road from Atenquique

to Jazmin, elev. ca. 2,100 m., in barrancas among pines and oaks,

scarce, June 21, 1957, R. McVaugh 14946 (ILL, MICH) ;
barrancas in

fir zone on steep slopes, abundant up to about 2,200 m. elev., Sierra

de Cuale, S.W. of Talpa de Allende southwest of the prominent peak

called Piedra Rajada, Nov. 19-21, 1952, R. McVaugh 14378 (ILL,

MICH); near Ciudad Guzman, alt, 1,900 m., June 1, 1939, O. Nagel

8058 (GH) ; occasional tree in woods in mountains east of Mamantlan

about 15 miles S.S.E. of Autlan by way of Chante, alt. 8,300 ft., July

25, 1949, R. L. & C. R. Wilbur 1830 (ILL, MICH).

MEXICO: barranca, Calera, alt. 770 m., Temascaltepec, Oct. 8,

1932, G. B. Hinton 2030 (AA, GH, NY) ; on cliff in upper oak belt,

Cajones, Temascaltepec, Sept, 8, 1935, G. B. Hinton 8277 (AA, F, GH,
NY, US) ; barranca, alt. 1,200 m., Plaza de Gallos, Temascaltepec, June

14, 1933, G. B. Hinton 4120 ( AA, F, GH, MBG, US) ; Tequisquiapan,

east of Temascaltepec, alt, 2,480 m., May 31, 1932, G. B. Hinton 820

(MENU, NY), 1340 (MEXU, NY).

MICHOACAN: Campanario, alt. 2,100 m., vicinity of Morelia,

December, 1910, G. Arsene 5355 (AA, GH, US) ; 6 miles from road

junction near Capacuaro on the road to the volcano Paricutin, Nov. 4,

1959, G. N. Jones 22527 (ILL) ; wooded ravine 8 miles E. of Carapan,

Nov. 3, 1958, G. N. Jones 22526 (ILL) ; 4 miles E. of Carapan, Nov. 3,

1958, G. N. Jones 22523 (ILL); moist ravine in hardwood-conifer

forest, Nov. 6, 1958, G. N. Jones 22525 (ILL) ; wooded ravine 2 miles

N.W. of Cheran, Nov. 6, 1958, G. N. Jones 22537 (ILL) ; 4 miles S. of

Cheran, between Cheran and Paracho, near the locality of no. 22524,

Nov. 6, 1958, G. N. Jones 22536 (ILL) ; barranca 4 miles S. of Cheran

on road to Uruapan, Nov. 3, 1958, G. N. Jones 22524 (ILL) ; south-

facing slopes between Rio del Salto and La Polvilla, 18 miles E. of

Morelia, November, 1961, R. M. King & T. R. Soderstrom 5127 (ILL)
;

mountainside near stream, El Salto, 18 miles E. of Morelia, Nov. 7,

1958, G. N. Jones 22521 (ILL) ; along stream at edge of field, 13 miles

E. of Morelia, Nov. 7, 1958, G. N. Jones 22522 (ILL) ; wooded canyon

near road, 2 miles N. of Opopeo between Patzcuaro and Ario, Oct. 31,

1958, G. N. Jones 22535 (ILL) ; hills of Patzcuaro, Nov. 21, 1890, C. G.

Pringle 3578 (AA, GH), type coll. of T. patzcuaroana; mountains

about Patzcuaro, July 22, 1892, C. G. Pringle 4126 (AA, GH, MBG,
MEXU, MICH, US), type coll. of T. occidentalis; Rincon, alt. 1,950

m., vicinity of Morelia, May 5, 1909, G. Arsene 2534 (AA, GH, ILL,

MBG, NY, US), type coll. of T. arsenei Bush, April 11, 1909, G. Arsene

2664 (AA, GH, MBG, NY, US), type coll. of T. rotunda Bush; by
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stream in pine forest, Tancitaro, alt. 2,150 m., near Uruapan, Nov. 7,

1940, G. B. Hinton 15480 (US) ; rather common along watercourses on

trail up Mt. Tancitaro, elev. 7,500 ft., Aug. 19, 1940, W. C. Leaven-

worth 721 (F, GH, ILL) ; in ravine in cloud forest, elev. 7,200 ft.,

Tancitaro, June 28, 1941, W. C. Leavenworth & H. Hoogstraal 4012 (F,

ILL, MBG) ; north slope of Mt. Tancitaro, alt. 7,000-8,500 ft., Feb. 23,

1903, E. W. Nelson 6874 (GH, US) ; near Uruapan, June, 1940, M.
Martinez (DAO, GH, MENU, MICH, US), October, 1940, M. Mar-
tinez (MEXU) ; moist ravine at western edge of Mil Cumbres, alt. 8,000

ft., June 18, 1945, A. J. Sharp 45541 (TENN)

.

MORELOS: on bank of stream in mixed pine and broad-leaf woods

on mountain slope at Km. 61 along road from Mexico City to Cuer-

navaca, Aug. 11, 1929, Ynez Mexia 2706 (AA, F, GH, MBG, MICH,
US) ; 7 miles N. of Cuernavaca, Nov. 11, 1958, G. N. Jones 22538

(ILL) ; Cuernavaca, May 27-30, 1899, J. N. Rose & W. Hough 4398

(US), type of T. houghi Rose; wet mountain canyon above Cuerna-

vaca, alt. 6,500 ft., July 30, 1906, C. G. Pringle 10264 (F, GH, MBG,
MEXU, MICH, NY, SMU, US, YU) , type coll. of T. sargentiana, topo-

type of T. houghi Rose; Valle des Tepeite, May 25, 1938, E. Lyonnet

2098 (US).

NUEVO LEON: abundant along arroyo in dense oak woods below

Alamar about 15 miles S.W. of Galeana, alt. 4,500-5,000 ft., May 30,

1934, C. H. & M. T. Mueller 644 (AA, F, MEXU, MICH, TEX), July

21, 1934, C. H. & M. T. Mueller 1122 (AA, F, MICH, NY, TEX, US)

;

Hacienda Pablillo, Galeana, Aug. 27, 1936, Mary Taylor 254 (F,

TEX)
; Sierra Madre near Monterrey, July 29, 1933, C. H. & M. T.

Mueller 86 (AA, F, MEXU, TEX) ; July 5, 1933, C. H. & M. T. Muel-
ler 87 (AA, F, ILL) ; wet canyons, Sierra Madre above Monterrey, alt.

3,000 ft., June 5, 1906, C. G. Pringle 10188 (F, GH, MBG, MEXU,
MICH, NY, US), type coll. of T. pringlei Rose, Pringle 13968 (GH,
MBG, MICH, US, YU), Pringle 15610 (GH, LCU, MBG, MICH, US,

YU) ; Cerro de la Silla near Monterrey, June 23, 1939, S. S. White 1482

(GH, MICH)
; 8 miles E. of Dulces Nombres, June 24, 1948, F. G.

Meyer & D. J. Rogers 2644 (MBG).

OAXACA: Santa Maria Yavesia, H. Galeotti 4158 (K, US); La
Parada, alt. 7,500-8,500 ft., Aug. 16, 1894, E. W. Nelson 999 (GH, US)

;

Manzanar, east of Oaxaca on road through San August in toward Nati-

vidad, alt. 7,550 ft., March 11, 1949, Margery Carlson 1390 (F) ; en

bosque de Quercus en laderas de barrancas, carretera de Ixtlan de

Juarez a Capulalpan, Oct, 26, 1956, F. Miranda 8395 (MEXU).

PUEBLA: on slopes above Rio Necaxa toward Huauchinango, alt.
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4,700 ft., March 27, 1945, A. J. Sharp 45378 (TENN)
;
norte de

Huauchinango, F. Miranda & A. J. Sharp 3432 (MEXU).

SAN LUIS POTOSI: in oak forest on steep limestone slopes, elev.

1,400-1,600 m., 10 miles N.E. of Ciudad del Maiz (17 miles by road),

May 8, 1949, R. McVaugh 10453 (ILL, MICH) ; canyon at Omilteme

near Guerrero, May 15, 1903, E. W. Nelson 7044 (GH, NY, US), type

coll. of T. nelsoni Bush; in a Quercus-Liquidambar-Tilia forest in the

Sierra Madre Oriental in the region of Xilitla, May, 1959, J. Rzedow-

ski (ILL).

SINALOA: oak-pine forest, alt. 4,000-5,000 ft., 30 miles E. of El

Batel on the road to Durango, June 22, 1955, L. I. Davis 55-80 (TEX).

TAMAULIPAS: uncommon in montane mesic oak-pine-Taxus-

Cupressus forest, elev. 1,800 m., 1 km. W. of Lagua Zarca, May 25,

1953, P. S. Martin 39 (MICH) ; near Dulces Nombres, N.L., just east

of border into Tamaulipas, June 28, 1948, F. G. Meyer & D. J. Rogers

2694 (MBG).

VERACRUZ: Orizaba, about 1855-57, M. Botteri 63 (AA, F, GH,
NY, US), type coll. of T. ambigua Bush and T. longipes Bush; lime-

stone hills, mountains of Orizaba, in 1856, M. Botteri 988 (K, NY);
along bank of river, alt. 5,800 ft., below Atzalan, March 13, 1946, A. J.

Sharp 46157 (ILL, TENN) (this locality is near the type region of T.

mexicana) ; Cueste Grande de Chiconquiaco, Sept. 29, 1829, Schiede

(BREM, GOETT), isotypes of T. mexicana Schlecht., lectotype (LE).

STATE UNKNOWN: Chaparro, Sept. 20, 1902, F. Altamirano 524

(US) ; "near Mexico," Bustamente & Rocher (NY) ; El Chico (Engler

[p. 132] says Veracruz [state]), C. A. Ehrenberg 1289 (MBG, NY, US,

ex Museo Botanico Berolinensi) ; "Ahuareo (?)," March, 1848, Dr.

Halstead (probably NY) ; between Angangueo and San Andreia, ace.

to V. Engler (p. 126) [probably Michoacan], in 1840, K. T. Hartweg

276 (NY) ; without locality, F. M. Liebmann 502 (F, NY, US).

Tilia mexicana is the oldest name applied to any linden in Mexico.

The original description by Schlechtendal, based on specimens without

flowers, clearly states "foliis . . . glaberrimus," but for 100 years no

collections of Tilia in Mexico were recognized as agreeing with this

description, particularly in the glabrous leaves; Standley (1923: 735)

noted that T. mexicana was "known only from the type locality," and

that he had seen no material agreeing with the original description in

which the lack of pubescence of the leaves is emphasized, although

most Mexican specimens had been referred previously to this species. In
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December, 1958, Dr. Faustino Miranda 3 showed me in the Herbario

Nacional del Instituto de Biologia in Mexico City specimens that he

had collected near the type locality of T. mexicana. The leaves of these

specimens are definitely pubescent, and resemble closely those of

dozens of other specimens of Tilia collected in 16 or more different

states in Mexico. We thought that an error had been made in the

original description, and that the problem might be insoluble because

Schiede had sent his collections to Willdenow in Berlin and that her-

barium was nearly destroyed in 1943. In the summer of 1959, however,

isotypes were discovered in two European herbaria, one at Bremen and

the other at Gottingen. These collections, bearing the original label of

Schiede in his handwriting, are late-season specimens with old, thickish

leaves that are glabrous or nearly so, the pubescence being nearly com-

pletely deciduous at that season in the mountains. These specimens

are perfectly matched by many other Mexican collections, notably

several by McVaugh from Jalisco. During the past half-century speci-

mens with pubescent leaves have been given between 15 and 20 differ-

ent names, while glabrous plants have been referred to T. floridana as

by Sargent (1918) and Standley (1923), in both instances it would

seem on insufficient evidence.

The following descriptive notes are based on study of part of the

type collection (BREM, GOET, LE) which was evidently made late

in the season (Sept. 29) at high altitude (probably 6,000 feet). It con-

sists of a twig with several large, coarse, tough leaves, and a few bracts.

The fruits have disappeared. There are, of course, no flowers.

The leaves are dark green, glabrous above and probably glossy, the

lower surface pale and nearly completely glabrous. The axillary tufts

are lacking, or are small and inconspicuous. The petioles, buds, and

twigs are essentially glabrous, but examination under 10 X or higher

magnification reveals the presence of small scattered stellate trichomes

on the twigs of the season. The blades are obliquely truncate at the

base, acute or abruptly acuminate at the apex, and serrate on the

margin. The petioles are about one-fourth the length of the blades.

The bracts are 9-10 cm. long, 1-2 cm. wide, obtuse at the apex,

cuneate at the nearly sessile or shortly stipitate (4-6 mm.) base, essen-

tially glabrous, but there are on both surfaces a few small, appressed,

scattered, stellate trichomes visible under magnification. The peduncle

is adnate to the bract for somewhat less than half its length.

The first attempt to clarify the status of Tilia in Mexico was made
by Rose in 1905, who described T. occidentalis, on the basis of a col-

3 Faustino Miranda (1905-64). Sec J. Rzedowski in Ciencia, Mex. 24: 171-175,

1966; Brittonia 19: 95-98, 1967.
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lection by Pringle in the mountains about Patzcuaro, Michoacan, in

1892, this published with the comment "Perhaps nearest T. mexicana,

but certainly with very different leaves," a comparison based in all

probability on the original description of T. mexicana. At the same

time Rose attempted to segregate a second species, T. houghi, "by its

larger broader leaves." Both of these were promptly reduced to vari-

etal status by V. Engler in 1909. In 1929, Bush applied 13 names to

the Mexican Tilias, thus bringing to an end, for the time at least,

further attempts to describe new species of Tilia from Mexico. In

1933, Bush summarized his ideas on species of Tilia in Small's Manual
of the Southeastern Flora, but as none of these was said to range

farther south than Texas, this treatment need not be discussed here.

Of the 14 Mexican species included in his key (1929), to be distin-

guished by such characters as thickness, size, pubescence of leaves,

without supporting characters of flowers or fruits, the only one that

stands is the original T. mexicana.

Tilia mexicana is exclusively Mexican. It is known to occur in 16

states, southward into Guerrero and Oaxaca, and on the east to Vera-

cruz. In the United States, no species of Tilia extends its range west of

about Long. 100° W., but in Mexico, T. mexicana goes west to Long.

110° W., where it has been collected in Sierra Madre Occidental, at

the headwaters of Rio Mayo in Chihuahua. This species is probably

no more variable than are others of this genus, but the fact that the

late-season extreme form was described first and not recognized again

for more than a century, with the additional factor of the description

of more than a dozen nonexistent species in the meantime, has con-

tributed to the slow progress in understanding this hitherto somewhat
mysterious species.

I am informed by Professor M. Martinez 4 that Tilia (sirimo) trees

are sought by Mexicans for the wood, which they prize highly and

work into bowls and other wooden utensils. When the trees are cut

down, they sprout freely from the stumps as in other species of Tilia;

hence, the periodic cuttings do not exterminate the trees, although

they are often severely pruned by browsing livestock, particularly

goats and burros.

4 Datos biognificos de Maximino Martinez (1888-1964). J. Rzedowski in Cicncia,

Mex. 24: 181-183, bibl., portr., 1966.
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Senn, H. A.— 1805, 1994 (AM)
Senn, H. A., ct Zinck, M. X.— 477 (AM)
Seymour, F. C. — 28, 157S3 (AM)
Shacklette, H. T.— 102 (HET)
Shanks, R. E.— 16699 (HET)
Shantz, H. L.— 120 (AM)
Sharp, A. J.— 3245, 3763 (HET); 41536, 45378, 45541, 45S41, 46157, 46210,

46212 (MEX)
Sherff, E. E. — 1941 (AM)
Shields, J. K. — 135 (AM)
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Shinners, L. H.— 15368 (CAR)
Shirley, J. C— 1638 (AM)
Simkins, G. D.— 932 (AM)
Skeels, H. C— 390 (AM)
Skinner, H. J.— 37 (AM)
Small, J. K., & Wherry, E. T.— 11970 (CAR)
Smith, E. C.— 15872 (AM)
Smith, H. H.— 787, 6919, 7314 (AM)
Smith, L. B., & Hodgclon, A. R.— 3934 (HET)
Soper, J. H., & Burcher, R, P.— 2002 (AM)
Soper, J. H., & Dale, H. M.— 4042 (AM)
Spangler, R. C— 219 (HET)
Sparling, S.— 880b (AM)
Spike, B.— 8285 (AM)
Steele, E. S.— 78, 230 (HET)
Stevens, G. W.— 2171, 2669 (AM)
Steyermark, J. A.— 9861, 12023, 12530, 12584, 21393, 24126, 24676, 27484,

27840, 28961, 41367 (AM)
Stone, W.— 1596, 1752, 3242, 8617 (AM) ; 6659, 7084, 8542 (HET)
Straw, R. M., & Forman, M.— 1880 (MEX)
Svenson, H. K.— 10373 (HET)
Taylor, Mary— 254 (MEX)
Taylor, N.— 993 (AM)
Thomason, G. L.— 9 (CAR)
Thone, F.— 221 (AM)
Thome, R. F.— 7283 (HET) ; 6668a (CAR)
Thome, R. F., & Muenscher, W. C— 8610 (HET)
Tidestrom, I.— 4835 (HET)
Tolstead, W. L.— 541 (AM)
Tosh, J. P.— 87 (HET)
Totten, H. R.— 2 (HET)
Travis, Mildred T.— 1690 (HET)
True, R. H.— 6011 (AM)
Turner, L. M.— 241 (AM)
Twining, A.— 25 (HET)
Voile, L. D.— 326 (AM)
Wade, D. E.— 962 (HET)
Wagner, P. R.— 693, 8589 (AM) ; 5487, 8742 (HET)
Wahl, H. A. — 2701, 5153, 14362, 15970 (AM); 3959, 6218, 16S34, 17634

(HET)
Ward, D. B.— 863 (AM)
Weatherby, C. A.— 5074 (AM)
Webber, H. J.— 5479, 5480 (AM)
Weber, C— 45 (AM)
Wehmeyer, L. E.— 709 (HET)
Welch, Winona— 333a, 4884 (AM)
Welch, Winona, & Price, Gladys— 3948 (AM)
Westerfeld, W. F.— 1241 (AM)
Wharton, Mary E.— 1037, 1928, 9SS0, 10813, 10S70 (AM) ; 4530, 5094, 6336,

9223, 10091, 10900 (HET)
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Wheeler, H. E.— 1362 (CAR)
White, S. S.— 14S2 (MEX)
Wilbur, R. L., & Wilbur, C. R.— 1S30 (MEX)
Williams, R.M.— 7 (CAR)
Williams, T. A.— 27, 151 (AM)
Wilson, D.— 142 (AM)
Wolf, W.— 36 (CAR)
Woodson, R. E.— 955 (AM)
Wvnd, F. L, & Mueller, C. H. — 491, 645 (MEX)
Young, A. H.— 50 (HET)
Yuncker, T. G.— 531 (AM)
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Plate 1

T. americana L., Horseshoe Bottom Overlook, Peoria Co., Illinois, V. H. Chase

17391, ILL.
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Plate 2

T. americana L., Princeton, Bureau Co., Illinois, V. H. Chase 16644,
ILL. (Lower surface of leaf.)
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Plate 3

Seedlings of T. americana L., showing cotyledons. Lodge

Park, near Monticello, Piatt Co., Illinois, G. N. Jones

32972, ILL.
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Plate 4
T. palmeri Bush ex F. C. Gates, Junction City. Geary Co., Kansas, F C
Gates 21236, KSC.
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Plate 5

T. heterophylla Vent., 4 miles E. of Raven Fork, Qualla Indian Reservation,

North Carolina, W. B. Fox 7SS, ILL.
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Plate 6

T. heterophylla Vent., same collection data as PL 5. (Lower surface

of leaf.
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Plate 7

r. carolvniana Mill., Hot Springs National Park, Arkansas, D. Demarco 4763S,

ILL.
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Plate 8

Isotype of T. floridana Small, Jackson Co., northwestern Florida, A. II. Curtiss

401*, KANU.
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Plate 9

Isotype of T. australis Small, Blount Co., Alabama, H. Eggert, MBG.
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Plate 10

Type of T. pubescens var. aitonii f. heteromorpha V.Engler, Lake City, Co-
lumbia Co., Florida, G. V. Nash, NEB.
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Plate 11

Topotype of T. leucocarpa Ashe, Greensboro, Hale Co., Alabama, S. A. Dew

42, MBG.
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Plate 12

Isotype of T. crenoserrata Sarg., Oviedo, Florida, T. L. Mead, 1910, MBG.



134

Plate 13

Isotype of T. floridana var. hypoleuca Sarg., near Cotter, Marion

Co., Arkansas, E. J. Palmer 5943, F. (Lower surface of leaf.)
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Plate 14

Type of T . cocksii Sarg., Lake Charles, Calcasieu Parish, Loui-

siana, C. S. Sargent & R. S. Cocks 4922, NY. (Lower surface

of leaf.)
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Plate 15

Isotype of T. phanera Sarg., Boerne, Kendall Co., Texas, E. J. Palmer 10325.

MBG.
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Plate 16

Isotype of T. lencocarpa i. attenuata Ashe, Greensboro, Hale Co., Alabama,

S. A. Dew et at. 41, ILL.
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Plate 17

Lectotype of T. mexicana Schlecht., Mexico, Schiede, LE.
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Plate IS

Isotype of T. mexicana Schlecht., Chiconquiaco, Mexico, Schiede, GOETT.
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Plate 19

T. mexicana Schlecht, Nevado de Colima, Jalisco, Mexico, R. McVaugh 14946,

ILL.
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Plate 20
T. mexicana Schlecht., 7 miles S. of Patzcuaro, Michoacan, Mexico, G. N.
Jones 22535, ILL.
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Plate 21
T. mexicana Schlecht,, .same collection data as PI. 20. (Enlargement
of section of sheet.)
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Plate 23

T. houghi Rose, Cuernavaca, Morelos, Mexico, C. G. Pringle 10264, SMU.
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Plate 24

T. pringlei Rose, Monterrey, Xuevo Leon, Mexico, C. G. Pringle 15610, MICH.
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Plate 25

Type of T. ambigua Sarg. ex Bush, Orizaba, Veracruz, Mexico,

M. Botteri 63, US. (Lower surface of leaf.)
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Plate 28

Type of T. roseana Bush, Chico, Mexico, C. A. Ehrenberg, NY.
(Lower surface of leaf.)
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Plate 29

T. cordata Rose (isotype of T. roseana Bush), Honey Station, Hidalgo, Mexico,

C. G. Pringle 10800, MICH.
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Plate 30
Isotype of T. arsenei Bush, Rincon, vicinity of Morelia, Michoacan, Mexico,
G. Arsene 2534, AA.





INDEX TO PLANT NAMES

Acer, IS, 37

rubrum, 18

saccharum, 18, 61

Alnus, 3-4

Betula, 34

lutea, IS

Broussonetia, 34

papyrifera, 96

Carpinus, IS, 37

Clappertonia, 15

Corchorus, 8, 15

capsularis, 8

olitorius, 8

Corylus, IS, 37, 38

Diplupetaloideae. 22

EutiUa, 22

Fagus, 18, 37

Fraxinus, IS, 37

americana, 19

Grewia, S, 15

Haplopetaloideae, 22

Lindnera, 9, 22

Linnaea, 3

borealis, 3

Liquidambar, 92

Lobelia, 3

Morus, 34, 96

alba, 65

microphylla, 34

rubra, 82, 96

symmetrica, 34

Pinus, 92

strobus, 18

Platanus, 92

aspera, 37

Populus, 34, 96

balsamoides latifolia, 39

scudderi, 39
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Quercus, 92

robur, 18

rubra, IS, 61

Sparmannia, 8

Tilia

subgen. Filura, 9

subgen. Nepara, 9

sect. Anastraea, 21, 25

sect. Astrophilyra, 21, 25

subsect. Ebarbulatae, 21, 25

subsect. Macranthae, 21, 25

subsect. Micranthae, 21, 25

subsect. Reticulares, 21, 25

subsect. Trabeculares, 21, 25

alabamensis, 82, 85, 94

var. oblongifolia, 85

alaskana, 33, 37

alba, 23, 66, 67, 115

ambigua, 97, 103, 146

americana, 28, 79

americana, 12, 15, 16, 18, 19, 20,

21, 22, 23, 24, 25, 27, 28, 29, 30,

32, 33, 34, 35, 36, 37, 38, 41, 42,

43, 44, 45, 46, 48, 60, 61, 62, 63,

64, 65, 77, 79, SO, 81, 82, 91, 95, 96,

106, 113, 115, 116, 122, 123, 124

ft caroliniana, SO

var. densiflora, 45

f. cyclophylla, 45

f. laxiflora, 45

f. macrophylla, 45

f. megalodonta, 45

f. pedunculata, 45

f. rosenthalii, 45

f. dentata, 46

f. fastigiata, 46

var. heterophylla, 46, 67

X heterophylla, 16

3. laxiflora, 44

var. laxiflora, 80

f. macrophylla, 45

mississippiensis, 81

var. mississippiensis, 45

var. neglecta, 46

b. pubescens, 44

var. pubescens, 44, SO, 92, 93, 96

ft pulvinata, 44

d. rosenthalii, 44

var. scabra, 45

f. microphylla, 45

var. ft vestita, 45

var. vestita, 45, 60

f. divaricata, 45

var. ft walteri, 80

amurensis, 15, 19, 20, 21

antiqua, 37

apposita, 68

argentea, 63

arsenei, 98, 101, 151

ashei, 28, 85

aspera, 32, 34, 37

australis, 81, 94, 130

baroniana, 21

canadensis, 44

caroliniana, 66

caroliniana, 19, 20, 21, 22, 23, 24,

25, 27, 28, 29, 30, 35, 36, 42, 46, 62,

64, 65, 68, 69, 77, 78, 79, SO, 81, 82,

84, 85, 91, 92, 93, 94, 95, 96, 106,

128

var. floridana, 82

X heterophylla, 16, 68, 71, 78

var. lata, 69

X mexicana, 16

var. rhoophila, 83

var. vaga?is, 82, 97

chinensis, 19, 21

coahidlana, 97, 148

cocksii, 83, 85, 86, 135

cordata, 98, 150

var. japonica, 22

cordata, 12, 15, 17, IS, 19, 20, 21,

25,98

X platyphyllos, 15

crassipites, 32, 34, 37

crenoserrata, 28, 83, 85, S9, 133

var. acuminata, S5

cretacea, 33, 37, 38

dasystyla, 19, 20, 21

dictyoneura, 19, 21

distans, 3S

dubia, 32, 34, 38

eburnea, 67, 68, 82

lasioclada, 69

europaea, 3, 9, 15, 19, 20, 60

floridana, 27, 28, 29, 46, 64, 81, 82,

S3, 84, 85, 86, 88, 92, 93, 94, 96,

97, 104, 105, 129
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var. alabamensis, 85

var. australis, S3

var. floridana, S3

var. hypoleuca, 83, 134

var. oblongifolia, 83

var. porracea, 86

fiitoa, 28

georgiana, S4

var. crinita, 84

(//«&ra. 15, 21, 27, 28, 44, 60, 65, 84

f. dentata, 46

f. fastigiata, 46

var. macrophylla, 46

var. neglecta, 46

glauca, 44

grata, SO

grewioides, 32, 33, 38

grosseserrata, 84

henryana, 19, 21

hesperia, 34, 37

heterophvlla, 12, 19, 20, 21, 22, 23,

24, 25, 27, 28, 29, 30, 34, 35, 36,

42, 45, 62, 66, 67, 68, 69, 76, 77,

78, 79, 81, 92, 95, 96, 97, 106, 126,

127

var. a^a, 67

var. amphibola, 68

michauxii, 60, 62

var. michauxii, 69, 86

var. microdonta, 67

»/Y/ra, 23

var. nivea, 69, 71, 78

tenera, 69

fcottg/w, 97, 102, 105, 143, 144

hypoleuca, 84

inaequalis, 32, 38

incerta, 32, 38

insularis, 15, 19

intonsa, 19

jacksoniana, 32, 33, 38

japonica, 19, 21, 22, 34, 38, 39

X kiusiana, 16

kiusiana, 19,21,22
lasioclada, 68

lata. 69, 78

latifolia, 44

lax
iflora, 21, 22, 46, 80

leptophijlla, 22, 68, 80, 81

leucocarpa, 28, SI, 82, 85, 86, 94,

132

f. attenuata, S5, 87, 137

brevipedunculata, 85

var. brevipedunculata, S5

var. cocksii, 85

glaucescens, 85

littoralis, 28, S3

var. discolor, S3, 89

longijolia dentata, 44

longipes, 97, 103

macrophylla, 45

malmgreni, 32, 33, 38

mandshufica, IS, 19, 21, 34, 37

maximowicziana, 15, 19, 21, 22

mexieana, 19, 20, 21, 22, 23, 24, 25,

28, 29, 30, 35, 36, 42, 77, 91, 92,

96, 97, 98, 99, 103, 104, 105, 106,

13S, 139, 140, 141, 142

var. houghi, 97

f. pringlei, 97

var. occidentalis, 97

michauxii, 45, 63, 67, 77

miqueliana, 19, 21, 22, 37, 3S

mississippiensis, SO

mongolica, 19, 21

monticola, 29, 68

moreliana, 97

multiflora, SO

neglecta, 15, 22, 27, 28, 29, 44, 46,

60, 62, 63, 64, 69, 77, S3

nelsoni, 97, 100, 103

nigra, 22, 44, 60, 63

(3 barbata, 45

var. a densiflora, 44

var. glauca, 44

var. Iieterophylla, 67

var. (i lax
iflora, 44, SO

var. macrophylla, 44

var. vestita, 44

notabilis, 32, 33, 38

nuda, 81, 82, 86, 94

var. brevipedunculata, 82

var. glaucescens, 82

occidentalis, 97, 101, 104, 143

oliveri, 15, 19, 21, 38

oregona, 32, 34, 37, 38

pallida, 85

palmeri, 46, 52, 54, 55, 125

parvulifolia, 32, 39

patzcuaroana, 97, 101, 148

paucicostata, 19, 21, 39
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pedunculata, 34, 37

pendula, 21

perplexa, 84

pertomentosa, 98

petiolaris, 15, 19

phanera, 84, 96, 136

var. scabrida, 84, 94

platyphyllos, 15, 17, IS, 19, 20, 21,

25, 62, 68, 96

var. corclifolia, 96

populifolia, 32, 33, 34, 39

porracea, 84, 85, 88

pringlei, 97, 102, 145

pubescens, 21, 22, 23, 24, 27, 44, 68,

78, 79, 80

var. aitonii, 81

f. glabrata, 81

f. heteromorpha, 81, 131

f. truncata, 67

var. leptophylla, 23, SO

var. ventenatii, 81

f . gymnophylla, 81

roseana, 98, 100, 149, 150

rotunda, 97, 101, 147

rotundifolia, 23, 66, 67

rubra, 21, 24, 25

sachalinensis, 38

sargentiana, 97, 102, 147

scudderi, 32, 39

sibirica, 21

speciosissima, 32, 33, 3S, 39

stenopetala, SO

tenera, 68

tetraforaminites, 32, 34, 39

texana, S4, 96

var. grosseserrata, 84

tomentosa, 19, 21, 25, 63, 66, 67

truncata, 22, SO

tuan, 15, 19, 21

velutina, 45, 61

venulosa, 28, 82, 84, 89

var. multinervis, 82

vescipites, 32, 34, 39

vulgaris, 15

X vulgaris, 15

veedii, 32, 33, 39

Tiliaephyllum dubiam, 38

Tillandsia, 92

Triumfetta, S, 15

Tsuga canadensis, IS

Viburnum, 33, 37, 38, 96

antiquum, 37

Vitis chaneyi, 37






















