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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTCURE,
Division or BoTany,
Wasthington, D. C., January &, 1900.
Sir: Under date of November 8, 1897, a letter was received from
Dr. Eugene A. Smith, State (reologist of Alabama, as follows:

In connection with the work of the Geological Survey of Alabama, and as a part
thereof, Dr. Charles Mohr, of Mobile, haz prepared an elaborate account of the plant
life in the State.  Dectuing this work a most important amd tfimely contribution to
our knowledge of the Southern flora, as it discusses the character, distribution, and
general aspects of plant life in Alabama in a broad and philogsophical manner, 1
believe that it would prove of interest to a larger section of our country than the
region to which it i= contined by its title.  In order to secure, therefore, a more wide-
spread distribution, allow me to suggest the propricty of publishing it as one of the
contributions from the United States National Herbarium. | may add that 1 am
inluced to offer this valuable manuseript for publication to the National Herbarium
becanse under present financial conditions of the State Sarvey its publication would
prohably be delaved for an indefinite thne, md thus its immediate usefuliress would
be impaireld,

Dr. Mohr ix now and hus bheen for several vears a special agent of
the Dividion of Forestry of this Departinent, and there heing, there-
fore, no obstacle in the way of accepting this manuscript, 1 earnestly
recommend compliance with the courteous suggestion of the State
geologist of Alabama, Dr. Smith, and 1 desire to take this opportunity
of acknowledging the obligations of thix Division, both to Dr. Smith
and to Dr. Mohr.

The report is in part a complete enumeration of the plants of Ala-
bama and in part a discussion of the various natural helts and areas
of vegetation into which the State is divided, with a full description
of the vegetative characteristies of each. |

I have, therefore, the honor to transmit the manuscript for your
final approval, and recotmmend its publication as Volume VI of our
series of Contributions.

Respectfully,
FREDERICK V. COVILLE,
Botanist,
Hon. JameEs WILsON,
ﬁ'r‘(‘f‘f-’frf?}‘y ff?“ flf,”';!“”?ffﬂ'f,’.



PREFACE

The following description of the plant life of Alabama is the result
of nearly forty yvears of sojourn and wanderings through the State,
during which all parts were visited and the collections were made that
serve as n basis of this work.

The writer has attempted more than has been usual in the descrip-
tive works and the varioux floras of regions or States of this continent.
He thought it not sufficient to give merely an enumeration of the
plants known to be indigenous, together with those which are known
as Immigrants growing without cultivation in the State, and to supple-
ment xuch enumeration with notes on geographical distribution and
habitat, but he has attempted a deeper study, that of the relations of
plant life in the field; that is, of its ecological conditions.

In this attempt the work of Merriam on the life zones und areas
of the North American continent north of Mexico' and Willkomm’s
“Grundzuege der Pflanzenverbreitung auf der iberischen Halbinsel
(Leipzig, 1896),” have served as a general baxis in respect to the dis-
tribution of plant life over wide geographical areas and limited regions
embraced within them.

The writer has been especially fortunate 1n having been able to econ-
sult, hefore the completion of his task, the classic work of Warming,’
which may he considered as laving down for the first time, in a sys-
tematic manner, the principles of plant ecology. While these prin-
ciples had been more or less foreshadowed by other writers, they
were enunciated by Warming with such logical precision as to inaugu-
rate a new departure in the study of plant life,

Since these methods of viewing plant life have not yet hecome
familiar to most students of hotany. it has seemed necessary to discuss
them somewhat in detail in the introductory part of this volume. It
is hoped that by describing the plant associations to be found in the
different localities, not only the primary object of a floral work as a
part of a geological survey will he subserved, but a new interest will
he added to the study of botany, both for the botanist and the thought-
ful lavman, which niy enable them to use the volume for practical
purposes.

tRee p. 29,
*Ir. E. Warming, Lehrbuch der Oeckologischen Pflanzengeographie, German
edition ot 'r. F. Knobiauch, Berlin, 18496,
b



6 PREFACE.

In the preparation of this work the writer is indebted for assistance,
first of all, to Dr. A. W. Chapman, the veteran Sou.hern botanist; to
Prof. Charles S. Sargent for aid rendered in the free use of the
library of the Arnold Arboretum and advice in perplexing questions
of nomenclature, and to Mr. Charles Faxon, of the Arnold Arboretun,
for bibliographical assistance; to Dr. N. L. Britton and Dr. J. K. Small,
of the Columbin University; to Dr. William Trelease, of the Missouri
Botanical Garden; to Prof. F. Lamson-Seribner, chief of the Division
of Agrostology, United States Department of Agriculture; to Mr. .V,
Coville, chief of the Division of Botany, and his assistant Mr. T. 11.
Kearney, jr.; and to Dr. J. N. Rose and Mr. Charles L. Pollard, assistant
curators of the National Herbarium, for facilities afforded; also to
Dr. Edward L. Greene, of the Catholic University. for his revision of
doubtful and new fornis of Compositae; und to Prof. L. H. Bailey for
his help in Carex. Thanks are due, also, to Dr. B. E. Fernow, late
chief of the Division of Forestry, for help rendered in the arrangenment
of the general part of the work for the press, and to Mr., George B.
Sudworth, dendrologist of that Division; and lastly to Mr. (., D.
Beadle, director of the Biltmore Herbarium. and his associate,
Mr. K. E. Boynton, for their assistance while consulting the Biltmore
Herbartum and Library,

The writer with pleasure takes this occasion to express his gratitude
for the friendly aid extended to him by many of his fellow-citizens
while engaged in the feld, and to President Milton Smith, of the
Lousville and Nashville Railroad, to the Hon. 'T'. (i, Bush, president of
the Mobile and Birmingham Railway, and to Col. K. L. Russell, proesi-
dent of the Mobile and Ohio Railroad, for courtesies liberally extended
to him in his travels through the State. Without the aid received
from these sources the appearance of this volume could not have heen

accomplished.
CHARLES MOHR.
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PLANT LIFE OF ALABAMA.

INTRODUCTION.

HISTORY OF THE PRESENT BOTANICAL EXPLORATION OF
ALABAMA.,

In 1879 the botanical coliections made by the State geologist of Ala-
bama, Dr. Eugene A. Smith, in the northern section of the State, were
submitted to the writer for classitication, with the request that he take
charge of the investigation of the tlora of Alabama in connection with
the Geological Survey. Having accepted this duty, the formation of
a Normal Herbarium of the State was undertaken. To this end the
collections of the writer, made in the Coastal plain, and particularly
in the Lower Pine region and Littoral belt, were incorporated with
the ahove collections, and thus the foundation was laid tfor the Normal
Herbarium of the Geological Survey of the State, deposited in the
Museum of the University of Alabama, which has served as a basis for
this report. Subsequently, and during a long series of vears, the
writer has worked singly in the field at such intervals as his official
duties would permit. Engaged in the investigation of the forests for
the United States Census in 1880 and 1881, and later in making collec-
tions for the exhibits of the Louisville and Nashville Railroad, at the
Exposition in Louisville, and the Cotton Exposition at New Orleans in
1884 and 1885, extensive collections of plants were made and advan-
tage was taken of the opportunities for the study of plant life in the
field in all the different regions of the State.  Further facilities in the
sanie direction were enjoved from 1890 to 1896 while engaged in the
study of the forests and in the collection of the material for timber
tests under the direction of Dr. Fernow, then chief of the Division of
Forestry, Department of Agriculture,

During the summer and fall of 1892 several special trips to Investi-
gate more closely the flora of the State were undertaken for the (Geo-
logical Survey of the State. These trips included visits to the so-called
Canebrake {(Central Prairic) vegion, the basin of the Coosa River, the
eastern part of the mountain vegion, and the Tennessee Vallev. In
1896 a visit was paid to the Chehawhaw Mountain and the higher val-
levs and denuded plains in Clay County, the most clevated distriet in

the State. Very desirable contributions have heen received during
11



12 PLANT LIFE OF ALABAMA,

recent vears from Prof. M. C, Wilson, of the Normal School at Flor-
ence. The large collections made in 1896, and in the early part of the
following season. by the biologists of the Agricultural Experiment
Station, under the auspices of the Biological Survey of Alabama, con-
nected with the Agricultural and Mechanical College at Auburn. and
kindly submitted to the writer for examination. afforded many plants
from localities not represented hefore in the Normal Herbarium,
and from a section of the State of peculiar interest to the student of
plant distribution. but heretofore almost unknown to hotanists.  They
included & number of forms not previously observed in the State, some
of them new to science.

PLAN OF THE PRESENT WORK.

In the general part of the work a short sketch of the physiographical
features of the State precedes a chapter on the general aspect of the
flora of Alabama, and its relation to that of adjoining States. and to
the continental and extra-continental floras.  In the paragraphs on
geological and climatie conditions, the publications of the Geological
Surveyv of the State and of Prof. P. H. Mell, in charge of the meteor-
ological service of the State, have heen depended upon.

In the general discussion of the geographical distribution of plants,
the principles leading Dr. Merriam to the establishment of his life
zones on the North American Continent north of Mexico have heen
adopted, these having already been successfully applied in the investi-
gation of the distribution of animal as well ax plant life in the part of
our country west of the basin of the Missixsippi River hy Messrs.
Merriam and Coville.

The delimitation of the floral divisions of the State introduced by
the writer can only be regarded as tentative. The area, as vet. has
heen but superficially explored, and in many parts the horders of the
divisions are but obscurely outlined, and need to be eleared up and
rectified, while several gaps remain to be tilled.

No effort hax been spared to ascertain the distribution of each species
and variety known from the State, tirst, over the globe, then, within
the life zones of this continent, and last, within the floral divisions of
the State.  For this purpose the leading works on systematic hotany,
particularly North American botany, and all the available State and
local floras and catalogues have been consulted.

SYSTEMATIC ARRANGEMENT.

It the catalogue of the plants growing without cultivation in Ala-
bama the natural svstem of Kngler and Prantl' has been followed.
This embodies the results of the latest investigations of the natural
relations of plunts and their affinities in the light of the development

— . - ————— r f— o —— —_— e —_—————

'Engler und Prantl, Die Natuerlichen PHanzenfamilien, 1887 1o 1900




EARLIER BOTANICAL EXPILORATIONS. 13

of life from the lowest to the highest forms, the truly natural order,
and at the present time generally aceepted as such by biologists.  The
study of plants is now coming to he generally conducted in accordance
with these views, and the natural svstem of the vegetable kingdom, as
enunciated in the classical work cited, has already been adopted in the
most important works on descriptive botany in this country which
have lately made their appearance. and will without doubt be followed
in stmilar publications during another generation.

NOMENCLATURE.

In nomenclature the principle of priority, regarded as the funda-
mental one, is strictly adhered to in the present work.,  This was tirst
advocated hy De Candolle at the International Botanical Congress at
Parts in 1867, and its application was developed by American botanists
at the meeting of the American Association for the Advancement of
Science at Rochester, in 1842, and through the rules reported by the
committec on nomenclature which were adopted at the next meeting
of the botanical club of the association held at Madison, Wis., in
August, 1893,

The applications of plants to the use of man are hriefly alluded to
under the abbreviated head of Economie, and a list of the cultivated
piants of the State is given at the close of the volume., The fuller
treatment of the relations of the plant life of Alabama to the necessi-
ties or comfort of mankind was at first contemplated as a part of this
volume, bhut, on account of the expansion of the other matter, has had
to be deferred.

HISTORY OF THE EARLIER BOTANICAL EXPLORATIONS OF
ALABAMA.

In regard to its vegetable productions Alabama, like the rest of the
territory fronting the Gulf of Mexico cast of the Mississippl. remained
until the last quarter of the eighteenth century a terra incognita.

WILILIAM BARTERAM.

The first deseription of these productions is given by William
Barvtram,' in his account of his memorable travels through the South-
ern States, in the vears 1773 to 1778, This intrepid explorer of the
hotany of Southeastern North America entered the State to all
appearance somewhere near the middle of its eastern horder, at the old
Muscogee town Uche (the xite of which can at present not be exactly
located), after a journey of three days reaching the Indian settlements at
Tallassee on the Tallapoosa River. In his account of his travels from
the Tallapoosa Valley to the coast Bartram depicts most graphically the

-— - — —

- -

I Travels through North and South Carolina, (reorgia, east and west Forida, ete.
Philadelphia, 1791,



14 PLANT LIFE OF ALABAMA.

features of the vegetation prevailing in the floral regions traversed.
He passed through the subtropical zone, recognized by the long wreaths
of the Spanish moss investing the huge limbs of venerable evergreen
oaks (the laurel oak, mentioned by him as Quercus hemisphaerica), and
huge magnolias, with the Cretaceous plam before him, which the trav-
eler describes as a country with a rich black soil resting upon a chalky
testaceous limestone clad with tall grasses and a variety of other herb-
age, most conspicuous among it tall rosinweeds (S/7phsun), with their
large spikes of golden vellow flowers and a resinous substance exuding
from the bruises and splits of the stem: hevond the plains a broken
ground of hills and vales covered with forests of stately trees—locust
(designated as Robinia, but most likely the honey locust). linden, mul-
berry.elm, hickory, and black walnut, with the Southern crabapple, dog-
wood. and redbud for the smuller tree growth; further south a generally
level plain, with a lighter soil, pebbles and sand mixing with the surface
soil, covered with an open forest of oak, hickories, ash, red huckeve,
and the smaller trees mentioned above, associated with an abundance
of chestnut® and with pines (P Didea, 1. e.. short-leaf pine, Frnus
echinata) Interrupted by expansive cane meadows and detached groves,
in strong contrast with the gravelly and rocky hills and vales support-
ing the forests mentioned above.  The traveler speaks enthusiastically
of the dense cool groves of dogwood and of the fragrant groves of
sweet 1Hlheinm and odorous ¢alveanthus or spicewood covering the
higher banks of the streams, together with the beautitul flilesii i )-
tera (silver bells, Mokrodendron), stuartia, storax bushes, azaleas, and
particularly  Magnolia  vuricwlata (undouhtedly meaning  Magnol i
macrophylle). all overtowered by the stately large-flowered magnolia
(Maguolia foetida).  Across the Shambee (Escumbian) River the coun-
try is described as low and open, descending for the next 80 miles
to the southeast, exhibiting a landscape different from others, not
unlike the low country of the Carolinas, consisting of grassy savan-
naxs, Intersected by narrow forests along the water courses, hummocks,
and swamps, with long-leaved pines *seatteringly planted among the
grass, associated on the higher knolls and swells with barren oaks,”
the rivulets running swiftly over their gravelly heds, their banks
adorned with evergreen andromedas, Anterican olive, illicium, hollies,
sweet bay, and azaleas.  Descending to the lowlands toward the bay
of Mobile, **eane swamps alternate with pine-clad knolls.™ Tensas,
situated on the eaxtern urm of the great Mobile River, on a high blutt,
about 30 miles above Fort Conde and the city of Mobile, was reached
in the early day= of August (1777). After a short visit to Mobile
Bartram returned to Tensax, where he obtained a canoe and explored

I'The existence of the chestnut in the Upper Division of the Coast Pine belt ix at
present in some parts onty tudicated by the lareo stusnps, which have during the long
periods of time resisted decay,

\
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the flora of the hanks of the river up to the Tombighee. On one of
these excursions he discovered the scentless wax myrtle, a small tree
called hy the French the wax tree, which possessed none of the fra-
grance of the common wax or candleberry tree (Myrica ceriferd), and
for this reason was described by thisx author as Myrica inodora.  Sick
with fever, he went in search of a plant of great repute as a remedy
against malarial diseases, This he found about 30 miles higher up on
the hanks of the river, growing under the shelter of Stwertia vivgin-
7en, nzaleas, and others of the shrubs noticed hbefore. He recognized
it ax a xpecies of Collinsonia.' and named it €% vu/sata, on aecount of the
fine scent of the plant, reminding one of xweet anise and lemon, There
he also found the blue sage, Nalviw azrpea, > with 1ts spikes of flowers
of celestinl blue,™ the searlet calamintha (C'1anopadiine cocednenm), and
a plant of peculiar beauty described ax Ferarvdia fluninea, easily ree-
ognized by his description ax Macrawthera  fuclisioides Torr.  The
swamps are mentioned as covered by tall grassex and by cypress of
astonishing growth, above which rise on the higher banks magnificent
forests of magnolias, with /lalesra oiptera and other treex, the bullace
arape with its juicy berrtes of various colors, erossvine, and American
sclveine (Arandio (Wisteriar) Froateseens), ascending these trees to their
loftiest heights, and the dense shrubbery heneath them entangled by
the trumpet vine, grape vines, and vellow jessamine.  On his return
from the Perdido River and from Pensuacola. Bartrum describes the
graxsy savannas with their sarracenias extending from the Apalachi-
cola to the Mohile River,

Delighted with his rich harvest of **curious vegetables.”™ but with
his health shattered by malarial fever, Bartram left the banks of the
Tensax River and the Bay of Mohile for the hanks of the Pearl River
in search of medieal aid.  Returning to Mobile soon afterward. he
sturted near the end of November, 1777, with a purty of traders toward
the Atlantic coust.  After three davs’ travel he arrived again at the
settlements of the Creek Nation, between the fulls of the Moclassee
(Tallapoosa River) and the Indian town Alabama, near the confluence
of the Coosa and the latter river.  After a short rest he again left the
soil of Alabama by c¢rossing the Chattahoochee River between the
towns of Chehaw and Usetta (@ <hort distance above the city of
Columbux, Gu.).

At thi= point in his narrative this genuine lover of nature repeats
his praisex of the fragrant groves of illicium left behind him. stating
that he never met with it north of latitude 33° nor south of Mobile
except at one place. namelyv. at Lake (veorge, castern Florida, in
latitude 28-.

!The citronella of the settlers, a decoction of it frequently nsed in fevers ag a dia-
phoretic and invigorating drink.
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SAMUEL BOTSFORD BUCKLEY.

After the lapse of about three-quarters of a century, Samuel Bots-
ford Buckley followed the footsteps of Bartram in the exploration of
the flora of Alabama., Mr. Buckley was a native of New York but
received his education at Weslevan University, Middletown, Conn.,
where he graduated in (836,  After leaving college the enthusiastic
young botanist was among the carliest to explore the southern Appa-
lachian mountains, discovering many new plants and making the study
of the trees his chief object.  Buckley reached Alabama by the prin-
cipal road of travel leading from the Ohio Vallev to the Gulf. Pass-
ing over the detached spurs of the Cumberland Mountains in Madison
County, on his journey to Alabama and pursuing hix favorite occupa-
tion he discovered the interesting American smoke trec (Cofinus coti-
noides (Nutt.) Britton), before known only from a single locality in the
Indian Territory near the borders of Arkansas.  Arriving in central
Alabama, he settled in Wilcox County as teacher in an advanced school
(about 1834). There, among the hills and vales of the Upper Division
of the Maritime pine belt, and near the woods and grassy glades of
the Central Prairie region, an inviting ficld was open to the botanist,
In the prairie region he discovered that fine tree of the white-oak
group named by him Querens durandic Q. bresdoba (Torr.) Sar-
gent), and in the hills, Zhalict rne debile, besides a host of other inter-
esting plants heretofore unknown from the Southern States. He
desceribed his discoveries in the Proceedings of the Philadelphis
Academy of Seience.  Working without the advantage of a large
hotanical library he met with scevere critivism; but many of his new
species which at the time were not regarded as valid have now
received their deserved recognition.  In 1866 Buckley was appointed
Stute geologist of Texas, and, continuing his botanical studies, he
enjoyed ample opportunities for discovering many undescribed plants,
He never lost his interest in botany, and his last vears were devoted to
fruit raising and horticulture at Austin, Tex., where he died in 1584,
Buckleya, a remarkable shrub of the North Carolina mountains, com-
memorates Buckley’s zealous efforts in the cause of Southern hotanv,

HHEZERITIAH (GATES,

DPr. Hezekiash Gates, o native of New England and for many yvears
@ suceesstul apothecary at Mobile, wus the first collector of  Alabaina
plant= from the coast region, whenee he contributed valuable material
to Torrey and Gray for their Flora of North America, from the year
1536 to the early forties.  He died at Mobile in 1850 (7). Prof. Asa
(Giray dedicated to his memory the genus Gatesia, 2 monotypical peren-
nial of the Southwest, native from Alabama to eastern Texus; but
unfortunately the name Gatesia hax had to be given up, having been

previously applied to another plant.
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THOMAS MINOTT PETERS.

Thomus Minott Peters, of New England parentage, but a graduate
of the University of Alabama, was engaged in the practice of law
until his death, June 14, 1888. lle¢ =erved his State as 4 representa-
tive in the legisiative assembly and afterwards as a State senator, In
15649 he was appointed a judge of the supreme court for a term of six
vears. In his love for botany he found recreation from his profes-
sional duties, and his greatest enjovment was to wander through the
adjacent mountains in search of plants. The study of lichens and
fungi attracted him particularly. and he wus one of the few mycolo-
gists working in the Southern field along with Curtis and Ravenel. Of
his zeal and activity in this line the long list of Southern fungi of his
contribution. published by M. A, Curtis and Berkeley, bears ample
textimony.  Ie was also a close observer and accurate student of the
plants of higher orders. He first brought to light the delicate and
extremely rare fern, Trichomanes petersie, deseribed by Gray, with
others like it hidden in the dark recesses of rocky defiles and the so-
called **rock houses.™ He guve close attention to the species of Carex,
furnishing the investigators of thix diflicult genus with material from
a region unknown to bhotanists.  In acknowledgment of the services
rendered him, Boott, of London, one of the first authors on these plants,
presented him with a copy of his magniticent work, 1llustrations of
the Genus Carex.  These elassical and valuable volumes Judge Peters
hequeathed to the University of Alabama, his alma mater, together
with his myecological herbarium and collection of Carices, all mounted
and labeled. In 1880 the writer had the privilege of enjoving the
company of thisx venerable botanist during his investigations of the
forests in Lawrence aind Winston counties, and also received from him
much valuable information on the mountain flora of the State, made
use of in the present work.

BEAUMONT, NEVIUS, AND RECENT COLLECTORS.

John F. Beaumont, of (zerman extraction, was born in Pennsylva-
nia in 18325,  Judge Peters speaks of Beaumont as a man of a fair clas-
sical education, an enthusiastic student of botany, ind o contributor to
our knowledge of Alabama plants who, following his own example,
hecame the active correspondent of Tuckerman and the other botanists
already named. After some vears spent ax a missionary in Africa, he
returned to Alabama, where he taught school. e died at T'roy about
the close of the ¢ivil war., He discovered that interesting grass,
Luzlola alabauiensis, first deseribed in Chapman’s Flora (1860},

The Rev. R. D). Nevius collected plants in 1853-54 in the vicinity of
Tuscaloosa. e ixthe discoverer of the singular shrub Neviusia, named

15894 )
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in his honor by (iray, which is confined to a single locality on the
banks of the Alabama River,

More recently our knowledge of the flora of Alabama has been
greatly enriched by the extensive collections made by Profs, F. S,
Earle and L. M. Underwood in 1896, and also by those made the fol-
lowing spring and summer by D’rofessors Earle and Carl F. Baker.

GENERAIL PHYSIOGRAPHICAL FEATURES OF THE STATE.

TOPOGRAPYHY AND GEOLOGY.'

Alabama. extending from the shores of the Grulf of Mexico in lati-
tude 307 31’ to the rim of the highlands of Tennessee under the
thirty-titfth parallel of latitude, presents two well-marked divisions
which nearly coincide with the northern and southern halves of the
State, and which are readily distinguished by climatie differences,
topographical features, and geologieal structure, and by the aspect of
the vegetation corresponding with these conditions. The upper or
northern division embraces the mountainous region of the State, which
offers great complexity In its geological formation, almost every
stratum of the various geological epochs being here represented.  This
gives rise to greater diversity of topography and =oil than exists in
any other of the Grulf States, thus producing that variety of resources
which gives Alabama such a prominent position among her sister
States.

The lower division, which occupies the =outhern half of the State,
can be considered as a vast plain of great uniformity in its general
features; gently undulating where the loose sedimentary strata of the
Post-Tertiary formations prevatl, and broken where the cherty ridges
of the Tertiary and Cretaceous rocks offered greater resistance to
erosion by water.

THE COASTAL PLAIN.

The sedimentary strata forming the Coastal plain cover three-fifths
of the arca of the State.  In the lower part, in Mobile and Baldwin
counties, this plain risex in gentle swells to 300 feet above the tide-
water region, reaching at its northern limit an average elevation of
about 500 feet above the sea.  For a distance of from 80 to 100 miles
from the seashore this plain is almost entirely covered with the man-
tle of sands and gravels of the Lafavette formation, the oldest of the
Post-Tertiary strata, which give rise to soils varving from alhnost
pure sand to loamy sand and gencrous sandyv loams, and support a
rather uniform hut magnificent vegetation of coniferous trees. To
the north of these terrains appear the limestones and marls of the

' Drawn chiefly from the Reports of the Geological Survey of Alabama, 1873 to
1896, by F. A. Smith, State Geologist.
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Tertiary formation, slightly dipping south and southeast. The warm,
fertile, calcareous soils resulting from admixtures of these strata with
the Lafavette loams support an arboreal vegetation of varied char-
acter. The lower members of this formation, Buhrstone strata, con-
sisting of hard, flinty limestones, render the surface of the plain
broken by cherty hills which rise above the underlying lignite maris.
Further north these hills merge into the cretaceous plam, or ** Black
Belt,” so called on account of the black lime soil, the great agricul-
tural region of the State. This Black Belt is followed by a belt of
gravels and sand, partly of the lowermost Cretaceous (Tuscaloosa) for-
mation, partly of the Lafayectte formation, in which sandy loamns pre-
vail, and which is from 5 to 30 miles in width, widening at its western
border, where it suddenly takes a northern direction and forms the
geological feature of that section of the State to the Tennessee River.
This central belt of sands and pebbles forms the northern horder of
the great Coastal plain, separating the Palcozoic from the Mexozoic
formations. Through itssouthern portion runs the border line between
the two principal biological divisions of the State, the Austroriparian
or Louisianian life area and the Carolinian life area (Merriam).

North of this Coastal plain rise the highlands of Alabama with their
mineral wealth, which cover about two-fifths of the urea of the State.
The first terrace of this mountainous region forms the so-called ** Fall
line.” Here the head of river navigation is reached, the tributaries
of the Tombigbee and Alabama in this region making their way over
rocky obstructions, over shoals and through rapids, to the main chan-
nels of the extensive drainage area south of the ‘Fennessee River,

REGION OF CRYSTALLINE ROCKS.

Ascending this terrace at the falls of the Tallapoosa River, the most
casterly of the tributaries of the Alabama, the region of crystalline
or metamorphic rocks ix reached.  This extreme southern extension
of the castern Appalachian ranges consists of a congeries of crystal-
line rocks, to a small extent granitic, mostly of stratihed gneiss,
micaceous schists, argillaceous shales, and quartzites, wrinkled by
many folds and deeply furrowed by the effects of erosion. The
different degrees of resistance to this agency offered by these various
rocks give rise to an ever-changing configuration of the surtace,
and to wide variations i the mechanical and chemical conditions
of the soil. The folds of the highly xiliceous slates and quartzites
form sharp crested ridges of an elevation not reached in any other
part of the State, while the stratified gneissic rocks and clavey
slates most prone to decay under atmospheric influences form the
undulating uplands. The sandy soils derived from the first men-
tioned siliceous rocks, often intermixed with the angular fragments of
quartz and hard slates, render the surfuce ohdurately sterile: while
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the latter rocks, decomposed and converted in sitee into stratified clays,
form the deep, warm soil of a region noted for its fertility.

The metamorphic region extends without any interruption from the
central belt of sands and gravels along the eastern horder of the State
nearly to its northern houndary.

REGION OF THE (COAL MEASULRES,

L

The largest portion of the northern part of the State is oceupied by
the Coal Measures.  There are three coal fields recognized, more or
less separated by other formations which will he presently referred to.
The miost southern of these fields is the Cahaba coal field, beginning
above the shoals of the Cababa River. This field is separated from
the Warrior field by the Birmingham or Jones Valley toward the
northwest, and from the Coosa coal field by the Cahaba Valley toward
the southeast, The southern outlines of thix region are extremely
broken: the strata of the steep rugged hills disturbed by many folds
and faults are deeply furrowed by erosion.  'The principal part of this
region 1s formed by the Warrior coal field, a triangular area, with the
southern corner at the shoals of the Warrior near Tusealoosa,  The
topographical features of the western field are of much greater uni-
formity than those of the Cabhaba tield. In the lower purt of the
basin proper, where soft shalex overlie the lower conglomerate of the
Coul Meuwsures, the surfuce is undulating, the highest swells rising
most frequently to low hills.  Toward the north the hills pass gradu-
ally into the table-lands formed by the heavy bedded sandstones of
the upper conglomerate, which exhibit an almost horizontal stratifica-
tion.  These table-lands are the flattened summits of the several con-
verging spurs of the Appalachian chain, known north of the Tennessee
River as the Cumberland Mountains and south of the river as the
Sund Mountaims: the latter with escarpments fronting the Tennessee
Valley toward the north, and toward the southeast, Blounts Valley,
which 1= formed by the southern extension of the Sequatehee fold.
The table-land lying between Blounts Valley and Big Wills Valley
in the southeast is known as the Raccoon Mountain,  The table-land
of the range forming the eastern border of Big Wills Vallev is known
as Lookout Mountain, the steep escarpment of which fronts the Coosa
Valley.

This highland area of the Coal Measures presents In its general
aspect a somewhat rolling platean. It rises to an clevation of from
1,000 to a little over 2,000 feet above the adjucent vallevs. It slopes
gently away from the greatest elevations in the north to the north-
western limtts of the region, where the Coal Measures disuppear under
the deposits of more recent formations; and to the south, where it
passes gradually into the lower hills in the Warrior coal basin proper.

X
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REGION OF THE COOSA VALLEY.

Between the region of crystalline rocks and the region of the Coal
Measures a narrow area inserts itself, extending in & southwesterly
direction along the course of the Coosa River for a distance of ahout
50 miles, located upon the line of the greatest disturbance caused hy
the Appalachian upheaval. Consisting of an anticlinal valiey, the river
valley proper, and a succession of vertically uplifted strata of Cam.
brian and Siluriun rocks with successive faults, the surface of this
region is extremely broken and presents a mountainous aspect. To
the southeast of the antielinal, through which the river winds its way,
the hard Lower Cambrian sandstone, offering the greatest resistance
to the action of water, forms the most prominent ridges in the Alpine,
Coldwater, and Ladiga mountains, reaching a height of from 1,500 to
2,000 feet above the sea. The upper aluminous strata of the Cam-
brian shales cover the floors of the valleys, where from want ot drain-
age they give rise to the stiff impervious clay soils of the ** flatwoods.”™
Areas of these lntwoods are found in the anticlinal valley itself, which
is for considerable distances covered by drifted sands and gravels.
Where the cherty beds of the Silurian dolomite prevail. the xurface
in the valleys is more or less broken and the soil thin, The surface
soil of the Coosa Valley along the banks of the river (1. e., in St. Clair
County) is underlaid by the Subcarboniferous shales,

Running mainly parallel with the Coosa Valley and similarly inter-
secting the Coal Measures there are several smaller valleyvs similar
to the Coosa Valley proper in their geological and topographical
conditions.

REGION OF THE TENNESSEE VALLEY.

The remainder of the northern part of the State north and west of
the Coul Measures is covered by the strata of the Subcarboniferous
formation, which form the region drained by the Tennessee River,
The river basin is about 45 miles wide, and toward its worthern and
southern limit is hilly, and often even mountainous. The plain
through which the Tennessee River winds its tortuous way is from 12
to 15 miles wide.  On the western frontier of the State the river level
is about 480 feet above tide water, while near Huntsville it reaches an
elevation of 612 feet.

West of the table-land of the Cumberland Mountains, already
spoken of in connection with the Coal Measures, this plain or valley
proper is bounded by the Highlands of Tennessee, deseribed as a
plateau of from 700 to 800 teet above the sea, through which numer-
ous streams have cut their deep and narrow channels, rendering the
surface very broken and hilly. South of the river the escarpment of
the Sand Mountain forms the southern boundary of the valley. IFrom
the eastern part of Morgan County in a northwesterly direction the
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valley is traversed by the Little Mountain range, which owes its exist-
ence to the Subcarboniferous sandstones which have resisted erosion.
The depression between the main range (Sand Mountain) and Little
Mountain widens by their divergence into a hroad valley of the same
character as the main valley.

Where the uppermost cherty strata of the Subearboniferous lime-
stone form the surface rock the surface soil is light and more or less
siliceons.  This kind of soil prevails chiefly toward the northern limit
of the valley. ‘The =oil of the river plain proper, resting upon the
lower and more purely caleareons strata, is of great fertility.

RIVER SYSTEM.

Its extensive river system forms a most prominent feature in the
physical geography of the State.  Many of the larger tributaries of
the main channels of drainage are navigable, and thetr innumerable
feeders, the c¢reeks and streams, traverse highlands and plains in all
directions, affording an abundant water supply in every part of the
State. |

TENNESSEE RIVER.

Among the principal rivers is the Tennessee, most remarkable
for its anomalous course. It rises in the mountains a short distance
bevond the border of southwestern Virginia, and following mainly
a southwestern course it becomes navigable at Knoxville, A short
distance south of Chattanooga it cuts its channel through u southwest-
ern range of the Cumberland Mountains, and enters Alabama at the
northeastern corner at Bridgeport. From this point it flows in a
nearly uniform southwestern course about 75 miles, when it reaches
Guntersville.  Here it turns abruptly to the northwest, reaching the
Mussel Shoals, 10 miles below Decatur. These shoals are formed of
hard, flinty rocks, over which the water rushes in a series of shallow
cascades for a distance of about 38 miles, forming an insurmountable
obstacle to navigation as far as Florence. From Florence the river is
again navigable. It takes a northerly turn at Waterloo, and leaving
the State near its northwest corner, continues in this direction, and
after a course of 296 miles empties into the Ohio River at Paducah,
Ky., making the distance from its source 1,037 miles.

The vast area south of the Tennessee River is in the main drained
by the Tombighee River and its tributaries, the larger being the Sip-
sey and Black Warrior; and the Alabama River with its tributaries,
of which the chief are the Coosa and the Tallapoosa. These main
channels of drainage find their outlet into the bay of Mobile through
the Mobile River, which is formed by their confluénce about 50 miles
above the river delta.
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ALABAMA RIVER.

This is the largest and most important of the waterways of Alabama.
It is formed by the confluence of the Coosa and Tallupoosa rivers, a
little southeast of the center of the State. It cuts its way through the
rotten limestone and underlying sands of the Cretaceous formation, and
farther south through the limestones and marls of the Tertiary forma-
tion, flowing not infrequently between the vertical walls of high blufls
formed by the horizontal strata, at other times winding through wide
low hottom lands of great fertility. In its lower course toward its
confluence with the Tombighee River it passes through beds of sand
and pebbles of more recent formation, and pine-clad hills front its
banks, with wide cypress swamps where the banks are almost perpet-
ually submerged, or extensive hardwood forests where less subject to
overflow. From the confluence of the Coosa and Tallapoosa to the
confluence of the Tombighee with the Alabama, the length of the latter
is variously estimated at from 312 to 400 miles.  The average depth
from Mohile to Claiborne is from ¢ to 7 feet, and from Claibhorne to
Montgomery it varies from 3 to 5 feet. The Alabama River passes
through the richest agricultural region of the State. and through the
Maritime Pine belt, its great timber region.

TOMBIGBEE RIVER.

This river is formed by the confluence of the Little Tombigbee or
Upper Tombighbee und the Warrior River in Marengo County, a short
distance above Demopolis, and unites with the Alabama River 243 miles
south of that place. The course of the river is almost due south, trav-
ersing a country rich in agricultural produects, its banks often spread-
ing out in heavily timbered bottoms. The character of the country
traversed is the same as of that crossed by the Alabama River. The
Tombighee River is throughout its course in the State navigable by
steamers for nearly the whole year. The numerous feeders of the
Little Tombigbee River take their rise on the southwestern rim of the
Warrior highlands and among the gravelly hills in the southwestern
extension of the watershed of the Tennessee basin.  The most impor-
tant tributary of the Tombighee is the Black Warrior River with its
two forks, the Locust and the Mulberry, both of which take thelr rise
in the wild ravines of the Warrior table-lands. These forks unite on
the dividing line between Walker and Jefferson counties, the river
continuing its southwestern course for about 50 miles farther. On
reaching Tuscaloosa the Warrior takes a more southerly direction
and unites with the Littie Tombigbee about 170 miles below Tusca-
loosa. According to the late Professor Tuomey the fall of the War-
rior River between its source and Tuscalooss is nearly 1,000 feet,
or 5 feet to the mile, and between the latter place and Mobile the
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waters which unite with the Warrior River have a tall of only 161 feet,
or 5 inches in a mile, It isx for this reason that the Warrior River
rises during freshets to the height of 50 feet at Tuscealoosa, the water
being suddenly checked by the diminished fall and therefore accumu-
lating at that point.  Above Tuscaloosa the Warrior or Black Warrjor
River is not navigable.

COOSA RIVER.

This 18 the largest of the tributaries of the Alabama and is formed
by the junction of the Ooxtenauln and Etowal rivers at Rome, in
northern (reorgin.  After a southerly course of 100 milex, the river
enters Alabama in Cherokee County, where, continuing itx southerly
trend, it joins the Tallupoosa River at a distance of 334 miles from
Rome. The river is navigable from Rome to Greensport, a distance
of 180 miles.  From the latter point to Wetumpka, a distance of 137
milex, navigation is interrupted hy a series of shoals and reefs of
rageed rocks, but from the latter point it is navigable again to its
confluence with the Tallapoosa River. The chief tributaries of the
Coosa River take their rise in the Blue Ridge and the Alleghenies of
Georgia.  The banks of this river are mostly high. It passes through
a country rich in its mineral, agricultural, and forest wealth.

CAHABA RIVER AND SMALLER STREAMS.

The Cuhaba s one of the smaller tributaries of the Alabama, into
which it empties 259 nules above Mobile. It takes its rise in the
lower hill country in or near St. Clair County, draining a mineral
region containing the coal field of the same name, and passing through
the rich agricultural counties of Perry and Dallas.  In former vears
steamers ascended from its mouth to Centerville, in Bibh County, a
distance of 830 miles.

Smaller streams affecting the drainage of the Coastal plain cast of
the basin of the Alabama River are the Excambia River and the Choe-
tawhatchee River, the former emptying into Pensacola Bay, The
Chattahoochee River, with an almost directly southern flow, forms the
boundary between Alabamaand southwestern Georgia, forming by its
confluence with the Flint River of the latter Stute the Apalachicola
River, & deep stream, to its mouth inclosed mostly between extensive
forest-clad swamps and cypress hrakes, and emptying into Apalachi-
cola Bay. The Chattahoochee River is navigable throughout the vear
between Bainbridge and Columbus, Ga. Its banks are lined with
steep blufls of the later Tertiary strata.

CLIMATE.

Owing to it geographical position, extending from its northern
confines to the Gulf shore, over five degrees of latitude, and further to
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the difference in elevation hetween its northern and southern sections,
the State of Alabama ix favored by a varied, but in its extremes not
excessive climate.  The chimatie conditions give rise in the upper
part of the State to a vegetation closely related in character to that
prevailing in the cooler temperate zone, and in the lower division
stamp upon it the features of subtropical regions.  Such conditions
admit the successful cultivation within it horders of almost all the
chief crops und many other useful and ornamental plants raised in
higher latitudes, and also the cultivation of the great industrial staple
crops and others serving for the sustenance of man and domestic ani-
muls, originally derived from warmer zones,

TEMPERATURE.

Equally open to the influences of the warm and vapor-laden breezes
from the Mexican Gulf and the intertropical Atlantic Ocean and the
cool and drier aerial currents from the north unimpeded by mountain
ranges or table-lands of very great elevation, the elimate s mild and
equable. The following table, transcribed from the diagram com-
piled by Prof. P. H. Mell! from the records of the Alabama State
weather serviee, showing for the entire State the monthly mean
maxinium and mean tminimum temperatures and their average, exhihits
the run of temperature during the course of the year.  The regularity
with which it proceeds within comparatively narrow limits from month
to month, in the line of the mean maximum as well as the mean mini-
mum temperature, both series keeping c¢lose to the line of the aver-
age temperature, makes the mildness and uniformity of the climate at
once apparent,

Dt of temperabire bop months (degrees IO
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The following gives similar information for the seasons and the
average temperature of the year:

Datar of temiperature by seasous and for the year {(degrees By,
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1P, T1. Mell, Climatology of Alabaina, Bulletin 18, Agricultural Experiment Sta-
tion, new sevics, August, 1890, p. 31,
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The range between the lowest and highest mean temperatures for a
period of twenty-three vears covers 527, with 35 in January and 87~
in July for extremes. The widest range in the extremes of tempera-
ture observed once In that period covers 104~ between the absolute
minintum of 2 in January' and the absolute maximum of 106~ in
July.

In the southern division of the State, which is mainly embraced
within the isothermal lines of 65 and 64 F., the lines of mean annual
temperature follow with hut slight deviation the parallels of latitude.
Between the isothermal line of 64 and that of 80% extends u central
belt closely following the terrace that divides the northern and south-
ern divisions of the State. 'The lines of mean annual temperature
of 60~ and 62% include its northern division.

RAINFALL,

The meteorological region including Alubama receives the supply
of moisture for its precipitation principally from the (rulf of Mexico.
In the distribution over time and space the rainfall is of great uni-
formity. According to the records of the State weather service?
consisting of observations made at the 48 different stations through
periods of fromn two to over thirty vears, the annual rainfall for the
entire State 18 about 32 inches. Of this amount 14.52 inches falls
during the winter months, December, January, and February; 14.83
inches in the spring; 13.21 inches in the summer, and not quite 10
inches (9.55) in the autumn. The greatest annual rainfall does not
exceed 65 inches at any place and the least falls not below 41.75 inches.
The number of rainy days in u year observed during a period of six
successive years fluctuates between 74and 117, according to the records
kept at Montgomery; no periods of wet weather extend over five
days.*

Snow fulls occasionally in the northern part of the State: usually
one considerable snow fall oceurs during midwinter.  In the lower
part it snows very rarely.

Such a plentiful and evenly distributed, but not excessive, supply
of atmospherte moisture, in connection with & mild and equable tem-
perature, 1s productive of & highly luxurtant vegetation, which is most
strikingly exhibited in its arboreal growth.

WINDS,

In its correlation with temperature, precipitation, and clondiness,
wind exercises u potent influence upon the climate. The prevailing

'On February 13, 18849 (not included in the above period), the temperature fell at
Tuscaloosa to 6% or 7° helow zero F. and at Mobile to 32 below,

TP, H. Meli, Climatology of Alabaina, ap. eit., pp. 28, 29 59,

YE. A Smith, Agricultural Features of Alabama.  Report of Geological Survey of
Alabama for 1880 und 1581.
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winds in Alabama come from the south, southeast, and southwest.
According to the meteorological summary of the observations collated
by the State servive, covering a period of six successive vears, the
winds from these directions prevailed in forty-one out of the seventy-
two months, and they are most likely to be followed by rain, most
frequently by a heavy precipitation, when coming from the east, south,
or southeast. The cool and dry winds from the north and northwest
are least likely to be followed by rain. The western and northwest-
ern currents prevailed during the period stated in twenty-three months,
the north and northeasterly only in cight months. From the wind
chart showing the average direction of the wind in Alabama from
1884 to 1889, it appears that southeastern winds prevailed almost
exclusively during the winter and earlier part of the spring, but with
somie northwestern winds; that winds from the northwest and north-
east predominated in spring and in summer, and that in autumn the
winds were from the south, southeast, or southwest, and more rarely
from a northern direction. The differences in mean annual directions
of the wind are but slight. In their rush toward centers of depres-
sion, the warm winds from the south, charged with moisture, imping-
ing upon the cold currents from the north, produce a whirlpool,
resulting in electrical storms, generally with a heavy rainfall, often
assuming the force of a tornado. ‘These tornadoes, moving generally
in a northeasterly direction, are most frequent in the north-central
part of the State, and happen most often in the latter part of the winter
or in the spring.
CLOUDINESS.

South and southwestern winds are generally followed by a sunny
skv, those coming from the east and northeast hy a veil of clouds
which strong blasts from the north are apt to rend and disperse.
According to the meteorological summary quoted,’ in a succession of
$ix vears the number of clear days per year averaged 120, of fair days
119, and of cloudy days 116. No data are at hand for the deduction
of the average duration of sunshine during this period.

GENERAL PRINCIPLES OF THE DISTRIBUTION OF PLANTS.

Wherever life finds support plant life thrives and is reproduced, but
no one plant, except perhaps a few of the lowest forms, i1s found dis-
persed over every part of the globe.  Every one of the multitude of
forms which constitute the plant covering of the earth is by its organi-
zation restricted within certain limits, It grows and reproduces its
kind in those places where conditions of climate and soll are most
favorable for its particular needs.  If all plants could adapt themselves

— ———

P12, 11, Mell, Chimatology of Alabama, op. ¢it., pp. 5% to 63,
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to their surroundings with equal facility, there would be no limit to
their dispersion over every part of the globe where life exists, only
with the reservation that in the struggle for the possession of the
eground those of highest vitality, endowed with greatest power of re-
production and possessed of special facilities for dissemination, would
overcome the less favored and eventually establish themselves, to the
exclusion of others, upon the available spuce, It is hy the diversity of
their climatic requirements, their varving degrees of dependence upon
the universal envivommental factors—air, light, heat. and moisture (the
last two being the principal ones)—that plants are rvestricted within
specifie limits,

The dependence of plant distribution upon heat is demonstrated by
the ditferent character of the vegetation under different parallels from
the polex to the equator, and vertically in the ascent from the shore of
the sea to the heights of the mountains.  As Alexander von Humboldt
graphically and eloquently expresses it; ** Unlike in design and weave
I~ the earpet which the plant world in the abundance of its flowers has
spread over the nuked crust of the earth, more densely woven where
the sun ascends higher on the cloudless sky, looser toward the slug-
gish poles, where the early returning frost nips the undeveloped hud
and snatches the barely matured fruit.  Every zone is endowed with
pecubiar charms—the tropical in the variety and grand development of
its production, the northern in its fresh meadows and in the periodical
revival of nature and the influences of the first breezes of the spring.
Besides having its own special advantages, every zone is marked by u
peculiar character,™ It is a fact well established by observation that
the same or more or less closely related forms will often appear under
similar climatic conditions in parts of the globe widely separated by
oceans or deserts.  This applies, if not to predominating specific and
generie types, at least to representative orders.  On the summits of
mountains, covered for the greater part of the year with snow and ice,
plants are found which are at home in the Boreal Zone; again, the flora
of the cquatorial zone bears the same general features around the glohe.
Plants with the same climatic requirements, calling therefore for the
sanme physiological functions, necessarily show similarities in their
motphological development, and thus we find that in ditferent parts
of the globe the plants exhibit a stronger or feebler resemblance
morphologically.

PLANT ZONES OF HUMBOLDT BASED ON ISOCTHERMAL LINES.

Alexander von Humboldt was the tirst to divide upon these prinei-
ples the surface of the globe into botanical zones and to lay the foun-
dation of the science of plant geography.  Kach of these distinet zones
of plant life exhibits features which are ubsent or at most more or less
feebly represented in the other zones,
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Recognizing heat as the prime factor in the distribution of plants,
this great investigator of nature established the boundaries of plant
zones by connecting the points having the same mnecan annual tempera-
ture. The resulting isothermal lines denote hroadly the limits within
which certain plants find their demands upon this factor satistied.  He
established for plant as well ax for animal life the following life zones:
The Boreal. or Northern: the Austral, or Southern, and the Tropical
Zone.  The borders of these zones rarely conform with the parallels
of latitude. but frequently diverge widely from theni, according to the
elevation of the land, moving northward when they pass over lowlands,
moving southward when running over the mountains, and also affected
hy the prevailing aerial currents and proximity to the sea.  Since, how-
ever, two points of the same mean annual temperature may present
wide differences in the extremes of annual, monthly, or daily tempera-
ture, and since the physiological functions and the development process
must be correlated with these conditions, the zonal divisions established
upon these isothermal lines are in a high degree faulty.

LIFE ZONES ESTABLISHED BY MERRIAM.

The amount of heat required to accomplish the exvele trom germina-
tion or the first movement in the unfolding hud to the maturity of the
seed has been called the physiological constant of the species, which
for a given species has been aseertained to remain the same wherever
it may grow. To determine this constunt the temperature of 43 I,
(6° .} hax been assumed by physiologists in general as the lowest
point at which germination and bud movement takes place.  As to the
method of establishing this physiological constant opinions  differ
widely, some investigators believing that the desived coetheient s
obtained by multiplyving the mean temperature of w certuin period hy
the number of days, while others find it in the sum of the maxima
shown by the thermometer exposed to the sun (maxima of insolation).

Merrian recognizes it as a law that the physiological constant rests
upon the sum of the mean daily temperatures during the cxele of
vegetation.'! By adding the wmean daily temperatures above the
assumed zero point of vegetation at numerous stations of observa-
tion from spring until such time in the full as the temperature again
falls to the zero point, and connecting stations of the same sum
of these effective temperatures, lines are established which are
regarded by Merriam  as  determining  the  northern himit  of
the species. In its southward distribution he finds a barrier in the

— —r ———— - —_ - - - - - - - - - — —_—— —

L. Hart Merrinn, © Laws of temperature eontrol of the geographic Jdistribution
of terrestrial animals and plants,”” Nat'l Geogre. Mag., vol. G, pp. 229 to 285, 3 eol,
maps, 1894; The geographic distribution of animalz and plants in North Amerien,
Yearbook Dept, Agr. for I847, pp. 203 to 214; Life zonesand erop zones of the United
States, Bull, No. 10, Div, Biol. Surv., U= Dept. Apr.
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mean temperature during a brief period covering the hottest part of
the vear.

These boundaries were found to conform with the limits of dis-
tribution of species as arrived at by ficld observations.  Differences
in tnoisture, the factor next in importance to heat in the distribution
of life—on this continent most potent in its influence from east to
west—determine the distribution of animals and plants within dis-
tinet areas of these life zones.

Based on these principles Dr. Marriam recognizes in the North
American continent three primary divisions or regions- Boreal, Aus-
tral, and Tropical-—and seven transcontinental zones. His clagsifica-
tion is as follows:

Aretie or Jrr:-tr'r*-.-lfpr'w Zone,
Borkan Resros......_. Hudsonvan Zowe.
Canudian Zone.
Alleghenian Avea,
Transition Zowe_ . ... .... .. Arid Transition Area.
Pacifie Coast Transition Area.

Carolinian Area.
Upper Sonoran Area,
Lower Austral Zone . { Allﬁt!‘ﬂt‘_i‘[}ariﬂll Area.

Lower Sonoran Area,
Elumid Tropical.
Arid Tropical.

Avsrtral ReGrlon ... 1[?})})#?' Austral Zone (oo . ..

Tropicat, REGION _ o e e e e, {

BOREAIL REGION.

This. ax seen in the table, presents three belts or natural subdivi-
sions,
ARCTIC Ol ARCTI(C=-ALIINE 2Q0NE,

This division, the first of the three, extends from the limit of tree
growth to the polar lands.  The greatest portion ix covered with eternal
snow and ice, and farther south it includes the summits of the moun-
tulns reaching above the line of urboreal growth, subject to the same
conditions. This zone is recognized by some writers ax the hyper-
boreal region, and as the realm of mosses and saxifrages.

THEUINOINTAN AONE,

The second. namelv, the Hudsonian or subarctic zone, emhraces the
most northern part of the American forest. Its spruces, firs, and
most of its birches and aspens extend from the shores of Labrador to
Alaska. This zone is spoken of as the Northern Forest or Lacustrian
Forest of the North.

CANADIAN ZONE.

This is the third subdivision, or the second of the northern belts
of cone-bearing trees.  In this zone pines, spruces, firs, and hemlocks
outnumber the dectduous forest growth. In the southern and warmer
parts of this belt the cultivation of the hardier cereals oats, rye,
barley—is possible, and potatoes and other root crops succeed.

N
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AUSTRAL REGION.

The great transcontinental Austral Region covers nearly the whole
of the United States except northern New England, northern Michi-
ran and Minnesots, and the higher mountains generally. It embraces
three distinet life zones—Transition, Upper Austral, and Lower

Austral.
TRANRITION ZONE.

This includes the vast forests of deciduous trees of the cooler tem-
perate region of the continent. Here the outposts of the northern
types meet those of a decidedly southern distribution. In its exten-
xion from east to west this zone presents three well-marked *areas,”
or floras.

Alleghenian Area.—The humid ecastern division, the Alleghenian
Area, extends from the coast of New Lkngland to the eastern
horder of the grassy plains west of the Mississippi River and pushes
southward in a long arm along the heights of the Allegheny Moun-
tains to Georgin and nearly to the border of Alabama. In its forests
oaks, hickories, chestnuts, and locusts, with rhododendrons, azaleas,
andromedas, and other shrubs of the heather family, mingle with the
hirches, aspens, mountain ash, ashes, the northern spruces, firs, hem-
lock, and pines, and other cone-bearing trees at home farther south.
In addition to small grains, the indian corn (maize) is grown here;
the potato, with . number of other root crops. is ralsed, and apples,
pears, cherries, and plums, and a variety of berries and fruits of the
orchard are common.

(entral Continentul Area.—This 1s the arid middle division of the
Transition Zone, and comprises the dry plains and elevated table-lands
extending from the eastern border of the former to the Cascade and
Sierra Nevada mountains, and corresponds in part to the Central prov-
ince of Gray and the northern prairies of other hotanists.

Pucific Avenr.—This consists of the Pacific slope, west of these
mountains, recognized by botanical writers as the Pacific floral region.

UFPFPER AUSTRAL ZONK.

This zone is naturally divided into a humid eustern und an arid
western area or flora,

Curolinian Area.—The eastern division, or Carolinian area, com-
prises the lower part of the northern deciduous forest which covers
the coast region south of New England; an interior portion of the
Southern Atlantic States, including northern Georgia and the larger
‘part of the upper half of Alabama; the basin of the Ohio River to the
southern shores of Lake Michigan, and the great central valley of the
Mississippi to near Iatitude 43°, finding its western limit between the
nineticth and ninety-fifth degrees of longitude. Here the tulip tree
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(Liriodendron tilipifera), cucumher tree (Magnolia aewminata), per-
stmmon (wospyros virgineana), sussafras (Sasso froas seessafras), buck-
eve ( Aesenlus spp. ). sweet gum (Liquadandar styraciffua). the chestnut
oak (Quercus acuminata), and Spanish oak (Quercus digituta) make
their appearance.  Chestnut (Castanca dentata) and black gum (Vyssa
syleatica) are common, and of cone-bearing trees the vellow pine
(Dervws cehinata)y and scrub pine (£ oirginiana) are met with,  In this
division the cultivation of Indian corn exceeds that of small grain.
Sorghum and the sugar heet are successfully grown.  The cultivation
of the grape and peach adds to the variety of the fruits, as also in the
corresponding division of the preceding zone,

The Opprer Sonovan Area.—This, the arid western division of the
Upper Austral life zone, extends from the vaguely defined linits of
the last division over the great western plains; beyond the Rocky
Mountains it covers much of the great basin and parts of California,

EOWER AUSTRAL ZONE,

The Lower Austral zone, like the Upper Austral, is divided into a
humid eastern and an arid western area.

Awstroriparian Arow or Lowisianian Flora.—This consists of the
eastern or humid diviston of the Lower Austral zone, and ecmbraces
in its southern reach the subtropical belt of North America, Begin-
ning with a narrow strip of the Atlantic coast near the southern
shores of Chesapeake Bay, this area covers the coastal plain of the
Southern Atlantic States nearly to the southern extremity of Florida
and the (yulf States to the center of Texas and the southern section
of Indian Territory, tinding its western limit between longitude 90°
and 957, It follows the lowlands of the Mississippi River toward its
Junction with the Ohio. This Louisianian flora has heen designated
as the realim of the magnolia, southern pine, and dwart palmetto.
The greatest part of the arable land 1s devoted to the cultivation of
cotton.  Rice and sugar cane, particularly in the lower part of this
division, contribute to home demands and furnish staple produocts for
export. The subtropical cowpea takes the place of clover for forage
and as an ameliorating erop.  The sweet potato is the chief root crop,
and corn 1s the only grain crop cultivated for breadstufl.  Peachex
and grapes are successfully grown, and in the lower belt the loguat
or Japanese medlar, while in proximity to the Gulf the orange vipens
its fruit.

Lenver Sonoran Arvea.—This flora, consisting of the western and
arid extension of the Lower Austrual zone, extends from the plains of
woestern Texas to the Pacific Ocean. It is generally recognized as the
cactus region, or the Mexico-Californian region.
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TROPICAL REGION.

This zone embraces in eastern North America a narrow belt along
the coasts of the southern extremity of peninsular Florida and the
surrounding kevs, and contains part of the West Indian or Antillean
flora.

SECONDARY FACTORS INFLUENCING PLANT DISTRIBUTION.

Besides the primary factors, heat, light, and atmospheric moisture,
which regulate the distribution of life within the wide areas recog-
nized as life zones, there are others which exercise a potent influence
upon the distribution of plants in ¢confining them to narrower hounda-
ries. The former are due to geographical position, latitude and longi-
tude, extent of land urea, presence and position of mountain chains,and
prevailing winds and oceanic currents, while the latter are dependent
on minor local conditions, such as altitude, topography, proximity to
large bodics of water, all of which influence the lesser fluctuations of
temperature, precipitation, occurrence of frosts or other extremes,
secondary currents of the air, and exposure to sunlight. In addition
to these and of equal importance are the stratigraphical relations deter-
mining the chemical and physical character of the soil and subsoil, ax
well as the drainage of the surface and the soill heneath, which in itself
must be considered as one of the most mportant of the secondary
factors influencing distribution.

To this class of factors helong also the facilities possessed hy
different species for dissemination. These consist chiefly of biological
agencics, special adaptations with which the fruits and seeds of many
species are provided, to secure their dispersion. This is effected in
various ways, particularly through the agency of animals.  One means
consists of fleshy, sweetish fruits tempting animals to feed upon them.
In most instances the seeds are discharged with their vital power unim-
paired and thus are transferred to distant localitiex, particularly when
the fruit has served as food for birds. A second nreuns conxists of the
prickles, hooks, or stiff, hooked hairs covering the surface of the hard
fruits, by which they attach themselves to wandering animals.

Distribution of sceds is also effected by atmospheric agency, the
fruits or sceds being very minute or provided with hroad, wing-like,
or plumose attachments, which enable them to be wafted through
the air. In some cases the sudden tearing asunder of the parts of
the fully-matured hard fruit when touched causes the scattering
of the seeds. Finally, some secds are disseminated through their
ability 1o float about in fresh or saline water without losing the power
of germination,’

———

'(), Drude, Handbuch der PHlanzengeographice, 121 (18903,
15894+——3
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The opportunities for the dispersion of species hy these means are
more or less diminished by intervening extenxive water and desert
arcas or high mountain ranges.

These primary and secondary factors, in their ever-varving combi-
nations, are the conditions by which the various associations of species
and their restriction within specific arcas of greater or less extent are
determined. Such arcas constitute the floral regions: and the system-
atic relationship of the different species, their numerical proportions,
and their various assemblages impart to each region its floral character.

Suitable environment, that is, a proper combination of conditions of
moisture, suficient room and light, proper exposure, ete., determines
the place in which @ plant finds all the requirements for its existence
met, that is, its Aaditat,

The conditions which outline its habitat, in combination with the
greater factors of latitude, altitude, rainfall, ete.., determine the distri-
bution of plants over wider areas, in which the particular plant (species)
may find few or many suitable localities, which areas constitute its
range.  Within this runge the plant may he found in few or many
places, isolated or gregarious, but outside of this runge it does not
oceur.

DISTRIBUTION OF SPECIES AS DEPENDING UPON GEOLOGICAL
HISTORY.

The distribution of plants can not always be explained on the ground
of their dependence upon the atmospheric and terrestrial factors.
The differences in climatic conditions become too insignificant to
explain the confinement of many species within extremely narrow
limits, and at the same time topographic and other conditions of
environment offer no satisfactory account, Premising the theory
that the existing plants are the descendants of similar types which
flourished in past periods of the history of our globe, in most instances
an explanation is easily found on geological grounds.  Viewed in this
light, the occurrence of the hemlock (Zsuga cadensis), for example,
with its northern companion, the sweet hirch, on the extreme southern
extension of the Allegheny Mountains, in Winston County, Ala., in
a completely 1solated spot hundreds of milex distant from the range
of its distribution, can be accounted for when they are regarded asx
the sole reminants of the northern arboreal flora which during the
glacial period was pushed to lower Jatitudes and which on its recession
to cooler zones left these trees behind in the narrow valley of the
Sipsey River, where at present the former shades the elitf-hhund
banks. ‘The Torreya (Zwwmion tarifolcund and the Florida vew (Ferus
Aoriduna) of the valley of the Apalachicola River in western Florida,
the American smoketree orv chittamwood (Cof/uus cotinotdes)y in its
isolated localities in north Alalrina and southwestern Missouri, and
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the Leitneria (/.. Aoridana) in the latter locality and the swamps of
the estuary of the Apalachicola River present similar striking instances
of a strange loculization, in some cases within an extremely limited
range.  The relation of these woody plants to the flora of a preceding
geological period, of which the present is the progeny, is clearly
proved by the remains of almost identical types found buried in the
strata of the Middle Tertiary formation of southern Kurope and the
Rocky Mountains. It we regard these plants as the slightly modified
descendants of types belonging to an ancient flora, which have sur-
vived the changes our globe has undergone and have found a refuge
in their present localities, the mystery of their strange 1solation finds
a satisfactory solution. The confinement to a single spot on the
Warrior of Newiwsia alabainensis, with its nearest relation in Japan,
and of Croton alabammensis to a secluded valley of Little Cahaba River,
can be accounted for on the saume vround.

PLANT FORMATIONS AND PLANT ASSOCIATIONS.

The same causes to which the restriction of a plant within a floral
region is due, give rise to the grouping of species widely differing in
their natural aflinities but equally adapted to accommodate themselves to
the same conditions. Such assemblages, forming groups of a definite
character, are hy the later writers on plant geography recognized as
plant formations ((zrisebach, Drude): or, with respect to their condi-
tions of life, their ecological relations as plant associations by Warm-
ing.! The formerauthors define a plant formation asa group of plants
of a definite physiognomic character, such as a forest, 4 grassy swamp,
the vegetation of a dune of the seashore.  The group may he composed
cither of only one species, as the forests of long-leat pine or the South-
ern canebrakes, or characterized by the predominance of species of
the same family or allied families, as most coniferous forests and our
forests of oaksand hickories, or composed of an aggregate of species of
various affinities with some of their features in comnmon, as is the case
with most forests and prairies,  These plant formations impress upon
a flora its physiognomy, as was long ago noticed by Humboldt.  The
following plant formations, recognized by Engler and Drude® will he
referred to in considering the distribution of plant life in Alabama:

L. Open plant formations, more or less interrupted, inhabiting—
«. The strand or beach.

h. The sunds of seashore, hill, and plam.
. Rocks and pebbles,

LWarming, Ockologische Pflanzengeographie, 1896,
2 Fngeler mind Drnde, Die Vegetation der Erde: I, PHanzenverbreitung auf der Iher-
ischen Halbinsel, M. Willkomm, p. VIL. 1896,
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2. Compact or continuous plant formations of a uniform type, consist-
ing—
d. Of mosses or lichens.
. OF cespitose grasses (meadows, grassy swales),
f. Of various herbs (prairies, pastures).
¢. Of gregarious suffrutescent plants or low undershrubs,
k. Of gregarious larger, woody plants branched from the bhase
(thickets).
+. Of arboreal vegetation (open and dense high forest).
A. Of paludial plants (riparian swamps, marshes, and bogs).
/. Of immersed aquatics, floating free or rooted in the soil.

onsidering these natural groups or plant formations in their hio-
logical aspect and investigating the mutual relationship between the
plant and the place where it lives (habitat), Warming finds that the
properties by which a plant is able to adapt itself to the intluence of
the various factors to which it is exposed and to hold its own in com-
petition with its associates are deeply founded in peculiuritics of
anatomical structure as well as in the morphological development of
its organs and the resulting physiological functions. The presence
or absence of a type 1n any given plant formation finds its explanation
In these peculiar modifications of its organism by which its mode of
life is regulated, as well as in the ecological relations existing between
its own life and the life of its associutes.

On these principles Warming has proposed a new classification of
the plant covering of the glohe, recognizing four principal groups
of associations based on ecological relations, namely:

(1) Hydrophytic vegetation, forming the associations of plants sur-
rounded entirely or partially by water or growing in a constantly
water-soaked soil.

(2) Xerophvtic vegetation, forming the associations of plants con-
hned to an arid soil and a dry atmosphere,

(3) Halophytic vegetation, making up plant associations restricted
to a saline soil, wet or dry.

(4) Mesophytic vegetation, including the general vegetation prefer-
ring 2 soll and an air of medium humidity.

Of the various plant associations met with in Alabama, those com-
posed chiefly of vascular plants will be more thoroughly discussed
under this classtfication of Warming.

It is self-evident that there exist many intermediate forms hetween
these groups, and these often render it extremely diflicult to assign a
certain plant association to a place in one or other of the above groups
or classes.

Within each of these four principal groups the vegetation ix com-
posed of typical forms of plant life, distinguished as trees, shrubs,
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undershrubs (including the low perennials with a woody stem and
branchlets partially dving at the close of the season of growth) and
perennial, hiennial. and annual herhs,

HYDROPHYTIC PLANT ASSOCIATIONS,

Of the associations of this group the following are recognized in
the Alabama flora, consisting of plants: (v} Floating free in water etther
on the swrface or submerged; for example, the water fern (Azolla),
duckweeds (LLemna, Spirodela), bladderworts (Utricularia), hornweed
(Ceratophyllum), ete.; (5) connected with the soil, rooting either on
rocks, as Podostemon, many fresh-water algw, and some mosses (Lith-
ophile associations), or in the loose soil, as the pondweeds (Potamo-
cgeton), ditch weed (Ruppia), eelgraxs (Vallisneria), and of the higher
cryptogams Nitella.

(¢) Tmmersed only at their base and rooting in the slightly sub-
merged or swampy soil, forming associations of paludial plants, as the
vegetation of the grassy marshes and of bogs, and the shrubs and trees
covering the alluvial swamps; for example, cypress swamps.

XEROPHYTIC PLANT ASSOCIATIONS.

These consist of the vegetation of the dry, exposed, drifting =ands
of the seashore and of dunes, and the woody vegetation of loose sands
(Psammophile associations): also of the vegetation of dry prairies
(“*bald prairies™). and of the forests of the dry uplands, either of
evergreen cone-bearing trees (pine harrens) or deciduous trees.

HALOPHYTIC PPLANT ASSOCIATIONS.

These are composed mostly of aquatic plants, inhabiting the beach
and suline marshes of the seashore.

MESOPHYTIC PLANT ASSQUCTATIONS,

These embrace the plant associations confined to a soil and atmmos-
phere of moderate humidity, as grassy swales, cancbrakes, the arbo-
real vegetation of the subtropical forests of broad-leaved evergreen
trees and shrubs, and the deciduous forest of the lowland with a fresh
soil rich in humus, never or infrequently overflowed.

GENERAL CHARACTER OF THE ALABAMA FLORA.

The flora of Alabama stands in the number of species and varietal
forms, as well as in the diversity of their characteristic associations,
unsurpassed amony those of adjoining regions, This wealth and vari-
ety of Alabama’s plant life is easily explained when, on the one hand,
its area is considered, extending over nearly 5 degrees of latitude, andon
the other, the diversity of its topographical features, varying from the
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abrupt mountain ranges, with their broad table-lands, wide valleys, and
rugged hills in the northern halt of the State to the fertile Cretaceouns
plain in its center; and farther south, to the pine-clad hills and rolling
uplands merging into the coast plain with its open and forest-covered
swamps, and the sands and saline marshes of the seashore.  The num-
berof distinet speciesand varieties known can undoubtedly he increased,
since thorough botunical investigation has been attempted by but a
few. The closer exploration of any of itx regions is sure to reward
the botanist in bringing forms to light which have never heen ohserved
in the State, if indeed not new to sceience.

SYSTEMATIC RELATIONS,

The list of vascular plants growing without cultivation in Alabama,
as given in this volume, numbers between 2,500 and 2,550 recognized
distinct forms (species and varieties), including all the introduced,
adventive, and fugitive forms.  Of thix number, 59 are spore-hearing
plants —Pteridophyta.  Of the seed-hearing plants—Spermatophyta —
12 species belong to the Gymnosperms, their ovules destitute of an
tnclosing ovary; the remainder to the Angiosperms, their seeds within
an ovary. Of the latter, 707 distinet forms helong to the Monocoty-
ledons, the division consisting of plants with the embyro of the seed
bearing but a single cotyledon or seed leaf, and a little over 1,700
species and varieties helong to the Dicotyledons, comprising the angio-
sperms, with an embryo hearing two opposite cotyledonary leaves.

Among the families of the above divisions most prominent by num-
ber of species the Compositae’ (goldenrods, wsters, sunflowers, hawk-
weeds, ete.) take the first place with 303 species, followed by the
Pouceae with 284, Cyperaceae with 140, Leguminosae® with 116, Nepe-
taceae with 60, Scrophulariaceac with 59, Rosaceae, including the plum
and the apple tribe, with 54, Of the families less prominent in num-
ber of species the Apiacene have 46 species; Ranunculaceae, 43;
Euphorbiaceae, 413 Orchidaceae, 40; Polygonaceae, 8%; Liliacene,”
36; Alsinacene, 33; Polypodiaccae, 43; Malvaceae, 26; Onagraceae,
257 Fagaceae (chestnuts, oaks), 265 and Ericaceae,® 21 species,

Among the genera excelling in mumber of species, Panicum stands
first, with 71, Carex has fully 60, Aster 38, Cyperus 35, Ryunchospora
31, Solidago 25, Kupatorium 25, Quercus 23, Paspalum 20, and
Hyperteum 20 species and varicties,

ENDEMIC TLANTS.

The number of plants endemie to Alabama is small, but suggestive.
Only the following types are exclusively found within the limits of

—_. -— e = g— —_— - —_ - mme—— - [

PCardluaceae and Ciechoriaceac,
* Mibnosacene, Cacsalpinaceae, Vieciaceae.
‘ Here usged in the Drowder sehse.

\
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the State: Newinsia alabamensis, Croton alabamensis, and Trichomanes
petersii.  Thisx poverty in endemic forms is easily explained by the
absence of any serious ohstacles to plant migration from and to all
parts of the eastern section of this continent.  The gradual descent of
the Allegheny Mountains to the Coastal plain rendered the influx of
plants from the north and east easy. The oldest types flourishing on
the most ancient strata succumbed gradually to the vicissitudes of cons
of time and gave way to later invaders.  Completely open on the east
and the west, the denizens of the plant world from these directions
found no hindrance in peopling the new soils of the secondary
(Mesozoic and Cenozoic) formations, after their rise above the water.

RELATIONSHIP OF THE ALABAMA FLORA TO THAT OF ADJOINING
REGIONS.

It results from these conditions that the plant-covering of the State
coincides closely with the florn of the adjoining regions.  In 1ts south-
ern portion it is very intimately related to the flora of western Florida,
Mississippi, and eastern Louisiana, equally so to that of the maritime
plain of North and South Carolina and Georgia, and in a less degree
to that of western Louisiana and eastern Texas.  In its central parts
the same close connection exists with the flora of the middle region
(Piedmont region) of these States and with that of southern Arkansas,
The flora of the northern part of the State, with its mountains and
the Tennessee Valley, presents a similar relationship with the flora of
the Allegheny ranges south of the Potomace River, below an elevation
of 2,000 or 2,500 feet above sea level, and with that of the southern
extension of the Cumberland Mountains and the rim of the Highlands
of Tennessee.

RELATIONSHIP OF THE ALABAMA FLORA TO FOREIGN FLORAS.'
EASTERXN ASIA.

Asa Gray first directed attention to the intimate relationship exist-
ing between the flora of eastern North America and that of castern
Asia, particularly that of Japan.® The castern Asiautic element i3 in
this part of our continent most pronounced southward. It is here
most strikingly manifest in the arboreal and shrubby vegetation of the
numerous genera of the catkin-hearing familiex, such as walnut, chest-
nut, oak. beech, hazlenut, ironwood, hornheam (Ostrya), willow, wax
myvrtle; and of the coniferous famnily, such ax pine, hemlock, cypress
(Chamaecyparis), savin (Juniperus); to which are added elm, mul-
berry, linden, pear, plum, service trees (Amelanchier}, maple, witch

—— e t————w - —
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1In this discussion the introduced and immigrated plants occurring in Alabama and
the genera represented only by cosmopolitan species inhabiting the temperate and
warmer regions all over the globe are disregarded.

2 Asa Gray, Memoirs N, Y. Acad., vol, 6, part 1. 1859



4() PLANT LIFE OF ALABAMA.

hazel, sumac (Rhus), and ash, all of which are widely diffused through-
out the temperate zones of eastern North America and in eastern Asia,
a smmall nmnber extending westward to the Altai Mountains and Hima-
layan India. The number of arboreal and frutescent genera is still
further increased by those chiefly confined to the xoutheastern section
of our continent, such as Magnolia and Illicium of the magnolia
family: Persea and Benzoin of the laurel family: roses, honev locust,
storax bushes, catalpa trees, and devil wood or American olive, of
different famnilies.

On closer comparison of the flora of Alabama with that of eastern
Asin and prineipally of Japan, it is found that about 160 genera or
nearly 26 per cent of the genera indigenous in Alabama, belonging to
66 families, have their representatives in castern Asin.  Besides the
above common genera there occur others in those parts which in their
essential characters differ but shightly from the nearest allies found in
Alabama, forming with them such pairs as Glaucidium and Hydrastis,
Sphaerostemon and Schizandra, Stephanandra and Neviusia, Cory-
lopsis and Fothergilla, Paris and Modiola, Scilla and Quunasia, Rox-
burghia and Croomia, and some others.

The number of types indigenous to Alabama which arve identical
with species found in eastern Asia is small, amounting scarcely to
forty. Though thix number by itself considered is insignificant, it
must be viewed together with the fact that every one of the genera
common to Alubama and eastern Asin is represented in the latter
region by one or several species closely allied to the forms found in
Alabama, so cloxely in not a few cases as to be difficult to separate.

The relation of thexe two floras is expressed in the following table:

fienera conunon 1o the flora of eastern s and that of Alebine.

N umber Niumhbwr

Classificittinge. nf Olassitieation, of
M LeTH, rener,
Pteridophyta: Dicotyledoneac:

Filleen o .. b} Archichlnnydenoe—
Ophioglossaecae oo L o o, 1, Leguminosae®. oo : Ed
Lyveopodiaeee ..o L., 1 Ranuneulacene oo ..., ... K
e r— || Rosaceae? ., .. by
Total. ... i .. B Apinveae .ol 5
—== Betnlaceae (..o L. 5
Gy UINNSPeTITING ' ' Fagrnceae .o, oL, 3
noideac . ... oo oL, | 3 | Urticaceae ... o ... .. ! ;1
(Cupressineac................ o 2 Euphorbiaeene oo o o0 L | A
e — ) Vitweeae oo : 3
Totad ool | 4 Nymphacaeene. ... ... ..., 3
b Aristolochiaeene oo, . J
Monocotyledonene: . Ulmaceae .. ... ... i P
Lilineconc®. oo, . 10 Morwceae. ..., ... __... . . 2
Orchiduceae ... L. b Magnoliwewe oL oL 2
Cyperueeae ... o .. I Berberidaceae. .. oo L. 2
ATBCCNO , e i e 3 Fumariacese .. ..o ... 2
Poaceae . ... o . .. 2 Rhawmaeene oo o oL 2
Nujadaceae ... ... 1 Laurmecne, oo, o i 1
Alismaceae .. ... o0 L. t Juglandaceae (oL, L
Dioscorenceae. ... .. ... 1 Salleweene ... 1
SR CEAE . e, ] Myricacone ... ........ e 1
IPIARCEAC Lo it i , 1 Polvgonaeeme oL L. L 1
| Phviolneenceae ... ... |
Total, . .o B Menispermaoeoeae (... oo, 1
_m— Crassulacene oo .. 1

ineludineg Polypeslineene, Hywienophylbeene, and Osonurelacene, 2 Tere used in the Ltinuder sotise,
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(Fenera common by the flora of eastern. Asia and that of Alabama—Continued.

-— -

——

Number P Number
Clussification, of Classificntion, i of
genera, - generd,
Dicotyledoneac—Cotitinued. " Dicotyledoneae—Continued,
Archichlamydeace—Coutinued, sy petalne—Contisiued,
Hamamelidacene .. ..o oL 1 Nepetacoae. ... o.ou.oivanve- 4
Anacurdinceac. . ...l | Caprifoliaceac................... :
llicacesae. ................ .. ...... ] loganiaceac .. ... ... ... .. .. ' 2
Staphyleaceae (..o ... .., 1 Apocynneene .o 2
AUVRTHUCRE L. o, 1 Yerhenaceae ... oo 2
Aeseuluceae .o oo L, 1 Clethraceae ... ... .. .. 1
Theaceae ... o .. L. ] Monotroparveac ... ............ I
Hypericaceae..o.ooooooinon, ] Oleaceae ... .. 1
Yiolaceae ... .. i ‘ ] Symploeaceae .. oL |
Araliaceac. ..o, F ] SEVreaceae (ool 1
COFNMMCCAC L e aacisiinnnn ] Ebenacese (.. ... ... 1
Podemoniaceae .o .. oL L. 1
Total L 83 Rublacene ..o oo |
S Campunulaceae . oo 1
sympoetalae:
Ericacene, Vaceiniacene ..o .. T Tl s 35
Curdunceae (Euputorinm 1, As- |

terenc ) oL } Total Dicotyledoneas (... ... 118

Cichorineeae. oo oo -

WEST INDIES, MEXICO, SOUTIT AMERICA.

Not less than 29%) genera containing nearly 40 per cent of the plants
indigenous to the Alabama flora are represented in the West Indian
Islands, Mexico, Central America, and more rarely in South America
as far south as Argentina.  On the western coast of the continent but
a few genera occur which have also their home with us.  The num-
ber stated above is comprised within 22 families.  About 140 specles are
common to Central Ameriea, Mexico, and the West Indian Islands.
This relationship is most evident hetween the flora of that part of the
State embraced within the Austroriparian areaand the flora of the more
elevated regions of tropical America with climatic conditions some-
what similar to those prevailing in southeastern North America. The
flora of the subtropical regions of Alabama exhibits faintly the fea-
tures of the vegetation of the neighboring tropies by the presence of
a few genera of the epiphytal plant formation (Tillandsia, Kpidendron,
Polypodium), which in the abundance and variety of its forms consti-
tutes one of the most striking characteristics of the tropical vegetable
world, A scarcely stronger suggestion of tropical characterin ourflora
is afforded in its arboreal vegetation by the presence of our dwarf
palmettos (Sabal, Serenoca) with their short or prostrate trunks., Our
deciduous-leaved trees are represented by 10 genera common to both
regions, 2 species of ouk (Querews vergenzana, . brevilohe) and 2
of hickory ([licoria pecan, [l myristicaeforaes) being conmmon to
Alabama and the plains of northern Mexico near the ‘Texan frontier.
Our wax myrtle, hop hornbeanm, mulberry, elin, box elder, haw, and
sweet gum occur tn the elevated regions of the eastern declivity of
the Mexican Andes. Our evergreen magnolia 1= in the same region
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represented by the closely related genus Talauma. Of coniferous
trees pines are abundant in the higher mountains of Mexico and
Central America. Our slash pine, or Cuban pine, extends from the
West Indian Islands to Honduaras; Taxodium inbabits Mexico, and
savin (Juniperus burbadenses) the West Indies, with other species of

Juniperus in Mexico,
The common elements in these floras are exhibited in the following

table ;

Crepierer eegeed N‘JH‘,’W‘EH e i o

| Numbwer

Ndetbesmer aned tropreal

Nunilwr

[ L] - T B o ——

Ameriea,

'\muh{r Number
Clissifieation. uf ol {lassifientiont. 'H) ol
| FCIICTIL. SDedics, | BUDICRL spevices,
- 1 e , . -
I’teriduph}'m : | Dicotviedoneae—Continued., !
Filices1 oo i 12 Y | Archichlamydene—Con- |
- Uphioglossaceac., ..., .. 2 2 ‘ tinued,
Lycopodineeae ... 2 2 ‘: Batidaceae (... ... - 1 1
bc]ugm{:]hwtuu .......... | [ . Aristolochiaceae ... | (R
Equisetaceacs ... ..., 1 | Loranthateae ... ..
! Polvgonaeene ., .. ... 1 1
Total ..........__...... I 11 Anncardincene ... ... | i
R o Nicwecae ..o ... | I
Gymuospermae. . ............ 3 3 Cistaceae (.. ... ... |
aT Lams s T i Passitlornecae (... | S
Mmuwutylw]nm.-uu : Cactaeeae ..., | A
Poweears oo o oL, a0 57 Haloragidneeae ... | 1
Cyperaceaet, ... ..., ! 10 11 Cornueene .. ......... | |
Lilineencd oo ... ... = 2
Orehidaeenae. . ... ... ... | b L Tolnd ... L. I 100 3t
Amnryilidncene o0, 4 1 |
Alismaceae, ... ... ... | 2 2| Sympetali: i
Erivcanlacene oo ... ... 2 d Cardugcene— _ ’
Commulinaceae .. ....... 2 l A Yernoniea and 1Ku-
Pontederincene. ... ... 2 2| patoricae (... .. .. e iiiaas
Najadaeeae. ... 1. | Helinntheav ... ... | 1 I
Juneaginueeae ... ... 1 1 Asterene. ... oeen... L.
AFCeaetue ... ... ! | Senecioneay ..., ... - 1 ..
Mavaenceae (oo oL ... | | Imulewe ..o, ... Y e eaa
Xyridaceae (Xyrisy.. .. .. 1 2 Cynareae . ........._. |
Cichorineenc. ... ..... |
¢ TLTTY I 73 | 101
L i Total Compuositacs ., .. ! 34 14
Dicoiviedonene: —_— =
Archivhiamydeace— Scrophularviaceae ... ... ; 14 8
Legnminosae . ....... o3 o Nepetaeeae oo, ! G oo
Chenopodiaceae .. ... § Ericuceae, Vaceiniacone . L, S S
Ranuneuleoeas, . ... | SR H :;druph:.'lhwum: ............ i ...,
Rosavene v oo ..., ; o e Solnnaceae. ..o ... 4 8
Kuphorblaceac ... .. R Asvivpindnoene oo L. 7 S
Aplacene ... oL B i Convolvularene ... ... -.. 3 ]
Onugraeeac. ... ... .. N T Orobanchaceae. ... ..... 1 S
LUvthraceae .. ........ ! 7| Loganiacene .. ... o ...... 3 .
Malvaceae........... 1 Y| Boraginacend . ... aan. J 1
Urticpeene. ... ... ... S Verbenacene. ..., ... ... ' 3
Juglandaceac¢........ 2 3| Pinpoiculacene .. oLl 2 i
Brassicaceae. .. .o ... A T Monotropaeene ..., ... i 2
Nyvmphacnceae ... 2 Primulacesc . oo ... | 1
Alsinaceae ... ... .. 2 | Do ROt . e e | I
Rhamnaceace ... .. 2 20 CUSCIMEACENC o,y e iieeenaerens | J
Vitaeene, ........... 2t 2 1 Polemoniacene” oL oo. 1 1
Hypericaceae. ... ... 2 2 | Bignoniweene ..o .o... 1 ...
Myricacens .......... T Acanthacene. ..o ... I3 1
sulicaecae ... ... ... | I
Betulacene. ... ... .. | T Totnl Svropeinlse, . ... ... 91 #
Fagacene . ... ....... 1 I 1 | ==
Moraceae . ool | I A Totel Dicotyledonne. ... 191 g4

———— - —ER = a—

1IIIL111(1H];'.T.‘ Polypodinceae, lhmvm:-[lln]lm ope, wid Ospnutidaeen,

2 Equisefun robushien,
3 Chiefly Paniceac (Panicu
lndlt’:q to Argentina.

I,

Paspalum) and Andropogoneac; all widely diffused from the Wast

* Moxstly of the genera ) ]]wrm Eleocharis, Selerig, and Rynchosponi, 10 species of the last 2 genera

hi:mp; not met with, ontste

thioidene,

8 Here tsedd in the broader setse,

7T Phlox.

¢ of the West Indies, in tropical America.
5 Here nsed in the broader sehse,

The species belong to Yieen and olher genrern, mostly Maelan-
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LUVROPIPE AND THE MEDITERRANEAN REGION,

The relationship between the flora of Alabama and that of Kurope
and the parts of Asia and Africa bordering upon the Mediterranean
Sew 1s indicated by their having in common about 100 families with
about 230 genera, this being nearly 35 per cent ot the genera indig-
enous to Alabama, with 55 species which occur in Alabama and also
in western Europe and in the Mediterrancan region, chiefly the former,
Of the arboreal plant formation nearly all of our deciduous catkin-
bearing trees and most of the shrubs are represented by closely allied
species in those regions.  Some of these genera are represented far to
the north in the European-Asiatic forest belt, such as willow, cotton-
wood (Populus), birch and alder, and pine, while walnut, beech, oak,
hornbeam, hazelnut, ash, maple, plum and cherry, pear and apple, and
the savin are widely diffused over the more temperate regions of
Furope. In the Mediterranean region our white cedar (Chamaecy-
paris) finds itself represented in the cypress (Cupressus), from which
it differs by a mere technical character, and Celtis (hackberry), Cercis,
and Storax are represented in the same region. It Is a remarkable fact
that in no one of these genera is the European species identical with that
found in Alubama. The ferns and allied families are represented by
4 families with 12 genera; of these 7 belong to the ferns proper with
5 identical species, 2 to the Ophioglossaceae, 1 to the Liycopodiaceae,
1 to the Selaginellaceae, and 1 to the Eqguisctaceae.

The following table exhibits the relation of these two floras:

(encra aned species conmon to Alabama and Enrope, witle Medidervanean lsic wel Afriea,

—_— - —_——

—— e e e —r———— —— . = = —— —lam

Number ' Niunlwr [ Numhber | Number
Clitssiticontion, i ' of A Classification, . of uf
ECTen,  Sperivs, | geners, species,
Freridophyta: b Dicotyledoneae;

Filicesl ..o oo, T 3] Archichhunydeae—
Ophinglossacene, ... .. ! i3 DU Ranuneulnevae. . ., 13 b
Lyeopodlinecne (..o ..., 1]..... .. Rosaceae? .. ....... | T R,
Selnginellacene. ..o o0, ! | Apinceae . _........ - B
Equisctaceae ... ..., ! Brassicaceae ....._.. 8 1
Leguminosue, . ... ... T
Total .. . (R H Betulacene o ...... ... Hlieerannres
- —o T s Aldinaveae ..., H 1
Mononcotyledoneae: ; | Chenopodiacene..... 4 2
Poaceat . oo i vreaann. M) 4 Fagueesae . ........... - 2
orehidaceae.. ... ....... S Urticacene........... 1 S P
yperaceac.............. ) 3 Onngraceae ......... 3 2
Najndaceae® (oL L 4 7 Salicaceae ... ........ 2 e iieninnn
Lillaceaed oo _......... - N Aristolochiavene . ... 2 S
Alismaceac.............. 2 1 Polygomaceae ....... 2 3
LTI . ey s eee e e e as 2 3 Nymphacacene ... 2l
JUNCARCCUC oo oo aiaan 2 3 : Crassulaceaet ... 2 1
Typhuceae ... ... ] 2 Saxifrapacent ....... P P
SpArgunincent. . ... ..., .. | Juglandaceae . ... | I
Vallisneriaceac.......... 1 1 Myricacepe.,......... 1. ...,
Scheuchzerincenc ... .. | I Moraceace. ... ...... | T ;
Aracene (...l .an. 1 P Ceratophyllaceae. ... 1| 1
Ividacene. ..o s e ceeeu , | f Fumatiateae ... .. ... )
Eriocamlaceac ... ....... ! 1 1t Droseraceac®d (... ... 1, 1
i Platanaceace . ... ... |
Total o vee et : hl U Oxalichieeae. ..., 1 1
N —=- - Linacvene ... ..... , | I

1 Tneluding I'olypodinecae, Hymoenophyllueeae, *Hlere usid] in tihee broswder sense,
and] Osmundaces, Tilluaen.

2 Ineluding Potamogetan, i spoeies, b Drosera,
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(lenera and species common to Alabana and Furope, ele.—Continued.

—_—— s ——

"Number | Number | Number | Number

Classification, | of 0§ Classification, Of uf
gonen, | species, | Renera. Spuies,

Divotyledoneae—Continted, | Ncotyledoncace—Continued,
Archichlamydowe—Con- | sympetalac—Continued,
tinued. ! Boraginacene, (..., S
Geratitacene . ..o ... ' | I Serophualariacend., .. 1 1
Polygalucene oo, : | [ R Solanacone ..., S| 1
Enphorhineeae ..., | I P Primulacesne.. .. ... .. 3.
Callitrichucene. .. ... | ] Caprifolinceae., .. .. S T
Anacardiaveae? ... .. , | _ Ericacenc ... ... ... 12
Hlicaceae (... .. .. .. I | Monotropneeae. ... . l 1
staphyleaceae. . ..., [ P | Plumbaginueeac .. .. | IR
Averaceae (..., ... | 3 f styracaceact oL, [ e,
Rhamnaceae ... .. | I I Oluceaed (..., ... | S
Vitaceae, .. .......... I Apocviaceac,, . ...,
Tiliaeene ... ...... | I (A Asclepiadaceae. ... ..
Malvaceae® ......... P Gentinhwneene ....... L.
Cistacoene?d ., ... ..., | AR I'olemonincene . .. .. 1 ... -
Violneene ... ... ... Convolvulaceae . ... | I
Lythraceae ... ...... | Cuscutacene ... ... ces | I
Haloragidweene (... i | .......... ‘ Yoerbenacene ... ..., | I
Araliacenc.. . ....... | Plantuginueeac. .. ... | S .
Cornaceae . .......... | O - Orobanchaceaes, . o ... .. .........
| ! Rubincenc ¥ ... ..., ! |
Tl ... .. .. 109 14 Valerianaceae. ..., .
Sy mpetalac: i l. Total c.eevvvven.... v 3
Compositne_. ... 12 | —————

Nepetweeac. ..., T e - Total Deotyledones. . ... .. H 2

—— ——

TCotinus in the Mediterranean region,
* Hibisenus of the Mediterranean region,
HRouthern and western Europe.
tStorax of the Mediterrunesn region,

[ — e .- - - ——

" Fraxinus,

v Orobanche and Phelypaca differ bat stightly
from our Thalexia {Aphyllon),

T (ralium,

BIOLOGICAL AND ECOLOGICAL RELATIONS.

Viewing the plants of Alabama in their biological aspect, their
hahits of life, and the peculiar adaptations by which they establish
and maintain themselves successfully among their various associations,
no striking features are met with which are not presented in one or
the other of the adjoining States.  With our present knowledywe it is,
however, Impossible to enter upon very close comparisons.  The per-
ennial plants are largely in excess of the annuals and biennials, com-
prising five-sixths of the total vascular flora of the State.  Among the
woody perennials, 343 distinet species and varieties have heen counted,
32 with c¢limbing or creeping stems,  This number includes 45 under-
shrubs and suffrutescent perennials, most numerously belonging to the
Hypericaceae (St. Johnswort family), with 12 species, which, owing to
the large number of Individuals gaily adorned with bright yellow
flowers, form a striking feature in the plunt covering of the flat pine
barrens in the coast plain.

FOREST FLORA.

RITRUBBY PLANT ARSOCIATIONS.

The 171 species and varieties of shrubs known in Alabama, intimately
connected with the arboreal vegetation, form the higher undergrowth
and the brushy cover ot the soil of the mixed forests in the southern
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patt and prevail in the openings and along the borders of the deciducus
forests in the northern half of the State. Twenty-four species of the
woodyv plants are of the liana form, stout climbers, which ascend the
highest trees, nearly half of their nmumber belonging to the grape
family. Qutside of the forest the shrubs rarvely aggeregate into an
independent **bush ™ formation of such extent as to make an impres-
sion upon the physiognomy of the vegetation and to form a proper
plant association.  In the coast region, however, the following species
form to a limited extent thickets more or les:s free from larger trees:

Mo cerifera {wax myrtle). Bhewlidendron spp. (azalea),

Myrien inodore (wax myrtle). Pievix nitidda {andromeda).

Hew cassine (dahoon holly), Leveothie avittaris (andromemda).

flea vemitoria (vaupon haolly). N Latifolie (inountain kaarely,
Osmanthus anericanus {American olive),  Poecocion and Guaglasseear sppe (huckle-
Hicivm floridwinon (sweet illiciam). herry, whortleberry).

Synploces tineturia (Liotse sugar) . Veecintian arborewne (farkle herry),

Bosquets of groundsels (Bucchuris halinmifolia), with marsh elder
(/e frutescens), dot here and there the salt marshes of the seashore,
The arborescent grasses of the bamboo tribe, the so-called cane, repre-
sented in eastern North America by drundinarice wacrosperna and
A. tecta, form by their spread over wide areas a most peculiar and
prominent feature in the vegetation of the State, known as canebrakes,
The hig cane, attaining not rarely a height of from 20 to 30 feet, oecu-
pies the more or less overflowed alluvial river banks,  The so-called
reed or switch cane, of smaller size, forms the impenetrable under-
growth of the forests of the humid and fresh soil depressions, and 15
most prevalent in the Cretaceous plain, designated as the canebrake
region,

ARBOREMAL TPLANT ARSOCTATEENK,

As in most parts of eastern North Ameriea, forests constitute 1in
Alabama the most extensive and predominating of plant formations,
Under the influence of the mild elimate of relatively low latitudes with
an abundant rainfall evenly distributed throughout the yvear, condi-
tions most favorable to tree growth, Alabama presents the aspectof a
richly wooded country.  From the mountain heights and valleys of
the north to the shores of the Gulf the State is elad in a robe of forests
scarcely surpassed in the diversity of their tree growth and timber
wealth by those of any other part of castern North America,  Origi-
nally the tree covering was almost uninterrupted. It can safely be
assumed that at present over 50 per cent of the area of the State
remains under cover of the original forest growth, although more or
less invaded by the ax in the more accessible loealities.  Of the 172
arboreal species recorded as growing without cultivation in the State,
15 are introductions from the warmer temperate and tropical regions,
mostly of the Old World, and 8 from the States of the Southwest.
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Deceduous forests.—Deciduous-leaved forests prevail principally in
the northern part of the State.  They are marked by the same variety
of forms and the same great abundance of catkin-hearing or nut-hear-
ing trees (amentaceous orders) which are characteristic of the forests of
the lower Allegheny rangesas far north as southern New England and
the lower Ohio Valley, with thetr walnuts, hickories, oaks, hornbeams,
bheech, cottonwoods, elins, tulip and cucutmiber treex of the magnolia
family , cherries, plums, haws, and service herries,

Of the 43 species of amentaceous and other apetalous trees known
to oceur in the State 39 are common also to the regions just mentioned.
Of the 23 oaks occurring in Alabama, 10 are found in the more
northern forests; of the 8 Magnoliaceane, 5; of the 8 plums and
cherries, +4; of the 20 or nmore species belonging to the apple tribe,
mostly haws, T; of the 5 maples, 4; of the 4 elms, 3, and all of the 6
species of ash,

In the mesophile forests, covering the valleysand terraces of a rich,
moderately humid soil, caks predominate, but many other genera are
present. The following list exhibits the characteristic trees, all of
which, except Magnolia acwminata cordata, extend north of the OQhio

River:

Quercus alloe (white oak). Cornus florida (dogwood) .,

(rerens minor (post oak). Uhnus amerieana, U alata, T prbeseens

Querensdigitata (O, faleata) (Spanishoak), (elm).

ITiearia ovate (hickory). Celis  mississippiensis  (Routhern  hack-

Iicoria minima (bitternut). herry}.

Juglans mgra (black walnut). Nassafras sussafras (sassafrax).

Lirodendron tulipifera (tulip trec). Ihaogpyros virginica (perstmmon) .

Fagus americana (beech). Aeseulus ortandra (Ohio huckeye).

Carpinus caroliniana (hornbeam). (Quercus wichaurit (cow oak).

Frariuus americana {white ash). Liguudeonbar stipraciffua (sweetl guim).

Magnolic acvminatae and variety cordate  (Heditsin triceanthos (honey locust).
(cncutmber tree). Fravonus lanceolatie (green ash),

Aeer saeeharivaon (AL dasyearpum)

The sweet gum herc attuins its Jargest dimensions.  The last 5 pre-
fer the lower bottoms subject to oceasional overflow,

In the paludial forest, particularly or the alluvial region, with the
soll submerged or constantly water-soaked, the cypress (Zwrcodium
tlestichund forms in the so-called cypress brakes the most imposing
feature.  This tree 1s found throughout the State, and in that portion
belonging to the Louisianian area, it is associated with the tupelo gam
(Nyssa aquatica) and the Carolina ash (Frarinus caroliniana). The
overcup oak (@rercus lyrata) prefers the shallow lagoons of the allu-
vial lands in the center of the State. Planer tree (/Yuncra aquatiod),
water hickory (/ficorue aquatiea), Carolina black gum (Nysse biflora),
apple haw ( Cratuequs aestivalis), and green ash (Frawinus lunceolata) are
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frequent inhabitants of the forest-clad swamps of the alluvial district
in its lower part.

Deciduous forests of xerophile trees and shrubs prevail on the dry
mountain spurs, the table-lands, and the lower hills, the following
forming the hulk of the arboreal vegetation:

(hiercus prinos (mmonntain oak). Hicoria miflose (pade-leaf hickory),

(Jrevens velutina (black oak)., Castaaren depfata {chestnat),

(perens mardoandicn (black jack). Ui austradis (Southern rock elm).

(hierens coceined (scarlet oak). Aeer leveodrrme {white-bark maple).

Thicovia glabra (pignuat). Aeer guccharin and  variety  harbation

Hieovia albe (imockernut}, (hard maple}. f

Hicorue carvolinae-seplentrionaliz (Southerm  Aleer foridoonine (Florida maple).
shellbark hickory). Orydendricn arborein (ronrwood)

All of these, except Adcer lewcoderiee, A, sacelerrvim bapbatiun, and
A. Aoridanwmn, helong also to the Northern forests. On the arid
ridges with a pootr siliceous soil Southern pines mingle freely with
the hardwoods.

Lovergreen forests.—The evergreen arboreal vegetation forms a most
prominent feature of the flora of the State. The 31 species found in
Alabama are nearly all distributed throughout the warmer temperate
and subtropical regions of ecastern North America.  In the xerophile
forests of the dry uplands the cone-bearing evergreens, embracing
six species of pines, one type of the eypress tribe, and the red cedar,
hold an important place in the tree-covering of the State, particularly
the pines.  These cover extensive areas, the long-leaf pine extending
almost exclusively and with =carceely any interruption over many
hundreds of square miles, while short-leat and loblolly pine form a
large element in the forest growth of the northern half of the State,

Broad-leaved evergreen trees and <hrubs in great variety of species
prevail in the mesophile semiswampy forests of the subtropical zone.
In these forests the magnolia, single or in groups, finds its home with
the white bay of the same genus, red bay, dahoon holly, yvaupon,
wax myrtles, ti-ti, Ameriean olive or devilwood, leatherwood, and
large ozks with persistent leaves (live oak, ete.) or retaining their
foliagre during the greater part of the winter (laurel oak and water
oak). A host of evergreen shrubs——the sweet illicium of the mag-
nolia family, azaleas and andromedas of the heather family, holly, and
others—form the dense undergrowth.  Of conifers, the loblolly pine,
with the Southern spruce pine and Cubun pine and, mostly in
swampy localities, the white cedar, tower above the hroad-leaved
forms. The strange-looking Spanish dagger ( Pucew addoifolia), an
arborescent lily, with its trunk covered with rigid sharp-pointed
leaves and, tn the beginninge of the summer seaxon, crowned with
ample panicles of snowy white lowers, forms a charaeteristic feature
of the arboreal vegetation of the sands in the coastplain.
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OPEN-LAND OR CAMPESTRIAN FLORA (XEROPHILE PLANT ASSOCIATIONS.)

Under a climate so highly favorable to tree growth and with soil
conditions which in general present no obstacles to the development
of an arhoreal vegetation, there is in Alabama, as in the adjoining
States and the corresponding regions of the Southern Atlantic States,
but little room left for the characteristic vegetation of open-plamn or
treeless mountain and hill country, especially if we exclude the vege-
tation of herbs and undershrubs of the open rolling pine barrens, of
the pine flats of the coast with their scattered tree growth, and of the
scantily shaded rocky crests of the mountains. It is only on the com-
parativelv small tracts of the Cretaceous plain where the underlying
limestone strata come near the surface and the covering of the rich
black calcarcous soil becomes too shallow to permit the roots of the
trees to gain a firm hold, that arboreal vegetation is completely
excluded. In these localities—the so-called hald prairies, low knolls,
or broad swells of limited extent, with the soil not deep enough to be
plowed—many of the typical plants of the eastern North American
prairie have found a refuge, from which they have spread over the
horders of fields, open wayvsides, pasture and waste grounds, and worn-
out and abandoned lands. In such localities the original types nave
to contend for the possession of the ground with many introduced
and adventive weeds, the hardy offspring of species originating tn the
exposed plain.  Most of the native typical plants of these remnants
of the prairies, and of the open in general, are also common to the
prairies of the Mississippt Valley from the Wabash to the valley of
the Colorado River in Texas. Most of the rosinweeds (Si/pliwmn
laciniatum, ete.), species of sunflower ([/elianitlaws), fleabanes (fe-
geron), Rudbeckias, and other tall, coarse composites are charaeter-
istic of the prairie florn; most of the species of the pea family and
most of the umbellifers and grasses inhabiting the prairies, open
horders of ficlds, and pasture grounds in the central and northern
part of the State, have also their bhome on the prairies of Illinois,
Mixsouri, southern Arkansas, and eastern Texas,

WATER AND SWAMIP® FLLORA (IITI}HUI’IIY'I‘H! PLANT .-*LHH{H‘-[ATIUNH).

Plants of these associations are most prominently represented in the
lower pine region of the Coast plain.  Among the 227 species of vus-
cular hydrophytes xo far observed in Alabama 11 are pteridophyvtes,
139 species are monocotyledons, and 77 dicotvledons.

HYDROCHARIDEAN CLASS,

Of hydrophytes flouting free in water, 9 species are known in the
State.  They are kept aflont by their thallux or thallus-like stems, as
in Azolla and duckweeds (Lemna winor, L. {riswlcata, Spirodea), or
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by the rosettes of their floating leaves, as in sundew (Drosera inter-
meder), water feather {(flottonie inflata), bladderwort ({iricularia
inflata), or by leaf-covered stems, as in hornwort ( Ceraiophylivum).

LETHOPHYTIUC AND LIMNAAN CLANSES,

Of submersed hydrophytes rooting on the solid rocky hed of swiftly
running brooks two species of Podostemon occur in the mountainous
regions. They are moss-like plants, their roots provided with peculiar
organs by the aid of which they fasten themselves elosely to the rocks.
More numerous species of different families constitute that association
of submersed hvdrophyvtes which take root in the soft soil (Limnean
associations), These are in some cases provided, in addition to the
immersed foliage, with peculiarly constructed shield-like leaves floating
on the surface, only their flowers being lifted above the water, of
which the following are examples:

Custalia (water lily). Nagidtaria nateens (arrow leaf).
Netwnwho (water chinguapin) . Potamogeton spp. (pondweeds).
Nymplaere (spatter-dock), (Callitriche heterophylle (water star).

Fiwenaenthenmam laewnosign {loating heart) .

Others have the foliage entirely supmersed and of one form, as
water crowfoot (Batrachinue divaricatun), bladderworts { Ltricwdara
milgaris and U, purpured), water milfoils (Myriophyllee spp.), with
their leaves finely divided; Vallisneria, with long strap-shaped leaves,
and numerous pondweeds (Heteranthera, .Vajos spp., Philotria, Zanni-
chellia, and Ruppia), with theleaves from narrowly lanceolate to linear,
These Limnsean aguatics, with their stems mostly emerging from the
wuter at flowering, but their seeds ripening heneath it, form the fre-
quently very dense vegetation of ponds lakes, and semistagnant
waters of the estuaries.  Of this association, the species are especially
nunierous in the Coast plaan,

PALUSTRIAN ULARSKES,

This association embraces the halophytes and fresh-water plants
which root in a water-soaked soil, with their leaves and flowering
stoms above, and frequently their bases alone surrounded hy water.
They are nearly all perennials, with stoutroots or strong running root-
stocks (rhizomus), and cover the extensive open marshes of the tide-
water regions and river alluvium. FLarge monocotyledonous plants of
various kinds form the characteristic feature of this vegetation, of
which the following are representatives:

Phragmifes (tall reed). Netrpes gpp. {(bulrush).

Spartina spp. (cord grass). Cladivm effusum (Maw grass).

Zizania, Zizianopsis (water rice), Seerpus  maritonus  (triangular-stemmed
Typha spp. (cattail}. bulrush}.

15894 4
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The slender stems of these tall reeds and rushes sway to and fro
above the humbler grasses (Homalocenchrus, ete.), round rushes (fuy.-
cus spp. ), galingales (Cyperus spp.), sedges ((tper spp. ). and hur reeds
(Sparganiune sp.).  These form the floor of the spongy soil, which
is frequently of fathomless depth and more or less submerged,  The
monotony of the gramincous vegetation ix often relieved by various
showy flowers, namely:

Iris versicolor, Iris hexagonea (hlue tHagr) . Mesadenie ( Cacalion) lapecolida {cacalia) ,
Hymenocallis rolata (spider lily), Faythrwm tineare (lythrum},

Sugittaria gpp. {arrowhead). (et maculada (water homloek),
Pontederia cordata {pickerel woeed ), So latifolium (water parsnip).

Hilngeus moschewtos (swamp rose mallow ). Jwner altissimes (swamp dock).
Aselepias lanceolale (swamp milkweed) .

- To the same elass of hydrophytes helong the paludial plants con-
fined to the salt marshes of the seashore and the outlyving i=iands with
their rigid salt grasses (Desticlhdis spicata, Spartina spp.). black rush
(Suncus rocmerianus), club-rush (Sedrpies wardtimus), and the species
of the dicotyledonous orders mentioned above.  The plants of these
associations of halophytes are nearly all perennials with stout, fre-
quently deeply rooted, running rhizomes. This vegetation of the
swamps and salt marshes encroaches upon the water with the shoaling
of the rivers and the formation of muddy banks in the inlets of the sea
and on the open shore, and serves to break the foree of the waves, and
finally, by the close interlacing of the rootstocks, binds the loose soil
Into a solid matting as a bulwark against the ceaseless destructive
action of the water and winds,

The paludial arboreal vegetation of the more or less subierged soil
of the alluvial districts has already been spoken of, and the flora of
the tree-clad swamps fringing the pine-barren streans and of the open
pine-barren swamp will be fully discussed in treating of the several
regions in which they oceur,

ORGANOTOPIC FLORA.

These plants differ from all others in finding their habitat upon
other living plants or their decomposed remains.

ELIPFHYTIO PLANT ASSOHCTATIONS.

The epiphytes are simple lodgers living upon trees in an atmosphere
saturated with moisture, without depending for their nourishment ou
the tissues of the supporting plant.  Only a few of the many species
of these plants which lodge in the trees of the Tropies are represented
in the florn of Alabama. They inhabit the trees of the damp or semi-
swampy forests of the Louisianian arca.  The Spanish moss (Ziland-
sur usneordes), a rootless plant of the Bromelia family, simulates in its
habit the lichen Usnea of the Northern forests, This plant draws
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its nourishment solely from the air, and propagates itself chiefly by
the detached strands of its thread-like stenms entwined and fastened on
the limbx and branches of the trees.  fpidendron conopsernm, a hband-
some orchid, inhabits large magnolias and hoary live oaks in the
deepest recesses of the same swampy hammock lands, with numerous
roots closely fastened to the bark of the lurgest limbs of these trees,
Dolypodivan. pol ypodiordes (L incanin Sw.)y and Dolypodim endgare
are frequent inhabitants of trees.  They are. however, found to grow
also upon shaded rocks and prostrate trunks.

SAPROPIIYTIC AN SYMBIOTIC PLANT ARSOHCLATIONS,

Saprophvtes are colorless plants which, as far as those helonging to
the phanerogams are concerned, live upon the débris of the vegetable
world, deriving their nourishment front the organic matter resulting
from its decay. The largest number of saprophytes belong to the
fleshy fungi and some of these live upon decaying animal matter,
Being destitute of chlorophyll, their vasceular system less developed,
without breathing pores, their leaves reduced to mere scales, these
plants are unable to elaborate the constituents needed for nutri-
tion or to change carhonie acid from the air into assimilated food mate-
rial.  The number of seed-bearing saprophytes occeurring in Alabama
ix small, and widely dispersed through the deep. shady forest, as
Apteria Corallorhiza, and Hexalectris of the orchid family, and in
erassy, damp swales Burmannias.  Hemisaprophytes are green per-
ennial herbs of the ordinary structure and habits, which for their
nutrition are only partially and to varying degrees dependent upon
organic matter. Some live in humid, peaty soils, mostly in the open,
for example, xome of our club mosses (Lycopodinne caroleniannm, L.
cernuvwn) and 4 number of orchids (Laimodorum, Pogonia, flabenarie
spp-), while others can exist only in a humid soil, rich in vegetable
nmutter, under cover of the forest.

Symbiots are pale, alimost colorless, plants, of waxy appearance, in
their organization similar to the saprophytes, and have heen until
recently regarded as truly parasitic in their mode of living. It has,
however, been found that they do not subsist on decomposed vegetable
matter, nor are thev root parasites. They are true symbiots, being
in their existence closely bound up with that of another plant which
contributes to their necessities, but is equally benefited by this con-
nection; Monotropa and Hypopitys, of the Indian pipe family, belong
to this group. TImmediately after their germination the rootlets of
these plants are infested by the vegetative threads or spawn (mycelium)
of a fungus which, ax the plant develops, fastens itself upon every
root, finally enveloping the rootstock with a thick film, the higher
plant drawing its nourishment solely from the elaborated food of the
fungus.
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True parasites are also destitute of chlorophyll, and leafless, but
they take their nourishment from the living tissues of their host, sub-
sisting entirely on its elaborated food materials.  Three species of
thix class of parasites which foist themselves upon the roots of their
hosts (root parasites) occur in the Carolinian zone of Alabama, and
are also frequently found in other parts of temperate North America,
all belonging to the family of hroom rapes (Orobanchaceae), namely:
Conophlolis americane, Thetlesio wniflora.,

Leptanowran (Epiphegus)y virgivinian,

Of the parasites which fasten themselves upon the stems of their
host, 6 are found in Alabama, adl belonging to the dodders or love vines
(Cuscuta).  These plants at the start root in the ground, but upon
springing up, when they meet a plant suitable for a host they wind
themselves around its stem and at places of close contact send haus-
toria through its burk to the wood, and, the cells of the two uniting,
the parasite draws its food from the plant attacked.  Thus firmly
established, the part of the stent of the parasite conneeting it with the
ground diex, and it depends hienceforth entively for its nourishment
on its host.  The chlorophyll-bearing <hrubby parasites of trees are
represented by a single species, the American mistletoe (£ oradendron
Hetrescens),

The so-called hemiparasites—green herbs which fasten themselves
by their lateral rootlets upon the roots of their host—are only partly
dependent upon assimilated food material. These half-parasites belong
mostly to the figwort family, examples being Canadian lousewort
([edicrdutris conadensis), painted cup (Castillcin canadenses), and sey-
eral Grerardias,  The number of plants subsisting in this way has not
been ascertained, but outside of the Scrophulariaceae, Comandra and
Darhyua are also supposed to he hemi-parasites,

INSECTIVOROUS PPLANTS,

A class of these plants inhabit the bogs of peat mosses and the damp
flat open pine barrens of the Coust plain, counsisting of sarracenias
(Sarracenia}, sundews (Drosera), butterworts (Pinguicula); and others,
viz, the bladderworts (Utricularia), inhabit stagnant or still-flowing
waters of shallow pools, ponds, lakes, and streams, floating upon the
surface of the water or immersed. 1t is evident that by the faculty of
appropriating animal substances for their nourishment, nature has
provided these plants with an additional supply of nitrogenous food
which the sterile soil, extremely deficient in the elements required for
plant nutrition, does not contain.  In order that they may get hold of
the animals serving them for food they are endowed with peculiar
appliances of a highly specialized character, as, for example, the
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trumpet-shaped or urn-shaped leaves of the Sarracenias.  In these the
peculiar arrangement and structure of the hairy covering on their
inzide permits the casy access of the insects to the sweet seceretions
hidden within and at the same time prevents their exeape.  In the sun-
dews sensitive contractile viscid hairs cover the upper side of the
leaves and entrap the insect upon its approach: in the bhladderworts
the hvaline bladders of the immersed leaves and stems serve as traps
for the minute organisms swarming around them.  Twenty-one spe-
cies of Insectivorous plants have heen noted in Alabami, viz, 6 Sarra-
cenias, 4 Droserax, 3 Pinguiculas, and 8 Utricularias.

INTRODUCED TLANTX AND THEIR INFLUENCE UPON NATIVE PLANT
ARSOCTATIONS,

Fully one-sixth of the plants enumerated in the catalogue of the
Alabama florn as growing without cultivation are immigrants from
other regions, and but few of these are native in the more distant
parts of this continent north of Mexico, They are mostly from the

armer temperate, subtropical, and tropical regions of the Old
World, Those of widest distribution and which have gained the
firmest foothold are wanderers following civilized man in his conquest
of the wilderness.  Originally children of the open plain, exposed to
the extremes of heat, cold, drought, and execessive rain, these plants
necessarily acquire the widest elastteity in adapting themselves to
new surroundings and possess the greatest power of resisting adverse
conditions,

Considering the way these foreign plants have established and are
maintaining themselves in their new home, they may he regarded as
naturalized when they have taken a permanent place anong indigenous
plants; adveent/re when restricted fo cultivated lands or to the vicinity
of human dwellings: and fuy/f/00 when they have gained only a tem-
porary or precarions hold on the soil,

NATURALIZED PLANTS.

Naturalized plants, in a strict sense (De Candolle, A. Gray), are
those which have established themselves firmly among the native
plants and participate in their various associations over considerable
areas. Their introduction is in many Instances due to the direct
ageney of man.  About 150 species of this class have heen noted in
Alabama, the greatest number (about one-tifth) helonging to the
grasses.  Fully one-half had their home origiually in central and
western Europe: one-seventh in the Mediterranean region: one-sixth
in the subtropical and tropical regions of the Old World; about the
same proportion come from subtropical and tropical America (West
Indies and Mexico to southern Brazil and Argentina); and, lastly,
three species are from the territory west of the Mississippl and
immediately north of Mexico.
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It is often impossible to decide whether a plant should be considered
naturalized or native, particularly when, though it grows in distant
purts of the globe, every trace ix obliterated of the time and manner
in which it may have been introduced. Such instances are found in
the Cherokee rose ( Rose luevigata), the common gourd ( Lagenaria vnl-
garin), and the thormapple (Daturn stromenition). The first, also at
home in eastern Asia, 1% sald to have heen found hw the whites on
their first arrival at the villages of the Cherokees and Creeks; the see-
ond, dispersed over the warmer regions of the Old World, wax fre-
quently found about the habitations of the aborigines in the warmer
temperate and subtropical zone of this continent, and the last was met
with about the Indinn villages on the banks of the James River in
Yirginia.

ADVENTIVE PLANTS,

These are foretgn plants which have gained o firm foothold only on
cultivated lands, or land abandoned hy the cultivator, and are rarely
found to stray beyvond the waste places near his dwelling, lacking
power to hold their own in the struggle with the indigenous plants for
the possession of the soil.  Strong feeders, of quick growth, these
adventive plants are dependent upon soils rich in available nitrog-
enous plant food, such a% 15 provided hy the tiller of the soil for his
crops or is accumulated in the rubbish about his habitations.  Here
helong the host of weeds which infest fields, gardens, and meadows,
and consequently ave in close connection with the cultural plant
formations.

If it is difficult to draw the line between naturalized and indigenous
plants, it s not less so to decide whether a plant is thoroughly natu-
ralized or mevely adventive.  Some of the species, at first mervely ad-
ventive, acquire speedily the ability to accommodate themselves to
their changed environmment and thus become able to gnin a firm hold
upon the soil among the indigenous plants, not infrequently spreading
widely if the proper opportunities for their dissemnination exist,  Some
of the plants of quite recent advent fromn distant shorves offer striking
exittuplesof thiskind. The Japanese clover ( Lespeddoza strivuta), advent-
ive from castern Asia, and first observed at the port of Charleston,
5. C., during the sccond quarter of this century, has now spread over
thousaunds of square miles, west to Louisiana and southern Arkansas,
and as far north as Maryvland. Thix enormous spread was speedily
effeeted by the droves of cattle and horses following the armies during
the late war.  Greedily eaten by the animals, the seeds being voided
without being injured and readily germinating in the decaving drop-
pings, this annual was soon permancntly established in the open
woods and pasture lands, over hill and lowland. throughout a vast
extent of country., The bitterweed (Fldendwemn Eenicfolivm), originally
from the sunny plains west of the Mississippi River xouth of the
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Arkansas valley, was first observed in Mobile in 1866, It has spread
along the embankments of the railroads to the mouth of the Ohio
River, literally covering in many places the waste and uncultivated
grounds, and reaching out along byroads and borders of fields and
woodlands,  In its northward spread this plant has largely taken the
place of the mayweed (Anthendis cotula), a European weed of early
introduction,  _Acunthospernvan australe, of the Antillean flora, has,
during the past thirty vears, made its way along roadsides from the
coast of (reorgia to western Florida and Alubama, and toward the bunks
of the Mississippi River. As an example of a plant of more recent
advent, which has gained a tirm hold among the weeds and native
plants of the waste heap, Melochia hirsuta deserves to be mentioned.
First observed on recently turned soil at Mobile in 1875, and subse-
quently lost sight of for a number of years, it is now found to infest
cultivated and waste places widely in the Coast plain: and as it ripens
its xeeds in abundance throughout the summer this weed proves most
troublesome and difheult to eradicate.

Somewhat over forty species of adventive plants have been recog-
hized in Alabama, fully one-half from Europe, and a small number
from the warmer regions of the Old World; one-third from the West
Indies and South Ameriea. and about one-sixth from the trans-
Mississippi region.  The following weeds, classed among the adventive
plants, are most conspicuous by their abundance all over the State,
or, at leaxt, in some one of the recognized botanical regions:

Leptochloa mucronali, { 'ttt tor,
Hackelochlon granularis. Nieew vhombitolia,
Cyperus rolinwdus, Nielit wpriosit.
Amarvanthis vetroflecs. {oronopns dichipnns,
Amaranthus hpltridos, Verantew peregrine.
Arnectrenitivus spinasies, Fevosiea arvensis,
Spevgpeddet errensis, : Lamiwn mnplexicaude,
Partiteaete oferacen, Rickhurdic seabra.

( esnier aeeiedendaldin,

FUGITIVE PLANTS,

Under this designation are understood those immigrant plants which
have not irmly established themselves upon our soil und are liable to
succumb to the vicissitudes of climate and accidental changes in the
locality of their growth. In some instances their disappearance is to
he aseribed to the absence of the specialized insects necessary to their
fertilization and also to the occurrence of early and late frosts.  They
are mostly introductions coming with the ballast of ships and, show-
ing but a slight tendency to spread from the place where they were
landed, are mostly confined to ballast heaps. One hundred and fifty-
seven species of these fugitives have been observed in Alabama,
mostly on ballast aboat the port of Mobileand on the shores of Mobile
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Bay. About one-half are native in the West Indies, Mexico, southern
Brazil, and Argentina; one-fourth are arrivals from the Mediterrancan
region and tropical regions of the Old World, and the rest are from
central and western Europe.

Of the trees and shrubs introduced into eultivation in Alabama a
comparatively small number have escaped. Such are rarely found
to struy far from the localities where they have been cultivated, and
theyv estublizh themselves mostly among the native plants along fences,
about dwellings, on the borders of adjacent woodlands, and in hedge-
rows. Still smaller is the number which have escaped of the orna-
mental herbaceous exotic plants cultivated in our gardens. A few
spring up voluntarily one season after another within the inclosure,
such as downrnr wijus, Ageratune megicanum, Adicea nocerophylie her-
nrarmoides, but are never found outside of them, while a few others
stray into the adjacent fields and waste places, the principal examples
heing:

Lpomoene purprre. Violda tricolor.
Crecimoclit gpretmoclit, Ferdlla frutescena,
Gynandropsis pentaphylic, Gemmangia chinenxis,

More numerous are the escapes from the gardens of potherbs, medie-
inal herbs, and otherwise useful plants.  Such are:

Mewtha piperite (peppermint), Cnicus benedictus (blessed thistle).
Mentha spieaia. Cleeysanthenaon ynivtheniom (feveriew).
Mentha rotundifolia, Artenisia vudgoaris (Inugwort),

Nepeter eatarice (catnip). Levnurus cardivea {motherwort),
Mareubicon vilgare {hoarhound), Rivenus conenminds (castor bean) .

The greatest number of species eseaped from cultivation or acet-
dentally introduced belong to the grasses, which make up fully one-
fifth of the naturalized plants, These are mostly abundant and
widely diffused, covering large areas and forming a conspicuous fea-
ture among the associations of the indigenous plant.  Prominent
Species are:

Syntherisme saurgpmeale (eraly grass) . Dactylodteniian aegyptinenn: (Egyptian

Capriolie ductylon (Bermuda grass) . erowfoot).

Puxpobwm econpressuim (carpet grass) . Paspafvn didatedum  (hatry-owered pas-
palum).

PLANT DISTRIBUTION IN ALABAMA.

In several instances, the boundaries of the life zones and areas,
based upon the distribution of heat and moisture on this continent,
as established by Merriam, can not at present be distinetly drawn in
Alabama. The investigation of the plant covering of the State, the
location of species, and the study of their relation to the factors
controlling their distribution within its limits ix as yet not sufliciently
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advanced to furnish the data requirved tor this purpose.  The frequent
vet only indistinetly percetved overlapping of these zones adds to the
difficulty of placing satisfactorily the lines by which they are separated.
The etforts here made to lay down the lines of life zonesx and their
subdivizions can only be regarded ax tentative.

The following subdivisions of the life zones of Alabama have heen
recognized as floral regions; that i<, as endowed with a flora of
characteristic and distinet features. due to the presence of types
which, if not confined exclusively to their limits, predominate within
them and impart a peculiar character to their several associations.
The prevalence of one or another of these ussociations or plant forma-
tions in the different scctions of the =ame region determines the
character of its subordinate floral divisions.

CAROLINIAN AREA OR FLORA.

A line drawn from the northwestern corner of the State to the lower
part of Lee County, crossing the Coosa Valley near Childershurg, makes
the limit of the highlands having an wyerage elevation of 800 feet above
seq level (K. A, Smith). This line coineides approximately with the
ixothermal line of 607 F. and may be regarded as the houndary in Ala-
hama of the Upper and Lower Austral zones, therefore of the Carolin-
ian and Austroriparian or Louisianian areas. It windx it wayv from
northwest to southeast and southward to the = fall line.™  Aceepting
this zonal line, o botanical limit ix gnined, northward of whieh is found
a flora different in character from that to the southward, generally
described as the flora of the great Central Mississippi Valley, and dis-
tinguished by the feeble representation, if not totul absence, of the
subtropical element and the exclusive prevalence of deciduous forests,
Various shrubs and trees coineide in their limits of northern and south-
ern dixtribution closely with thix boundary line, and serve as unerring
vuldes in pointing out its course.  Such truly zonal plants are:

Pivus vivgimiant (serub pined, Previvos americar (Aieriean plag.

(Hierens acwnoate (vellow-burk  chest- Lodea arborveseens (swoeet-geented azalea .
nut ouk). Stuveelic pesdagynea (fringed stuartia),

(ricreos gy (motntain oaks. Butnerie fertdis (1nonntain spicewoond or

(rierents cocemnea (searlet oak). =tunooth calveanthuos).

Quercns rihiva (redd ouk) . Blenis copopiatice Taromatie sumaey .

Aeeelevcoderme (whitesbwoek sugar maple).  cUdelie lgustring tsouthern privet) .

These all find in Alabwma theirsouthern limit on thix line. Although
the vegetation of the Carolintan area presentsin it hrouwd features great
uniformity, particulariy in its tree growth, there exist in its range of
nine degrees of latitude differences in the latitudinal distribution of
heat, which necessarily atfeet the distribution of plants within its lim-
its and present insurmountable obstacles to the extension of a number of
speciex northward.  Due to this temperature element, there ix a most
pronounced limit beyond which the suceessful cultivation of the cotton
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crop cun not be pushed, and which alxo presents a barrier to several
trees and a number of other plants of Southern distribution that are
only rarely met farther north, ax, for example, the willow oak (Qwerens
phedlos), loblolly pine (s taedea), long-leat pine (s palustrix),
and cane (clrundinarae macrospernat),  This line, roughly extending
from the Atlantic coast at the mouth of the Chesapeake Bay westward
to southwestern Missouri and northern Arkansas. was located hy (xray
along latitude 36 307, and by himi regarded ax the hine of separation
hetween the two prineipal floral divisions of castern North Ameriea,
namely, the flora of the northern United States and Canada and the
flora of the Southern States.  In Alabama it 1s only thix lower belt ot
the Caroliman area, embracing the mountain region and the lower hills
with which we are concerned.
MOUNTAIN REGION,

The extreme southern spurs of the Appalachian chains helong, with
thelr western and castern froutiers, to two distinet members of this
mountiin svstem.  Their differences in topographical and stratigraph-
ieal conditions affeet visibly the distribution and localization of species
in the secetions traversed by thew,

KANGES «fFF HILLS F TN METAMORPITHY AN L DER PALEOZORC STHATA,

[heysiograpleical fodatures and olipate, The spurs which enter the
State al its castern boundary are the continuation of the most casterly
of the Alleghenian ranges, and are composed of metamorphie ervstal-
line rocks skirted by the oldest sedimentary strata. They extend from
the Coosa River to the Tallapoosa and include the most elevated purts of
the State.  The vallevs reach an extreme clevation of about 1,000 feet
above sea level, and the highest summits of the ridges reach an alti-
tude of from 2,000 to 2,400 feet above the Gult of Mexico, Fhese
ridges rise abruptly front the valleys and above the lower hills; their
steep tlanks are covered with the sharp-edeed fragments of the sili-
ceous rocks which erown their erests wath hold clifts.

The locality of Talladega (altitude 860 feet) cotneides nearly with
the center of this subdivision.  The records of daily meteorologieal
observations made at this town for only two successive vears are at
hand. which are embodied in the following table:

Daddar of terperature (degrees IO and precipitation {inches) af Talladegn for Lea prars,

|
Annual,  Winter, ’:-epriu;—.-:.i:-unmm-r. all.
T
|

Menn lemprerttidre, i i b, ¥ 13,7 I S} G, 1

Absolube XTI . . e L0, ) I BN PR
AN e TN MU . L e e e 1 U ADRIRTRI PRI
Mean precipitation ., .o oo o _- 1) 14 1.1 HL, 1), 4K

This mean annual precipitation can be considered as representing
that of the whole subdivision, with the exception of Lee County, on
Its southern horder, where it rises to a4 inches.
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Xeroplale forests.—The most prominent and characteristic feature
in the vegetation of this subdivision of the mountain region is the
xerophile forests of long-leaf pine which cover the arid rocky ridges
to an clevation of 2,000 feet, as observed on the Chehawhaw Moun-
tain, the highest in the State. These pine forests are open, almost
entirely bare of undergrowth; only in the depressions on the flanks of
the mountains a stunted growth of black-jack makes its appearance.
At its vertieal limit of distribution the pine 1s suddenly replaced
by mountain oak, chestnut, and pignut hickory. Whenever on the
sumimits of the pinc-clad ridges at lower levels soil conditions more
favorable to deciduous tree growth prevail the pine is obliged to give
way to the hardwood trees.  The pine timber on these mountains
is sonmewhat stunted:; the body of the trees iy short and more or less
knottv, and the old trees are frequently affected by dry rot, caused
by the myeelium of polyporous fungi. It iy little esteemed for lum-
ber, but largely consumed for charcoal. There are, however, found
exceptional tracts, with a timber growth unrivaled in density and per-
fection.  Sueh heavily timbered forests of long-leaf pine have been
observed, for instance, ut Hollins, in Clay County. They extend for
miles over a narrow valley and along the rounded foothills of the
higher vidges which rise abruptly above them on either side.  These
particular tracts of forest are not surpassed in yield and quality
of timber by the best pine timber lands clsewhere east or west of
the Mississippt River, the treex showing most vigorous growth and
remarkable uniformity in xize and averaging from 20 to 24 inches in
diameter breast high, By actual measurement they were found to be
of a total height of from 110 to 120 feet, the greatest height growth
of the species on record.  Of the large number of felled treex exam-
ined in the logging camp not one was found defective.  Of several
taken at random measurements were made and the annonal rings
counted, with the following result:

P ———— —— . — e . —

C Dinmeter | Length of Total " Annual rings |
breast high  merchantabie . height of tree 1 on stimp
inehesy, timber ifeety, {Teely. 3 [eet high,
: il : 5.1 110 178)
2 I 1y ' 1:21) Ttk
R} ‘ 4 114 1H5

g— - - [

The sapwood in none of these trees exeeeded 2 inches in thickness.
A loblolly pine felled on the horder of the brooklet watering the
valley measured 235 inches in diameter across the stump and was
found to be =carcely 50 vears old.

The herbaceous vegetation on these pine-clad hills is of essentially
the same character as that found on the uplands of the Central pine
belt, denoting n dry soil.  The hidden cause of such perfection in the
development of the longleaf pine on a soil apparently as unpromis-
ing as any of the rolling pine barrens was clearly revealed hy the
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examination of the subsoil. The argillaceous schist underlying the
sandy surface was. found completely decomposed, transformed into a
friable loam rich in plant food and suflictently porous to permit the
slow percolation of the surface water and its unhindered aceess to the
long taproot of the pine.

Open forests of longleaf pine responding to conditions similar to
those prevailing on the flanks of the Talladega Mountains or Blue
Ridge of Alabama, already mentioned, cover the lower cherty ridges
in Calhoun County and the isolated peaks south of Talladega known
as the Alpine Mountains, which rise to a height of 1,500 to 2,000 feet
above the sea. These pine forests of the metamorphic highlands and
of the Cambrian hills on their outskirts have in many localities become
important since the development of the iron industry in these districets.
During the past twenty-five vears extensive areas have been denuded
of their forests to yield the large supplies of charcoal demanded by
this industry., Characteristic herbaceous species here found are:

Clreceea virginianda, Eupatorion aromalietn.
Cracea spieada. Sotidago adora, and others.
Lespedeza hirta, Sertcocarpus tortifoline,
Lespedeza repens. (aylussacia diumost,
Methomia spp. Paccimiuwm steninedin.

Eupatorivm album.

Heavy forests of longleaf pine cover the lower hills toward the
Coosa River and the adjacent deposits of sands and gravels of the
valley from Renfroe to Kymulga and to the banks of the Coosa River,
A similar timber belt follows the drifted deposits from Gadsden,
Etowah County, through Cherokee County and for a short distance
bevond the Alahama und (reorgia State line. The timber resources
of these forests in the basin of Coosa River have furnished the sup-
plies for an active lumber industry during the last twenty-five years,
They are, however, rapidly becoming exhausted.

Wherever a richer and deeper ~oil covers the heights, the slopes of

the mountains, and the lower hills, deciduous trees predominate, though
rarely the shortleaf pine makes its uppearance.  The deciduous forests
of these metamorphic mountains and Coosa hills differ only slightly
from the xerophile forests of the same character in other divisions of
the mountain region. Notable is the greater xcarcity of tulip and
cucumber trees, shagbark and pale-leaf hickory, elins, and lindens,
which abound in other parts. On the rocky heights above 800 to 1,000
feet the following prevail:
(eercns prirus {mountain oak). Querens digitite {(Spanish oak).
Querens marilandiea (black jack). Quercus winor (post vak).
(uerens velatinn (black or yellow oak).

More rarely occur:

Chriereus alba (white oak). (ceseenea dendata (chestunt).
Hicaria gleda {(pignut hickory).
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The chestout, originally one of the most frequent trees of these for-
ests. 1s at present rarely found in perfection. The older trees mostly
show =signs of decay, und the seedlings, as well as the coppice growth
proceeding from the stump, are more or less stunted. It is asserted by
the old settlers that this tree 1s dving out all over the mountain region,
where at the beginning of the second half of the century it was still
found abundant and in perfection.  Wild cherry ([runus serotinedg) is
only found here and there in the richest spots, and ved plum (/rwn s
americana) rarely along the banks of streams. In the mesophile for-
ests of the bottom lands, as elsewhere north of the maritime belt, cow
ouk (Quercus michawrer), Texas oak (Quercrs terand), willow oak (Qhuer-
cus phellos), and hornheam ( Corpinns caroliniana) prevail.  Mountain
silverbell (Mohrodendron carolinwn), redbud (Cercis canadensis), hard
maple (Aeer saccharim barbatin), eatalpa (Catalpa catalpa), and dog-
wood (Cornus florida) follow the rich slopes fronting the streams:
water onk (Quercus nigra i (). vquatice Walt,)) ascends to the upper
valley of Talladega Creek in Clav County {1,000 feet); various haw-
thorns (Cradaegus flava, L coccinen, and o erus-gallsy and Southern
crubapple (Fyrus angustitoliay frequent the openings and borders of
the woodlands, and swamp dogwood (ornis sp.) the wet margins of
streams.  fosa caroling was found on the Delta divide near the Idaho
gold mine, in Clay County, the only loeality for this rose known in the
State.  The American hazelnut (Corylis amicricona) in the forests of
mountains n Clay and Cleburne counties frequently forms the dense
brushy undergrowth. The frost grape (1efis cordifolie), the moxst
frequent of grapevines in this division, along the water courses covers
shrub and tree with its festoons,

Xervoplile herlaceons assoceations,---The flora of the pine-clad moun-
tain slopes and the pine forests of the lower arid hills is decidedly of
a xerophile character, denoting a sterile it not barren soil.  Coarse
grasses (Clndropogon furcatus, A seoparins, and Erianthus alopecu-
rocdes) cover sparingly the steep declines with an association of numer-
ous Pplants of the pea family and Compositae, all more or less in
common with other parts of the mountain region.  On a visit to the
Chehawhaw Mountain, the Blue Mountains, and the Alpine Moun-
tains, in Talladega County, in the latter part of September there were
observed of Viciaceae and Caesalpiniaceae {Leguniinosue);

Methomea rgosa, Lespeddozo fradescens,
Methomier marylandicon, Lespedezee virganiea,
Meilomia obtuse. Lespedleza hirto.
Meibomia rigide. Lespedeza capifata,
Mertbhomia laerigata {rare)., Amorpha virgata.
Meihaomiea glabhefla. Craceoa virganiana,
Meibomia michoauts, Phaseolus polystaclyus,
Meibomia arenicola. Cassia chamaecrista.

Lespedeza nutalli,



02 PLANT LIFE OF ALABAMA,

Of Carduaceae (Compositae) were observed:

Laeincrit seariosa squarrulosa. Nelbphiran compositim,
Lacinaria gramimfolia. Clirgsopsis graminifolio,
Frupeddorium allnun. Chrysopsis nittyricie,
Fupatorivm aromeatician, Aster vundulatus,
Porthemium indegrifolium. Aster wndulntus diversijolins,
Solideagao odora. Aster cammplosoris,

Solidago nemoralis, Aster patens.

Nereocarpus bifolictus, " Aster sagittifolius.,
Sericorarpus asteroides, Aster luers.

These are all characteristic of open situations on the sterile rocky
ridges.  The asters were of stunted growth. On these summits two
conditions prevail, namely, rocky ridges without much soil support-
ing a xerophile or rupestrian flora, and depressions with a moist deeper
soil supporting a mesophile flora.

With the disappearance of the long-leaf pine the deciduous-leaved
trees make their appearance, the same which also form largely the tree
covering of the lower mountain ridges,with their dry but more gener-
ous so0il, The flora becomes more varied and types characteristic of
these rocky heights more numerous.  On their cliff-bound brow s
serotine neo-mnontang makes its appearance.  This variety of the wild
cherry isat once distinguished from the type by its low stature, scaveely
exceeding 25 or 30 feet; by the stem, which ix somewhat crooked with
the bark rough; the wide-spreading slender branches which are slightly
drooping ; its broader, thick leaves, with a fine elose pubescence
heneath, and its rigid horizontally spreading racemes, the berries
ripening in August. This tree was first observed in Aluhama, in 1892,
on the sumnit of the Alpine Mountains, necar the signal station (1,900
feet), on the same range near Renfroe, nearly 1,000 feet lower, and on
the summit of Chehawhaw Mountain, 2,400 feet,  On the exposed ehiffs
forming the escarpment of the last Lonizeere flawee was found, trailing
abundantly over the rvocks, associated with Zwbus villosus (£, rana-
densix authors) and Swi/dur rotundifolia, 1t is also found on the
lower ridges of the Alpine Mountains, near Renfroe, at an clevation
of about 1,000 feet, and confined to a few localities on the eastern
Alleghenian ranges in South Carolina and Georgia at similar altitudes.
Drunus injuennda, a low, straggling shrub lately deseribed from
northwestern Georgia, and 17¢/s hecolor, or Le Conte’s grape, are not
infrequently met with on Chehawhaw Mountain, as well as on other
summits of the metamorphic region (Alpine Mountains, 1,900 feet)
and on the highest of the Coosa hills (Anniston, 1,000 feet)., Le
Conte’s grape is recognized at first sight by the long stems of a bright
reddish-brown (rutous) color stretching from rock to rock and over-
hanging the cliffs, the leaves sharply lobed, with deep narrow sinuses,
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pubescent beneath, the herries in compact rather oval clusters, pur-
plish black without bloom, juicy, and sweet, ripening in the latter
part of September. Robiwia hispida and Rosae huneilis are common
on these rocks. Aworpha wivguate and Viburiwon acerifolinn prefer
slight declivities with a dry but somewhat less rocky soil.  Among
the other xerophile rupestrian associations, on the =ummit of Che-
hawhaw Mountain rock-tripe, a large lichen (Umbilicaria), covers
with its black thalloid frond the hare crags, and forms a striking
feature; it has also been observed to cover the rocks on the crest of
Lookout Mountain (De Kalb Countyv, 1,800 to 2,000 feet altitude),
and 1s characteristic of the southeastern Allecrhany ranges north to
Pennsvlvania. Of the few ferns frequenting these arid heights,
Cherlanthes tomentose 18 the most common.  The long stipes of the
fronds he deeply buried among the smaller fragments of the rocks,
where the fibrous roots, protected from the sun, find the needed
Hllppl}-‘ of moisture. _f),r*t.yupfr-;*;x ;,urf,t*{;;un'ﬁ.ﬁ; 18 I‘HI'HI_}' found m the
sheltered rocky elefts. The coarse Andropoconcae, already named,
under the =canty shade of mountain oaks, chestnuts, and pignut hick-
orv, completely hide the ground with their luxurint growth.  The
fine tufts of h?ﬁnuﬁﬁ.f;ﬁrm r-rf};;ffnf'.r‘.w., with Zeedisinn ff*f'f’i{?‘:f.*/;.wﬂ, COVer
the flat expanses of the rocks, bare of any other vegetation.  Si/esue
stedlutaand Apychia dichotoma prefer the shaded roeky shelves,  N#e/-
ronenut tonsun, throuegh the ahundance of its bright golden tlowers,
is the most conspicuous among the herhbs. This ornament of the elifls,
extending northward to the mountains of Kentucky, has also been
observed on the open hills of the Delta divide (Clay County, altitude
1,600 feet). Laciuariv greaminifolia, in dense tutts formed hy its
confluent tuberous root-stocks, covers the sunny rocks throughout this
subdivision, while the following. more or less common throughout the
sotithern extent of the Appalachian chain, are frequently met with in
open rocky woodlands:

Campanuwla dirapicatn, Nodilegipy sreete,
I}uﬁyﬂf{nn”‘ﬂfH‘H. f;'t‘f”'ff_ﬂ,fr'hr‘h-."fr .»z__uf”rr*.r'i"fh"fr.
Sotidago hicolor, (5c petredict ferptitol et espnraler,

Wherever the ridees spread out into wider expansions forming
hroad uplands. now denuded of their original forest growth and mostly
subjected to cultivation, a xerophle campestrian flora has taken pos-
session, with Compositae ax its prominent feature,  Such plains extend
through the metamorphic region of South Carolina and Georgla to
it southern linnt n Alabama, with an clevation of from 1,600 feet
(Clay County, about Delta) and 1,200 feet (Cleburne County, Chula-
finnee) down to =60 feet in Lee County (Auburn).  The horders of
fields and woods, meadows and pastures, appear to be vwphatically
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the home of golden-rods, rosinweeds, sunflowers, and Rudbeckias,
besides numerous species of other genera of the same tribes ax Heli-
opsis, Verbesina, and Coreopsis.  The following species, common on
the plains of the western Alleghenian area, inhabit the open through-
out the Carolinian arca from the lower Alleghenies to the Mississippi:

Solidago neglecta. fletinnthue divariecatus,

- Solidago nemoralis. Helioenthus aofrapurppnrens,
Solidago erecta. - Helinthus tomeatosus.
Sotidago bicolor. Rudbeckia triloba.
Silphium terebinthinacewm. Rudbeckic heliopsidis.
Silphivm asperrimum. Rudleckia spathulate.
Silphinm intermedium. Uerbesina aristata.
Silphium dendatum. Heliopsis Teliunthoides (I, lnevis).
Silphium trifolictum, Heliopsis wrinor,

Silphium leemgatian, Coreopsis veyticiliata,
Helianthus mierocephelus, Aster vimineus foliosus.
Helianthus larsulus, Aster lnteriflorus.
Hletianthusg hivsutus tracfopphyllos, Hieracion venosum.
Helianthus tracheliifolins. Hieractom posiierdatum.
Heliantloes strivmosus, Hieraemne marianum,
Ilelianthus sehoceinitzis. Hieracntm scribnerd.

Mesoplite plant wssociations,—The highest summits are frequently
watered by nunierous springs, giving rise to grassy swales and lively
brooklets. In the almost perpetually damp soil of the first prevail:

Osintinder cinneg maned, Angelica villosea.
Neteria cavolindan, Nofideeyo orrgadis.
Hobenaria ciliters, Solidago odore modora.

The damp banks of the brooks are shaded with a varied vegetation
of shruhs and small trees of which the following are examples:

Kot elifod e, Aronie arbutifolic!
fler opara! Nolosona ligustrine,
Amelanclier canadensis,! Hydrangea arborescens cordaia.

A dwarfed form of the sweet biveh (Betw/a lenta) was found on the
cliffs near the hrink where a brooklet on Chehawhaw Mountain leaps
over the precipitous escarpment.  This tree, a species of noble dimen-
sions in its home in the Alleghenian life area, finds here, reduced to
a small shrub, its southern limit.  Azdlea viscosa glevce, with Zon-
thoriza apiifolia,' frequent throughout the mountains and Coast
plain, prefer the moistened rocks near the brink. In the open val-
[eys from 1000 to 2,000 feet above sca level—as, for example, in the
Shinbone Valley and Talladega Valley in Clay County—the following
- associations of mesophile herbaceous plants have bcen ohserved.

T, —— e ¢ ——— - —_—— —_— J— - ——

LGrowing alsu in the lower valleys and on the Coast plain.
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Inhabiting the damp margins of water courses and the borders of low
woods are found the following:

(yperus flaveseens, Steironema eilictiom.
Polygomm sagittation, Lobelia syphilitica.
Impatiens hiflor. Fobelice inflata,
Tmiprtiens fulva. Pernonia fusciculode,
Olralis grasedis. Fupatortum maculadum aioenuwm,
Parnassie asarifolia, Rudbeckia luciniata.
Onagra bennis.? Tiehanthus tomentosus,
Lawdwigic allernifolia! Coreopsis tripteris,
(ientianda saponirie, Verhesina alternifolia.
Phiox maeudlate, Polynmia wredalio.!
Phiox paiculuta, Carduis altissimns. !

In the open bottom lands, with thelr meadows and pastures, the
following grasscs and other glumaceous plants form the bulk of the
vegretation:

Paspalumn hogeironem.! Paricum polyanthes.’
Paspulum laere, Sintherisma sanguinale.!
LPanicion agrostidiforine.! Muhlenbergin diffuse.
Panicum elongatim.) Lleusine wndica.!
Dasiicum rostratum.! Sieglingria seslerioides.
Panicwn clandestinim, (ares lurida.l

Panieran commutatum. (tiren vudpinoiden.’!

LPanicn latifolivn.

On the borders of ficlds with many of the above are found:

Gassic marylandiea, Plysadis angulate, !
Cassia chamaeerista,! Physalodes physalodes,
Cassia multypinneata,’ Dioddia teres.!
Polygala curtisi. Divelia virginica,
Ipomoed hederacen. (‘orenpsis pubescens.!

(ferardic terifolin,

Vegetation of the southern cdye of the Metamorplee kills.—An
extensive collection of the vascular plants, made in the vicinity of
Auburn, Lee County (850 to 900 feet altitude}, near the border line of
the Louisianian area, was kindly contributed by the Biological Survey
of Alabuma. From a district investigated botanically but slightly
hefore, it proved of particulur interest, showing the intermingling of
Alleghenian types with many from the Coast plain and a number of
local species sparsely seattered through the Carolinian und Louisianian
arens, of which the following are remuarkable examples:

Dryopteris floridan] ( vlensanthus (Brickelliv) cordifolins,
Onhioglosswn erotedoplioroides,] Prupatoricon ayercatoides,
Loyjeopadivene adopecnraidis,! Vioda riflosa.

Leptovelis Blufoli, Nedieleges neglectn,

Juneus caseaelvsis, Solidago podlesee s,

Lobelir cmovna glegululdifera.

"'(trowing also in the Jower valleys and on the Coast plain.
| st

4
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Of these Dryopteris floredana had hitherto been known only from
peninsular Florida and from Louisiana; Oplioglosswie erotulophorowdes
and Lycopodivwm. alopecuroides are known also from the coast plain of
the Southern Atlantic and Eastern Gulf States, and the remainder
extend hither from the Alleghenian area and the upper belt of the
Carolinian.

The following, decidediy of northern distribution, seem to find on
these highlands their southern limmt of distribution:

Lrularia perfoliata, Miende trifoliate.
Uddaria sessilifolic, Chimaphila wpilwliata,
Vaguera racenwos. Azelea viscosa glanea,
Trillivin stylosim, Nolesane Ligustrina (The typieal form).
Polygonatim bifforam. Vacerniem vacillians,
Smialaw ecivrhafe. Kuellia pyenanthemnides.,
Aehroantlhes nnifolic, Houstonia fepuifolia,
Habenario Ineera. Houstowie lowgifolia,
Hahenaria flarva. Nelidlego amplevicantis,
Dartya wmbelludoda, ‘ Braeliyehactee sphacelata,
Asarum virgiiicam., Aster shortu,

Asomina triloha., Aster saqittifolius,
Hhpdrerngen arboreseens, Nerivocarpis asteroides,
Plilitelplas grandiflorns. Silphtn compositian.
Saniculc mardundica, [hieraciom venosiom,

The following belong to these hills in common with the Loulsianian
area, and reach here their northern limit:

Ophlioglossim crofalophoroides, Polygetloa inearnado.
! LI A
Danthonia serive. Hperiewne ddmmondii,
i
Campilosus aromeaticus. Plaeeliaq dubie,
P
Fatonia filiforms, Tpoweoea barbivera,
i
Cyperus stenolepis. Molradendron dipterain,
Cypervs haspen, Pivris witica,
Wi !
Pellandra saaittifolin, {ollinsnnin aaiiscle,
1.} L]
Commeltniet ereeto, Verbesiner aristade (17 nndivantisy
Ayris iridifolia. Asfer purpnirens,
Toficldia prlens, Aster dumosis subnifecidios,
Chrogpermea wmvseaetosicm. Fupedorium prunatifidian.
Trillivm underwoodii. (feeilleerelioe Teeneendale,
Smulor prmiio, Soliddeage petrolaris,
Polyeale none, Solidega hraehoploie,
i .f t

Vegctation of the Lower Coosa hills, fertde valley lands, and flat
woods.—On the extremely rugged area which forms the western out-
skirts of this region and the watershed between the Coosa and Talla-
poosa rivers, xerophile plant associations prevail almost exelusively.
The steep hills of sificcous cherts and obdurate sandstone, which reach
scarcely an elevation of 1,000 or 1,200 feet, support an infertor growth
of the upland oaks nammed before, and pignut hickory, with the long-
leaf pinescantily interspersed hetween the hardwood trees and stunted
sassafras and persimmon, with sumac (Rhws copallina. R. glabri) for
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the undergrowth. Among the associations of herbaceous xerophile
plants, which cover the exposed slopes and hrows of these hills, the
pea family with its bush clovers, tick-trefoils, ete., 1x most numer-
ously represented i species as well as in individuals, while the Car-
duaceac present o nmmber of golden asters, golden-rods, and blue asters,
conimon throughout the mountain regions.  Characteristic species are:

faspedeza fiivia, Meibounia hracteosa,
Lespedeza eapiteaia, Strophestyles liclvola.
Lespedeze frulesecns, Creseca vivginiasia,
Lespeddozer rirginica. Psoredea pechinentate,
Lespedeza ronttalli, Clrysopsis mariona.
Methaniie oltase, Clorysopsis gramernifolia,
Merthowmi rigila, Sof il grade, ete,
Methoneee mavidandiva, Aster wnculatus.
Metbowier glabell, Axter pedens.

On the =ummit of the ridees between Shoal Creek, east of St. Clair
County, at an altitude of about L0000 feet, e monticola and [ui-
nerin fortidis (Calyeantlos glenens) both at home on the Alleghenian
ranges from about New York to South Carolina, are strangely asso-
ciated with the Caroling ash (frveinns platycarpa) from the swamps
of the Coastal plain, here inhabiting the wet banks of hrooks, and
form an interesting group of mesophile shrubs,  In rocky hut =ome-
what rich soil on these ridges various species of hlucherries abound
heneath the hardwood trees, especially Faceendwne eacillans, o low,
bushy form of 1. corymbosinn, and 1. welunocarpun, the so-called
wild gooscherry, remarkable for its large fruit.  The berries of the
last are of the stze of a small garden gooscherry, of a shining plum
purple, almost black color, juiey and palatable, and cagerly consumed
by man and animals,  ‘This shrub, from 24 to nearly 4 feet high,
when in bloom s at once recognized by the abundance of its strictly
racemose flowers, and when bending under the burden of its fruit pre-
sents a pretty sight.  The berries ripen in the latter part of July., 1t
13 sparsely distributed over other parts of the mountain region, and
occurs also in the Ozark Hills of the same geological formation in
southwestern Missouri.

Where the floor of the Coosa rests upon the Silurian dolomites and
stithearhoniferous limestones, and the same strata form the first terraces
of the hills, the soil is highly fertile. The flora is rich in the nminber
of herbaceous species, belonging to many families and partly of cam-
pestrian and partly of sylvestrian character, and it stands in strong
contrast with the flora of the arid rocky hills.  Incarlyspring /lepatica
hepatece and Nyndesimon thalictroides adorn the shelves.  The meso-
phile association of herbx, mostly perennials, is particularly attractive
during later spring and the carlier part of the summer, on account of
the bright flowers of the Indian pink (Spegelic rmarilandica), the scarlet
flower of the catchfly (Néfene nirginica), the purple flowers of Fhlow
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cmventy 1 maculata, and 1 divaricata, the dazzling orange of the but-
terfly weed (sl pias tuherosa), the pink of Mouard fistidoxaand M. rus-
selliana, the blue of Newidlarin vorsicolvr and Dhacelia hepinneta, and
the golden (owers of Senecio balswmetar, No euplei, and Corcopsis
aurredatio, while later in the season Solidago wmplericanlis, S, lati-
Jolin, N, cuptinid, and Noeaesea arillaris enliven these low hills.

The perfectly level tracts of a cold, grav, impervious soil, a perfect
mire during the scason of rain and a hard crusty mass torn by many
issures while haking in the summer’s sun, form a peculiar feature in
the topography and flora of the Coosa Valley. . These flats extend for
many miles in the main valley where the impervious Cambrian slates
form its iloor, They are for the greater part covered with a low
forest of dwarted trees, black jack, Texan oak, post vak scarcely over
20 feet hiegh, with equally stunted loblolly—more rarely short-leat and
serub pines seattered among them.  These dwarfed woods are ren-
dered truly impenetrable by the mudtitude of shrubby hawthorns
(Cretticgqus cons-qull i, Cospmithuldata, CLapiitolio), Southern erab apple,
persimmon, and  hlack gum (Vyssa snvdtiflora), entangled with the
tough vines of bammboo brievs (Sweila bona-nor, S, luupdfolia) and
forming a perfeet maze of green.  In the bare openings the following
form the very open vegetation upon the ashy grayv flats:

Rosa fonmdis, (Padeca vardinitia.
Kueitlier suffruticosa, Cureopsin cpassifolia.
Aselepies rvicgader, Jioneus vempnnotus debidis,

Apacinien e,

The lust of these i the most frequent.  Bose focndd i1 here reduced
to a height of 6 to 10 inches, |

No grasses or cyvperaceous plants inhabiting a dimp soil are et
with, a fact readily accounted for when the sharp extremes of wet and
(ry to which these Hats are subjocted and the total absence of decayed
vegetable matter are considered.

Crltural plant porurtionsc—Ahout 25 per cent of the area of this
subdivision ix farm land more or less subjected to the plow; the rest s
under tree covering,  High forests in their original condition prevail
on the steep mountains, which are not profitable for tillage, and in
vallevs remote from the highways of tratie.  In the metamorphic area
the fower hills and vallevs with . warm loamy =oil. resulting from the
decomposition of the more basie schists and softer shales and augitie
or feldspathic gneiss, worn down far bevond their original level] are
of high and lasting fertility and almost entively under cultivation,
which is also to be said of the fertile lands of the Coosa Valley,  Over
one-half of the tilled landx are devoted to cotton, broad tields of which
alternate with =maller ones of Indian corn (Zen weys), of small grains
(mostly oats, wheat, and rye), and forage erops (clover and meadow
grasses), with patehes of the Chinese sugar cane or sorghum (Sorglene
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sacelaratum), sweet potatoes (Lponen batidus), pround nuts (Areckis
hiypogaea), and more rarely the Irish potato, presenting a system of
diversified farming like that practiced throughout the mountain
region, with the difference that in the richer soils of this subdiviston
the production of cotton, the staple crop of the South, has assumed
far greater proportions.

Anong the cultivated fruit trees the peach takes the first rank, no
other part of the State producing this fruit in greater perfection than
the lower metamorphie hills and plains, where also the grape 1s sue-
cessfully cultivated, and is, owing to the drier atmosphere. less liable
than ¢lsewhere to the injuries caused by fungoid diseases.  Pears and
apples are of a thrifty growth all over the mountain region and pro-
duce abundant crops of high quality. particularly the latter, in situa-
tions on the higher levels.

TABLE-LANDS OF TIE WARRIOR AND COOSA DBASINS,
PHYSIOGRAPHICAL FEATURES AND CLIMATE.

This area comprises about 4,500 square miles, including all of Cull-
man, Winston, Walker, and Blount counties, nearly all ot Marshall
and Dekalb, and small portions of Ktowah and Cherokee counties,
with the detached spurs of the Cumberland Mountains in the north-
castern part of the Tennessee Valley in Jackson County.  About three-
quarters of this area contains the conl measures,with their drainage level
above the Subcarboniferous limestone lands,

The extreme southern spurs of the westerly Alleghanian ranges,
including the Cumberland Mountains and all of the strata of the lower
coal measures and underlyving Subearboniferous rocks, constitute this

floral subdivision. It comprizes the extensive table-lands drained by

the Warrior River and of the coal field drained by the Coosa River,
covering fully three-quarters of the area of the momuntain veglon, and
also the valleys with their water level not below 700 or 800 feet above
the xea.

The lower Carboniferous sandstones und conglomerates form the
surface rock of these table-lunds.  ‘Their surface is furrowed by the
nurrow beds and deep gorges through which the numerous tributaries
of the main channels of drainage have worn their way. The soil
resulting from the disintegration of the strata is a light, more or lexs
sandy. loam, and where shallow, tull of thin rocky fragments.

The mean anmual temperature on these highlands at their average
elevation of from 500 to 1,500 feet ix about 55~ F., with a mean of £5°
for the winter and 75 for the summer months: average minimunm 12°
in January, and maximum 87 in Aueust. The mean annual precipi-
tation amounts to 55 inches: mean for the winter months 18 inches,
for the summer months 14 inches. The larger streams forming the
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main channels of drainage have cut their hed through to the Suhear-
bhoniferous limestone.  The caleareous strata constitute the tloor of
the wide valleys of erosion by which the diverging ranges are separated
and also of their foothills.

VELGETATION OF THE PLATEAUS, MOUXNTAIN SLOPES, AND JITGHER VALLEYS,

Xeroplile forests. -An uninterrupted forest of a varied growth of
deciduous-leaved trees and evergreen cone bearers originally covered
this =ubdivision.  On the broad expanse of the table-lands above 900
or 1,000 feet the tan-hark or mountain oak largely prevails, associated
with post oak and Spanish oak, or more rarcly with black-jack and
black ouk, oceasionally with scarlet onk, a rare tree in this State: also
with mockernut, pignat hickory, and tine chestnut trees {(the latter rap-
idly disappearing, having been eagerly sought for on account of ther
durable timber for feneings or wantonly destroyed for the nuts),
and with white oak (Quercrs alba) and highland ey (Nyssa syl vativa).
Amony the tree growth of smaller size the sourwood (Fheypdend i
rhorenne) 15 most frequent, here attaining its largest development, not
infrequently becoming 40 feet in height and over a foot in diameter:
together with dogwood, persimmon, sassatras, and the Southern pale-
bark maple (Leer levcoderine), and in localities with a deeper soil, the
Northern sugar maple (Neer saceharune barbat i), tulip tree, box elder
(Aeer negrundo), and angelica tree (lral i spinosr). On Sand Mountain,
in Cullman County, where these forests have heen more closely inves-
tigated, the woodlands support from 25 to 35 tiniber trees of various
species per acre, affording from 5,000 to 6,000 feet B, M. of merchant-
able lumber of all grades, the largest amounts heing dertved from the
Spanish oak and the less valuable black oak (Queerens eelutina).  The
lumber finds a ready market in the mining districets.

Wherever the mountain oak prevails pines are rarely scen. On the
ridges of a lower altitude, with a thinner soil. the <hort-leaf pine
(Phus celiinata) forms fronn 20 to 300 per cent of the timber growth,
and, together with the loblolly pine (7% s taedir), supplies pine lumber,
which always tinds & ready market.  Dense groves of the latter cover
the shallow depressions deficient in drainage, which are particularly
frequent on the Warrior table-land.  On these swales, from a fraction
of an acre to several acres in extent, the lobloliv pine arrives at its
perfection, scarcely surpassed anywhere in its dimensions and in the
quality of its timber.  The trees average about 24 inches in diameter,
with & height of from 110 to 120 feet, the trunks free of knots for a
length of from 45 to 70 feet and with but @ <mall proportion of
sapwood.

The scrub pine (Hinws mirgeniand) ix found on the most broken and
poorest places at an elevation mostly above 1,200 feet, and s not
frequent.



XEROPHILE AND MESOPHILE FOREST FLORA. 71

Under the cover of the mostly rather open forest a variety of shrubs
contribute to form a dense undergrowth. Bluebervies ( Vaceondum
vacdlans, Vo staminen) are met with everywhere in the mountain
region, and a bushy low form of the common azalea or honeysuckle
(Azidew wndiflora), conspicuous by the abundance of 1ts niostly snow-
white flowers, borne in close clusters, almost hides the ground. The
fringed stunrtia { Stuartia pentugyna), mountain holly (Z{er monticoly),
and its variety (/. monticola mollis), with soft hairy leaves, extend
northerly on the lower of the western Alleghenian ranges to south-
mstern Kentucky, western Virginia, and Pennsyvlvania, and reach
their southern Himit on Sand Mountain.,  {lee longipes extends from
North Carolina and Tennessee to the Louisianian area, and the rare
Llexw dubie is found on the richer slopes, with Darbya wndellulta,
which of late has also been discovered on the edge of the metamorphic
hills in Lee County.  The last occurs also in a few localities in North
Carolina and middie Georgia.  Seven bark (Hydrangea quereifol ia),
one of the most ornamental shrubs, adorns the open woods and rocky
hillsides throughout the region, being also common on the iower hills
and extending to the Coast Pine beit. The following shade the rocky
borders of the water courses: !

Veeeininm tenelthm (smnll-leaved huckle-  Stwartio virgineed (Virginia stuartia) .

berry). Arvonia arbndifolioe (chokeberry).
“fnvie fadifoline (evergreen kalmia}. Dirus angustifolis (Southern eralmapple).
Azerlea arboreseens (sweet-scented azalea).

The chokeberryv, which is here of arborescent habit, presents a
beautiful sight when loaded with its bright scarlet fruit, which
remains from ecarly autumn through the winter, The following add
to the number of mesophile shrubs, which prefer a damper and deeper
soll:

Chinnanthus rirguuca (Iringe tree). Crataegus erus-galll (cockspur thorn).
Pyrus angustipolic (Southern erab appled.  Crafaegus mollis (downy haw).
Crataciyus coveien (searlet haw), Credacgns uniflora {winter haw).

Cretiegus spathufata (sugar haw) .

Of woody creepers and elimbers-
Smilar rotundifoline (horse hrier), Clewetis vivgindane. (common  virgin’s
bower},
are confined to the mountain region, extending to the Alleghenian
arca; while—
Bignonia eapreolate (cross vine), Berchiemia volulnlis (supple-jack),
Tecoma radicans (trumpet vine), Iitis aestrealis (summer grape),
are widely distributed in the Carolinian and Louisianian divisions.
Mesophele forests.—Where the sandstones give way to elayey shalegs
more subject to erosion, the channels of the water courses become
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wider and the valleys are flanked by ridges of a gentler slope and are
covered with deeper and richer soil.  In these secluded valleys of the
table-land, particularly where they begin to slope almost impercep-
tibly toward their southern and southwestern borders, the arboreal
growth is of great luxuriance and variety. Besides many of the trees
of the uplands, the following are found:

(Qrerens michauxii (cow oak), Magnolia wmbrelle (umbrella tree).

Foyus americana (beech). Magnolie acumoiata (common euenmher
{ s americana (ehn). tree).

Juglans cinerea (butternut) (rare). Magnolic  macrophytla (large-leall  mag-
Tilie americana (hasswood}, nolia,

Tl heterophylla (basswood).

These deciduous-leaved magnolias in these sheltered vallevs arrive
at their best development, the last baving been observed with a trunk
fully 20 inches in diameter. In such a valley on the northern border
of Winston County, near a branch of the east fork of the Sipsev River,
the yvellow-flowered magnolia (Magnolia acuicinata cordata), tirst
described as a distinet species' by Michaux the elder, was discovered
by the writer in 1882. Bince the original discovery of this rare and
beautiful tree by this great investigator of the trees of eastern North
America, on the hanks of the upper waters of the Savannah River, the
range of 1ts distribution had remained ohscure. It can now be suaid,
however, to extend from upper South Carolina and the upper moun-
tain region of Georgia to northwestern Alabama. Here this tree
has been observed as large as a full-grown common encumber tree,
of which species Professor Sargent regards it as a variety., When
anfolding under full exposure to the sun, the flowers are from a dingy
canary to a golden yellow color, but are of a greenish tint when
opening under the shade of the dense foliage. In the shape and
size of the mature leaves the vellow-flowered variety can scareely be
distinguished from the typical form; it ix only in the foliage of the
youny vigorous shoots that the heart-shaped form of the leaves is
obxerved,

Entering near the same valley the eliff-bound channel of the Sipsey
fork, one finds to his surprise the rocky defile shaded by groves of
stately hemlock (7suga canadenses).  This inbabitant of the coniferous
forests of northern regions extends southward along the highest sum-
mits of the Appalachian ranges to Georgia and northwestern Ala-
bama, where it follows this mountain torrent for a distance of about [0
miles, nearly to the falls of Clear Creek, in Winston County, there
reaching its southern limit.  In this valley the hemlock is accompanied
by the sweet or cherry birch, Betula lenta, at home in the sume
northern life zone.

Xevophele and inesophile herbaceous plant associations.—Belonging to

—_——

—_———— - —_—— . ——— ———— - - S —

VML cordate Michaux, Flora, Vol 1, p. 328 (1803).
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the former, many ferns peculiar to the mountain region take root in
the chinks of the bare rocks.  Such are:

(hetlernthes finnend ose. Aspleniion mondannm.
( fhedanthes Lionosa, Auplen o rala-nnerart,
Cheilanthes alabamensis, Asplenirom pivncd ifidum.

Pelluen atropurpurea.

In similar situations are found the following flowering plints:

Nilene rotundifolia. Neendrri sieieta.
Nilene carolmiana, Loaeawrio gramnifolie,
Neifroga virginien, Newpeera oboritig,

Other species of ferns on the horder line of xerophile and meso-
phile associations prefer the more sheltered rocky ledges, as:

Asplenium parvulum, Dicksonia punctilobula.
Wanilsice oldusa, ( conplasorus vhizophpllus,
Polypedium ridgare, Custopteris fragidis.

(Carer picta (. boottiana) covers in dense tufts the rocky shelves on
the banks of the head waters of the castern Sipseyv fork, in Winston
County, where this pretty and rare plant was collected by the late
Judge T, M. Peters.

Associated with Curee picte ave OO nigro-marginata, 0 2/rescens,
and  ( digatalis, Tipulario wifolic (of a4 widely disrupted distri-
bution from the Gulf coast to Lake Huron in the Alleghenian area),
and the northern Leraumiivnm (Goodyerd) rvepens.  Therofon (Boykinea)
aeondifoliwm inhabits the bare rocks forming the brink of streams,
and Divmorpla pusdla ix found in similar localities—both extend-
ing hither from the lower mountains of South Carolina and
Greorgia,  Hewchera wmericona prows in more open, and /1, rugeled,
Viola siwlticanlis, and Hepatica beptica in deeply shaded situations;
and where the rocky walls are constuntly kept moist by the dripping
water, 7halictrum clavatum, Viola vostrata, V. blanda, and 1. striate
are found.

In the open woods of a light dry soil where pines are mingled with
the hardwood trees, and in the openings of old fields and pastures,
where the progeny of the pine is apt to take possession of the ground,
there are present numerous xerophile species. which are character-
istic of the mountain region in general.  Of these, the following glu-
maceous plants (grasses and sedges—Poaccae and Cyperaceae) are
scantily diffused throughout woods and ficlds having a thin thirsty soil:

Firiantlus alopecuroides. Iragrostis peclinacea.
Andropogem scoperins. | Poa chapncndana. !
Andropugon furcadus, ( wrex laviflora. ?
Chirysopogor avenaceus. ! Carer luxiflora varians.’
Nieglingia scslerioides. ! Carex cephalophora,
Melica mutica. ! Curex leaveniworthii,

—_ - —_——  ———— - —

LOweenrs al=o 1 the Loulsianian area.
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Among the largely predominating Compositae tall rosinweeds and
course¢ sunflowers are conspicuous, particularly the former, which
present a number of types ravely or not at all observed in the State
outside of this subdivision: for example, N/phiwn mokeil and S
gateses, hoth known from Cullman County: N. #rifoliatwmn, ranging
from the plains of the Ohio Valley to the Central Prairie region: S,
lterigutny Helicnthns scloeinitzii, and I, glavens, from the lower
mountains of South Carolina and Georgia, and S, conpositum, abund-
ant throughout the region.  The following are frequent in dry thin
soils all over the Mountain region, some extending all over the State:

Helianthus atparnbens. Latetue hirsnta,
Helvnthous irsutus. Latctica soagiffefolin,]
[Hetianthus nierocephalus, Netberlus _frrmr*,‘r-i: 2
Helwtnthus divarieatis, Lecliea vacemnlosa,
Heliopsis helwanthaides, Levhea lequettil.
Parthewiune tidegrifolinn, Rocllic puyenantheinoides,
Serteovetr s wsteroides. Blephidia eiliata.

Aster ddiveeireatis, Mowardea pistrilos,
Fupadvrann sessilifolivon, Moyerrda bradbarionn,
Nolidago caesier! Daasystones vivepinien,
SNolidego vrectie, Clerardia tenvifoli
Chrysopsis menricnal Phuysalisvrrginiin,
Braineria purprrea, Physolis pirbesecns,
Ruelbeckicn hiria) Plhysalis privnosi,
Rurlheckic spedthideie Netbiiteer boykiuir,
Coreopsis grapdifloes,! Thaspiva anperon trepolictnin,
(oveopsis prbeseens, (heilis peerrea,!

Corevpsis airienlida.! Traegic wrficaciolis.
Cardrns rf."f,rfn."r'.rm_ jff!”:nm.r'u. ([n;[][}' _-Llut.ni{!:-:‘j .
Andropogon vivgivicns? Lespedeza (lany species).

Vierr carod peanat and butfalo clovey, Zeitolivae voflesrnn, are freo-
quent on these tuble-landx. and  Lothyrus venosns in Alabama is von-
fined to them, |

Ntrectly wesoplede herbacenus plunt associations. - Ferns abound in
the shade of the forests.  Characteristic species wre:

Acicanbran pedatum, Bolryeloinw obdigri ]
;l.wph.‘u.fu i pffrf*r,'m*m'uu.] f).-'.t,-'ulu.'.”.r'r's .iru.*:-*fmrrrf*{?u.w.;s_
I})H'yﬂph'.i‘fﬁ hf*.mf,'nnr;p!:’rr.f. H.i‘if;u;m*.-*i.*-: ;,tn.rrg.:m.'frr.
Botryclhivam vivginieum,! Diryopters «evostiolgides?

Asplencarn angustifol fwne, wlhieh is most frequent in the Ohio valley,
occursvery rarely.  Of grasses and sedges Muwhdenbergio diffusa forms
denxe plots, and the following prefer the shade of woods:

Brachyelytrune erectim, Poc vntumnalis!

Festoveer nudeans. (e laxiflora,!

Festucer xhiartii. Cures losiflor rarians,
Poa sylvestris, Cures laviflora prtudifolic,

' ——— — —r— - a ¢ ———

' Oceors alxo in the Louisianian area.

2Nabalus Hook., ax a strictly Ainerican genns, has been reinstated, differing in
habits of growth and distribution and essential morphological characters from Pre-
nanthes, with which it was conneeted by later authors, but which is exclusively con-
fined to Isurope.
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The following are frequent in the openings of woods and on their
horders:

Veagnera racemosi.
Urularia pubernda.
Urularia sessilifoli.
Iriz eristata,

Nyndesmon thalietrordes,
Auemone guimguefolia,
Anenvme virginica.
Revvncuwlus recurrafos,
Cimicifuga raceiosa,
Trautvetteric cavolinesis,
Viola hastata,

Viola mnlticondis,

Viole pubeseens.

Tiarella cordifolia.
Hypericumn virgatum.
Scutellaria tneanu,
Phior divaricata
Mertensice vivguicd,
ineetocicum Trsifron,
{rendiinice villosa,
(Falivn eiregezans,
fToustornaa caerulea,
Deringa canadensis,
Pocloplodlune peltatun )
Scanguinarie eanidenss,

On the higher shady banks of water courses are found:

Porteravithus (Citlenin)) stippdeacens,
Porteranthins teifolicdus,

Ntachiys cordate.
Zenthorhiza apaifolia !

In the more or less dense forest, covering hill and dale, are to he
found:

Aralic racemosa.

Neeneeewda nuerilandica {(rare),
Pl leptostachya.
Frusera carofinensis,

COrelis spectabiles,
Cipmripedium pareiftorin
Arisgema guinaiwimn,

Cireaea Tufeliana,

Flycdrastiv canadensis! (scaree).
Bivaenlla eveullaria,

Dentarie dipliglia.

Cubeliim conendor.

FPanax quinegrefolinin,]

(ynoglossin vorginicin,
Oholarit virgimiea.
Sotedao flesicanlix,
Solidagy vaseyi,

The Soliduago vuseys has been colleeted near Holmes Gap (1,500
feet), and is known from a few localities on the highest ranges of the
Carolinas and Georgia.

On the restricted flat ~emiswampy places, not infrequently met with
on the Warrior table-land, open or slichtly under cover, the following
are most frequently seen:

Cyperus prevdo-regetis.!
Curer ipuling!
Crirew Dupiede !

Philor maeudaia.
Loapsimechia quadrifoli,
(rentivnat elliottin,)

Fletherrerrier eificiris. Bielens trvolnerat,

I Coreopsis grandithira,

Docllingeria entivima,

Xuyris flevuos,
Rt verginiee
Lueelwigia alternifolia.’
Mesophile plant associations of rock houses.—On the perpendicular
walls at the head of the deep narrow gorges are found shelves of hard,
resisting sandstone with the softer strata heneath them worn away by
the action of the percolating surfuce water. The wide and deep exca-

P Oeenrs also in the Louwisianian area.
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vations thus formed are called by the people of the country * rock
houses.” In these gloomy recesses, never visited by the direet rayvs
of the sun, their roofs and walls constantly moistened hy the water
oozing from every crevice, some of the rarest and most delicate forns
find a shelter from wind and sudden changes of temperature.  Zoicho-
manes petersii, the tiniest of this order in the United States, and con-
fined to northern Alabama, is at home 1n these rock houses, and thence
it was tirst brought to hght by Judee T. M. Peters, who discovered it
on the banks of the head waters of Sipsey River. The filiform hon-
zontal rhizomes are interwoven into dense patehes, their fronds of
dark green scareely an inch high, somewhat resembling the thallus of
a large liverwort. 'This fern was subsequently found in a similar
locality on the western cdge of the table-land by Prof. K. A. Smith,
and later by the writer on its castern border at the falls of Black
Creek, in Etowah County. Zrickonuines radicans is also a frequent
inhabitant of these rock houses, being found on wet, deeply shaded,
rocky walls northward to the Cumberland Mountains of Kentucky.
The long c¢reeping rootstock of this beautiful fern. adhering firmly to
the rock, decorates the root and walls of these recesses.  Asplenwn
{richomanes, with its fronds of hrightest green, ana the thallux of a
large liverwort (Dwmnorticra sp.) are the frequent companions of the
above., Of plants of higher orders only a few have heen observed in
these cavities. Thin grass (Agrostis perennans) with its weak, decum-
hent stems, occurs here, where its foliage is scarcely ever affected by
frost and never touched hy the direct sunlight, and Hewuchera vugelss
15 also quite frequently found on the damp ledges which form the
threshold of the eaves, but rarely penctrates bevond them.

Hydrophytic plant associations (pudludial plants).—On the table-land
beyond the channels of the large streams and their very numerous
branches no areas of great extent of a water-soaked or submerged
sotl are found, and the narrow channels through which the water
rushes toward the lowlands afford hut little chanee for the spread of
8 hydrophile vegetation. The wet grassy swales are inhabited by the
following:

Andropogon virginicus. (urer granvlaris,

Homalocenchrus (Leepsicd) vieginieis, Licocharis tevnis,

Panicularia verrato, Foleoriueres deionlars,?

Furicum rostratum, Fileochiaris orata,!

Pronevm commadation, Sevrpres polypbopliux,

Paviierom polyanthes, Diclreomena colorata,

Pawirum sphaeroecarpon, Nobresia pumila.

Carex turida, Jureus merginatus,

Carex lupulina. Juneus (common speeies}.
urex infwmneseens. Ciento anaculada.?

Carex squarrosa (rare). (Coreopsis tripleris.!

Carex toria. Inpatoriim maculatum.’

bOveurs also in the Loulsianian area.




FLORA OF LOOKOUT MOUNTAIN. i

In the hrooks where during its lowest stage the water hecomes stag-
nant, a large Fontinalis, 7 lescurci, is found.  ymenocalles oceiden-
flix occurs in deep clefts of rocks barely rising above the water.
Negittarie latifolia, and N, longirvostris anstrales ave found on the miry
hanks of Ryans Creck, Cullman County, with Zeltcndre virginica.
(rontiune aguaticnin s common in the streams of the wider valleys
not above 1,000 feet. On the loose stones in the swiftly running
hrooks and shallow streams Hodostemon abratanoides, a type of the
southern Alleghenies, is not rare on the Warrior table-land, and 7°.
ceratophyliag of northern distribution is knowr in the State, but only
from the vicinity of Auburn,

Vegetation of Lookout Hountain.— Near the northern frontier of the
State the most casterly of the spurs of the Appalachian ranges helong-
ing to this subdivision rises abruptly at Valley Heud to an clevation
fully 800 feet above Little Wills Valley, with its floor at this point
1,150 feet above tide water.

The summit of Lookout Mountain spreads out to a wide table-land
of the same character as the platean of the Warrior coal field, and ter-
minates suddenly in the precipitous excarpment abutting upon the
Tennessee River known as the most prominent landmark in the Ten-
nessee basin.  Near Mentone, Little River, a pretty stream which
follows the southern extension of this table-land, lcaps over a ledge
into its narrow channel, some 125 feet helow. By reason of a rainfall
more copious than in other sections of the mountain region (64. 4 inches),
and toward its northern extremity of a generally deeper and fresher
soil, thix ountain was recently covered with a fine hard-wood forest,
chiefly of oaks, and was noted for the abundance of white oak timber
(QQuevens alba) and tan-bark oak; hut this timber wealth is now almost
cxhausted.  On its flanks the black locust (Rohinia psewdacacred) is
found. one of the few localities in Alabama where it ean be considered
to be indigenous. The short-leaf pine is rarely met with on these
heights,  The serub pine is more frequent, reaching its best develop-
ment on rocky benches and declivities with a scanty covering of soil.

On the brow of this mountain, and particularly along the low, damp
hanks of Little River, there occurs a strong mingling of types that
are at home in the Alleghenian area of the adjoining States and of
North Carolina with plants of the lower ranges within the Carolinian
areq, giving rise to a varied flora, the like of which has not been
observed in any other partof the mountain region of Alabuma. When
the low elevation of this extremely limited spot is considered (not
quite 2,000 feet above the sea), the suffusion of types from different
life zones admits of no explanation on the ground of clitnate or local
influecnces controlling plant distribution, but points clearly to a disjune-
tion of Horal conditions due to geological changes.  Among the woody
plants peculiar to the Alleghenian areu, Rhododendron catawbiense
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1y the most prominent. In the heginning of summer, when covered
with the profuse clusters of its purple or lilac tlowers, this shrub,
from 6 to 10 feet in height, massed in dense thickets along the hanks
of Little River, forms one of the most attructive sights.  The home of
this shrub 1s ascribed to the highest crests of the southern chains of
the mountains from western Virginia to Roan Mountain, on the border
of North Carolina and Tennessee, at an altitude of 6,000 feet, 1t has,
however, heen found, by Mr. Small, at & much lower elevation on
Table Mountain, At its extreme southern limit in Alabama it is usso-
cigted with the . Adzalen arborescens and Kalwiion latifolia,  Of other
shrubs Fiburmon cassinodes, extending to the Canadian zone, ix abund-
ant on the banks of this stream,  Vidwrwen. dentationm, fubws cnstonis,
and Celustrus seandens, of the same range of distribution, are frequent
among the shrubs of the more exposed rocky heights.  With {hese
Alleghenian shrubs oveur a host of other species, which are at home
on the southern extremity of the lower ranges within the Carolinian
area, and are more or less frequent throughout our mountain region.
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