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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.




ALABAMA AND TOMBIGBEE RIVERS. 23

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,

? spring,  =uimimer, dLTun, Wintoer, Il '1':'_:.1_::1"
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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



32 PLANT LIFE OF ALABAMA.

(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.

\



’”

/

RELATIONSHIPS OF ALABAMA FLORA. 39

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
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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,
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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.
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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.
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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



78 PLANT LIFE OF ALABAMA.

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.
For example:

Brtneria (Cidyenndhusy ferfihis, Hpldraneen avhopsseens cordada,
Her anontieoli, Philadelphins Tipsutis.
Peeecinarwne wmelenocarpum, Diereidla rivwlaris.

Vaecowwm podlichon.

The Vaceinrnae pullicdum is reported as scaree on some of the highest
summits of North Caroling (Buckley).  Cratecqus biltmorcana, €
austromontana, and . surgents are new discoveriex niade on the deeliv-
itics of the mountain by Mr. Beadle of the Biltmore Herbarium in
18949, which have also become known from western North Carolina,
castern Tennessee, and northern Georgia.  The prostrate stems of the
northern Rubus hispidns cover open, miry places.

The large lichen, Lwdilicarin pustudata papilosa, which covers the
naked cliffs, forms an association strongly expressive of the Alleghen-
lan character of the flora of thix locality,  In the soil, vich in hunus,
shaded by the rocks, and on the shaded ledges lining the banks of
Little River, mesophile ferns ave also abundant.  Asplen s bradloy,,
of very local distribution in the Cumberland Mountains of Tennessee
and Kentucky, occeurs here, together with the more frequent—

Asplenivinn prendion Aspleairon wontivine,
Asplevitwar trichounes, Aspdereivim peanertifilon,
Aspleniin filir-foeur e, [hraopteris srginoelix.

Iheksonia punctiloflo.

The last three are xerophile species, occurring on somewhat exposed
rocks. Other herbaceous southern Appalachian types here found are:
(fulor aphylic. Violua blanede,

Thetliotyrim clarettiim, Vindee rusteatn,
Violw wredticanidis, Fadvneet pensileceien,
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Of these the tirst 1s the most prominent, frequenting springy, rocky
banks und dripping ledees, and the others are all more or less frequent
in similar localities throughout the mountain region.  Nepracenia cates-
bacr and fsoctes engelmanicd valida ave paludial plants <o far only known
in the State from the banks of Little River near De Soto Fall<. There
oceurs wlso Danthonia glubra, 2 most rare plant, lately described, from
upper (reorgia (Nash), with Danthonar compressa and Deselhoanpsia
Herwosa, 5o far not yet reported from any other locality in the State,
while Crper vrvescens, Tiopcdla cordipoliv, Asclepias guadpdfol i, and
NAsetrvne macrantlonn frequent the rocky dells and more or lesx open
copses,  The tiny Arenapiv bperipolfa, known froni o few localities in
upper Georgia and the Cumbherland Mountains of Tennessee, roots in
crevices of rocks among the dark-green cushions of mosses (Grimmia,
Hedwigin), with the three-leaf stowcerop (Seddwie tornatinn) and the
round-leaf tulinum (7l tovetifol iun, o fleshy perenmial with
rose-purple flowers adorning exposed rocks in the mountains north-
ward to Pennsvlvania.  On the exposed rocks close to the edge and
above the falls of Little River dense tufts of filitorn leaves produced
by a many-branched rootstock deeply sunk in the crevices attract the
attention.  Speeimens of this plant in flower obtamed 1 September
proved to he Chowdrophora rivgat (Bigelovia Nutt),  The identity of
our plant with Nuttall’s specimens s, however, not free from doubt.
In the type colleeted by Nuttall in lower New Jersey and preserved in
the Herbarium of the Academy of Seiences at Philadelphia the radical
leaves, which furnish the decisive character, are wanting; furthermore,
the similarity to fothevm it gram inigol o aseribed by Nuttall to his type
is not recogrnized in our plant.  Thae locality quoted by Nuttall ix also
doubtful. his plant having never heen found afterwards, although the
ground hax been closely investigated by later botanists,

Under the umbrageous cover of the high foreston the upper flanks of
the mountain, in the deep =oil, rich in humus, tall umbelliferous herbs
are conspicuous, among which are Logusticvw canadonse, frequent
throughout the mountains northward to Pennsylvania, Thasprine pii-
natifichiene, and Thasporse ireh/iode, whiclh extends north to the Ohio
Vallev. Together with these oceur el s grandise Pol ygonat e cone-
mentatum, widely distributed through the Alleghenian avea, 7047w
stylosune of the southern Appalachian ranges, and Cypripedivne avande,
found in more open bogey places.

Chiltural plant associctions,  Sceareely 20 per cent of the aren of the
table-lands is reduced to o state of cultivation: the rest consists of
more or less devastated woodlands and of high forests, which, how-
ever, near the scettlements and bighwavs of commerce are largely
stripped of merchantable timber and are suflfering from the inroads of
fire and cattle.

Scurcely more than a quarter of a century ago, hefore these table-
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lands were made easily aceessible to the immigrant by the great trunk
lines leading from the centers of population in the North to the Gulf
coast, they were but sparsely inhabited. The earlier settlers who had
squatted upon them depended for their support more on the chase than
upon the cultivation of a soil which was looked upon as too poor to
afford an adequate return.  This, however, has all heen changed by the
influx of a population which was attracted hy the mild and salubrious
climate, and which, coming with the determination to establish 1ts home
here, has succeeded in conquering the unpromising soil and developed
its possibilities.  With the rapid increase in population these lands
have come niuch into demand, and under rational management almost
every crop raised in the Northern States can be successfully grown on
these table-lands by the side of cotton,

The meadow grasses of the North, with red clover and similar for-
age plants, do well here. Much attention is given to the production
of breadstutts, chiefly corn, to which the greater part of the arable
land i< devoted,  Small grains, as wheat and rye, supply a part of the
home demand,  Irish and sweet potatoes are profitable snummer crops,
and nearly all of the root ecrops and vegetables grown in the temperate
zone are produced here in abundance and perfection.  Of small fruits,
the strawberry has heen found highly profitable, usually heing har-
vested hefore the end of April.  This fruit finds a ready sale in the
distant northern markets.  Ovchards of fruit trees on a large scale
do not yvet exist, although apples, pears, and peaches are successfully
grown, The cultivation of the grape was given great attention by
the earlier of the German immigrants until the appearance of a fun-
gous disease proved a great drawback. But with the successful
crployment of remedies to subdue this disease viticulture, particu-
Lurly of grapes for table use. has received a new impetus,

REGION OF THE TENNESSEE RIVER VALLEY.
PHYSIOGRAPIFICAL FEATURES AND CLIMATE.

West of the detached spurs of the Cumberland Mountains, which
form the northeastern continnation of the table-lands south of the
hasin of the Tennessee River, this valley is marked as an area of
erosion, in which the waters have cut their channel altogether in the
subcarboniferous limestone, the surface rock, The most distinetive
feature of the vegetation of the Tennessee Valley consists in decid-
uous torests, genernlly of a me<ophile composition, with decidediy
northern types prevailing, and containing species in common with the
Carolinian area in the Ohio Valley which are not found in any other
part of Alabama.,  IFor example, of trees and shrubs there occur here;

Aexerdus octendra (uckeve). Saplofea trifolic (Dladderwort) .,
Aeserfus glebra (uckeve). Symphoricurpos spnphoricarpos (coral-
Aeer sovelamnn (sugar maple). berry),

Cladrastis tinctoria {(yellowwood),
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Pines are almost totally absent in this valley, and it is only at its
western limit, and chiefly south of the Tennessee River, in Colbert and
Franklin counties, where deposits of sandy loams and gravels overlie
the Subcarboniferous strata, that the character of the forest flora
changes by the appearance of the short-leaf pine among the hardwood
trees. The climate of the valley 1s somewhat extreme. According to
the observations of the United States Weather Service at Huntsville
(altitude 650 feet), made during a period of fourteen years, the mean
annual temperature is 59.9° F.; for the winter, 41°; spring, 59.9%;
summer, 752, and for the fall, 58.7-. The lowest temperature once
during this period was 9° below zero; the highest, 96°. The average
of annual minimum temperatures is 11“; the average of the highest
temperatures, 92-. The range of temperature throughout the year is
most clearly exhibited in the following table:

Absolute and weerage minime and waxinee of temperature for cach wmonth,

_ . | |

Month, Jur, | Feb, Mar., Apr. May. [Junc, Jul}'.L- Aug. | Bept. | Oct. | Nov, | Dee,

| : i ]
- . - | A . I I
] X 21 2 1 b O L2 Q O 0 o D y

Abzolute minima, ......... —4 7 & {13 |31 |36 Bl |5 B 20 W 7
Average minima.......... 4.4 11221 19.5 | 34.5 | 45.8 | L9 | 29,8 | B&.: 42 34 2] 15
Absolute maxima......... i i3 %4 843 N G2 9h 9% 91 86 It 68
Average maxima ......... 64 70 RO K2 X 90 2 X BG %1 72 76

—_— -—— e ——————— ———

The mean annual precipitation is 5+4.1 inches; for the winter, 14.68;
spring, 15.41; summer, 15.16; fall, 8.85.]

VEGETATION OF THE TABLE-LANDS AND HIGHER RIDGES,

Xerophile forests (cedar glades).—The limestone strata of the foot-
hills which form the lower terraces of the higher ridges, undermined
and dislocated by the action of water, are almost bare of =oil. On
these rugged grounds the red cedar (Junsperus wergeniana) predomi-
nates, but a few other trees gain a foothold. Among them is the blue
ash (Fraxinus quadrangulata), a fine timber tree of the Alleghenian
area, which reaches its southern limit here, where it 15 of stunted
growth, heing rarely more than a tree of medium size. A peculiar
varietal form of the white ash (LFrawinus americana curtisse) is not
infrequently found with the last. It is readily distinguished by its
low habit of growth, almost always beginning to branch below a height
of 8 to 12 fect, the spreading branches somewhat drooping, the foliage
pale, and the fruitsmaller. In this locality the seeds have the embryo
well developed,  This tree has also been found by Cartiss in the cal-
careous hills of Kufaula, on the eastern border of the State, and is
apparently not rare in the cedar brakes of central and southeastern

Tennessee,

'P. H. Mel], Climatology of Alabama, bulletin 18, Alabama Experiment Station,
new series, 1890, p. 23.
15894——6
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On the rugged foothills and mountain slopes, and particularly on the
broad, barren, limestone flats of the uplands in the eastern part of the
valley north and east of the Tennessece River the red cedar forms
extensive woods, of pure growth, interrupted only by bhare openings
where the rocky ground scarcely affords a foothold to shrub or herh.
The trees in the cedar glades or cedar brakes arc closely =et and attain
a height of from 50 to 75 feet, the trunk from 15 to rarely 24 inches
in diameter, breast-high, frequently deeply ridged toward the base,
knotty,and with the crown from 30 to 50 feet or more above the ground.
Under these severe soil conditions the growth of the trees is exceed-
ingly slow, particularly during the later stages of life. By counting
the annual rings trees of the dimensions mentioned were found to be
from 140 to 175 years old. Large supplies of the valuable timber of
the cedar, used for piling and for telegraph and telephone polex, are
drawn cvery year from the cedar glades. On the gentler slopes with
a deeper soll covering, and in the narrow valleys with a damp and rich
soil, red cedar occurs scattered among the hard woods and here reaches
its greatest perfection. The trunk is smooth from the base and frec
from knots and limbs for the greater part of its height; the wood is
straight-grained, soft, and easily worked, and possesses all the quali-
ties for which it is so eagerly sought in the manufacture of pencil
casings and the best qualities of hollow ware. Not long since this tree
was anbundant in the narrow valleys and rich coves south of the Ten-
nessee River, hut these resources are now hecoming rapidly exhausted.

On the sunuy exposures, in the openings and borders of the forest
which covers the calcareous hills, where the soil is deeper, a variety of
xerophile trees of small size and of shrubs of the lower belt of the
Carolinian area are found mingled with the red cedar. Examples are:

Rlvonnus carolimiana (buckthorn). { vataegus coceinen (red haw).
Bumelia ycivides (bumelia). Cornus asperifoline (rough-leai dogwood).
Bumelia lanuginose (shittimwood), Viburnum prunifolivm (black haw),

Ostrya virginiane (hop hornbeam).

Xerophile herbaceons plant associntions.—The herbaceous associations
are naturally, in the main, of xerophile character. On the exposed
rocky flats tiny cruciferous winter annuals fill every crevice.  Lewsen-
worthue aurety L. wniflora, and L. torvlosa, the first harbingers of
spring, arc followed by Draba curoliniane and 1. hrackycarpa.  With
the advent of warmer weather all herbaceous vegetation withers on
these arid cedar glades, which then continue to present the aspect of
absolute barrens,

On the rocky banks and shelves of the sunny hillsides a varied array
of characteristic herbs makes its flowery display. In the height of
springtime, as observed on the southern slopes of Monte Sanos(near
Huntsville) and on the northern declivity of the Warrior table-land
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near Moulton, the following prefer the slightly sheltered rocky

shelves:

Allionia nyctagqinen. Lithospermum canexcens,
Reenunculus foasciculares. Lithospermum Liherosiin,
Avralns laevigata. Salria urtieaefolioa.

(laylonia virginiea. Sewtellarin cicppestris,
Arenaria serpyllifolia, Polynniic eanadenss radiatn.
Opruntia rafinesquaie.’ Belles tndegrifolia,

Cleranaum maculatum.!

Sedum pulchellum and Phacelia puishir adorn the interstices of the
rockv fragments, and Arenaria patula the bare rocks. During the
first summer months the golden flowers of Ilypericum aurewn: and I1.
sphacrocarpont adorn the hills, giving way in the latter part of the
season to blue and purple asters- -iAster oblongifolins' A. luevis lati-
Solius, A, cordifolius and others of the more commonly diffused
species—and to the bright flowers of goldenrods, such as Soledago
amplexicavlis and Brachyclutcta sphacelata (5. cordata Torr. & Gr.),
which are confined to the lower southern Appalachian ranges.

West of the spurs of the Cumberland highlands 1solated knolls rise
above the wide river plain with its scemingly interminable fields of
cotton, corn, and small grain. These hillocks, of a siliceous limestone
which has resisted erosion, support with their scanty covering of soil
a stunted growth of chinquapin oak (Quercus acroninata), wild plum
(L runus awericanda), honey locust ((Hedrtsio triaeanthos), hop hornbeam
( Ostrya virgleiana), and shrubs common on dry calearcous soil, and are
frequently destitute of large trees.  The plants which find a refuge in
these localities form an interesting combination of xerophile, campes-
trian, and svivan associations.  Under the shades of the denser clumps
of the low trees have been noted:

Poa ap. Destaria laeimine.
Feptorelus Liliifolia, Meibouei puveitlora,
Cypripediaan pareiflorim. Mertensia virginien,

Delphintum tricorne.
In exposed places the following species of the open plain have estab-
lished themselves:

Arennria patula. Fuphartia obtugaia (rare).
Tranthus brachiatus. Kudistere gattingeri.
Anemone caroliniana. (frovlelin lunceolata.
Hypericum prolificum (frequent). Amphiacharys dracunculoides,

The Kuhnistera is rendered attractive by Its numerous spikes of
rose-purple flowers. The last two are remarkable outposts, if not waifs,
from the plains west of the Mississippi River.

Mesophile forests.—North of the Tennessee River the detached spurs
of the Cumberland Mountains, capped with the sandstones and con-

- —— A e ——— —— ——e

1 Extends to the Loulsianian area.
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glomerates of the Coal Measures, rise to an elevation of from 1,200 to
1,500 feet above sea level.  Their summits, spreading into table-lands
of comparatively limited extent, support a more varied and heavier
tree growth than the table-lands of the Warrior hasin, differing chiefly
by the total absence of pines and the appearance of species common
also to the forests of the Ohio Valley, and as vet not observed in other
parts of the State. Qaks form the predominating forest growth of
these highlands- -white oak, mountain oak, and fine black cak. As
observed on Monte Sano and the adjoining ridges, the tyvpical sugar
maple (Lleer succharan) of the North is not rarelv met with on the
summit and the highest flanks in the richest spots.  Its variety (Adcer
scccharun erbatwm) with smaller and sharper-lobed leaves, is more
frequent and is widely diffused over the rocky hills which extend south-
ward to the tertiary ridges of the Upper Division of the coast pine
belt, associated with the cucumber tree, silver-leat linden (7elie hetero-
plylla), and sweet buckeye (Aescrlis octandra). A group of fine trees
of this last species, which s rare in Alabama, was observed on a ter-
race of rich soil a short distance below the brow of Monte Sano. The
trees measured from 25 to 30 inches in diameter and from 75 to 85 feet
in height.  This truly Alleghenian type, extending from the head-
waters of the Ohio River in Pennsylvania along the mountains to the
northwestern corner of Georgia, finds its southern limit at this point.

The valleys skirting the detached spurs of the Cumberland Moun-
tains are for the greater part still covered with the original forest,
which is practically untouched by the ax. It can be said that a consid-
erable portion of the most valuable hardwood timber found in the State
is hidden in these secluded vallevs—as, for example, in the valley of
the Paintrock River. It is stated that in this valley, of about 35 miles
in length, the tulip tree or yellow poplar (Liriodendron tulipifera)
abounds in its largest dimensions, with white oak, linden, white ash,
large sassafras, and black walnut, and with red cedar of superior qual-
ity occupying the damp rocky recesses.

The ridges of Suhcarboniferous limestone rarely exceed an elevation
of 1,200 feet. Their tree growth is the same as that of the forests
which cover the gentler slopes of the limestone ledges cropping out
beneath the sandstones which cap the summit of the higher ranges.
On the flanks, with a deeper soil covering, the tulip tree becomes more
frequent among the oaks, associated with the maples mentioned, and,
more rarely, with white ash and shell-bark hickory (/icoria vvata).
Black walnut (Juglans nigra) and wild cherry (/2w ns serotina) are but
rarely found even on the richest spots., Fetid buckeve (Llescnfns gla-
bra) is of rather rare occurrence on the more exposed slopes of the cal-
careous hills, and red cedar is mingled with the hard-wood trees., Of
the trees of smaller size, the American smoke tree ( Cotinus cotinoides)
makes its appearance on the calcareous summits and upon the shelves
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where the sandstones overlie the calearcous rocks on the flanks of the
higher mountains,  This highly ornamental tree, one of the rarest of
the Atlantic forests, is confined in the State to the mountains of
Madison County, where it attains a height of from 30 to 50 feet, with
a diameter of from 8 to 12 inches. The American smoke tree was
first discovered by Nuttall on the limestone eliffx bordering Grand
River, near the northeastern limit of Indian Territory. It was subse-
quently found in Alabama by Buckley, and has also been deteeted as
far west as the Medina Valley, in western Texax. Having disap-
peared from the locality where it was first discovered, and subsequent
to its discovery in Alabama not having been seen by any botanist,
the tree remained in obscurity for the next forty vears, until it was
again hrought to light by the writer in 1881. Later it was found by
Mr. Bush! in southwestern Missouri, and since then Professor Tre-
lease has found it in several localities in the Ozark Hills of the same
regioti. DBeing in the Tennessee Valley exposed to a temperature
falling not rarely nearly to zero, this tree will prove hardy in almost
every locality where the cultivation of its European relative is possi-
ble. In itsnative location it is readily reproduced by sprouts from the
stump, almost all of the vigorous coppice growths which it forms—for
instance, the one obhserved on the Gurley place (near Gurley)—being of
this origin. Red plum (/%0ies americana), red buckeye (descrulus
pavia), aromatic sumac {Rhus aromatica), redbud (Cercis canadeonsis),
with seedlings of the red cedar, form the bulk of the undergrowth of
the high forests, and coral-berry and shrubby St. John’s wort (/fyper:-
cum prolificum) the bushy covering of the ground.

Mesophile herbaceous plunt associations.—The herbaccous flora on
these forest-clad heights is represented chiefly by mesophile plant
associations, which seek the shelter of the forest, or its borders and
more or less shady openings.  Besides the species common through-
out the mountain region, a nuimber of others are here found which are
widely distributed to the northern limit of the Carolinian area, but
oceur rarely if at all in other regions of the State. lixamples are:

Disporim lanuginosun, Thalictrum dicieum,
Unudaric prderula, Dentaria lacioiata.
(heularia grondifiora. Pimpinellc Oudegerrime,
Cavdophoyllum thalictroides? Washiungtonia clayloni.

Anemnone virgmiana,

On the densely shaded bluffs of the Tennessee River at Sheflield
landing a few mesophile species have been observed which deserve to
be mentioned.  Of woody plants the Northern yellow wood ((Madrastis
tinctoria), a representative type of the lower southwestern Alleghenian

ranges, fre LquLnt from Kentucky southward, reaches here its extreme

13Y. F. Bush, Trev-: and Bhrub*-; of ’#Ilhsaurl, H Louis,
¢ Blue+-cohosh.
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southern station, reduced to a shrubby growth. A peculiar form of
Alsine pbera (var. tennesscenses) found by Dr. Short in Kentucky,
according to Dr. Small, with lewchera fspida Lirsuticaulis, inhabits
the deeply shaded, damp rocky shelves and clefts with Cystopteris
Sragilis, and the delicate fronds of the Northern Cystopteris bulbifera
with the Southern mardenhair (Ldrantin capedliis-reneris) overhang

dripping rocks.
VEGETATION OF THE LOWLANDS, COVER, AND RLUFFS,

Mesophile forest.- South of the Tennessee River the lowlands border-
ing Catoa, Flint, and Big Nancy ereeks are covered with extensive
hardwood forests. The dense tree cover consists chiefly of eow oak,
Texas oak, willow oak, Spanish oak, and more sparingly of mocker-
nut hickory, beech, and white ash, with hornbeam, papaw, deciduous
holly (/lex deciduct), and hawthorns (Cratacgus apiifolia, C. erus-qulle,
(. spathulata), common in damyp fresh soils, as undergrowth.

The cow oak abounds in the bottoms along the streams in the per-
fection of 1ts growth, trees from 30 to 40 inches in diameter not being
rare.  Three trees felled, representative of the average size of this
vuluable hardwood timber, showed the following dimensions:

Daanensions and age of cow oak tiinker.

— oo . —_—
| Length of

No. of " Diameter | stick of Total rf;ﬁtr"l;“::h
sample JDreast high| merchant- | height of | Hnﬁil )
pie. | (inches). fable timber| tree (feet). foet | I,i
{fﬁ{ftn] . I ]]!.. 1.

] : 5 " . b= 250

. ' 30 30 : 103 Ratlt]

34 20 A | L1 157

The Texas oak or Southern red ouk, the frequent companion of the
above, 13 often found from 2% to 3 feet in diameter and from 80 to 100
fect in height, dimensions attained at an age of from 150 to 175 vears.
The timber of the Southern red ouk is considered little inferior to that
of the white ouk.

White ash (/rawinus americana) 1s found scattered throughout the
forest, particularly along the base of the declivities bordering the low-
lands. Trees from 2% to 3 feet in diameter have been observed in the
valleys, as well as occasionally in other localities, extending to the
border of the Louilsianian area. Not being of gregarious habit, this
tree 1s not abundant in any locality.

The benches of the Mountain Limestone which form the terraces of
the wide fertile coves surrounding the head waters of the streams
named are covered by a deep fresh soil rich in humus, productive of
an excellent timber growth. On these terraces oaks predominate,
and, above all, the white oak (in this region called ridge white oak to
distinguish 1t from the swamp white oak or cow oak), together with
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post oak, Southern shagbark hickory ([ficoria carolinae-septentrio-
nates), black oak, Spanish oak, and more rarely black walnut, the last
becoming scarce wherever it is accessible.

On these bench lands the white oak takes the place of the cow oak.
There can be little doubt that the largest supplies of white oak timber
in the State are preserved in these coves of the Tennessee Valley.
The full-grown trees average from 2 to 3 feet in diameter. ¥our
trees felled for investigation were of the following dimensions:

Dimensions and vye of whete ouk tiunber.

Length of

No.of | Piameter | stick of | ‘Total | Annual
anple. [preast high! merchant-! height of { rings in
SIUPIe [ {inches). able timber' tree (fect).| stump.

(fect). |
) 22 52 108 170
2 25 35 115 180
5 36 25 49 190
LA B B T 102 162

Five or six trees of these dimensions have frequently been counted
upon an acre.

The Southern shellbark or shagbark bickory iz also abundant in
these coves, and large quantities of this timber are annually shipped
to the wanufacturing centers North and South. The saplings of this
tree form the greater part of the undergrowth in the more open forest.

The Spanish oak {(Quercus digitate (. faleate Michx.)) 1s at its best
where the terraces merge into the lowland. Its sturdy trunk aver-
ages from 2 to 3 feet in diameter, with a total height of from 90 to 100
feet, affording clear sticks of timber 36 to 48 feet long. The age of
such trees of full growth varies between 135 and 175 vears.

The willow oak (Quercus phellos) is most abundant in wet, undrained
flats of an impervious soil. In Alabama it is rarely found outside of
this valley, but extends sparingly southward to the Central Prairie
region. This oak seldom exceeds 80 fect in height, with an average
diameter breast high of 25 inches, and spreads its massive limbs at a
height of from 30 to sometimes 40 feet from the ground.

The large amount of hardwood lumber suwn at the mills on the
banks of the Tennessce River (chiefly at Decatur) and at the numercus
smaller factorics along the Memphis and Charleston Railroad exhibits
the rapid development of the industries depending upon the timber
wealth of the Tennessee Valley.

Mesophile herbaceous plant associateons.—The herbaceous flora of the
forests of the bottom and bench lands comprises but a small number
- of mesophile species growing under their dense shade.  Late In autumn
the writer observed Chimaphila maculate and Galiron circuezans, both
northern types extending to the Canadian zone, and also Mitchella
repens, common throughout temperate eastern North Anerica.
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VEGETATION OF TUHE BARRENR AND RIVER HILLS.

In the northern part of the Tennessee Valley and west of the out-
lying spurs of the Cumberland Mountains rises an undulating plain
from 200 to 300 feet above the river level, broken by the deep narrow
channels of the numerous tributaries of the river which take their
rise in the ‘ Highland Rim ” of Tennessee. 'The soil is a sandy com-
pact loam of whitish color, destitute of lime and vegetable matter
and deficient in underdrainage, being underlaid by an impervious elay
or hardpan. This plain is covered with an open forest of the upland
oaks, which are common in the mountain region, black jack prevailing,
accompanied by mockernut hickory. The trees are all of stunted
growth, scarcely above medium size, with an undergrowth of dogwood,
black haw, sourwood, and sumach. A low willow (Salue {ristis) covers
acres of the level expanse, imparting by the ashy hue of its foliage a
peculiar aspect to the low, bushy, deciduous forest. The herbaceous
flora of these barrens exhibits the same want of variety as their woody
growth. As noticed on a single visit to the barrens between the forks
of Cypress and Shoal ¢reeks, in Lauderdale County, in the carly part
of June, the paucity of the glumaceous plant formations was a sur-
prise. Of grasses and Cyperaceae,

Andropogon virginicus, Lileocharis tenuis,
Agrostie hiemalis, Cyperus ovulures,
Panicum comnudatum,

were scantily scattered between the herbaceous perennials, indicating
a cold, ill-drained, rather poor soil. The following were among the
herbaceous plants observed, the first being the most abundant:

Phloxr maculate. Meibomia caneseens.
Steironema laneeolatum, Meibomia diflenid,
Stetronemea eilictuin. Coreopsis tripleris,

Oun the more exposed declivities, which admit of ready surface
drainage, the same associations of xecrophile herbs prevail which
inhabit similar localities all over the State, mostly Leguminosae, con-
sisting of bush clovers (Lespedeza spp.), tick-trefoils (Merbomia spp.)
Stylosanthes, Psoralea, Cracea, and of other families, (vreopsis sene-
Jolwe, Ceanothus americanus, and Folygala incarnata. ‘Tick-trefoils,
chiefly Japanese clover (Lespedeza striata), which overruns the ground
around dwellings, afford the only pasturage to live stock.

On their descent to the river plain the channels of the water courses
intersecting the barrens widen and the highland becomes divided by
broader valleys into ridges, which encroach more or less upon the
banks ot the Tennessee River. These hills are mostly steep and
densely wooded. With the dip of these strata toward the south the
soil becomes looser and calcareous and the vegetation more luxuriant.
The timber growth is of great diversity and of fair quality. White
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oak, post oak, and Spanish oak are most frequent, with chestnut, bass-
wood, und tulip trees.  As has been observed, the trees on these hills
are of rather rank growth. Of smaller trees and shrubs, forming the
dense copses and bordering the high forest, small-leaf sugar maple,
redbud, dogwood, and hazelnut prevail.  Box elder, winged elm, wil-
low, with azaleas, whortleberries, farkleberry, and the poison laurel
(Kalmia latifolia) shade the rocky banks of the swift mountain
streams. The Carolina silverbell tree (Mokrodendron ( Halesia) caro-
Linewnn) nlso nakes its appearance here, a strictly southern Appalachian
type, frequently met with from the lower ranges of southwestern
Virginia, along the mountains, to the lower hills in Alabama.

CULTURAIL PLANT FORMATIONS,

Of the 4,500 square miles embraced within the region of the Tennes-
see Vulley about 2,430 belong to the Valley proper, their red soil
resting upon the more or less siliccous limestones of the subcarbonifer-
ous strata. Being highly productive, these lands are mostly cleared
and under cultivation. Mainly in the hands of small owners, they are
under a high state of cultivation, the effort being directed to the devel-
opment of all the possibilities of the farm. Ilence, proper attention is
given to the raising of every kind of live stock and the cultivation of
all the crops needed on the farm for the sustenance of man and beast.
Fields of corn and small grain alternate with fields of cotton, in which
crop from 12 to 15 per cent of the whole area of the valley 1s planted.
The fresh green of the meadow and the clover field greet the eye, and, as
in the gardens and orchards of the Warrior table-land, all the vegeta-
bles, root crops, forage plants, and a large part of the fruits of the
temperate zones of the glohe can be successfully grown in this valley.
Peaches, pears, and apples are raised in perfection on the hills, and
for the cultivation of the grape no other section of the State appears
to he so well adapted. Red wines of high quality can be produced on
the sunny slopes of the calcareous hills.

What has been said of the agricultural plant formations of this
valley applics generally to the Coosa Valley proper and to the smaller
outlving valleys from the foot of Lookout Mountain westward to
Blount’s Valley.

REGION OF THE LOWER HILL COUNTRY.

The line of demarcation between the mountain region and this part
of the Carolinian area can not be distinctly drawn. South and south-
west, where the strata of the same geological formation slope gradually
away from the high table-land to the hills which rise from a lower
water level, these regions overlap each other and the changes in the
character of their flora are difficult to discern. Not less difficult is 1t
to recognize their horder line toward the south and southeast along
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the limit of the metamorphic hills. The change in the character of
the flora in this ill-defined region is indicated by the absence of or
decrease in the number of species possessed in common with the north-
ern Alleghanies and the Ohio Valley and the appearance of Southern
forms which never or but rarely occur in the mountain region. These
hills have a2 number of species in common with the northern extension
of the Caroliniun area which find their southern limit in this region
and impart to its flora 8 northern aspect.  For this reason it might
botanically be regarded as a subdivision of the mountain region of
which these lower hills in their descent to the Coastal plain form the
last terrace and of which stratigraphically they are an integral part.

GRAVELLY HILLS OF SIHORT-LEAF PIKE AXND HARDWOOI» TREES.

On the western descent of the Warrior table-land the coal measures
disappear under heavy deposits of sand and gravels of a more recent
formation, through which the water courses have cut their beds, result-
ing in the formation of rounded hills from 250 to a little over 300 feet
high down to low undulating ridges, of considerable length and width
between the hills,  This belt of drifted deposits extending along the
western border of the State across the Tennessee River forms the
divide between the waters of the Tombigbee River and the Warrior
hasin, and is the northern extension of the central belt of drifted
deposits which separates the older from the recent geological forma-
tions. It embraces nearly allof Colbert, parts of Franklin and Marion,
all of Lamar, the western section of Favette and DPickens, and the
northwestern part of Tuscaloosa counties.  Notwithstunding the dif-
ferences in its geological condition, this subdivision can not well be
separated botanically from the floral region under consideration, This
upland area 1s at once distinguished by the frequency of the shortleaf
pine among the hardwood trees, mostly upland oaks and hickories,
the pine having originally constituted about one-half of the tree growth.
This proportion has, however, during later years, been greatly reduced,
and the supply of pine timber is at present nearly exhausted. The
forest presents almost the same aspect as that found on the table-lands
at or below the elevation of about 800 feet above the sea, which have
a similar light and dry soil.

These gravelly hills, heing elosely connected with the Tennessee Val-
ley and with the mountain region through the numerous prongs of the
western edge of the Warrior table-land intersecting this subdivision,
its herbaceous flora, mostly of the xerophile class, presents no peculiar
characteristics.

COAL MEASUREN OF THE CAHABA VALLEY AKXD WARRIOR BRASIN.

Crossing the southern rim of the Warrior coal busin and the Cahaba
coal field an extremely hilly area is entered, most rugged along its
southern borders. It comprises the eastern part of Marion and Fay-
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ette counties, the lower balf of Winston, the southern edge of Cull-
man and much of Blount, all of Walker and Jefferson, a great part of
Tuscaloosa, the northern horder of Bibb, and portions of Shelby and
St. Clair counties. The hills within this region rarely exceed 600
feet above sea level, The soil resulting from the disintegration of
coal-hearing shales, frequently rocky and shallow, is poor and dry.

Yeroplile forests.—The xerophile forests consist largely of decidu-
ous trees of inferior size.  These are upland oaks of the black and red
ouk group, with stunted post oank, more rarely echinquapin oak (@rereus
aeuminata) of a more or less arborescent habit; pignut hickory and
pale-leaf hickory (Zlicoria villosw), atree of medinm size, lately distin-
guished, occurring from Missouri. Tennessee, and North Carolina to
Alabama, being frequent on the rocky hills of the siliceous conglom-
crates.  White-bark maple (Aeer levcodernie) and various hawthorns
(Cratucqus collina, . coccinea, o spathulata, O mokre, and O tre-
flora), all common to this and the mountain region, form the vegeta-
tion of the dense copses and the undergrowth in these xerophile forests,
On the outerops of the subcearboniferous limestone the chestnut oak
(Quercs aewminata), here in its best development, is not infrequent,
and Texas white oak (Qrercus brerilobo), known commonly as pin oak,
finds its northern limit on the calearcous hills near the Mulberry Fork
of the Warrior River, in Blount C'ounty.

On the ¢liffs of sandstone which form the eastern brink of the Black
Warrior River, a short distance above the city of Tuscaloosa, a mono-
typical shrub, Neniusia alabaneensis, tinds its only home.  The numer-
ous slender wand-like stenis bear abundant white apetalous flowers in
the earliest days of spring, when the leaves hegin to appear. This
unique shrub belongs to the Asiatic element of Alabama’s flora, and is
strictly confined to the above loeality. It was discovered by the Rev.
R. A. Nevius and Professor Wyman in 185X,

In Tuscaloosa County, between North River and the Black Warrior
River, a tract of longleaf pine extends to the banks of Yellow Creek
near Oregonia, and in the northern part of Walker County a dense
forest of this pine covers an isolated area of sand and pebbles extend-
ing over several townships, and is in its timber growth not surpassed
by the best pine lunds, further south.  South Lowell, Walker County,
450 feet above the sea, is near the center of this pine forest. The
upland willow oak or blue jack, common in the lower Coast Pine belt,
in this isolated pine forest reaches its most northern station. The
herbaceous flora presents the same associations of xerophile grasses,
Leguminosae, and Compositac, conunon in the maritime helts of long-
leaf pine. Noteworthy ix [leliunthus wollis; u rare plant widely
diffused from the prairies in southern Missouri and Arkansas to Ten-
nessee and upper (reorgin, and known in Alabama also from another
locality, viz, the pine forests near Gadsden, Etowah County.
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Mesophile forests.—The forests of the fertile vallexs and the inclosing
hillsides of a somewhat fertile soil are heavily timbered. The South-
ern hackberry ((eltis mississippiensis), honey locust, and large, sweot
or red gum ( Liquidambar styraciflua), become more frequent among
the abundant cow oak, Southern red oak, Spanish oak, and the more
scattered tulip trees, white ash, and hickoriex of the lowlands, and the
scarce black walnut.  The timber growth on the larger tributaries of
the Warrior, particularly the Mulberry fork and its numerous branches
(Cane, Lost, Wolf, and others) erossed by the writer, has been but
slightly encroached upon.  The loblolly pine is confined to the narrow
bottoms along the banks of the streams.  In the semiswampy bottom
of the Luxapallila, of a cold, somewhat sandy, and compact soil, this pine
1s found of large dimensions, scattered among beech, sweet gunm, willow
oak, cow oak, water oak, and laurel oak, the lust two now hecoming
more frequent than observed farther north. The hillsides with a fresh
s01l and the openings in these forests are in the spring and carly sum-
mer adorned by the flowers of the umbrella tree ( Magnolia tripetald),
Fraser magnolia (M. frasert), and large-leaf magnolia (M. macrophylia),
by the bloom of the Carolina silverbell, and by the profusion of the
delicate white-flowered spikes of the small-flowered buckeye (Aesculus
parviflora) and the dense clusters of [lydrangea quercifolia, known
as scvenbark, both of these shrubs, strictly southern Appalachian,
extending along the mountains to South (arolina and southwestern
Virginia, respectively, and southward to the Tertiary hills.

The importance of the forests of the ** Hill Country of Alabama,”
the great mineral region of the State, in eonnection with the wealth
hidden in the ground heneath then, can not he too highly appreciated.
The mining of every ton of coal requires half a cubie foot of timber.
To this demand of the miner must be added the large drafts upon
these forests for charcoal and for lumber, which are augmenting with
the rapid increase of the population at the centers of mining and other
industries,

Herbaceous plant associations.-~The herbaceous flora of the Lower
Hills, with its associations of species common on the table-lands and
in the higher vallevs of the mountain region, ntingling with forms
more or less frequent in the Louisianian area, differs but slightly in
its general character from the similarly mixed flora of the southern
edge of the metamorphic region. Characteristic, however, is the
occeurrence of a few endemic types contined to a single locality in this
region and of others of a peculiarly local distribution rarcly found
elsewhere in the Carolinian and Louisianian aveus.  Newdusia alabam-
ensex has already been mentioned as a monotype endemie to this
region. To this is to be added (roton alabamensis, presently to he
further discussed. [Dhacelia bipennata brevistylis is known only from
the banks of the Warrior River near Tuscaloosa, and Cromuie prauei-
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flora is known in the State only from the same locality, though it is
found also in western Florida on the banks of the Apalachicola near
the Georgia State line. A notable instance of disjoined range is that
of Solidugo curtisii, which also occurs near Tuscaloosa, It 1s chiefly
a plant of the high mountains of Virginia, North Carolina, and Ten-
nessee.  FMupatoriume incarnatwmn, which is found on the banks of
North River {Tuscaloosa County) ranges from northwestern Loulsiana
and eastern Texas to east Tennessce and South Carolina.  The fol-
lowing species, recorded in the order of their times of flowering,
descend from the Tennessee Valley and the mountain region and on
these hills tind their southern limit:

Sangiinaria canadensis, Polemoriim replans.
Aneweme quanequefolio, Pheteclia pupshir,
Syndesmon thalictroides. Henediera conericntie.
Isopyprua biternatum, Hevehera millosa. ’
Uenlaria grandiflora, Porteranthus slipndaeea.
Urilenrics sessilifobin, Nabbatie boykinu,
Devteria lacinadee merdtifidn, erbesina heltanthoides,
Anemone carolimiana. Verbesine aftermifodie,
Anemone virginiea. Crtmeprenatler divericande,
Scrifrage vivginiensis, Mimulus alatus,

Viela sagitada. Suoliclagao wemoralis,
iola prbescens. Soticage amplerieaadhs,
NAefuea alba, Nolidage flexicaudis.
Bicuculla curullaria. Awter shortiz.
Washingtonio longistylis, Axter caamptosorus,

Obolaria virginica.

In their extreme southern continuation the Alleghanian spurs pene-
trate the Central Pine belt in Bibh County, there reduced to low, short
ridges. Their outerops, consisting of the oldest Silurian sandstones
and cherts and Subcarboniferous limestones, give rise on this narrow
area to a diversity of soil conditions, and hence their plant associa-
tions, generally of xerophile character, present a remarkable variety.
Among the arhoreal vegetation Acer foridanuse is found. This
maple, below medium size, oceurs also in middle Florida and on the
Tertiary hills in the upper division of the coast pine belt. It is here
for the first time encountered by one coming from the northern part
of the State.

After a long series of vears of doubt concerning the existence of
Quercus hreviloba in Alabama, 1t was found in this region by the
writer on the limestone hills lining the Little Cahaba River in 1882,
more than forty years after it was first credited to the State hy
Bucklev, who also discovered this tree subsequently in southern
Texas. Under the shade of an open grove formed by this stately
oak, in a rocky valley near Pratts Ferry, Croton alabamensis was dis-
covered by Dr. K. A, Smith, forming dense thickets several acres in
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extent. It isa shrub of a decidedly tropical habit, properly helonging
to the West Indian subgenus Eleuteria, from 10 to 15 feet high,
squarrosely branched from the base, and conspicuousx by the scurfy
covering of sivery scalex on the hranchlets and lower sides of the
leaves. The flowers open from early in March to the middle of
April. By the end of the latter month the foliige of the previous
year Is replaced by new leaves. It appears certain that this interesting
shrub is strictly confined to this secluded valley near the banks of
Little Cahaba River. The abundant white, star-like flowers of the
densely tufted Sedwie neeii enliven the moss-covered rocks heneath
these thickets of Croton.  This pretty plant is also found near Tusca-
loosa and is recorded from the mountains of southern Vieginia and
from the Cumberland Mountains in Tennessce.  Tealesia luctevivens,!
extending to northwestern Louisiana and castern Texas, and Aradis
prtens, extending to the Alleghenian area, occur on the shaded rocky
horders.  Of xerophile plants, Cmpanule diraricata, frequent in the
Metamorphic and Coosa hills, is found on exposed eliffs with /%
coronopifolza, the latter ranging from the middle country of South
Carolina to the plaing of Arkansas and Texas.  Of rarer plants occur-
ring here ave MWarshallva luiceddatu, vanging from Georgia to Tennossee
and North Carolina, and Nilew: regia, conspicuous by its rich panicles
of flaming scarlet flowers, also at home in the prairies of southern
Ilinois and of the lower Ohio. Many a fern from the mountains
finds here the southern limit of its distribution on the rocky, shaded
banks of brooklets and streams.  Of such may be enumerated:

Phegopteris heragonoplera. Asplenivn filia-foentine.
Asplenivme rutc-meararie, {heilanthes lanosa,
Asplerdan montanron, Cheilanthes alafnimensis,
Aspleniwn prorvndin, Woadsia obtusa,
Aspleniwan trichomanes. Dryopteris mcreginalis,

LOUISIANIAN AREA OR FLORA.

Descending from the hills of the older (Paleozoic) formations, con-
sisting of the extreme southern menibers of the Appalachian mountain
system, the Austroriparian or Louisianian area of the Lower Austral
life zone ix reached.  This area within the State is thus coterminous
with the vast Constal plain, The clevation of thix plain scarcely
exceeds at any point 350 feet above sea level, and in its gradual decline
to the Gulf shore presents great uniformity in its topography.  Undis-
turbed by local influences due to great differences in elevation, the
distribution of heat here follows the lines of latitude.  In consequence
the climate does not run to extremes. The following arc data of tem-
perature and rainfall obtained at Greenville, Butler County, the most
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centrally located station where meteorological observations have bheen
made during a series of years:

—_— —_ e — e —— el BT —

Temperature (degrees Fov, Mean pre-

S — o eIpltdiion

| Maximum,| Minimim. . Mean.  (inches),
11 S AU 51 14.12
S 0 e e t1 16. 10
1313 U L e e e PEL 16. 85
BN T {5 T M e e caiaa e 7 11. 33
Anuuanl Lo 04 i 3| 0o A8, 40

The heat during the warmest season is tempered hy the GGulf breezes
prevailing from forenoon to late in the afternoon.  The vapor-laden
currents from*the Gulf in their unhindered sweep over the plain dis-
charge their moisture quite evenly throughout the yvear.

It has been shown that many of the plants frequent throughout the
Carolinian area and types characteristic of the southern exposures of
the Alleghany Mountains find their southern limit of vegoetation on
the hills bordering upon the coustal plain. A similar limitation has also
been pointed out for a number of shrubs and trees, clearly marking
the border line between the Upper and Lower Austral life zones.
This zonal border, marked by trees strietly confined to the Lounisinnian
area of the Lower Austral zone throughout its extent from ecast to west,
not only in Alabuma, but from the Atlantic coast to the eastern border
of the Southwestern arid plains, deviates hut slightly from the line of
latitude 327 80, and is clearly indicated by the northwestern limit of
the following species:

Magnatin foetica (M. grandifiora. I) (inag- Querens lawrifolia (laurel oak).

nolia}. Querens tyrada {overcup oak).
Hicoriamyristicaeformis (nutmeg hickoryy.  (Quercus cafeshaei (turkey oak).
Ihicorw aquatica (bitter pecan). Dinus glabra (Southern spruce pine).

The evergreens, consisting of pines on the light siliceous soils and
of broad-leaved species in the mesophile forest, predominate largely
over the deciduous forest growth, and the frequency of types identical
with tropical forms, or closely allied to them, impress upon the vege-
tation of this life area the character of the subtropical regions.

The cultural plant formations of these regions, and confined within
the limits of this zone, are:

(fussypivm herbacewn (cotton). Sovedrrine hetllepense (false Guinea or John-

Zea meys (Indian corn). SO Erass)

Scecharium  officinarwm (tropical  sugar  Penredllaria spicada (cat-tail millet).
cane), Paniewm burbinode (Para grass).

Oryza sativa (rice). Chetetochlon dtalica (Italian millet),

Sorghum vulgare (Durrha, Kafir corn).

The growing of the cereals of this list replaces almost exclusively
the cultivation of small grain.
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Of arborcal formations the peach, fyg, pear, plum, pomegrunate,
and, in sheltered situations, the sweet and bitter orange and loquat, or
Japanese medlar are cultivated, and also the grape. These fruits are,
however, not yet planted sufficiently to form large orchards.

REGION OF THE CENTRAI I'INE BELT.

Dhyseographical features. A belt of sands and pebbles ¢rosses the
State almost contrally in a southeastern and northwestern direction
and separates the Palcozoic formation from the more recent sedimentary
(Mesozoic) strata. This belt, varying from about 10 to a little over
35 miles in width, extends from Russell County to a short distance
west of Tuscaloosa County, where, with a sudden bend toward the
north, it merges into the Lower Hills, which are clad with a mixed
forest of short-leaf pine and upland hard-wood trees. Between the
water courses the undulating surface frequently spreads out into
more or less level table-lands,

Xerophile and wesophile forests.—Wherever the sandy lowm forming
the surface soil becomes deeper, the long-leat pine is associated with
post oak, Spanish osk, black oak, bhlack-jack, pignut, and mockernut
hickory, and where the more siliceous soil prevails the long-leaf pine
alone forms continuous forests of a heavy timber growth, which furnish
the supplies demanded by the active lnmber industry established along
the railroad lines traversing this helt.

Entering this region at the northern border, the turkey or bharren
oak and the blue jack make their appearance and are frequent com-
panions of the long-leaf pine of the dry-pine barrens farther south;
and of evergreen shrubs and trees, which line the streains throughout
the maritime pine helt, the sweet illicimin (/icium foridarnen), ti-ti
(Cliftoneamanoplylla), and red bay (Dersed caroling) are here met with.
The limbs of the large treex, shading their banks, are now invested with
the somber gray drapery of Spunish moss, and this, together with the
appearance of the dwarf or blue palmetto (Sabal adansonii) and arbor-
escent lilies ( Ywucen alosfolia, Y. frlamentosa), indicates that the sub-
tropical region of the State has heen entered. On the southern border
of this central pine belt, in localitics with a fresh moist soil, the
magnolia 1s found from Russell County, at the castern confine of the
State, to Prattville and to York Station on the western bhoundary.
The northern limit of the Southern spruce pine (Pnus glabra) proceeds
very nearly along the same line.

Xerophile and wnesophile herbaceons plant associations.—The follow-
ing herbaceous plants of the Louisianian area find their northern limit
in this region and are but occasionally found to obtrude hevond it
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upon the adjacent lower hills. Belonging to xerophile associations
are :

Paspalum citiatum, Commeling virginiee.’

Paspatuin dasyphyllum. Bradburya virginica.®

Panieuin nushianum. Mebomia stricta.t

Muhlenberqna trichopodes. Breweria humistrati.

Eragrostis hirsula. Clinopodium  (Calawnmitha)  carolinianum.
(fynmopogon ambiguus! Verbena carolintana.

(yperus filiculmis,! Vernonia gramimfolu,

(yperus ovularis,! Solidago petinlaris.’

Commelina nudiflora.’ Lacinaria clegans.

Belonging to mesophile associations:

Paspalum praecoz. Xyris torta.!

Paspalum dilalatumn. Xyriz carolinianc.!

Panicum melicarium. Smilax laurifola,

Fuirena squarrosa hispida. Atamosco (Zephyranthes) atamasco.
Rynchospora axillams. Pogonia divaricate.!

Carex verricosa, (fyrostachys praeco.s.’

Carex debilis pubera.! Amsonia cilitata.

(arex bhaileyi. Jacquemonlia tamnifolu,

Kobresta odorata. Breweria humistraia.’

Xyris iridifolia, Brintonta discoidea.!

CENTRAL P'RAIRIFE REGION.

PHYSIOGRAPHICAL FEATURES,

This floral region comprises the plain of Cretaceous rocks which
crosses the State in a belt from 35 to 45 miles wide, its mean ele-
vation above the Gulf of Mexico scarcely exceeding 200 feet. It is
inclosed at its northern and at its southern limit between the pine-
clad hills, which rise from 150 to 250 feet above the depression of the
plain. Rarely perfectly level, the plain rises in broad swells above
the sluggish water courses. Westward the water courses of this
plain are the tributaries of the Tombighee and Alabama rivers, and
toward the east they empty into the numerous bays which indent the
coast of western Florida or into the Chattahoochee River. It covers
an area roughly estimated to exceed somewhat 5,000 square miles,
embracing all, or nearly all, of Greene, Hale, Dallas, Lowndes, Mont-
gomery, Macon, and Bullock counties,and parts of Sumter, Marengo,
Perrvy, Autauga, Pike, and Russell.

The following climatic data are furnished by the records of the mete-
orological station at Montgomery, cxtending over twenty-two years:

Data of temperature and ramfall.

Anmual, | Winter. | Spring, | Summer. | Fall.

' |
Mean temperatare ... ..ol degrees F.. 63. 3 ol 66,6 | 8 . 6.

| . 4
Rainfall o i inches,, 51. 4 1721, 16,4 12.22 1 8.54
Cloudy days . .. iiiiiricrmnncncnnas Jpercentage. li 17 55 | 44 47 " 43

—_—_—— _— = = - - - —— —————

! Less frequently found north of the Central Pine belt.

15894 ——T7
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The last killing frost happens between the middle of February and
latter part of April, on the average, about the 8th or 10th of March.
The maximum femperature was in July 106°; the minimum in Janu-
uary 5°.' The course of the temperature, which has such a potent
influence on plant growth, is best represented in the following series
of the absolute and average minima and maxima for each month dur-
ing the same period:

Neries of mazimum and winimum lemperafiures.

Jan. [ Feh, !Mur. Apr.  May | June | July | Aug. | Sept. | Oct, | Nov. | Dew.
|
Maximum: 1
Absolate......... ceeed] DA BL2 ] 6.3 1 90 9% 1105 [106.9 103 98 %, 1 | 83 79
Avernge.. ... ..., 73.3 | 76,9 1 B0.8 | 86,8 1 945 | 97.1 | 98.9 | % 93 8.3 | 79 72,7
Minimnni: - |
Absolute . . ... .. ..... b4 |14 2 30 44 43 G0.8 | 19 40 31 21 s
Average. . ieania ... 19.3 | 24.5 I 2] 0.0 H0.T P H1.1 | 69 nh ) BT 140 20.1 | 2.8
XEROPIIILE TORESTS,

Post-oak prairies.-—All over the region, particularly on the highest
swells, the drifted clayey loams, sands, and pebbles mingle with the
soil resulting from the decomposition of the underlying limestone
strata, and give rise to light, more or less sandy, loams or heavy cal-
careous clay soils, covered with open xcerophile forests of Spanish oak,
black oak, black juck, post oak, the last predominating, associated
with mockernut and pignut hickory. Where the heavy clay soils
prevall, destitute of humus, water-soaked during seasons of rain and
baking to & hard crust during droughts, these so-called post oak prai-
ries have been but little encroached upon. Under the cover of the
brush the gramineous plant formations predominate, while sedge
grasses (Cvperaceae) abound in the more shaded and wet situations.
For example, Kleavharis tuberewdosa, F. ovata,! and Cyperws pseudo-
vegetux,” on the borders of ditches and pools; Curee triceps, a very
distinct southern type, occurring from South Carolina to central
Texas, but not in this State north of the southern edge of the meta-
morphic hills; €. Avrsuta,) €. oblita, C. sterddis,' € buride,' common
throughout the Carolinian area; . vwylepis, C. cherokeenses, (' debalin

pubera of a more southern range; together with /i snelicariun.,
[

P anceps, and Uneolu lira.

Sclerin triglomeratat (nbundant).

Allium canadense.’
Quamasia esculenta,l
Lobelue appendiculata,

In drier and more exposed places:

Sterroneind ciliatum.!
Steironema lanceolatum.!
Penstemon hirsutus.
Hilviseus incanus.

The last 1s a stately perennial of the Louisianian area known from
a few localities between South Carolina and northwestern Louisiana.,

1See footnote !, p. 26.
? Rarely found north of the Central Pine belt.

—_——
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The ubiquitous bush clovers, Japanese clover, and tick-trefoils in a
large measure take poxsession of the drier and lighter soil in the post
oak woods.

Where the limestone strata come near to the surface and the soil is
not of sufficient depth to support a heavier tree growth, the oaks and
hickories give way to copses of small trees and shrubs, among which
hawthorns of different species are most abundant.  Characteristic
species are:

(rettavgus coceinea (scarlet haw.)! DProyeas ambellate (prairie plum).,
Crataegns molle {(black thorn),! Bawnelin {ycinides [ false southern buck-
Craduegus erus-gudli {cockspur thorn).! thorn).

{rataegus flara (sunimer haw,) Rhammns carolintrne. (Caroling buack-
Crataequs viridis (red haw.) thorn).

Pyrus angustifolic (southern erab apple).  Prele trifoliate (trefoil hop tree) !

These coppices form isolated hoskets in the open or skirt the post-
oak prairies, and when covered in the spring with the snowy white
flowers of hawthorns, pluns, and crab apples or adorned in autumn
with their lurid red and flaming scarlet fruits, impart to the landscape
a peculiar charm, relieving the monotony of the interminable ficlds
of cotton.

[l prairies.—On the hills hordering the plain northward and
southward and on the highest ridges within the plain, capped like the
hills with drifted siliceous deposits, the short-lcaf pine mingles with
the hard-wood trees, while the longleaf pine makes its appearance on
“the most abrupt of their summits. Where on these hills the drifted
solls have been removed hy denudation, the rich black soil of the
prairies or calearcous marls prevails, covered either with the white
oaks and hickories, or with cedar hammocks, These so-called hill
prairies are mostly under cultivation, and the abandoned exhausted
fields have been taken possession of by shortleaf and loblolly pine.
East of the Alabama River, particularly on the divide between the
waters of the Tallapoosa and those of the tributaries of the Chattahoo-
chee, Choctawhatchee, and Conecuh rivers, the plain becomes broken
into low hills, and the drifted deposits mingle largely with the soils
of the rotten limestone. On these hills the timber growth, through
the frequent interspersion of the shortleaf pine, assumes the same
mixed character which prevails in the adjoining upper division of the
Maritime pine belt.

In the ravines and the narrow valleys the Southern spruce pine
(Linus glabra) with magnolias and cucumber frees is of frequent

occurrendce.
MESOPHILE FORESTS.

Prazrie region.—The term ‘* prairie region,” applied to this plain,
refers less to the timberless tracts which originally formed a small
fraction of its area than to the black, caleareous, highly fertile soil of

[p—— ~—r— — —_— —_—— —_—— -

! Rarelv found north of the Central I'ine belt.
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these uplands, which, being rich in humus, as a result of the reaction
of its calcareous constituents upon vegetable matter, closely resembles
the equally productive soil of the western treeless prairies. Before
its settlement by whites this region was largely covered by forests of
2 decidedly mesophile character, mostly of hardwood trees, in some
localities mixed with red cedar. On the fertile uplunds the forest has
been almost entirely removed; the hottoms of the Alabama and Tom-
bigbec rivers and their largest tributaries, where subject to overflow,
are still heavily timbered with a mesophile growth of cow oak, over-
cup oak (Quercrs lyrata), laurcl oak (Gruercus lanrifolia), water oak,
red or sweet gum—in such perfection as this tree attains only in the
Atlantic forests of the lower latitudes—beech, mockernut (/fecoria
alha), and bitternut hickory (/licoric winima), all draped with Spanish
moss. A fine elm is also frequently met with here of a sturdy growth,
often fully 2 feet in diameter, the branchlets covered with corky flat
cxpansions of the bark. Although not seen in flower or fruit this
tree certainly is distinet from the white elm (£lwns wmnericana), and
is doubtless identical with the Southern white elm lately discovered by
Messrs. Sargent and Canby near Huntsville, and described in the sue-
ceeding catalogue. With the rise of the land above overflow tulip
trees, linden, mulberry, stately magnolias, hackberry, and red bay
(Lerses borbonica) mingle with the trees of the hottom., The diversity
of the arboreal vegetation increases further on the broad swells of the
uplands with a rich dark soil, as is apparent from the rather scanty
remains of their tree covering obhserved between Uniontown and De-
mopolis. On these rich uplands the Texas white oak (Quercis bremioba),
commonly known in this section as pin oak, is found most frequent and
in the same perfection as in the rich bottom lands of southern Texas,
rivaling in size the common white oak. This beautiful oak is at once
recognized by the diverse shapes of the leaves, which frequently vary
on the same tree from oblong-lanceolate and entire to broadly ovate or
obovate and obtusely three-lobed at the apex; and also by the small
fruit, The post oak, in its best-developed state, is frequently associated
with the above. Black walnut, frequently mentioned in the records
of earlier times, is at present extremely scarce; in fact, as a timber
tree it has disuppeared from these forests. The pecan (/licoria pecan)
and nutmeg hickory (/icoria myristicacformis) are frequently scat-
tered among the oaks throughout the woodlands of this region in the
basin of the Alabama and Tombigbee rivers. There can be no doubt
about the pecan being indigenous to this region, although herctofore
not regurded as a native of the castern Gulf region outside of the
Mississippi and Yazoo deltas. Groves of full-grown trees, which must
have been in existence before the arrival of the first white settlers, are
remembered by very old inhabitants. A few of these landmarks of
the original forest growth still survive, surrounded by their offspring
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of succeeding generations, notably on a plantation near Faunsdale,
Dallas County. Generally this tree has disappeared with the oak forest
onh the fertile lands, and 1s at present found only in the small groves
of oaks saved from destruction to shade the grounds around the dwell-
ings of the planters. 'The nutmeg hickory, when full grown, resembles
the shagbark hickory in its pale, shreddy bark, but it is readily dis-
tinguished from the latter by the silvery hue of the lower surface of
the leaves and the smaller fruit, with a thin epicarp inclosing the per-
fectly smooth nut, which simulates the nutmeg in size and shape. By
the discovery of the nutmeg hickory in this region, and of its exten-
sion into Mississippi, the northern limit of the distribution of this tree
from the Atlantic slope in South Carolina to Texas and northern
Mexico, following with hardly any deviation, the same parallel of lati-
tude, is now clearly established.

Of trees of smaller size the pawpaw (Asimine triloba), redbud ( Cer-
cis canadensis), Carolina buckthorn (Rlumnus caroliniana), and of
shrubs the spice bush (Benzoin ( Lawrus) benzoin), form the undergrowth
and frequent the openings.  Vates aestewvalis, the vigorous summer
grape, Vitis cinerca, Vitis rotundifolia, the slender-stemmed bullace
grape, and the supple jack (DBerchemea volulnlis), ascend the highest
trees without visible support below the lofty summits, where these
members of the liana formation spread out their branches, and under
u fuller exposure to the sun unfold their flowers and ripen their fruit.
With these are associated a number of others of the same plant
formation, namely:

Bignonia eruciger« (eross vine). Ampelopsis arborea ( Vitie bipmnata Torr.
Parthenocissus  yuinguefolic  {Virginia & Gr.) (pepperidge vine).
creeper). Ampelopsis cordatu.

Tecoma radicans (trumpet vine).

These vigorous woody climbers cover with their festoons the borders
of these forests as it were with an impenetrable curtain of green.
Smaller woody and herbaceous perennial climbers entangling the
bushes and smaller trees are:

Smilwr bona-nox (greenbricr), Cebatha caralina,

Stvilos lowrifolic (greenbrier), Aristolachia towmentosa,

Smilax lanceolata (greenhrier), Calyeocarprum yondi {(eup vine).
Brunnichia eirrhos. Schizandra coccinea.

The last is a type of the Louisianian area, sparsely distributed from
South Carolina to northwestern Lonisiana. Nowhere is the poison
ivy (Rhus radecans) found of more luxuriant growth and in greater
abundance than in the openings of the damp forests. Taking a firm
hold in the bark of trees with its innumerable rootlets, the stem creeps
up to the top of the highest trunks, which are completely hidden by
the long horizontal hranches of this crecper when covered with their
soft, rich foliage.
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Cedar hammocks.—On the highest swells of the plain where the
strata of the rotten limestone are overlaid by lighter loans poorer in
humus, deep, and of perfect drainage, forests prevail of a mixed-tree
growth, consisting of the following:

Frazinug americanda (white ash). Utneus ciinericara {(white clm) .

(Quercus laurifolia (laurel oak). Acer gacelueran barbatwon (snall-leaf supar
(eltis massisstpprensis (hackberry). myple).

(Queereny texana (Southern red oak}. Juriperis pivgiidine {(red cedar) .

Originally the red cedar formed about 30 per cent of the timher
growth. The ground beneath is densely shaded by the following:
Asimina driloba (pawpaw). Zanthoxylum  clava-herenlis (Southern
Tiexr decidue {(deciduous holly). - prickly ashj}.

Adeliar higustrowe (Southern privet).

The red cedar of these forests is of most vigorous growth, the
smooth trunk free of limb for a height of from 30 to 50 feet and from
16 to 20 inches and over in diameter, and less affected by decav than
in the northern part of the State. These cedar hammocks once
formed detached tracts extending over many square milex. At
present only a few remnants of them are left, and these are doomed
to speedy destruction by the drafts made upon thetr valuable timber
and through the injuries constantly inflicted upon the young growth
by live stock.

MESOPHILE NHERBACEOUS PLANT ASSK'TATIONS,

In the shade of these forests, us observed on the hanks of Big Prairie
Creek, the herbaceous plant associations are poorly represented by
mesophile species more or less comnion throughout the Carolinian
area.  Some of the species are:

Adicent wrticaefolia. Fineeloricum lueve.
Impatiens nflora, Trepucarins aethisie,
Thaspitom aurenn, Thoclea wivdtiftora,

Pineetoxicran ((ronololnes) hirsdum.,

The Trepocarpus is frequent in eastern Texas, but has heretofore
been known m the eastern GGulf States only as a fugitive on ballast in
several localities.  The flroclea has been known from a few localities
in Greorgiu, and especially along the Luxapallila River, near Columbus,
Miss., and ix abundant in the bottoms of the Mississippi and Yazoo
deltas,

Canebrakes.—The most prominent feature in the vegetation of this
region consists of the extensive tracts of cane, arborescent grasses of
the bamboo tribe, which prevail throughout the depression of the plain,
The large cane (Arundinarie macrosperma) inhabits the alluvial bot-
toms more or less submerged for the greater part of the vear, and the
small or switch cane (4. Zecta) prevails in the open as well as in the
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forest on the low plains which rise above the water courses and are
subject to overtflow only at the time of high freshets. So conspicuous
was this formation in the western part of the plain that it is called
emphatically the ** cunebrake region.” At present a comparatively
small representation of the smaller cane remains. It oceupied the
most fertile lands, and these were clanned for the plow by the carliest
settlers. Although the growth was =0 dense as to be almost impene-
trable, it was easily eradicated, being susceptible to the effects of fire.
The strips of the large cane which lined the banks of the larger
streams subject to frequent overflow have for the most part remained
intact. These two species, which resemble each other so closely in
habit, differ greatly in their modes of reproduction, a subject of much
interest of which but little is as yet known and one which invites the
attention of the investigator of the ecological relations of plants, and
no less that of the agriculturist, on account of the value of the canes
as pasture plants.  Adrwundinaria tecta rarvely exceeds the height of 12
to 15 feet, and the slender culm hranched from the base is seldom half
an inch in thickness. Early in spring, apparently every three or four
vears, the paniculate flowers are produced on naked radical shoots
scarcely exceeding 18 inches in height, while the tall flowerless canes
are sent up every season from the long creeping rhizomes. . Adrundi-
naria ndcrospernu, from 15 to 30 feet high and frequently an inch
and over in diameter, produces the panicles of its flowers in the axils
of the branches at long and indefinite intervals of time. It 1s evident,
therefore, that gencrations may pass by hefore the spectacle of such a
canebrake in bloom is ever witnessed.  For example, in the heginning
of the summer of 18 the inhabitants of Russell County were aston-
ished suddenly to find the large canebrakes bending under the burden
of their heavy, nutritious grains, which attracted large numbers of
birds and beasts. The farmers regarded this as an entirely new plant,
and, finding their stock grew fat upon the seed, stored away quanti-
ties of it, not only for future feeding, but under the delusion that if
sown it would constitute o crop of small grain equal in value to any
previously grown. But in the light of experience it is to be presumed
that a period of not less than forty to fifty vears has to pass before the
propagation of this plant hy sexunal reproduction takes pluce. With
the maturity of the seed the vitality of the plant is exhausted and the
cane decavs.  Inthe succeeding season, from the spontaneous stocking
of the ground with an abundance of seed, n new crop springs up.
The seedlings produce no branches during the first year. These
simple sprouts, which are known as **mutton cane,” are tender and
sweet and afford the best of pasturage.  They are particularly sought
after by bears, which tind in the inpenctrable density of the cancbrake
their securest retreats.
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CAMPERTRIAN PLANT ARSOCIATIONS,

Bald prarries.—The eminences of the lower swells of the plain with
the strata of the limestone near the surface and destitute of arboreal
growth are called bald prairies. Wherever the soil is not too shallow
to be cultivated, these open prairie lands are devoted to the produc-
tion of corn, oats, or forage crops, and only the poorest spots remain
In the original state. These bald prairies ean be regarded as the true
home of the original campestrian flora, which is peculiar to a calcare-
ous so0il rich in humus and with a sunny exposure. Many of its types
are held in common with the plant associations prevalent on the grassy
timberless plains of eastern North America. These types have spread
all over the cretaceous depression wherever the forest has been
removed, und find refuge also on the borders of fields and woods, and
in waste places and abandoned grounds. Of grasses the following are
most commeon in the open, except the last two, which prefer sheltered
borders:

Paspalum lieve.! Fragrostis capillaris.!
Paspalum distichum. sragrosiis refracta.’
Panicun flexile.! Fragrostis purshii !
Panicum autumnale,! Poa compressa.!
Andropogon furcatus. Elypnus virginicus.}
Sieghingia seslerioides.? Browus unioloides,
Boutelova curtipendula.’ { miolu latifolia,

The following introduced and adventive weeds invade cultivated
grounds, the last two named ineradieable und sertously injurious to
the crops:

Pagpalum dilatatum. Sorghwn halepense.

Fleusine indice.’  yperux ratundis,
Sorghum sativum.

Associated with the grasses are the following species widely distrib-
uted in the open of the Carolintan area:

Hypericum sphaerocarpum.’ Perbena angustifolia,
Kuhnistera candida,! Perbena canadensis (17, aubletia)
Kuhnistera purpurea.’ Fupatoraon altissimum (rare),!
Acuan illinoensis,’ Fupatornon serotimim. !
Cassie multipinnata.! Silphium laciniatuon
Polygala mariana.’ Nelplavum scaberrinwn.!
Linum suleatomn.! Silphivin trifoliatim.

- Buphorbia dictyosperma.) Rrauneria pallida.’
Onagra biennia.’ Rudbeckia trilobata.!
Gaura michaurii.! Helianthns hirsutis.?
FPolytaenia nuttallii.’ Helianthus divaricatus,?
Asclepias obovata.! Coreopsis lanceolata.)
Asclepiodora viridis. Lepachys pinnaia.’
Heliotropium tenellum. Mesadenia plantaginifolia.’

Myosotis verna.

J— —_— - . . - . e —

' Also found north of the Central Pine belt,
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Of other herbaceous plants belonging to the same campestrian asso-
ciation and confined to the Louisianian area are to be mentioned
Lolygala boykinie and Xyloplewrune speciosun, conspleuous on account
of their large flowers of bright rose color, common on the prairies of
central Texas, southern Arkansas, and northwestern Louisiang and
appearing to be indigenous in Alabama, and Gallardia prulchella,
Rudbeckia amplervicanlis, and Monarda citriodora, of the same distri-
hution but less frequent here, and perhaps adventive by the seed hav-
ing come with the seed oats frequently hrought from central Texas.

Sand hills near Montgomery.—A peculiar assoeiation of xerophile
herbs, remarkable for the occturrence of types not observed elsewhere
in the State, is found on the hills with a loamy, sandy soll, rising
above the cypress swamps on the castern banks of the Alabama River
near the city of Montgomery. At the base of the hills oceur:

*
&

Crarduus elliothi. [sopappus divaricatis.
{‘nicus  benedictus  (naturalized  from  Troaga urticaefolia.

Europe).

The sides of the hills are covered with xerophile grasses:
Aristidu dichotoma. Pantewm cognation.
Fragrogtis capillaris. Panicum flexile.

Erayrostis refracia,
The grass is studded with:

Aster undulatus. Allonia hirsuta.
Aster patens. Nelene ovafu.
Kuhnia eupatorioides.

The northern Kuhnia is extremely rare in the State. Allionia
hiirsute is at home in the prairies of the West from Minnesota to
Texas. Stlene ovata is found in the cxposed ravines of these hills.
1t is also found in the Cumberland highlands of Tennessec, and is dis-
tributed somewhat widely in the mountains of the Carolinas and
Georgia.

CULTURAL PLANT FORMATIONS,

This region constitutes the great agricultural region of the State,
celebrated for its large production of cotton. With the decline in the
price of this staple crop during late vears greater attention has been
given to the growing of breadstufts and forage crops. Broad fields
of Indian corn and oats are seen on every hand; and since an increased
interest is taken in the raising of stock, the old fields exhausted by
the continuous practice of the one-crop system are either being con-
verted into wide pastures of Bermuda grass ( Capriola dactylon) or, to
hasten their recuperation, are planted in white melilot ( Melelotus alba),
known in these parts ax Bokbara clover, which, like red clover, as an
ameliorating forage crop for hay and for pasture, has proved of the
greatest benefit on the exhaunsted calcareous prairie lands. In the
beginning of the new ecra in the agriculture of the South, Serghum
halepense was extensively raised as a perennial bay crop. Afterit was



106 PLANT LIFE OF ALABAMA.

found, however, that in this plant an almost ineradicable pestiferous
weed had been introduced, its cultivation was restricted to low,
undrained tracts, unfit for other crops. Although peaches, plums,
pears, the fig, and grapes succeed on the ridges, the cultivation of
these fruits is much neglected, and does not supply even a small part
of the home demand,.

MARITIME PINE REGION,

The great belt of long-leaf pine forest, which extend~ almost without
interruption from southeastern Virginia over the coast region of the
Atlantic States to the lowlands of the Mississippi River, adjoins on its
southern border the Central Prairie helt.

UPPER DIVISION OF THY COAST PINE BELT OR REGION OF MIXED TREE GROWTH.

Physiographical features.—In the upper part of this pine helt, from
South Carolina to eastern Mississippi, a mixed growth of pine and
hroud-leaved evergreen trees alternates with helts or rather strips of
pure long-leaf pine forest. In Alabama this region of cone-hearing
and hroad-leaved evergreen and deciduous trees is confined within the
limits of the older Tertiary strata, which in this State cover about one-
half of the area of the Coast Pine belt, although the beds of drifted
sands and gravels of a more recent formation overlie the older rocks
in largeareas.  In its climatic conditions this region differs but slightly
from the foregoing. Its floral character is difficult to define.  Broadly
stated, 1t consists in the increased frequency of types which are at homne
in the Louisianian area, and in distinction from regions farther north, of
a tree growth in which, though otherwise similar, the long-leaf pine in
its highest development predominates. Equally difficult is the estab-
lishment of the limits of this floral region. It has been already men-
tioned that the tree growth in the eastern part of the Central Prairie
region is scarcely to be distinguished from the forest flora of this
region. Toward the west the border is more clearly outlined by the
hilly uplands ot the lowest Tertiary strata rising above the Cretaceous
plain.  The southern border of this region is frequently overlapped
by the pure forests of long-leaf pine of the lower division of the Coast
Pine belt, and it can he defined on stratigraphical grounds only by
being identificd with the lines which mark the most southern outerops
of the underlying Tertiary rocks. Defined on this basis the area in
question contains about 9,000 square miles, occupying the following
countles or portions of counties: Parts of Sumter; all or nearly all of
Choctaw, Clarke, Monroe, Butler, Conecuh; portions ot Covington,
Montgomery, Bullock, Barbour, Pike, and nearly all of Coffee, Dale,
and Henry. Along its northern border where the lignitic strata pre-
vaill the uplands rise to an elevation at the highest of about 400 fect
above tide water, spreading out into table-lands of greater or less
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width, not rarely interrupted by steep ridges where the lowest Terti-
ary strata offered greatest resistance to erosion. The highest ridges
are frequently capped with the sands and gravels of the Lafayette
formation, which are under cover of the long-leaf pine, as are likewise
the rugged hills of flinty elay stones and siliceous rocks of the buhr-
stone strata which traverse the central part of this region in a south-
easterly and northwesterly direction, sloping toward the cast. East
of Patsaliga Creek the hills become less prominent, the softer strata of
the Eocene Tertiary spread out into undulating table-lands, and the
generous brown soil supports the mixed growth of xeropbhile and
mesophile woody species, evergreen and deciduous, characteristie of
the region. Toward the south the surface becomes less broken.  Hast
of the Alabama River the drifted deposits form hroad table-lands
between the streams, occasionally inclosing more or less extensive
tracts with the calcarcous strata of the Middle Tertiary for the surface
rock, very similar in their soil and vegetation to the post-oak prairies
of the preceding region. In Dale County and westward to the State
line beds of white sand (Ozark sands) overspread the loamy sands and
gravels, rendering the soil arid and sterile.

West of the Alabama River, in the southern part of Clarke and
Choctaw counties, calcareous strata form the surface rock over large
areas identical in their soil conditions and the character of their vege-
tation with the isolated tracts further east just mentioned.

Xerophile forests.—The rocky ridges of the Buhrstone, or those
capped with the more recent drifted strata, are covered with magnih-
cent forests of long-leaf pine which are nowhere surpassed in their
timber wealth within the range of this tree. Thisapplies particnlarly
to the forests which cover the hills between the Alabama and Tom-
bighee rivers. By careful estimates made upon a number of plots,
selected at random, the vield of a single acre will vary from 10,000 to
18,000 feet and over of merchantable timber.  In these forests, which
grow from a deep warm soil consisting of sandy leams, dogwood and
black jack form the scanty undergrowth. The rocky crests and most
abrupt declivities of the highest of these hills attord but a scanty foot-
hold to the pine. The rocky ground is sparingly covered by the fol-
lowing shrubs, all of them bushes, except the last, which 15 @ creeper
branching from the base:

Vaceinium stemvnenn: {(deerhborry). Piburmem aeerifolivon (imaple-leaved ar-
A I

Granlussacia dwmos (dwart huckleberry). rowwoml).

Vacetnivwm wyrsinies (hilberry}. Smideer hona-nor forma pandurute (bam-

hoo brier).

Forests of long-leaf pine predominate wherever the older rocks are
deeply hidden under the sands and gravels, and where this region
passes imperceptibly into the pine uplands of the L.ower Division of
the Maritime Pine belt. The berbaccous plant associations in these
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pine forests do not differ from those forming the soil cover in the
open pine forests of the adjoining Lower Pine belt.

Xerophele herbaceous plant association.—In the parts where the reac-
tion of the decomposing limestone strata upon decaying vegetable mat-
ter has produced soil conditions similar to those which prevail in the
Central Prairie region (which includes the more or less calcareous lands
of* the post oak prairies and cedar hammocks), the plant associations
bear the same campestrian character, In Monroe and Clarke counties
are found the same tall Compositae, together with various plants of
other families, which are characteristic of that region. The following
specles are examples:

Heliwanthus tomentosus. Lithospermum tuberosum.
Helianthus hirsutus. Phacelia purshit,

Silphium laciniafum. Verbena canadensis.

Silphium asperrimum, Acuan (Desmanthus) brachycarpum.
Silphium laevicaule, Morongia horridula,

Lepachuys pinnat.

None of the above are met with farther south except the last two,
which extend to the coast plain. Of xerophile and mesophile plants
inhabiting shaded rocky dells and banks, the following find here their
southern limit:

Hepatica hepatica. Panax quinquefolia.

Anemone decapetala. Collinsoiia canuadensis,
Ranunculus recurvatus. Houstonio caerulea.

On the damp rocks which line the narrow channels of brooks deeply
cut into the limestone strata, the maidenhair fern (Adiantum capilivs-
veneris) occuples every crevice, Toward the southern confines of the
region the following, which grow also in the adjoining region, are
found:

Sitda ellioltii. Clinopodiom carolintonum.
Callirhibe pupaver. Koellia albescens,
Sculellaric canescens punclala. Stokesia (aevis,

On the limestone bluffs inclosing the bed of the Alabama River, for
instance near Claiborne, Dirca palustrix, a shrub from the Alleghenian
area, finds in deeply shaded situations its extreme southern outpost.
Philadelplus inodorus with Ptelew trifoliata and the river grape ( Vetés
riparie) are also found on the bare ledges of these bluffs on the oppo-
site sides of the river. In the southwestern part of this region where
the caleareous prairic soils are mixed with the light loans, the red
cedar once formed a large portion of the timber growth, making a
feature analogous to the cedar hammocks of the Central Prairie region,.
The cedar hammocks of this region are at present, however, nearly all
under cultivation, and the few still covered with cedar are rapidly being
stripped of thelr valuable timber, mostly for use as pencil wood.

In the eastern extension of this region the loose Ozark sands form
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the arid surface soil, spreading over a large part of western Florida
and southern Georgia. These are covered by very open pine barrens,
and the latter are inhabited by a number of peculiar herbaceous species.
Most widely diffused and abundant are:

Aristida stricta, Koellia nude,

Panicum vanthospermum. Ceranthera (inifolia.
Eriogonun lonientosnem. Chrysopsis Tigssopifolio,
Colensanthus cordatus, Fupatarvum leptophyllim.
Eupaforium tortifoliwm. Eupatoraun corenopifolivie.

Eupatorium lecheaefolium.

Aristrda stricte (wire grass) will be spoken of later as an inhabitant
of the Lower Pine belt. These and other species common to this
region and the dry pine barrens farther south form a scanty covering
for the barren sands.

Mesophile forests.—On the lower flanks of the ridges and on the
lower hills of the Central Pine region the <hort-leaf pine mingles with
the long-leaf species and with the frequently named upland oaks and
hickories, chinquapin (Castanca pumila), and basswood (Lilze hetero-
phylla). As the declivities merge into the narrow valleys with a
fresher soil more retentive of moisture, mesophile species gradually
gain the upper hand. Representative trees are:

Muagnolia foetida (magnolia). Pinus glalra (Southern spruce pine}.
Magnolia macrophylla (large-leaf cucum-  Quercus nigre (water oak).
ber tree). Quercus laurifolia (laurel oak).

Fagus americana (beech).

There is a variety of shrubs in the openings and along the borders
of the forest, among which are:

Styrax  grandifolic  (large-leaved storax  Aeseudns pavia (red buckeye).

bush). Ifex longipes (holly}.
Hhicium flormdanum (sweet illicinm). Butneria (Calycanthus) floride (Carolina
Aescutus parviflora {(white-flowered buck- allspice, lowland calycanthus).

eye). Chiomunthus virginice (fringe tree).

The first of these is frequent in the Louisianian arca from North
Carolina to Louisiana. In these mesophile forests the same species of
the liana formation which prevail in the Central Prairie region are
cqually frequent. To the small shrubby climbers are to he added
(lematis catesbaer, rare from lower South Carolina to Florida and
known in Alabama only from the vicinity of Suggsville, Clarke County;
(. reticulata, infrequent from South Carolina to Texas; ' eréspa, fre-
quent on low, damp banks southward to the coast plain; and, finally, the
yvellow jessamine (Gelsemiumn), in damp and dry situations thronghout
the Maritime Pine helt,

Mesophile und paludial forests of the lnvlands.—The lowlands of the
flood plain of the Alabama and Tombigbee rivers and of their larger
tributaries are heavily timbered. Their first terrace, overflowed only
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in the times of the heaviest freshets, is covered with a valuable hard-
wood timber growth of cow oak, Spanish oak, Texas or Southern
red oak, white ash, honey locust, and mockernut hickory, destined to
furnish large supplies for the future. On the almost perpetually
submerged banks of both of these rivers a fine timber growth of bald
cypress frequently forms hrakes of considerable extent, occasionally
accompanied by the tupelo gum.

It can be safely asserted that fully one-half of the area of this region
is under cover of the long-leaf pine, and that in their timber wealth
these forests surpass by far the pine forests of the lower division of
the Maritime Pine belt. From estimates made in various districts it
appears that fully 6,000 feet of merchantable timber can be with safety
assumed as the average yicld per acre.

Mesophile herbaceonss plant assvciations.—The following herbaceons
plants, extending hither from the mountain region, find here their
southern limits:

Calycocarpum {yoni. Frasera carolinensis.
{ehatha carolina. Physalis cilioza,
Cypripedium hirsulum. Physalis virginian

Arisaema dracontium.

Vencetoxrcum baldwrinis, one of the rarest of Southern plants, else-
where known only from a few localities in middle Georgia and Texas,
and Thalictum debile are thus far known in Alabama only in this
region.

Cultural plant formations.—In its cultural plant formationsthis region
differs but slightly from the next region. The rich hill prairies, cal-
carcous uplands, formerly bearing a mixed growth of pines and decidu-
ous trees, as well as the bottom lands, are for the most part devoted to
the cultivation of cotton. Larger or smaller patches of tropical sugar
cane arc cultivated on almost every farm. Corn, oats, and sweet
potatoes and other root crops are raised to supply the home demand.
Less attention is paid to the raising of forage crops, the -cattle heing
left to shift for themselves throughout the year among the hills. In
the northern part the peach is raised in perfection, ripening its fruit
from the middle of May to August. Grapes can be harvested in July
and August, and strawberries are marketed in the first weeks of April
The fig also bears abundantly.

LOWER DIVISION OF THE COAST PINE BELT, OR LOWER REGION OF LONG-LEAF PINE,
Physiograplical features and clemate.

As the Tertiary strata disappear under the heavy heds of sands and
gravels of more recent formations, the topography of the country
becomes more uniform, the broad ridges spread out into slightly
undulating table-lands, which hecome somewhat broken in their descent
to the drainage channels. The rolling pinc uplands rise gradually to
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a height of from 220 to 300 feet above the flat woods and marshes and
alluvial forests of the tide-water region.  Where the level table-lands,
devoid of surface drainage, are underlaid by impervious clays, spongy
bogs surround the heads of water courses. On the rolling uplands
with a porous siliceous soil the copious rainfall is readily absorbed,
griving rise to innumerable springs, the feeders of the numerous limpid
brooks and creeks by which this region is traversed. ‘The area of the
lower pine region is estimated to embrace a little over 7,000 square
miles, including the following counties and parts of counties: Geneva,
part of Covington, Escambia, part of Monroe, and all of Baldwin,
Mobile, and Washington.

Both the climate and topography of this region exhibit great uni-
formity. Under the moderating influences of the proximity of the
sea, the climate is generally mild. According to the records of the
Mobile station of the United Statex Weather Bureau, extending over
a period of twenty-three years, the mean annual temperature for that
period was 66.9°, with the highest temperature 101, observed in
July, 1884, and the lowest 11°, 1n January, 1886,

Mean monthly temperature with moarima and minima.
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The latest killing frost for the period occurred April 24, 1884,  The

average date of last frost in spring was March 20.  The average date
of earliest frost in autumn was November 20,
The following data were obtained from Mr. J. A. Burry, observer

for the Weather Bureau at Mobile:

Data of rainfaoll and clouds.
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I8ee footnote 1, p. 20.
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The rdlling pine wuplands or dry pine burrens.

Xerophile forests.—On the hills and hroad swells of the table-lands
the long-leaf pine reigns supreme. The high forest is almost barve
of undergrowth and its monotony is frequently unbroken for long
distances, no other trees or shrubs appearing among the tall trunks of
the pine, which spread their gnarled limbs at a height of from 40 to
65 feet above the ground. It is only in the accidental openings of the
forest that a second growth of the predominating species takes posses-
sion of the ground, which, if interfered with by hwnan agency, is
replaced by black jack and Spanish oaks, not rarely accompanied by the
dogwood (Cornus florida) and the glandular summer haw (Crofacqus
ellipticir).  This last, which is a pretty tree from 20 to 25 feet high,
ranges from South Carolina to Mississippi, and in Alabama appears to
be confined to this region." On the sterile ridges deeply covered with
the mantle of loose white sands, which hide the¢ sandy loams of the
[.a Fayette strata, the long-leaf pine becomes stunted and is more or
less replaced by the barren or turkey oak and blue jack, trees rather
below medium size, often dwarfed and scrubby; and among the latter
are dispersed—

Facetnivan stamineum, (faylussacia dunios.
Paceinium myraindes. Asimina parviflora,
Vaceinium wmyrsiniles glauewm, Ceratiole ericoldes.

The last of these shrubs, representing the Empetraceae, which gener-
ally inhabit the boreal zone, resembles in its foliage and habit a lurge
heather (Krica). It Is truly characteristic of the arid pine barrens
from Florida and adjacent parts of Georgia to Mississippi, and in
Alalhumea it reaches its northern limit of vegetation near the northern
border of the Maritime Pine belt. The pine forests are open, the
crowns of the trees scarcely touching one another. Owing to the
poorly timbered ridges of scrubby oaks and the extensive swampy or
boggy flats equally unfavorable to the development of a heavy timber
growth, the timber standing in the lower division of the Coast Pine
belt 1s considerably less in proportion to area than that found in the
upper division.

On the better class of pine lands the quality of the timher is scarcely
surpassed, as evinced by a close investigation of the timber resources
of the rolling pine uplands near Wallace, Escamhbia County, which
can be considered a tyvpical district.”

The forests of long-leaf pine of this Lower Pine region furnish prin-
cipally the enormous supplies of timber used by the sawmills situated
In the tide-water region of Alabama and western Florida, with Mobile

-_— - —_——

''The specitic character of this tree does not fully agree with the rather obseure
type and it may on nearer investigation prove distincet.
? Bulletin 16, Division of Forestry, U. S. Department of Agriculture, 1896, p. 33,
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and Pensacola for the chicf points of export, and they are also the
source of the resinous produets which find their market at Mobile.
The depletion of their timber wealth with no heed given to their
maintenance, and their destruction by the barharous methods prac-
ticed in the extraction of their resinous product, together with the
ravages of the fires which one season after another destroy the seedlings
and the voungest timber, and with the injuries inflicted by herds of
doniestic animals which roam through these forests, not only are
exhausting their present resources, but will incvitably and within a
comparatively short tinte result in their extermination, notwithstand-
ing the fact that in no other region within the wide range of distribu-
tion of the long-leaf pine are the conditions more favorable for the
spoutaneous reproduction of this most valuable timber tree.

Xevoplile herbaceos plant associatrons,—Thanks to the abundant
and evenly distributed rainfall, the floor of these open pine forests is
covered with a carpet of grasses and other herbs, mostly perennials,
which, under the mild elimate of this zone, retains its verdure for the
greatest part of the vear. The grasses vastly predominate in the
number of individuals, and in the diversity of forms they are scarcely
exceeded by the species of the pea and composite families.  The great
bulk of the grasses consists of types of a Southera distribution, the
majority being confined to the Louisianian area.  But a4 small number
reach the Carolinian area, and those only along the seacoast. The
following are noteworthy species:

duelropogon tener. Erymnopogon hirerifodins.
Paspalum selaceum. Chrysopogon nutans linnaeanus,
Lazpalum floridanm.! Chrysupogen etliotis,

Paspalum cifiatifolium.! Paspedwin plicatulinn,

Panrcum filiforme.! Paspaluwn Wificdhem (P, raeemulosum Nutt).
Panicwm lanuwginogunm.? Paspalum dasyphoyplbinm,
Pavdewm pauciflorion. Paspalum clifforie,

Panicum sphaerocarpom:! Anthenantia vilfosa,

LPanicum pubeseens. Panicum cngustifolinn.
DPamicion angustifolinn, Puaniewmn nevrantiioon,

Aristidda purprraseens, Panicum wrenicolu.

A ndropogon argyraeis, Panicrm nashinnim.
Danthonia sericen, Avristide. siplicifulic,

G ymnopogen ambiguns, Avistido strecto,

Of the above species Gypinopogon brevifolins 1s a typical species of
the Louisianian area, characteristic of dry pine barrens from North
Carolina to castern Texas, and Danicwan senrantionn extends to the
West Indies.  Aristida stricta, or wire-grass, is extrenicly abundant
in the coast region of South Carolina, (reorgia, Florida, and the coun-
ties of Alabama east of the Perdido River, alony the Florida State
line, known as the *wire-grass counties,” where on the loose white
Ozark sand it almost alone forms the grassy covering.

o — —

I Carolinian area and northward.

15894 3
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The following are of wide continental range cast of the Rocky
Mountains, extending to the Carolinian area, the first being the most
abundant species of the dry pine barrens;

Andropogon scoparius.! Nporobolus longifolis.
Chrysopogon urenaceus.’ Sporobolus weglectus,)
Sporobolus jurnceus. Sporobolus vaginaeflorns,!

The following representatives of the Cyperaceae are found among
the xerophile plant associations, mostly of the Louisianian area:

Cyperus martindalii. Seleria elliottii,
Cyperns relrofractus.® Stenoplytius cibiatifolins.
Rynchospora gray, Carex festucacen.)

- Rynchospora intermediu. Carer mulilenbergii.!
Sclerie ciliata. Juneus torrey:.!

The xerophile species of other families associated with these gluma-
ceous plants are for the largest part at home in the Louixianian area.
Fully two-thirds of the numerous Leguminosae and Compositae ocenr-
ring in this region are confined to that area. Omitting the common
spectes of wide distribution, the following, named in the succession of
their flowering, give character to the xerophile herbaceous associations
of the rolling pine uplands. As the first hurbingers of spring, appear
before and in the beginning of February:

Housionia rotundifolia. Viola palmaia. !
Epiguen repens.t Viola septemloba.?

These are succeeded by:

Helianthemum carolinianum, Gyrostachys (Spiranthes) praveos.!
Astragaius rillosus. (Fyrostachys gracilis,’
Lupinus diffusus. - Lachnoeaulon aneeps.®
Irig verne, Aselepias fuonstrate (1. amplexicaulis
Chrysogonum virginianum.? Michx.).
Oxalis recurea, Aszclepias michenieil,
O.valis filipes.? Tetragonotheca helianthoides
Aseyrum pamilum, Jotropha stimudose,?
Pldox pilosa detonsa. Sentellaria pilose,?
Phiox amoena.? Polygada nana,
Liupinus nwttalli. Kneiffia linearis,®
Limodorum parvifforuun (Cildopogon Stellengive syfvatica ?
pareiflorus Lindl.) Selovalber americina?
Chrosperma muscacdloricum.? Sabbatia cangustifolio*
Zygadenns angustifolius, Helianthemumm vamuldifform.

Pendstemon hirsutus.}

During the summer months:

Buchnera elongaia.? FEuphorbia corellata angustifolia,
Physalis virginiana.? Fuphorbia floridana.

Erythrina herbacea. Zornia bracteata.

'Carolinian area and northward, I Carolinian area.




Stylosanthes biflora luspidissima,

Galactia crecta {65, sessilifolia) .

Euphorbia lounistrata.

Rhynchosict sinmplicifolic!

Chrysobalanus obtusifolius,
Hoynchosic guluctivides.

Croton pranctedon.

Creseea smedli,

('racca Nispidude,!

Cracea spicain flecvosa,

Craeca chrysophylla.

HERBACEOUS FLORA

ROLLING PINE UPLANDS.

Hibnseus aculeatis.
KNoellice allseens,
Ceranthera linearifolia,
Dusystoree pediewlaria,
Rucllice eilioset Jutiniles,
Ruetlrer pedunendata.
Verhene enroline.
Veruonta graminifolia,
Chrysopsis gipinifolia
Chrysopsis hyssopifolia.

(oreopsis magor,
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Psoralea. eanescens. Nodidego ofora, !
Galactia volubilis.)

Galactin volubilis missizappiensis.
(falactia foriduna,

Lespedeze repens. !

Lespedeza verginiea,

Nevicoearps bifoliatus, |
Silphitan asterisens angustad iom,
Meiloniet rotundifolial
Metbomie strictal

Of the above Fuplorvin floridana ranges from western Florida to
the Escambin River: (eranthera lincarifolie from lower Georgia
westward to the Tensas River, Baldwin County; Budllia pedunculata
from western Louisiana to the western edge of Alabama; (Zrysopses
hyssopfolic from the arid sand hills of western FFlorida to the eastern
shore of Mobile Bay. In the autumn the dry pine barrensarc adorned
with their richest floral display, the forests heing then brilliant with
the purple spikes of the blazing stars (Lac/naria), the blue of asters
and salvia, the scariet of  Clinopodiwin coccinewn, and the gold of
Chrysopsis and Solidago, not to mention others. The following are
the prevailing species:

Lacinaria gracilis, Solidago prherwda prdverulenta.
FLacinaria elegany.’ Afzelict cessinondes (Sewmerie tentifolia) .

Lacinaria seariosa.l Afzelin pectinata,
Aster concolor.* Kauthnistera pirnecin,

Tonactis tinariifolins.?
Aster adnatus.
Aster palens teyciculmis,

Fupddoriion aromaticnin,!
Fupalorivm coronapifolinm,
Fupatorivne leptophyllom,

Kulmia Ll
Helianthus reeduta,
Lechea mimop.®
Lecked tenn ol
Lechea villosa ®
Lechea legaettii A

Trilisc odoratissime.

Salvia azurea,

Clinopodium cocemewn  (Calamintha
coccinea (3ray).

Chrysopsis trichaophylla,

Solidago pelinlaris.!

Clinopodivn. coccinewn, the scarlet basil, 1s o low undershrub with
dazzling flame-colored flowers, ranging from the sandy ridges of west-
ern Florida to the drv hills which front the castern shore of the
Mobile Bay and the coast plain near Mobile; also found in Mississippi.
Telianthus radule is a truly characteristic plant of these pine uplands.
The pinweeds (Lechea) are the homely representatives of the Cistus
family.

- - - [ ] -

I Al=o 1n Carolinian area, 2 Also 1in Carolinian area and northward.
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Pine-barren flats and Hydrophytic plant associations.

Toward the northern limit of this region the oldest strata of the
Post-Tertiary (Neocene) beds of loose sands and compact more or less
aluminous clays approach or attain the surface. The higher swells of
the table-lands covered by the porous sands and gravels include level
tracts of badly drained barrens underlaid by the older strata, flooded
after every heavy rain, droughty during hot and dry weather. On
these flats Cuban pine is thinly seattered and here reaches its northern
limit of vegetation, at a distance of about 60 miles from the seashore.

Excepting the ink bherry ({ler ¢labra) searcely any tree or shrub
shades the ground; but a small number of grasses find a place among
the coarse herbs forming the cover of the extremely poor soil of these
flats. The bulk of the herbaceous vegetation consists of a few abun-
dant mesophile species.  The following are representatives species;

Andropogon virginicus.! Sabhatia dodevandra !
Anthaenantia riufa. Heleniwm brerifolivan.
Paspatum glabwatom. Lheria marianal
Panicum polypanthes? Rhewive slyivia,

Sabbatic crunpenealata.! Cynactoratin sessilifolinom,

There are also a number of paludial ~pecies with xerophile adapta-
tions; that is, they are provided with strong, deeply emhedded root-
stocks to retain the needed supply of moisture during periods of hot
and dry weather, and with rigid leaves of greatly reduced surface to
prevent excessive transpiratton.  Among such plants may be men-
tioned species of Xyris and round rushes.  In exposed shallow pools
and ditches Sagittarias (Sagittaria chapmani, S. cycloptera) having
rigid scapes and narrow stiff leaves are most frequent, the latter fre-
quently reduced to narrow phyllodia. On the base of the pine-clad
ridges bordering the flats [lhenaria cristate and Psoralea sinipler are
not infrequently observed, the spindle-shaped or top-shaped roots of
the latter deeply buried in the sand, where it is constantly moistened
by springs.

In many localities the declivities of the table-lands are perpetually
wet with the water which oozes from the porous stlicious strata imme-
diately overlying the impervious clay, and the depressions inelosed
by them are frequently covered with a dense carpet of peat mosses,
interwoven with the long filiform rhizomes of beak rushes, spike
rushes, and one nut rush, the following heing species :

Sphagnton macrophyllon. Rynehaspora raritlora,
Sphagniun imbricatum eristitun,! ynchospora ofigoantha,
Sphagnwon recurvum,! Lideocharis avienlaris?
Rynchospora pusilla. Fleacharis tuberenlosa.?
Rynchospora plumosa, Selerice carolininna,

1 Tonnd also in Carolinian area.
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With these are associated creeping eluby moss (Lycopodium alopecu-
rotdes) and many species of the paludial plants found also on the flats
and in the swamps of the coast plain, including insectivorous sundews,
bladderworts, and pitcher plants. Characteristic species are:

Timodorion patbidum. Ihvosera fitiformis.!
foplicta wurea,! 1 Utriewlaprir juneea.
(fyrotheea tinetoria. {triedearia subdatal
Jroeus brisgonocdarpus., Nepracenin prorpurea,t
Evioeaudon deecangulare.’? Sterceenin psitaeon,
Divoser iptermedio! Sibdwidive macrophylla,

The Sarracenias mentioned, which are the most prominent, rest their
rosettes of urn-shaped leaves on the water-sonked peat moss.  Sarr-
cerit drumimondit and N, peabpa, with their trumpet-shaped, erect
leaves, are abundant on the black peaty soil which covers the undula-
tions where the impervious aluminous clays and compacted sands
prevail.  In the middle of the spring these plants produce their one-
flowered scapes from stout rootstocks hefore the appearance of the
leaves, In midsummer, when the leaves have attained their full
growth, the hoggy hillsides and depressions present to a superficial
view the aspect of meadows richly adorned with flowers of white and
roseate tints, imparted by the white, purple-veined tops of the leaves
of these sarracenias, The display of these colors serves to attract
insects, which, entering the leaves in search of the sweets seereted
within, ure entrapped, with no possibility of eseape, and thus become
sources of nourishment to these plants,

Mesoplile and paludinl forests.- Evergreens, nearly all of them
types of the Louisianian area, predominate in the tree growth which
shades the damp or wet, more or less sandy., banks of the numerous
streamns rising in the maritime pine belt,  Magnolia, white bay, and
oaks with entire, narrow, persistent or semipersistent leaves (Quercus
laurifolia, Q. aquatica), with Cuban pine, loblolly pine, rarely short-
leaf pilm, pﬂnd CVPress (Y:rf,rrufr'wu t(lestichinm f'fu.}u‘;r'r'f.r'frf), and “‘juni—
per” or white cedar (Purmaceyprres thyoidesy Targely prevail over the
deciduous black gum ((Vysse bifdora}, ved gum, and swamp maples.
Groves of the pond or upland eypress just mentioned-—a variety closely
connected with the type by intermediate forms—cover the shallow
pine-barren ponds and semiswampy woods of u poor, sandy soil desti-
tute of vegetable mold.  This form of the ¢vpress in the size and
quality of its wood ix greatly inferior to the typical cypress of the
alluvial swamps, and is at once recognized by the leaves, which are
closely appressed to the deciduous, annual shoots, By this peculiarvity
of the foliage u check to exceessive tranxpiration s provided during
the time of drought, when the sandy =oil 1= laid bare to the sun and its
supply of water is failing.  The white cedar of the lower pine region
is met with most frequently in the sandV swamps around the head
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waters of Perdido and Escambia rivers, and is there in full perfection.
This tree attains & height of from 80 to 90 feet, with an average diame-
ter of from 16 to 18 inches; trees over 24 inches in diameter are rarely
seen. DBelng much sought for on account of the value of the timber,
sound trees are at present frequent only in remote localities difficult
of access. Among the trees of smaller size and the variety of shrubs
forming the dense undergrowth of these forests the evergreens also
predominate, of which the following species are examples:

Cliftonic monaphylla. Myricer cerifera.’
Cyrilla vavemiflora, Myriea tnodora,
Tlex ayrtifolia, Kealmia latifulia
Llex luvidda, 1 lieinin floridanum,
Tler glabra,

Prominent by reason of their abundance and their showy flowers are
Deeres nitide and Leveothioe aedlaris with Oeydendrum. arborcun, all
of the heath family; besitdes which may be mentioned:

Butneria (Calyeanthus) florida. Viburnum nudion (opossin haw).

Clethrea alnifolia. Fiburnan nitidwan (opossum haw).

Mohrodendron  (ITalesia) dipterume (sitver  Fiburiaon wmolle (opossum haw).
bells). Styrca pedlrerulenta {(storax bush).

Mesopleile hevbaceous plant associations.—The herbaceous plant nsso-
ciations in these mesophile woods are identical with those of the same
character prevailing in the upper division of the coast pine helt.
Frequent among them is Macranthera fuelsioides, conspicuous on
account of its profusion of large racemes of searlet flowers, a coarse
biennial extending from western Georgia and eastern Florida into this
State and to the northern limit of the Louisianian arca.

REGION OF THE COAST PLAIN OR LOW FLAT PINE BARRENS,

Dhyseographical featiures.—QOn their descent to the coast plain the
rolling p*ne uplands disappear under the silt of sandy loams or merge
imperceptibly into the coast sands and the most recent Iacustrine for-
mations which line the shore.  The sandy loams form the second ter-
race of the lowlands of the coast, rising to a height of from 10 to 30
fect above the low ilood plains and river hottoms, which are subject
to occasional overflow,

Mesophile forests. Open forests of long-leaf pine sparsely inter-
spersed with Cuban pine and loblolly pine once covered the plain.
After the removal of the original timber growth the long-leaf pine
was to u large extent superseded by the Cuban pine, groves of which
In every stage of development oceupy the elearings. Upon these
clearings, made scarcely two-thirds of a century ago, Cuban pine has
already attained the dimensions of useful timher, the trees averaging
from 18 to 24 inches in diameter, with a height of from 85 to 100 feet.
A pnumber of trees felled upon one of these old clearings in the

——— - —— —— oy = —_——

'Found also in Carolinian area.
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suburbs of Mobile furnished sticks of merchantable timber 30 to 40
feet in length, none of them having reached an age of over 60 years.

Mesophile herbuceous plant associateons (Byuchospora formation).—
The terrace of sandy loams extends over the larger part of the coast
plain. The ground heing almost perfectly level and underlaid by a
compact, somewhat impervious subsoil, is consequently more or less
deficient in drainage, and being covered with a dense sod formed by
the roots und rhizomes of low, perennial monocotyledonous plants, the
ground remains damp and the decomposing vegetable matter, under
the influence of sun and wind, is converted into an acid humus, giving
rise to a peaty soil.  This damp, mucky soil, in a semiboggy condition
during seasons of rain, supports a vegetation of low, grass-like plants,
mostly of the sedge family or sour grasses (Cyperaceae) of various
genera, which in number vastly predominate over the true grasses
(Poaceae), rushes (Junes), and golden-eyved grasses (Xyridaceae), which
find their home in the flat, dump pine barrens of the plain. Horn
rushes (Rynchosporae) largely prevail over the other representatives
of the sedge family, and numerous species of this extensive genus,
almost exclusively confined to eastern North America and the adjacent
tropical zones, make up the largest portion of the sod vegetation, thus
forming a more or less compact plant formation highly characteristic
of this region. Among the mesophile associations which inhabit the
scantily shaded, frequently open plain, with 1ts sour, damp, shallow,
and during the rainy seasons more or less boggy soil, there is found in
many localities a tiny creeping peat moss (Sphagnuwm imbricatuny and
other short-stemmed species (S, compectuon, 8. tntermedium), which
are able to resist the effects of occasional droughts. The following
Cyperaceae are typical, and predominate on the flat expanse of this
terrace of the plain:

Rynchospora plumosa, Rimehospiora divergens.
Rymchospora yrusedin, Rynchoxpera nicrocarpu,
Rynchospora rarifiura. Rynchespora gracilenla,
Rymchospura nenltitlora, Lopuchospurda eymosa glednderis,
Rynclospora eypmosa.’ Rypechonpora oligantha?
Rynchospora etdicers. ‘olmesia odarala.

Rynchospora biddwinii, [ulresic monocephala.

Rynchospora chapun,
With these are found the following rushes:

Juncus elliotlii. Jrureus marginatus aristulotus. !
Juncus iffesinginous, Jurcus bufonius fascicularis.
Junens marginatus,

Grrasses of the sae region are—preferring the low flats with a more

damp, sundy soil:

Andropogon molrii. Sieglinegice poaeformis.
Andropogon tetrastachius, Manisuris corrugai.
Paspalum praeco.r,

 Fonnd also 1n Carolinian area.
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"Most frequent on the low swells:

Sieglingia chapmani. Andrapogon virginicus glaucus,
Clerysopogon wdans Linnveanus. Andropogorn virginicus dealbatus.
Aundropugon elliottii, Muldenbergia richopodes.
Andropogon teaer. Pawcion longipedunculaiion.

After the ground has been once turned by the plow the glumaceous
plants which formed the original sod disappear forever, the ground
heing tuken possession of by carpet grass (Duspalione compressine), a
West Indian species most probably introduced, and the creeping finger-
grass (Syntherisma (Daniewn) sevotinum),  Nearly all of the sundews,
sarracenias, gentians, and other species already mentioned among the
associations which inhabit the sphagnous hogs of the pine hills also
enter into the associations of this semi-paludial Rynchsopora formation.

During the lutter part of January the Cuban pine unfolds ijts
flowers, with Bartonea verne and oustonia patens, and these are
suceeeded by the following:

Chaptalie serefloserlaris. Fuphorbia tnundata.
Pingreienta Lutea. Heleninm vermom,
Pingueenlia poniln, Helenvwon heleniwa,
Lapinns villosus, Heleniion Otegrifelivm,
Helianthenuun carolinionum, Dolygeda Tetea

Drasera ecapellaris., LPolygata polygema.
Drosera brevifolia. Limodorum madtilorum,

Drowsera filiforns,’

The Pinguiculas mentioned are insectivorous plants common in the
pine flats from North Carolina to Florida and Mississippi.  Fuphorbia
cwwndata 1s known only from the coast of western Florida and as far
wost as the castern shore of the Mobile Bay near Point Clear,

Remarkable is the oceurrence of Lasodoruim sodti florin in Mobile
County (Fowl River Station). This beautiful orchid is otherwise
known only from a few localities of peninsular and western Florida.
It was first deseribed by Chapman from the southern part of Florida
and has been observed by the writer in the savannas near the upper
waters of the St. Johns River. During the summer months bloom
Linvwm fovidamn. Polygada chapiani, Polygala hookerd, the latter
two extending front western Florida to eastern Mississippi, and Zyga-
deses laberrinons, ranging from the pine flats of North Carolina to
Loulsiana, together with the following:

Habeniaria niven. Centelle stricte,

(Cracea hispidala) Scebhatia gentianoides,

Polygala eruciatal Plevacardon wndulatim (P, pyenostachynm
Ludwigic hirtella,! IDINE

Ludwigia linearis,’! Dasystoma pedicularial

Frymgivan aquaticun. (rerardie pauperenldea.

Lrimgirem synchaehuom. Aseyrum stans.

Irimgrune orabifolivm, Ascyrume hypericoides.

Iypericwan spp.

- — — L 1 ¢ — .
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The species of Asevrum and Hypericum constitute a characteristic
open formation of low shrubs or suffrutescent perennials in the depres-
sions surrounding shallow ponds, most striking during the latter part
of the suinmer while covered with their golden-vellow flowers. Among
the carliest appears Hypericwon wmyrt folinm, tfollowed by [/, opacum,
and last by /7. aspalathoides, the most abundant, forming large patches.
All are frequent from South Carolina to Mississippi.  During the
autumn Compositae with their bright yellow fiowers prevail—for
example:

Helianthus helerophyllus. Coreopsis nngustifolia.
Chondrophora (Bigelovie) nudata,! Bidens coroncda leptophylla,
Solidago stricta.! Baldwwia wiflora.

Solidago angustifolia.

With these come azure-flowered lobelias, such as L. puberula, com-
mon from the coast of southern New Jersey to Louisiana and in the
southern Alleghanies, and L. brevifolia, ranging from western Florida
to Louisiana, and Ruellic noctiflora, rare on the coast of the Missis-
sippi Sound and sparsely scattered through the corresponding region
from Louisiana to Georgia and Florida, all more or less frequent in
the tirst pine barrens from North Carolina to Florida and the eastern
Gulf States—besides the following:

FEupatorivan leptophyllum. Lacmaria grananifolia pilosa.l
Fupatoriun eapillifolium. Carphephorus pseudo-liatrms.
FEupatoraun linearifolivan,! Triltser odoralissima.®
Fupatoriem mohr, Baldwinic wiflora.
Eupatoritin semiserratum.? (Ferardia shenneriana.
FEuptoriem pubescens.! (ferardia paupercula.
Eupatorivun verbenvefolivm.’ (ferardia aphylla.

Of ferns and their allies Botryclium obliquum 13 not rare on exposed
grassy knolls and banks, while Ophioglossum crotalophoroides with
Lycopodinme earoliniconn, preferring moister situations, are truly
typical plants of the coast plain.

Hananock lands.—More or less extensive tracts of a black soil, gen-
erally well drained. rich in the decayed remains of former vegetations,
oceur on this sccond terrace as it skirts the lower river swamps or the
low swamps of the tide-water regions.  Constantly acted upon by the
multitudinous forms of lower animal and plant life—rainworms, snails,
centipedes, and a host of hacterin and saprophytic fungi—this soil has
become converted into a highly fertile mold, which supports the same
luxuriant and diversified vegetation of trees and shrubs, chiefly broad-
leaved evergreens, which characterizes the mesophile forests of the
Louisianian area generally, to which is added here the live oak, ¢rercus
wirginiana, the most attractive and grandest feature in the flora of the
coast plain. This oak is a tree of the seacoast. 1t approaches, in a
high state of development, the Carolinian area near the northern limit
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of eastern North Carolina and extends westward along the Gulf coast
to central Texas and northern Mexico. In the Gulf States the live
oak is rarely found above the thirty-first parallel of latitude. Of the
magnificent groves which once lined the shores of the Gulf and its
numerous inlets, but few remain.  From its native hammocks this tree
was transplanted to adorn and shade the abodes of the earliest settlers.
Trees planted ahout seventy-five years ago, now frequently met with in
the suburbs of Mobile and at the older country seats, are from 2 to 3
feet in diameter and from 60 to 70 fect in height, their sturdy trunks
sending out massive horizontal limbs at a distance of from 10 to some-
times 15 feet above the ground, their shade frequently covering an
area nearly 100 feet in diameter.

In these hammocks the magnolia attains its highest development, in
diameter rivaling the Cuban and loblolly pines, with which it is often
assoclated, and accompanied by the laurel oak, water oak, and beech,
all draped with the wreaths of Spanish moss.

Of small trees and shrubs occurring here may he enumerated:

Osmanthus americanus (American olive,  Pyrus angustifolin (Southern erab apple).!

devil wood). Crataegus apiifolie (haw) !
Her vomitoria (vaupon).! Cratuequs vividis (haw) .t
He.r upace (commeon holly).! Clionanthus  virginiea (Northern fringe
Myrica cerifera (wax myrtle).! tree).!
Zanthoxylum clava-herculis (Southern  Taceiniwm arboreum (farkleberry).!
prickly ash), fler caroliniona (holly).
Prunug umbellata (prairie plum). Hex coriacea (holly).

The evergreen American olive, rarely seen among the pine hills,
occurs here frequently. The last two hollies are shrubs which,
together with the others mentioned, form # dense undergrowth.

Where the hammocks merge into the alluvial lands, the soil becom-
ing of a semi-swampy condition, the silver-bell tree (Mokrodendron
(Hulesia) diptermon) is found, most frequently with swamp dogwood
( Cornus strecta), iInterspersed with titi (Clifton e monophylla), leather-
wood (Cyrilla racemiflora), holly (Hlee cassine and blue palmetto
(Seabal «dansoniiy, evergreen fetterbushes ([/%epris nitida, Levecothie
axillaresy forming the brushy soil cover.  In the liana formation, Viéis
cinerce Mostly takes the place of the summer grape, and Sagaretia
michawxie, which in the open and in dry soil is a straggling shrub
ti to 8 feet high, and is not rarc on the coast from South Carolina to
Florida and Mississippi, in these woods assumes the habit of & robust
climber, ascending trees of great height.  The stout root c¢limbers
Decumaria barbare and the Virginia crecper are common. The
American wistaria (Arauhnia frutescens), with its compound racemes
of sky-blue flowers, adorns the lower borders of the hammocks, which
are further enlivened by the flame-colored Howers of the woodbine
(Lonicera sempervirens), and, very early in the spring, by the golden
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flowers of the vellow jessamine ((Felseinvum sempervirens), these fol-
lowed by the white bloom of the Cherokee rose.

The frequent vines of the bullace grape, Brunnichia, Cissus, and Smi-
lax, which entwine bushes and trees, add to the intricacy of the maze
of shrubbery on the low hammocks. In their deepest recesses Jopi-
dendrum conopserun finds its home upon the limbs of old magnolias and
hoary live oaks, being the only epiphytic orchid in the southeastern
States outside of the narrow belt of the Antillean flora, skirting the
coast of southern Florida and of the adjacent islands, the so-called
Kevs,  Apterie sctacea is strictly confined to the rich mold of the ham-
mocks, Thisleatless saprophyte, of a pale bluish color, grows in dense
clusters, its numerous contorted roots deeply buried n the ground.
It is also not rarely found in Florida and southeastern Georgin,.  On
the shady borders of the hammock are found, flowering early in the
spring, Nenwophila wierocalye and Asarie arifol ium, followed by the
Atamasco lily (Atamosen (Zephyrandhes) atamasco) and hoary lupine
(Laupins villosus), and in the summer months by the following:

Rliexic mariiu Puanicum preolifervwin inflatum.
Rhevia lunceoliia, Pavieran vostratim,!
Agrimonia tneisa. Opdisienus livtellus,
Amorpha glabra, Iragrostis glomerata,
Saniculie canadensis. Cerven hipsuta.’

Puspalum michawrwnum, Cirer caroliniana.l

Puaspalum ciliatifolium ! Curver debilis prolire.
Taspalum praeco.r. Melica miutica!

Peniewmn viseichun,! Panierin verracosion !
Panierm gibbran. Araielinaria tecta !

Panicwin sealrivseulum.

We have here a mingling of mesophile and paludial tvpes, all char-
acteristic of the hammocks, the last three having also a wider range.
Ferns are abundant in the damp shade.  Dryopteres putens, a cosmo-
politan species of subtropical and tropical regions, is confined in our
territory almost exclusively to the hammocks, It is accompanied by
the more frequent Dryopteris acrostichoides, Pleris aguding (form near
to ¢ Hn?{ff{!’), AH}J/HH LH j}frffg/m*m*nn., Weooedirardia rfngrmf{fhh'rf-, and W
airginiea; the last in more moist situations.  Lycopoddwne cornwm 13
rematkable as one of the few types extending from the tropics to the
coust of the Louisianian area which appears to be indigenous with us.
Where the terrace merges into the flats of the plain, the border of the
hammock becoming frequently wet, tall wool grasses (Lranthus brevs-
barbis, . strictus, I. succharoides), coarse beard grass (Aadropogon
glomeratus), and royul fern (Osinwnda regalis) form conspicuous features
in the aspect of the vegetation.

Pine meadows.~—Approaching the seashore the terrace of loamy
silt passes imperceptibly into the flats of the purely siliceous coast
sands, through which the sluggish water courses, subject to the ebb

1 Found also i the Carolinian area.
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and flow of the tide, wind their way to the inlets of the Gulf. The
fine sand forming the surfuce as well as the subsoil is closely packed,
permitting the water to permeate but slowly, and in consequence is
overflowed after every rainfall.  The great poverty of the soil is mani-
fest in the stunted growth of pines scattered over these flats and the
dwarfed cypress and white cedar lining the sandy banks of the streams.
The surface 1s exsiceated during the dry summer season, and supports
a scanty growth of poverty grasses, particularly Aristide spiciformis
and . palustris, and the toothache grass (Cuwgndosus aromaticus),
with its stout aromatic rootstock deeply buried in the compacted
sand, with which are found Nelerie torveyana and Liliwm catesbael,
and, during the Iate automnal rains, the rare Gyrostachys brevifolia,
known also from western Florida.

Duluwdial arboreal associations (eypress brakes),—The bottom lands of
the Mobile River and the islands in the delta, overflowed at every
freshet, ure covered with @ high forest of deciduous trees, common to
them and the lowlands of the same character along the Tombighbee and
Alabama rivers in their course through the Louisianian area.  Where
the banks are almost perpetually submerged they are covered with
cypress.  This lurgest of the Atlantic forest trees was formerly found
in the upper part of the river delta in great perfection.  The mighty
trunks rise to a total height of from 100 to 120 feet and over, with a
drareter, measured above the buttresses which expund the bases, of from
3 to over 5 feet,  ‘The annual rings of growth are extremely narrow
and dificult to count,  On close investigation the age of full-grown
trees can be estimated to vary between 300 and 500 yvears. They are
the sole survivors in this part of the North American continent of an
archale type.  The assemblage of these monarchs of the forest in the
compact eypress hrake, surrounded hy the peculiar cone-shaped
excrescences (eypress knees) vixing from their roots 1 to 2 feet and more
above the dark unrufled surface of the water, presents a feature in
the arboreal flora of the present at once strange and imposing, Asa
result of the large demand for their valuable timber, the resources of
these brakes n the delta and on the lower Alabama and Tombighee
rivers have been almost exhausted, and in this distriet the manufac-
ture of cypress lumber has at present nearly ceased.  The supplies of
this timber neeled for the manufacture of eypress shingles at Mobile
are at present mostly drawn from the more remote brakes on the
rivers named and theiv principal tributaries along their lower course.
In these brakes the tupelo gum (WVysse aquaticn) is the only associate
of the eypress, which it rivals in =ize, and the Caroling swamp ash is
the only tree of small size thriving in the gloomy shade beneath these
treces.

In the mire of the swamps above thelevelof long-continued overflows
a variety of hard-wood trees mingle with the ey pressand finally super-
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sede it on ground slightly above the ordinary water level, Black gum,
water oak, water hickory, green ash, more rarely Southern red oak,
elm, black cottonwood, and overcup oak of rather stunted growth
form the high forest overshadowing the smaller trees, of which the
most consgpicuous are planer tree, red maple, hornbeam, Crafaegus
viridis, (L dlliptica, and the apple haw (Cretavgus aestivalis). This
haw was observed on the flooded banks of Davids Lake, a large inlet
of Mobile River, with a slender stem fully 30 feet high, It unfolds
its flowers during the first days of spring (early in February) and ripens
its highly palatable, fine-flavored fruit in the beginning of April.  Niy-
raxcnericand, Ospaenthus cericanus, Heedeerdua, Heelongipes, parsley
haw (Cratacgus apiifolia) form the shrubby undergrowth.  The hand-
some silverbells, the dahoon holly, and the swamp dogwood oceupy
the drier outskirts of these swamps. In their interior the hlue palmetto
reaches its perfection, the trunk rising from 2 to 3 feet above the
ground, the fan-shaped leaves with their stalks & to 10 feet long.
Black willow and cottonwood cover the recent alluvium.  But a small
number of paludial plants are found in the depths of these swamps.viz:
Onoclea sensibilis, Peltersedrva virginieag,!

Osmirtnda regolis.! FHymenocallis occidentalis.!

Woodwardia virginica,’

In the openings the shallow pools are filled with—

Carer strpada marima, Homedocenelirns virginiens,!
Carex vulpinoidea,? Dol poscturicenise,
Homdloeenehrus oryzoides! Neevpntrus cerpras (lizard’s tail) !

Add to these, where the shade is deep, LAzofle carolniana and u fine
Riccia in eircular tufts which float on the surface. On the ground
above the overflow are found—

Cyperus dissitifforus, Nchbaties eidyedna.!
Paricum FHNLROCAT N, fiidenx f:rrr:hn'.‘r‘r!i’ﬂ,l
Gyrostachys ndorada,) Ilrivnthne strictus,

Hypericum nudifiorum,
the last on the exposed borders of the pools.

FPaludial and -m..ffa'f,y;ﬂr;frf _;f:w'wx;’m' rff' I re: p;m- Z;rrwwn.a-.——Desucnding
from the rolling hills to the flats of the coast plain the pine-barren
streams overflow their low banks of <hifting sands and gravel. In
general the tree covering remains unadtered. When the soil 1s more
deeply submerged, the pond eypress and white cedar prevail over the
white bav, magnolias, ete., and where the water is more shallow and
the ground less oozy Osmanthins americwins, Myrica inodora, and fex
caroliniane are more frequent than among the hills.  The miry spaces
between the roots of the trees, which in these wooded shallow swamps
run partially above the ground, arve filled with peat mosses and the
moss-like tufts of MWeyaer andlet’7 and studded with coarse ferns—
Osmeunda einnamaoinee, (. regalis, Woodwardic angustifolioc, and

LFound also 1in the Carolinian area.
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virginied. A host of Cyperaceae thrive in the shade of these swamps,

ax—

Eleochariz tubererudosa,! Cures leptalen)
Eleocharis acicidoriz, Cearer steriis,’
Rhynchospora miliceea, Carvea beaileyt,
Rhynchospora arillaris? Carres dndinescens. !
Rlumehospora fasciculearis, Creren follicvdedn anstralis,
Rlanehospora gracidenfa,’ Carer elfiottie,

Duliclhiwm arundinacewin,! Carex turgescens.

Carer allanticn,’

With these grow—

Pinguicula planifolia, Habenaria repens,
Bartonin virginica,} Habavariea blephariglattis,)!
Habenaric clavellata,? Tiehenaria eristata,!

truly characteristic for these tree-clad pine-bharren swamps, prefer-
ring their open borders. Here also are found-—

Ifypericum fasciculatim. Pogonia divaricata,
Rheiia ciliosa.l Aster palidosus,
Limodorun tuberosin, Aster purpneratus,

Pogowia oplioglossoides,”

Arundinariv tecte, formerly abundant in these swampy woods and
in the hammocks, is now greatly reduced by the continued browsing
of cattle,

Lydrophytic herbaceous plant associations,—QOne group of these
belong to the open pine-barren swamps and ponds with a sour oozyv
soil filling the frequent depressions m the coust plain.  In the stag-
nant water of the ponds flourtsh—

Custalia odorata, Pofemogeton diversifoling.
Brasenia peltaia. Utricwlare inplatda,
Limnanthenaon lacunosum, Spirodela polyriiza,
Cabomba carolinianc, Lewna minor.

Nympheaen advena. Lenmec trisulea,

With Castalia odorate occurs its variety with rose-purplish flowers,
These all, with floating stems and leaves, form with Alcochkaris nter-
stinctu, F. mutata, and F. cdlulosa a mingling of the Hydrocharidian
and Limnzan classes of hydrophytes. To the latter belong also the
following types which inhabit the shallower pools and ditches and root
in loamy silt free from peat:

Naqittarie inohrid, Fleoelaris vivipira,
Sagittaric platyplylla. FEleocharis coptobricha.
Sugittaric chapmand, Cyperus compressus,
Ctricularie gibha. (yperus letspon,
Liricularie biflora. Jrnens repens,

The following prefer the hoggy borders of such pools:

Tillaca simplex. Eryngitm prostration,
Oldenlandia boscii, Eryngiwn ovalifelivan.
Oldenlandia littoralis. Phechea foetida,

I Found also in ithe Carolinlan area.
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The same associations of Sarracenias, sundews, pipeworts, orchids,
and Dichromenas which characterize the bogs of the uplands prevail
in the boggyv marshes of the plain. In the surrounding mire a number
of marsh plants occur which are wanting, or are very rare, in the
hoggy hills.  Of such the following are abundant all over this arca:

Lucopodium alopecurvides adpressum. Cyperus virens.
Memnisiera rugosa. (yperus hagpan,
Puspalum praecox, Xoyris commaennis.
Laspalum membranareun. Xyris fimbriata,
Panicuom stenodes. Xyris serotina.
Scleria torreyana. Xyrig ambigua,
Fuirena squarrosn hispida. Rhexia stricta.
Fuirena squarrosa brevisela Tobelia paludosa.

- (yperus nuttalln. Tofieldliet racemosa.

The main channel of the gently flowing pine-harren streams is
inhabited by a number of floating hydrophytes. Of the lower orders
of plants Batrachospermum sp., with dark-green moniliform floating
thallus over 1 foot in length, attaches its roots to logs and submerged
roots of trees, associated with the large fronds of a water moss (Font:-
nales disticha).  Of flowering plants, oceur in these waters: /lydrochlon
fluitans, its long, floating stems in dense tufts frequently filling the
bed of the streams; Nuphar sagittifolia, Ulriewlarie purpurea, the
golden club, Orontian aguaticwny and Seirpus cylindiricus.

The still waters of the estuary of Mobile River and of the larger
streams emptying into the upper part of the bhay, fresh, except at
long intervals, when it is slightly hrackish, harbor a number of sub-
merged species, forming in their dense mass subaquatic meadows, the
feeding grounds of large flocks of waterfowl. The thread-like,
many-branched stems of Netello ccuninade var. and a short-stemmed
species of the same genus, growing in dense tufts, form the floor of
this limnsean' vegetation, which is then made up of the following,
which open their lowers above or below the water:

Zannichellia palustyis. Potanmonefon fonchites.
Ruppia maritima. Potamogeton perfolicius.
Ceratophyllum demersum. Myriophylivn laron,
DPotainageton crizpus. Ltrienlaric vulyaris,
Potounogeton pusillus. Batrachiwm diraricatum,
Potamogeton hybridus. Sagittaric filiformic (rare).

Nelwmnbo lutea also appears, though but rarely.  Vallisneria spiralis
and the rarer [hilotria ( Ldora) ennadensis, remarkable in their mode
of fertilization, are also frequently associated with the above.

Other hydrophytic herbaccous associations have their seat in the
open river marshes. The islands in the lower part of the delta and
the low banks of the streams in the tide-water region are covered with
deep and extensive open marshes, the soft silt of which, rich in humus,
supports an association of paludial plants (halophytes). which take root

! Hydrophytic class of Enalids or sea-grass vegetation of Warming.
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firmly in the soil, their mostly strong, interlacing rhizomes forming a
dense sod, resisting the action of waves and winds. Recd-like grasses,
large rushes, and tall umbelliferous plants are the most conspicuous
features of this association. Species are—

Phragmites comnunis. Neirpas lacustris., ‘
Spartine polystachya. Seirpus olneyi.

Spartnan cynosuroides. Seirpus fluvialilis, |
Zizentin auaticd, Cladium effusion. l
Zizaniopsia miliaeee, Cyperus articulalus,

Paniena virgadum. Cicuta maculata, 4
Panicum digiarioides, Oxypolis teretifolia.

Tuphu latifolia. Situm cicutaefolium.

Zizanea aquatica, Scirpus lacustio, and Typha latifolia are among .
the tfirst to gain a firm hold on the muddy shoals, constantly formed by
the deposits of silt with which the turbid waters are charged. The
following plants constitute the lower and closer covering of the soil: %
Cyperus erythrorhizos. Curer alata,
Cyperus strigosus. Homalocenchrus hexandrus. 4
Cyperus stenolepis. Andropogon glomeratus glaweapsia.,
Cyperns speciogus. Rynchospora caduce,
Carex lurida. Rynchospora corniculain.

Chrer albolutescens.

Among other puludial plants which adorn the reed marshes are:

Ipomoca saqittata, Vernonia ¢igantet,
Mesadenia lanceolada, Nagitlarin falealn lanceolata,
Rosteletzkya virginica, Sagittaria monlevidensis,
Boltonia diffusa, Nagittaria viscosa (rare),

plants characteristic of such marshes from North Carolina to Louis-

iana. With these grow also—

Lythrian lineare, LEehinodorus vadicans,
Pontederia cordata, Nagittara {atifolia,

Rumex alfissimus,

of frequent oceurrence as far as the northern limit of the Carolinian
area; and Solidago sempervirens ranging from the coast of Nova Scotia
southward. The Sagittarias often occupy considerable tracts almost
exclusively. The dark waters of ditches and shallow pools at the out-
skirts of these marshes are filled with the floating stems of Jussiaen
diffuse and bordered hy—

Iydrocotyle ravunculoides. Pritimmiion capillocewn,
Hyfrocotyle verticillaia, Aescliynomense virgeniean.

Ranunening seeleratis,

Lleachares mentana, with its densely matted rhizomes, forms wide
patches of shining bright green, rarely accompanied by Kleocharis
palustris.  Triglochen striata, Juncus scerpoides, and J. polycephalus
arc scattered through the marsh, and Vigna glabra and Willughbya
scandens intertwine thetr stems among the grasses and sedges lining
the muddy banks. Sesbunia inacrocarpe and Glottidivm floridivnun
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occupy almost alone the alluvial banks bordering the swamps, covered
with the débris left behind after cvery overflow,

LITTORAL BELT.

This diviston of the coast plain comprises the outlyving islands and
the narrow strip under the influence of the salty tide. Either sandy
or marshy, this Littoral belt presents three distinet formations in its
flora: (1) The piant formation of the strand or sandy flat heach, with
its shingle and salty pools; (2} the plant formation of arid drifting
sands, (3) and lastly the salt marsh.

Halophytic plant associations of the s¢rand . —The strand or sandy flat
beach, of moderate extent, as found in Baldwin County, washed hy
the more or less brackish water of Mobile Bay and the smaller inlets
to the cast of this sheet of water, is almost destitute of vegetation.
The flora of the strand lining the Gulf shore, always moistened by
the salt spray of the surf and flooded by high tides, is poor in individ-
uals and species.  The species found are, many of them, at home on
tropical shores, and they constitute a very open association of sand-
loving, salt-water plants (halophytes), similar to the fpowwea pes-capreae
formation of tropical strands. This fine hulophyte of the morning-
glory family, from which this association has received its name, is not
rare on our Gulf shore. Its interlaced stems form large patches,
which at once attract the attention by the rich dark green of their
fleshy broad leaves and by their large rose-purple flowers.  Nesuariwm
portulacastruae inhabits the shallow salty pools with Culeide inaritine
genlculata, hoth frequent in the West Indies; also with Lo /milicata,
a low shrubby perennial of southeastern North America, and Dordre
(Sreda) Ineards, common on the Atlantic and Gulf shores from New
England to Florida and Mississippi.

KXeroplale plant associations of the dry sends oft Mobile aid Prvdido
biys.—The benches of loose white sand extending along the shore of
Mobile Bay and the land-locked waters of Perdido Bay present a varied
vegetation of sand-loving plants (psammophytes), which are xo scat-
tering, however, as scarcely to hide the snow-white sands.  When
viewed under the glare of the noonday sun, the durk-green foliage of
the stunted live oak, with gnarled limbx, stands out in strong contrast
with the glistening sands. The stiff, leathery, narrow leaves, shining
above and hoary heneath, peculiar to this maritime torm, afford a safe
protection against the injurious effects of excessive transpiration dur-
ing a long-continued drought, when the sand is heated by the scorching
rays of the summer sun.

The grasses arve:

Pardeum repens. Cenchrus incertiey (sand bur).

Panicum littorale. Cenchrus megacephnluz (sand bur).

Stenotaphriom  secundatwr (Saint Augus-  Nieglingta purpurea (purple sand grass).
tine grass). Nieglingta americana (Southern sand grass.)

15894 ——



130 | PLANT LIFE OF ALABAMA.

Of these the first two are frequent perennials, both confined to the
coast and ranging from Florida to Mexico, true sand binders with
their running rhizomes deeply buried. The sand burs are annuals from
the same regions.

Of the sedge family Cyperus leconted, ranging from the coast of
Florida to Louisiana, and the common Cyperies strigosus, are frequent.
Other herbaceous plants here found are:

Fuphorbie polygonifolia, Polygenielle gracilis,
Salsede kel Physalts angustifolia,
Froeliehin floridana. Linaria floridana,
SNiphorychin erecta. Bealdwinia neultiflora,
Niphonychia diffusa. Heterotheea sulnivillaris,
Paronychia riparia, Oenothera hwmnifusa,

Stipulicide setacea.

Of these the first three range northward to New England and the
Great Lakes. The remainder, except the last two, are typical littoral
sand plants, ranging from the shores of North Carolina, (reorgia,
and Florida to Louisiana; the last two are perennials of about the
sane range.,

A small group of low shrubs and suffrutescent perennials, highly
characteristic types, mingle on the sandy benches above with these
assoclations of herbs, all of which are at home in corresponding locali-
ties in southern Georgia and Florida.  Chrysoma (Solidage) paned-
Josculosa, known as golden rod, is the most frequent among them, an
undershrub which is extremely conspicuous when covered with its pro-
fusion of golden yellow flowers, and later on account of its densely
tufted stems retaining their folhage almost throughout the winter.
With these are found Conradine cunescens, contined to the shores of
western Florida and Alabama, with the rave Polygonella polygaina
and Jleliantheniwm arenicola, all sparsely diffused along the shore of
western Florida.  Cescuta endecora, not observed in the State outside
of this region, 1s frequently parasitic on the (%rysonma paweitfosenlosa.

Xerophile plant associations of the dunes.—On the southern shore of
Dauphine Island and on the main shore eastward to Perdido Bay hill-
ocks of drifting white sands, thrown up by the unobstructed action of
winds and waves, rise above the beach, frequently inclosing shallow
swamps and pools between them.  On these dunes the live oak makes
a more or less scrubby growth, frequently not exceeding in size the
sand oak (Quercies myrtifolia), with which it 13 associated.  The latter
is an evergreen shrub branched from the base and from 5 to 8 feet in
height. These, with Ceratiola cricoddes and dwarfed wax myrtles,
form an association of xcrophile evergreen bhushes, augmented by
Cheysoma paveifloserdose and Polygonelle gracilis, the whole fre-
quently intertwined with the stems of the woody creepers lupelopss
incis and Smidiir anricudata.  On the crests and steep sides of the
hillocks the so-called sea oat ( Dniole paridewdata) forms open patches.
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The slender, wirv culms of this grass; 3 to 4 feet high, with scanty
involute rigid leaves, when bending under the hurden of the large,
more or less contracted, panicles of the broad, many-flowered
drooping spikelets, render the species ome of the most strik-
ing types of psammophile plants. It inhabits the dunes from the
southern frontier of Virginia through North Carolina south to Texas
and the Mexican coaxt. By its stout running rhizome, deeply buried
in the sand and sprouting from the rather distant nodes, a single
plant soon colonizes the bare dune.  The flowers appear to he mostly
infertile, as no spikelets with well-matured grain have heen observed
in the specimens from our coast.  /pomoat carnosa, similar in its sub-
terranean stems and root system to the above grass, is not infrequently
found along with it, the numerous long prostrate stemns hearing bright-
green leaves, which cover the sand.  Opuntia crus-coreri and SNiphony-
chia erccta are not rare in the same localities.  The dead tops and
branches of the sand pine (/% nux claise) and tops of the Spanish dag-
ger ( Yicea aloifilia), with the trunks almost completely bhuried in
the drifting sands, increase the impression of aridity on these desolate
shorex.

Mesophile plant associations aof the dines,-—In the shallow sandy pools,
formed mostly by the accumulations of rain water in the depressions
and rendered more or less brackish hy the influx of the waves of the
sea during storm tides, many of the plants of the semiswampy coast
plain mingle with types of various families not found outside of the
littoral belt. Of the former class occur the following, the first two

heing most frequent:

Riymehaospora torreyane, Linum medinm.
IHyperienwm aspalathoudes. Selervice pruciflora glalra.
Lechea torreyi.

Of plants peculiar to the hittoral belt occur:

NCELPPRUS AMErHAanUs. Xyris torfee pellvscens.
Firene scirpoidea. Cassia {Chamaecrista) inissisgippiensis,
Selerin gracilis,

Open groves of Cuban pines cover the flats behind the dunes, merg-
ing frequently into the pine meadows of the coast plain.

Xevophele plant associations of the sendy dry hammocks.—Between
Bon Secour and Perdido Bay low, sandy hills or ancient dunes, rising
above the saline swamps, support a high forest of evergeen trees,
principally live ouk, but with a mixture of laurel oak and Cuban and
long-leaf pine. On these dry, sandy hammocks the sand pine {£inus
clausi), frequent in peninsular and western Florida, reaches its western
limit. In this locality the tree has been found from 50 to 60 feet high,
rarcly over a foot in diameter, breast high. Stunted Spanish oak,
barren ouk, blue jack, and the common wax myrtle formm the under-
growth, and the procumbent stems of the saw palmetto deeply rooting
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in the sand often closely cover the soil.  On the horders of these
woods, and almost confined to them, Rynchospora dodecandra is fre-
quent with the rare Curer dasycarpa, hoth of which occur also in
South Carolina.

Mesophile plant associations of the salt wershes covering the outlying
wsloands.—Dauphine Island 1s the most casterly of the interrapted chain
of islands which incloses the waters of Mississippi Sound; it is the
largest that fronts the Alabama coast and was originally covered with
the Cuban pine. The flora of this island presents no new features, the
vegetation of 1ts dunes, =saline marshes, and pine flats being identical
with that of the corresponding situations on the mainland.

The low islets closer to the main shore and flooded by every high
tide are bare of tree growth, and their borders, if not their whole
surfuce, are almost always soaked by the briny sea, and are not rarely
covered with a floor of fine salt.  Where sand and shingle, thrown up
by the waves, have raised the ground above continued overtlow, ever-
green shrubs preferring a saline soil (halophyvtes), such as ZJoa fru-
tescons, Buccharis halimifolic and B. angustifol i, fringe their shores,
together with Chenopodium berlandiori and Lycivin cavolinianine (sea
cherry).  Batis maritima, Salicornia bigdovii, and S, andigua, low
shrubby paludial halophytes, with Findbristylis spudieca, form a dense,
close cover of perpetual verdure on these islands.

Mesophile plant wssociations (hadophytic) of the salt marshes on the
main shore.—The shallow, tranquil waters of the numerous inlets of
the sea, with their floor of deep, sandy mud, which receive the smaller
pine-barren streams, are covered excelusively by the black rush (Jewens
roemerianus).  The rigid, sharp-pointed, leafless stems which rise 2
feet or more ahove the water, and are more or less erowded, present
a rather compact plant formation highly characteristic of the vegeta-
tion of the littoral region of the Southern Atlantic and Gulf States.
This formation might titly be designated as the Southern Juncaceous
formation. This rush also forms the great hulk of the vegetation of
the extensive saline marshes lining the shore, which at low tide are
above water and which by their position are protected against the
violent action of the waves. In these marshes, associated with the
black rush occur:

Fimbristylix castanea. Thstichlis spicatn,
Funbristylis pubernla, Chaetochlon vinberhis perenniis
Spartina polystnchya. Duspalum vraginatom.
Cladivwm effusmn,

Also the following halophytes:
Limonium carolonanomn, Borrichia frufescens.
Gerardia maritima. Cynanchrian pualastre,

In receding from the water front the marsh gradually rises above
continuous overflow, and the ground affords w firmer foothold. In
such situations the rushes and grasses disappear and a more or less

Fs N
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open vegetation of low perennials and herbaceous plants of various
families tindx its home on the damp. often bare, ground, which is cov-
ered with a salty etHorescence.  On such bare places the following are
found:

Sablxtva stellaris. Tissee mcerina,

(rratiole hispida. ctrmepler arenaria,
Odenlandic Littoralis. Heliotropivm enrassaricwn,
Monndera mowniera (Herpestis onniera) . Ileocharis capitata,

Lippa cuneifolia. Disticlhdis spicate.

Lippea cuneifolin 1s a prostrate perenmal, with rooting, creeping
stems.

In the submerged salt marshes, with a firmer floor, formed by
deposits of a heavier silt, large-stemmed and broad-leaved rushes and
grasses prevail, forming a compact hulophile association of reeds, with
deeply submerged stout rhizomes tightly interlaced. The slender,
pale Spartine patens, with its stiff stems and erect involute leaves,
chiefly prevails with the tall Se/repes vobustus and Spartine polystachya,
and with Aosteletzhye vivginicn wltheacfolic and Tpomoen sagittata,

Shell hetinniocks.—On the shore of the sea and of the larger inlets,
and alony the hanks of the havouw's narrow tortuous marine channels,
heaps of hivalve shells, frequently many yards in length and from 6 to
15 feet and over in height, are encountered, the accumulation of refuse
from the food supply which served a race of men unknown to history.
Large live oaks, aged magnolias, and pignut hickories cover these
heaps, along with dense copses of the red buckeye, the sea pluni, and
the lime-loving Carolina buckthorn, the last two not known from any
other locality in the lower pine region. On these shell banks the
West Indian red cedar (Suisperus birbadensis) is frequently found in
tull perfection, the sturdy (runk =preading out its almost horizontal
branches, with their drooping branchlets, at from 12 to 18 feet above
the ground. Thix tree is frequently found on the low hammocks lining
the shores of the Gulf and its inlets from Mississippi to Florida and
along the Atlantic shore to Georgia.  On the driest summits of the
shell heaps and on the sandy shores of the open seu, exposed to wind
and tide, it is frequently of low stunted growth with the trunk divided
from the hase.  Prickly pear in large patches frequently spreads
over the open placesy Forolentus alsinoedes, widely distributed in lit-
toral regions within the tropics of the New and Old World, has been
observed on the shell banks of Dauphine Island.  Remarkable 1s the
never-failing oceurrence on these shell banks from South Carolina to
Texas of L/imnodei ( Lhirberic) arkansana in the scanty cover of herbs,

CULTURAL PLANT FORMATIONS OF THE (OAST PINE BEILT.

Of the 8,500 or 9,000 sqquare miles covered by the rolling pine barrens
and pine flats of the coast plain east of the Escambia and Conecuh
rivers, not more than about 2 per cent is under tillage, and west of
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these rivers, in the counties of Covington and Geneva, and the lower
part of Coffee, Dale, and Henry, about 10 per cent is under cultivation.
The large areas of the farm lands are used for the pasture of cattle and
sheep, which are left without attention to roam throughout the open
pine forests and intervening swamps.  The people of these sparsely
inhabited regions depend for their livelihood mostly upon the timber
and the resinous productsof the longleaf pine forests.  The land under
cultivation is devoted principally to the growing of food crops, chiefly
corn, sweet potatoes, rice, with some sugar cane, the several products
scarcely suticing to meet the home demand. It 1x only of late vears
that the possibilities of the soil of the hetter elass of pine lands have
received a proper appreciation.  Wherever the sandy loams rest upon
a more retentive, somewhat clavey subsoil, these lands, with the help
of a slight outlay for fertilizers, never fail to give satisfactory returns
to the tiller. In the few localities where the experiment has heen made
the cultivation of cotton has proved successtul. The tropical sugar
cane is grown on every farm for the production of the largely con-
sumed table sirup and raw sugar to cover the needs of the homestead.
On the best of the pine land this crop will prove to be profitable, if
undertaken on a more extensive scale.  For on these landx the cultiva-
tion of the sugar cane is easier and less expensive than on the heavy
alluvial lands, which frequently require large outlays for drainage.
Moreover, the cane grown on these pine lands vields a juice of great
purity and rich in crystallizable sugar,

With the increased facilities for transportation to distant northern
markets, much attention has heen given to truck farming all along the
railroad lines, and the large shipments of cabbages and Irish potatoes
and other vegetahlesx and fruits made every spring show the inereasing
importance of this industry.  Among fruits, strawberries and water-
nmelonx are raised in large quantities for shipment. On the rolling
pine lands, with o suitable subsoil, peaches and grapes under proper
modes of cultivation, succeed well.

This industry of truck farming is carried on most extensively on the
Coast plain.  Upon this low land, where the winter climate 1s tempered
by the proximity of the sca, the warm, sandy loams produce ¢rops which
reach their perfection atan carlier date and with less risk of injury by
frosty weather. During the winter and early spring the extensive fields
of cabbages present a most peculiar compact plant fornuation of a bien-
nial member of the Brassica tribe, alternating with a tuber-bearing,
solanaceous annual—-the Irish potato. The planting season of the vari-
ous crops of early vegetables for northern markets extends from the
middle of October to the middle of March., The mean temperature of
this period averages about 57%, with a mean of all the monthly highest
temperatures of 78~ for the coldest part of the growing season—De-
cember to February: conditions highly favorable for starting and fur-
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thering the growth of the prinecipal erops named, besides other root
crops of minor importance, such as radishes and turnips, and also kales,
peas, beans, cucumbers, ete.  The plants easily recover from theinjuries
inflicted by light frosts, particularly when these happen in cloudy
weather und when the return of the sunshine is gradual. The warmth of
the sun raises the temperature of the soil and gives a new lmpetus to
growth in compensation for the check it has received.  Sudden changes,
however, to temperature below the freezing point. succeeded 1mme-
diately by sunny weather, not infrequently prove disastrous to the
crops. Cabbage plants are constantly transferred from the cold frames
to the field from October to December, and the crop is marketed from
December to Mav, Irish potatoes are generally planted from the
beginning of Januarv to the latter part of February, and yield the
frstcropsin April.  Peas are sown in January and early in February;
beans, squashes, and sweet corn about the first of March, when toma-
toes, cucumbers, and melons, which have started under glass, are
transferred to the open.  Large quantities of these vegetables reach
the northern markets from April to the beginning of summer.

After these various crops have been harvested, chiefly gramineous
plant formations take the place of those mentioned above. Field corn
is frequently planted after the removal of the first crops of cabbage
and Irish potatoes; crops of Ttalian or golden millet also frequently
take their place; cowpeas are planted for fodder, but most frequently
for the purpose of fertilizing the fields by plowing under. Far the
largest part of the cultivated fields, however, is left to a luxuriant
growth of weedy grasses, chiefly crab grass (Syntherisma (FPuniciun)
sanguinale), bull grass (Duspahwn boscianuwnd), yard grasses (Fleusine
endica, Loptocldou yncronato, Puaspalune dilatatind), and the so-called
Mexican clover (Bichurdia scabpi), which furnish abundant, spontanc-
ous crops of nutritious hayv, and also pasturage to the ¢lose of the season.
In fact, 1t may be said that forage crops of various kinds can be grown
in succession throughout the year. QOats and rye furnish green pas-
ture through the winter; veteh ( Frese sative), cowpeas, and bur clover
(Medicago naerdata) will yield crops for soiling in the carliest days of
spring. Oats cut in the milky stage are cured for dry feed in May and
June. Cowpeas, millets, various kinds of sorghum, known as durrha
or kafir corn, millo maize, and pearl millet; cattail millet, Hungarian
grass, and the so-called Johnson grass (Sorghum halepense) furnish
ereen forage and hay crops throughout the summer; to which, near
the coast, can be added the Guatemala grass or teosinte (Ffucllaena
mexicana), the genuine Guinea grass (Lunicum jumentorum), and Para
arass (Hwiciem molle),

The cultivation of the orange on our coast is wholly confined to the
sheltered coves on the shores of the large bays and of the Gulf. The
loquat tree, or Japanese wmedlar (FKriobotrya juponica), has produced
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abundant crops of its luscious fruit, which ripens early in the spring.
This tree has, however, during the past tew vears been threatened with
destruction by the same blight which has proved so disastrous to the
pear orchards throughout the region. Under the care of experienced
cultivators, the raising of peaches as well as of the finer kinds of
grapes is of much promise. The fig produces abundant fruit, which
15 consumed fresh or used for preserves; and the scuppernong grape
yields its crops vear after year with regular abundance. The cultiva-
tion of the fine kinds of pecan nut has greatly increased during the past
15 or 20 yecars, and the increasing crops of fine nuts are now secking
an outlet to distant markets,

lerotic subtropieal arborescent flora.—The mildness of the climate
of the coast region is most fullv attested by the luxuriant and varied
growth of woody exoties from subtropical and tropicul regions of the
Old and New World, which adorn our gardens and grounds, and which
furnish many of the trees that shade our streets and dwellings.  Of the
shade trees are to he mentioned the China tree (Melive azedurach), the
most frequent, and its variety of lower growth known as the umbrella
China tree; also the paper mulbervy (Browssonetic pepyrifera). Of
smaller-sized trees conspicuous by their profusion of flowers the c¢rape
myrtle ( Lagerstroeniin indica) takes the first place; to which are added:

Ligustrum japonicum {Japancse privet). Afhzzia pdibrissin (silk tree).
Crncmnomion eamphora (camphor tree), Aeacic farnesiane (sweet opoponax},
Fhuniea granatwon (pomegranate). Osmanthus fragroms Oonjor, (sweet olive),
Jutropla  carthaginiensis (large  cassava  Michelie (Magnolia) fuscata,

tree). Viburnum odoratissimun {Chinese vibur-
Supimn weliferwin (Chinese tallow tree). num).

Of evergreen coniferous trees the deodar cedar ((vdrus deodara),
Chinese cunninghamia (Cunninglutinia chinensis), Chili pines (lrau-
cirin spp. ), the somber eypress (Crpressus semipervirens) of Mediterra-
nean Europe, and the weeping evpress (Cupressis funebrisy from Asia
not rarely adorn the grounds about dwellings throughout the Lower
Pine region,  Of the large number of hardy shrubs, only the most fre-
quentand prominent can be mentioned, the hybrid Indian azaleas taking
the first place.  Thexse shrubs, loaded with a profusion of flowers run-
ning from pure white through all shades of dazzling flame-color, ver-
milion, pink, and purple, are produced from the beginning to near the
close of spring in a perfection scarcely ever surpassed.  Many of these
plants grow to a height of from 6 to 8 feet, covering square vards of
ground with their low, wide-spreading branches,  Thesingle-flowered
Comellea guponica, of almost tree-like growth, puts forth its abun-
dance of flowers from the middle of January through the winter, as do
several kinds of laurestines, The more tender varieties of the former,
with double flowers, need for their perfect development a slight pro-
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tection against continued rains and spells of extreme cold. The fra-
grant pittosporum (Fittosporum tobira), jessamines, cape Jessamine
( Gardeniu) are perfectly hardy. The century plant (Agave americana)
not infrequently puts forth its candelabra-like flowering shafts, and
yuccas { Yueca treculeana, ete.) from Mexico and the adjacent Texan
region, and the tropical so-called sago palm (Cyecas revoluta) and
arrowroot palm (Zamia integrifolia) of southern Florida add to the
number of decorative evergreen plants.



SYSTEMATIC CATALOGUE OF THE PLANTS GROWING WITHOUT
CULTIVATION IN ALABAMA, INCLUDING DESCRIPTIONS OF NEW,
RARE, AND LITTLE-KNOWN SPECIES.

SLIME MOILDS.'

-—_ - —

Subkingdom MYXOTHALLOPHYTA (MYXOMY-
CETES). Slime Molds.

Ordoer PLASNODIOIPTHORATILES,
Family PLASMODIOPHORACEAE.

FRANKIA Brunch.

FPrankia alni (Wor.) Atkinson,

Ala. Buoll. 133, Cornell Ball. 50,
Forming gulls on roots of Alnus sp. l.ee Connty, February, 1892 (Atkinson); July,

1896 ( Underwood §- Farle).
Prankia ceanothi Atkinson, Bull. Tovr. Club, 19:171, 1892,

Ala. Bull. 133. Cornell Bull. 50.
On roots of Ceanothus americanws, Loe County, Anburn, November, 1891 {.1tkin-

gon); Lee County, May, July, 1896 { Underwood - Larle).
Order MYNOGASTRALES,
Family TRICHIACEAE.

ARCYRIA Hall.

Arcyria ferruginea Sauter.

Ala. Bull. 133.

L.es Conuty, February, 1RI6 ( [ nderwood & Farle).
Arcyria punicea ’ers.

Ala. Bull. 133.
Lee County, Decemnber, 1895 { U'nderwood) ; February, 189 { 'nderweood § Farle).

TRICHIA lall

Trichia affinis De Dary,

Ala. Bull, 135.
Lee County, February, 1896 ( {‘adericood & Farle).

Trichia chrysosperma (Bull.) DC.

Ala. Bull, 135,
L.ee Connty, November, December, 1895 ( [ 'nderwood).

Trichia varia Pers.

Ala. Bull. 135.
Lee County, December, 1895 (I 'nderwood).

tClontributed by P'rof. F. 8, Earle, of the Biological Survey of Alabama, April, 1899,
Collection made mostly in the vicinity of Auburn, Ala.
139
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TUBULINA [Ders.

Tubulina cylindrica (Bull.) DC.

Ala. Bull, 135.
Lee County, March, 1896 { Underwood 4 Farle).

HEMIARCYRIA Rostf.

Hemiarcyria clavata (Pers.) Rostf.
Peters coll,  Ala. Bull, 134.
On Pinus sp. ( Peters),
Hemiarcyria funalis Morgan.
Ala. Bull. 134,
L.ee County, December, 18495 ( {'ndericood).
Hemiarcyria rubiformis (Pers.) Rostf.
Ala, BBull. 134.
L.ee County, November, 1895 ( Underwood); February, 1896 ( I'nderwood  Farle).
Hemiarcyria serpula (Scop.) Rostf,

Peters coll. No. 105, Ala. Bull. 134.
(Peiers.) Lee County, December, 1895 ( U'nderwood).

LYCOGALA Michx.

Lycogala epidendron (L.} Buxh.

Ala. Bail. 134,
Lee County, IFFebruary, March, 1896 ( Underwood 4 Farle).

CALONEMA Morgan.

Calonema aureum Morgan.

Ala. Bull. 133,
gﬂ‘mttan wood. Lee County, December, 1895 ( { ‘nderwood).
io.

Family CRIBRARIACEAE.

CRIBRARIA Schrad.

Cribraria argillacea Pers,

Grevillea, 2:68, as Licea spermoides B. & C. Ala. Bull. 134,
( Beaumont.)

DICTYDIUM Schrad.

Dictydium cernuum (}ers.) Nees,

Petert coll., as D, umlilicatum. Ala, Bull, 134,
( Peters.)

PERICHAENA Fr.

Perichaena corticalia (Batsch) Rostf,
Petera coll, No, 106.  Ala. Bull, 134.

(Peters.)
Family CLATHROPTYCHIACEAE.

CLATHROPTYCHIUM Rostf,

Clathroptychinm rugulosum (Wallr.) Rostf.
Peters coll. Ala, Bull, 133.
On Quercus, 1873 ( Peters).

ENTERIDION Ehrh.

Enteridium olivaceum Ehrh,

Peters coll. No. 125a, as Licea applanata. Ala. Bull. 134,
(Peters.)



SLIME MOLDS,

Family RETICULARIACEAE.

RETICULARIA Bull.

Reticularia atra (A, & 8.) Fr.
Ala. Bull 1353, Lee County, March, 1396 ({'nderwood & Farle).

Family DIDYMIACEAE.

Didydium clavus (A. & S.) Rostf.

Peters col]l. Ala. Bull, 134.
August, 1855 ( Pelers).

Family SPUMARIACEAE.

SPUMARIA I’ers.

Spumaria alba (Bull.) DC.

Peters coll. Ala. Bull. 135.
1865 { Felers).

Family PHYSARACEAE,
BADHAMIA (urt, & Berk.

Badhamia decipiens (Curt.) Berk.,

Grevillea, 2:066, as Physaram chrysotrichum B, & C. Ala. Bull. 133.
On dead wood ( Peters).

LEOCARPUS Link.
Leocarpus fragilis (Dicks.) Rostf.
PHYSARUM [’ers.

Physarum cinereum (Batsch) Pers,
Ala. Bull, 134.

On grass and clover. l.ee County, March, 1896 ( Underwood 4" farle).

Physarum flavicomum B. & Br.
Peters coll. Ala. all. 134,
1855 ( Pelers).
FPhysarum petersii §. & C.
Grevillea, 2 : 66. Poters coll. No, 14, Ala. Ball, 131,
On dead wood ( Peters).
Physarum pulchripes Peck.

Ala, Bull. 134,
Lee County, March, I8 (U'nderwood & Earle),

FULIGO llall,

Fuligo septica (Link) Gmel.
Peters coll. No. 107,  Ala. Bull. 134,
(Peters.) Lee County, April, 1896 ( I'nderwood 4* Farle).

Family STEMONITACEAE.

STEMONITIS Gled.
Stemonitis fusca Roth.
Ala. Bull. 135, |
Lee County, February, 1896 ( Underwood & Farle).
Stemonitis microspora lLister.

Ala. Bull, 135.
Lee County, February, March, 1896 ( 'nderwood & Larle).

141
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Btemonitis tenerrima B. & C.

Ala. Bull. 135.
Lee County, November, 1895 ( { nderwood),

COMATRICHA I'reuss.

Comatricha friesiana (De Bary) Rostf,

Ala. Bull. 133.
{ Peters.)

Comatricha typhina (Roth) Rostf.

Peters coll. Ala. Bull. 133.
(Peters.)

Family CERATIOMYXACEAE.

CERATIOMY XA Scliroet,

Ceratiomyxa mucida (Pers.) Schroet.

Ala. Bull. 133,
( Peters, Beaumont). lLiwce County, April, I8N ( L'nderwood §- Farle),

ALGAE,

As yet the study of the classes of true thallophytes, embracing the
plants generally described as algae, has received scarcely any attention
in Alabama. The sandy shoals and the sandy shores washed by the
waves along the eastern Gulf coast froin Louisiana to northwestern
Florida are unproductive of algae, and only a few species of the higher
forms find their home on our shore. With the exception of Characeae
and Lemaneaceae, it has been wvecessary to omit the so-called fresh-
water algae, a8 we know too little of them at present.

The successful efforts of Dr. George L. Taylor and the Messrs, K. M.
Cunningham and William McNeil in cleansing samples of the mud of
Mobile Bay obtained from the almost freshk water of the estuary
of Mobile Liver, the more or less brackish water of the upper bay
and the brine of the lower bay have brought to light a considerable
number of interesting forms of the diatom family, which are here placed
on record. The work of these skillful and diligent colleetors has been
gspoken of by Hon. J. D, Cox, LL. D,, of Cincinnati, in the American
Monthly Microscopie Journal.! At the same time the following list has
been furnished by Mr. Cox, to whom the cleansed material was at the
time submitted for examin:ition, The generic and specific names have
been revised to conforin with De Toui’s Sylloge Algarum.

1¥Vol. 6, p. 1156 (Augnst, 1885),
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Subkingdom EUTHALLOPHYTA.
Division EUPHYCEAE.

Order BACILLARIALLS,
Family BACILLARIACEAYE (DIATOMACEAE).! Diatoms.

Subfamily DISCOIDEAFE,.
PARALIA ileil.

Paralia sulcata (Ebreub,) Cleve. Melosira sitlcate Kuetz,

Marine.
New Jeraey.

COSCINODISCUS Ehrenb.

Coscinodiscus radiatus Ehrenb.

Marine.
Noew Jersey.

Coscinodiscus subtilis Ehrenb,
Marine and in brackish water.
New Jersey,

Cosacinodiascus lineatus Ehrenb.
Salt and brackish water.

New Jersey.
Coscinodiscus excentricus lihrenb.

Fresh, brackish, and salt water.
New Jersey.

ACTYNOPTYCHUS Lhrenb.

Actinoptychus undulatus (Bailey ¥) Ralfs.

Marine mud.
Tampa Bay ((7. H. Taylor). New Jersey.

Actinoptychus splendens ( Ehrenb. ¥) Shadb.

Brackish water.
Tampa Bay (G. . Taylor). Ncw Jersey.

Actinoptychus areolatus (lihrenb.) Schmidt.

AULISCUS Khreub.

Auliscus caelatus Bailey.

Marine.
Tampa Bay ({;. . Taylor). New .Jersey.

Auliscus sculptus (Wm. Smith) Ralfs,

Mariue.
New Jersey.

Auliscus pruinosus Bailey.

Marine.
Tampa Bay (. H. Taylor).

Auliscus punctatus Bailey.

PSEUDAULISCUS Leudl.-Fortm.

Pseudauliscus radiatus (Bailey) Rattray. Auliscus radiaius Bailey,

——— - —_— - -

i All the following species are from Mobile Bay,



144 PLANT LIFE OF ALABAMA,

EUPODISCUS Lhrenb.
Eupodiscus radiatus Bailey.

AULACODISCUS Ehrenb.

Aulacodiascus argus (Ehrenh.) A. Schmidt. Tripodiscus argus Ehrenb. Fupodiscus
argus Wm. Smith,

Marine.
Tampa Bay (. H. Taylor). New Jersey.

ACTINOCYCLUS Ehrenb,
Actinocyclus ehrenbergtii Ralfs.

Subfamily BIDDULPHIOIDEAE.
CHAETOCEROS Ehren).

Chaetoceros varians (l.auder) Van Heurck. Bacteriastrum varians launder. B,
curvatum Shadb.

TRICERATIUM Ehrenb.

Triceratium favus Ehrenh.

Salt or brackish water.
Tampa Bay (. H. Taylor). New .Jeracy.

Triceratium alternans Bailey.

Marine.
New Jersey.

Triceratium punctatum Brightw. 7., sculptum Shadb.

AMPHITETRAS Ehrenb.

Amphitetras antediluviana Ehrenl,

Marine,
Cosmopolitan,

ODONTELLA Agh.

Odontella aurita (I.yngb.) Agh. [iatoma auritum Lyugl, Biddulphia aurita Brébis,

Marine mud.
New Jearsey,

Qdontella turgida (Wm. Smith) Van Heurck. Cerataulus lurgidus Ehren,

Marine mudl.
Naw Jeaersey.

CERATAULUS Ehrenb.
Cerataulus smithii (Roper) Ralfs.

TERPSINOE Ehrenb.
Terpsinoé americana (Bailey) Raifs.
New Jersey.

Terpsinoeé musica Ehrenh,
Tampa Bay., New Jersey.

Subfamily FRAGILARIOIDEAE,

BEBUNOTIA Ehrenl.
Eunotia arcus Ehrenb.

Eunotia triodon Fhrenb,

Fresh water.
Neow Jersey,
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GRAMMATOPHORA LEhronb.

Grammatophora marina (Lyngh.) Kaetr.

Marine,
New Jersey.

Subfamily NAVICULOIDEALE,
NAVICULA Dory.

Navicula lyra Ehrenb.
Fresh and brackish (#) water,
New Jersey.

Navicula irrorata Grev.

Navicula permagna (Biiley) Edwards.
Brackish or salt water.
Tampa Bay., XNew Jersey.
Navicula maculata Fdwards.
Navicula distans (VWm, Smith} Ralis,
Navicula caribaea Cleve,

Navicula didyma Ihrenb.
Marine.
New .Jorsey.
Navicula kennedyi Wm. Smith,
Marine.
New Jersey.
Navicula praetexta Ihrenh,
Marine,
New Jereey,
Navicula serratula runow.
Navicula longa {{iregory i Ralfs,

Navicula major Kuetz.
Fresh water.
New Jerscy.
Navicula nobilis (Ehrenh.} Knety,

Fresh water. -
New Jerscy.

Navicula aspera Ehrenb.  Sawroneis aspera Ehrenh., S puleliella \WWm, Smith.

Marine. |
Tampa Bay. New .Jersey.

DICTYONEIS (leve.

Dictyoneis marginata (l.ewis) Cleve. Navienla marginata l.ewis,

Fresh wuter.
New Jersey,

FPRUSTULIA Agh.
Prustulia lewisiana (Girev.) 1te Toni. Navicwla lewisiana Grev.
STAURONEIS Lhrenb,

Stauroneis phoenicenteron (Nitzsel) Ihrenb,

Fresh water,
New Jersey.

PLEUROSIGMA W Swith,

Pleurosigma validum Shadh.

1894 10
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AMPHIPRORA LEhrenb.
Amphiprora costata (O'Meara,!

PLAGIOTROPIS I'fitz.

Plagiotropis vitrea (Wm. Smith?) Grunow. _dmphiprore ritrea W, Smith,
Plagiotropis elegans {Wm. Smith) Grunow. .ltmphiprora elegans Wm. Smith,

CYMBELLA Agh.
Cymbella heteropleura (ILhrenb.) Kustz,

AMPHORA Ehrenb.

Amphora proteus Gregory.

Brackish or salt water.
New .Jersey.

Amphora clevei A. Schinidt,
Amphora cingulata Cleve.

NITZSCHIA liasaal.

Nitzschia scalaris (Ehrenl, 7) Wm. Smith.

FFresh or hrackish water,
New Jergey.

Nitzschia sigmoidea {(Nitzsch) W Smith,

Fresh water,
New Jersey.

Nitzschia circumsuta (Bailey) Grunow.
Snbfamily SURIRELLOTDEAT.

SURIRAYA Turp.

Buriraya febigerii Lewis,

Brackish water.
Tampa Bay. New .Jersey,

Buriraya fastuosa Ilhrenl,

Marine.
New Jersey.

CYSTOPLEURA Diréhis,
Cystopleura zebra (Elrenb.) Kuntze.  Fpithemia sehra kuetr,
CAMPYLODISCUS Il hreul.

Campylodiscus clypeus Elrenb.
Campylodiscus limbatus Drébis,

Class CHLOROPHYCEAE. Green Algae.

Orcler 12 IR TOCOCCANANLES.
Family HYDRODICTYACEAE.

HYDRODICTYON koth.

Hydrodictyon reticulatum (L.} I.agerh.

stagnant pools, ditches, Over the State.
United States, Canada, Iurope,

I'There is some uncertainty about this name,—1ul,



CHARACEAE AND SEAWEEDS. 147

Ordoer CONFEIRVALES,

Family ULVACEAE.

ULVA 1. 8Sealettuce.

Ulva lactuca (L.) .o Jolis.
On piles and sunken timber, salt and brackish water.  Mobile Bay.,

Ulva enteromorpha Le Jolis,
Moblile Bay, with the Tast.

Class CHARALES!
Family CHARACEAE.

CHARA Vauill,

Chara gymonopus humboldtii A. Br.
In swiftly ranning streams.  Bibb Connty, Little Cabhawba River (F, A, Smith).
Louisiana to New Lngland, Europe,

Chara fragilis {1..) Desv,
In gwiftly running streams, Litile Cahawba River, Bibb Connty (£, 1. Smith).

NITELLA Agh.

Nitella glaziowvii Ze¢ll.
In deep, geutly flowing water, Fstnary of Mobile River. September, fruiting
abundantly nnder the water 10 fect dee)r.

Nitella tenuissima A. Br.
In deep, still, brackish water., Upper part of Mobile Bay; dredged from a depth
of 15 feet and over,

Niteila tenuissima A, Br., formu.
In large tufis. Daldwin County, above the month of I'ly Creek on the muddy
bottom., Almndant,

Nitella acuminata A. Ir,
In deep water. Estuary of Mobile Lliver with N, glaziorii,

Nitella acuminata subglomerata A. Br,
With the alove.

Nitella acuminata brachyteles A. Dr.
With the last.

Class PHAEOPHYCEAE.

Order CYCOLOS1TPOIRATILICS,

Family FUCACEAE.

SARGASSUM Ach. Guifl weed,

Sargassum bacciferum Turn.
I'requently washed ashore ulong the Mississippi Sonnd and on the strand of IBild-
win County.

Sargassum vulgare Agl.
Harely washed ashore on the outside shore and the outlying islands.

ITdentitied by T. 1°. Allen, M. D.
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Class RHODOPHYCEAE. Red Algae.
Order NEMALIONAILLES.
Family LEMANEACEAE.

LEMANEA Bory.

Lemanea fucina mamillosa (Kunetz,) Atkinson, [f.mamillosa [Kuety.

In rivaletsa. North Alabama ( Pefers). Mobile.
North Carolina, Chapel Hill,

TUOMEYA Ilarv.

Tuomevya fluviatilis Ilarv,

On rocks in Warrior River near Tuscaloosa, 1837 ( Tuoniey).
Yirginia near IFrederickshnrg ( Bailey); Connecticut; Maine, Mount Desert Island.

Family HELMINTHOCLADIACEAE.

BATRACHOSPERMUM Roth.

Batrachospermum moniliforme Roth,

In brooks and springs. Over the State; very variable. The Southern form inhal-
its in abundance switt-running pine-harren streams, attached to submerged timber
amd reots, with a thallus from 6 to 8 inches long of a deep green to olive-brown color.
It has not been observed outside of the Const 1'ine belt.

Order IRITOINDY MENIATLRS,

Family SPHAEROCOCCACEAE.
GRACILARIA (irev.

Gracilaria armigera Ilarv.
Mobile. Misgisgippi Sound, Cat Island, Dauphin Island.

Family DELESSERIACEAE.

CALAGLOSSA (Ilarv.) J.G. Agh

Calaglossa leprieuri J. . Agh,

Brackish water. Estuary of Mobile River, on immersed trunks,
Warmer seas of the Old World.
New Jersey.

FUNGI.

About the middle of the present century, following the work of Baron
von Schweinitz in the same field, the Rev, M. A, Curtis, of North Car-
olina, and the Rev, M. J. Berkeley, of Iingland, devoted their attention
to the study of the fungi of the Southern United States. With these
mycologists cooperated Mr. Raveunel, of South Carolina, and Judge
Peters, of Moulton, Ala. The latter proved a most active contributor,
exploring a region hitherto o veritable terra incognita to science, and
affording further light on the distribution of fungi in this part of our
continent.
is collections were chielly inade daring the period from 135:& to
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1864 in that part of the Tennessee Valley and of the mountain region
of Alabama ewmbracing Lawrence, Winston, and Walker counties,
Peters submitted his collections to Curtis and also partly to Ravenel.
The descriptions of his new species were published in the first to the
third volumes of Grevillea (1872 to 1876) under the ¢ Notice of North
American I'nngi,” by Berkeley and Curtis, and a smaller number were
issuzed in Ravenel’s Fungi Caroliniani lxsiceati (1852 to 1860). In
his manuscript catalogue of Alabama fungi, left, with his collection, to
the University of Alabama, Peters enumerated a little over 500 species
under 122 genera, most of them contained in three quarto volumes.
These specimens are still in a fair state of preservation,

Jarly in the sixties (;. A. Beaumont, an enthusiastic young botanist,
joined Peters in the exploration of the cryptogamic flora of the State,
but working in his own surroundings. After a short stay in Lawrence
County, Beaumont collected in southeastern Alabama near Brooklyn,
in Conecuh County, and Troy,in Pike County. His specimens were
also forwarded to Mr. Curtis and were duly noticed in the publications
of the authors named ubove.

After a long lapse of years the investigation of the mycological flora
of the State was most actively resumed by Prof. George I'. Atkinson
(Cornell University, New York), chiefly during the years 1839 to
1892, while in eharge of the biological department of the Polytechnic
Institute and the State Agricultural Kxperiment Station at Auburn,
assisted Dby some of his graduate students, prineipally B. M. Duggar,
1889-90, and C. L. Newman, 1840-91, The field work was chiefly con-
fined to Lee County, and the results of his labors were published in the
Bulletin of the Cornell University, vol. 3, No. 1, Ithaca, N. Y., June,
1897, In this Bulletin 644 species under 201 genera are enumerated,
of which three genera and 61 species are deseribed as new,

Prof. L. M. Underwood, while in connection with the biological depart-
ment of the Polytechnie Institute (1895-96), and I'rof. I'. 5. Karle, of
the horticultural department, and sinc¢e 1896 in the biological depart-
ment of the same institution, eontinued with great zeal the labors of
their predecessors in the field of Southern mycology. Their explora-
tions were principally confined to the vicinity of the Institute. I’ro-
fessor Underwood made a trip to the mountain region of the State fromn
its eastern limit westward to the section first explored by 1’eters.
Professor liarle made, occasionally, some collections in Mobile County.,
His assistants in field work, I'rof. C. I', Baker and Mr, Benton of the
Alabama Experiment Station, are mentioned.

In 1897 appeared the Preliminary IList of the known species of
Alabama Fungi, by L. M. Underwood and IF. 8. Earle, as Bulletin No. 80
of the Alabama Iixperiment Station at Auburn., In this publication,
as stated by the authors, arc contained all the Alabama species referred
to by Berkeley, all contained in the DPeters collection, and those con-
tributed by Peters and Beanmont to Ravenel’s Exsiccati; besides these,
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those collected by Professor Atkinson or his associates and deposited in
the herbarinin of the Alabama "olytechnic Institute, the material col-
lected by G. W. Carver of the Tuskegee Normal and Industrial Insti-
tute in Macon County, and the species reported upon by the authors
in later papers from material collected in 1395 and subsequently.

The following list of the Alabama fungi has been kindly furnished
by Prof, I'. S. Earle. The writer takes this occasion to express his
gratitude for this valuable contribution to his catalogue of Alabama
plants.

Introductory to this list Professor Itarle makes the following remarks:

In the Preliminary List of Alabama Fungi, of Underwood and Earle, published
during the summer of 1847’ 1,110 species were noted as ocenrring in the State, and the
distribution by counties was given. At albont the same time FProfessor Atkinson
published his list of 644 species, which appeared as Bulletin, Vol. 3, No, 1, of the
Cornell University. Two hundred and thirty-two of the species were not given in
Bulletin 80,

These two publications are the busis of the {following list, thongh it containg i
number of additional species not reported tn either of them,

The nomenclature adopted is essentially that of Engler & Prantl, Dic Natuer-
lichen Pflanzenfamilien. This necessitates the change for good reason of a few of
the Saccardian generic names that were used in the above publication, Tle sequenco
of orders aund families is that of Engler & Prantl’s work, the genera and species
being arranged alphabetically.

To this the writer has to add that, in order to bring his list into
accord with the plan adopted in the present work, the genera had also
to be systematically arranged according to the work of the above
authors, and the anthority for each genns had to be given. IFurther
have been added citations for the more recently describied species,” the
naines of collectors in Alabama, and the distribution of species by
States, a8 far as could be ascertained from the wvarious-State tloras,
occurrence in Europe being also noted.

Division EUMYCETES. Fungi.
Class PHYCOMYCET.

[+]

>.

Order CHY TIRIIDIATILILS,
Family SYNCHYTRIACEAE.

SYNCHYTRIUM De Bary & Woronin,

Synchytrium decipiens Farlow,

Ala, Bull. 135.8
Un Faleala comesa. Dekalh County, May, 189 ( U'nderwood & Farle).

U'T'his Bnlletin was dated April, 1897, but was not issned till ahout Jaly 1,
:Except wben the publication ocenrred in cither the Alabama or the (ornell
Bulletin,
3¢¢ Ala. Bull,” denotes Bulletin No. 80 of the Alabama Agrienltural Experiment
station, referred to in the introduection.
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Synchytrium fulgens Schroet.
Ala. Bull, 135,
On Oenvthera laciniatd,  Leo Connty, April, 1896 ( Underwood § FKarle).
Lurope.

Synchytrinm pluriannulatum (B. & C.) Farlow.

Grevillea, 3:57, under Uromyces. Ala. Bull. 135,
On Sanicwla sp. ({elers).

Order NMUCOIRATLES,
Family MUCORACEAE.
MUCOR (Micheli) Link.

Mucor beaumontii B. & (,

Grevillea, 3: 148, Ala. Bull. 136.
Ou Dirasgica oleracea ( Deawmont).

SPORIDINIA lLink,

Sporidinia aspergillus (8cop.) Bchroet.
Peters eoll. No, 130, as Wucor ramosus Bull.  Aln. Bnll, 136,
On decaying Boletus sp,  Lee Couunty, July 10, I8M @ I iderwood ),
Lurope.

Orcdder SAIPROLEGNIATILLLS,
Family SAPROLEGNIACEAE.

SAPROLEGNIA Necs.

Saprolegnia declina 1lumph.

Cornell Bull. 14.!
(1 dead tlies in water. Lee Connty, Anhurn (. 1/kinson).

Saprolegnia monoica Pringsh.

Caornell Bull. 14,
On dewd tlies in water.  Lee Connty, Auburn (Cikinson).
Enrope,

ACHLYA Nees,

Achiya ameticana lInwuph,

{lornell Binll 14,
On dead lies in water. Lec County, Aubnrn ([{kivson),

Achlya apiculata De Dary.

Cornell Iinil. 11,
On dead tlies in water.  Tee County, Auburn (Aikinson),

Lurope.
Achlya oblongata globosa Humpl.

Cornell Bnll. 14,
Onu dead tlies in water.  Lee County, Auburn {dtkinzon).

Ordor P’ERONOSIPOIRALILILS,
Family ALBUGINACEAE.
ALBUGO (Pers.y Knntze, (Cysrores Lév.))

Albugo amaranthi (8chw.) Kantze.
Ala, Buil, 138, Cornell Bull, 14, as Cystopus btife (Biv.) De Bary.
On leavesof ITmuerenthus retroflecis.  Lee County, Auburn, June 20, 1890 (Atkinson).
On leaves of Admaranthus spinosns. Leo County, Auburn, June 20, 1890 (Athinson),
On Amaranthus sp.  Hale Connty, May, 1836 { Underwood); Lec County, July, 1806
( Underwood & arle).

S ——— = - ——————

Lee Cornell, Ball.”" denotes the Cornell University Bulleting vol. 3, no. 1, referred to
in the introduction,
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Albugo candida (I'ers.) Kuntze.
Ala, Bull, 136, Cornell Bnll, 14, under Cystopus,
On .trabis virginice. Lee Connty, April, 18306 { { nderiood & Earle).
On Lepidivm virginicum. Leo County, Maveh, 1800 (L. S, Fdwards).
On Senebiera sp.  Lece Connty, May, 18596 ({ nderwood & Eurle).
On Lepidinm, cultivated cress, ete. Lee County, Aulhuan {Athinson),
Furope,

Albugo ipomoeae-panduratae (Schw.) Swingle,
Ala. Bull. 136. Cornell Bull, 14, under Cystopus.
On fpomoea batatas. Lee County, Aubuary, July, 1890 (Atkinson).
On Ipomoea pandurata. Lece County, July, 18396 ( { nderwood - Farle).
On Ipomoea purpurea.  Les County, June, 1890 (Aikinaon),
On Jacyguemontia (fpomoea) tamuifolia. Lee County, July, 1896 ( Underweood & Farle).

Albugo portulacae {D(C.) Kuntze,

Ala. Bnll 136, Cornell Ball. 14, under Cystopus,
On leaves of Portulaca oleracea.  Lee County, Anburn, July 3, 1890 (Al tkinson).

Albugo tragopogonis (P’ers.) 8. 17, Gray.,

Ala. Bull. 136, Cornell Bull. 14, unider Cystopns.

On leaves ot Ambrosia artemisiacfolie. Montromery County, Pike road, June, 1880
(Atkinson),

On Tragopogon porrifoelins.  Lee Conuty, May 5, 1800 (dhinvon),

Europe.

Family PERONOSPORACEAE.

BASIDIOPHORA LRoze & Cornu.

Basidiophora entospora Roze & Cornn,

Cornell Bnll, 15,
Onleavesof an .{sfer oran Lrigeren. Lee County, Auburn, Febraary, 1890 ( Athinson).
Europe.
BREMIA Regel.
Bremia lactucae Regel.
Cornell Ball. 15,
On leaves of Lactuce sp.  Lee County, April, 1897 ( Farle & Laker).
Furope.

PERONOSFORA (ornu.

Peronospora alsinearam {‘ispary.

Cornell Buall. 15,

On leaves of Cerastinm sp, Lee County, Auburn, Febrnary and December, 1890
(Aditkinson),

Eurgpe.

Peronospora alta I'kl.

Cornell Buall. 15.
]0,.“ leaves of Plantago sp,  lLews Connty, Auburn, April 17, 1800 {Atkinson).
Surope,

Peroncaspora arthuri Farlow.

Ala. Bnll, 137, Cornell Bull. 15,
On leaves of Oenothera laciviata. Lee Connty, Anburn, March 24, 1890 (Atkinson).

Perconospora calotheca [le Dlary.

Cornell Ball. 15.

On leaves of flouslonia patens. Leo County, Auburn, March 23, April 15, 1890
(Aikinson).,

Europe,

This is the same fangns mentioned bhelow as P, seymonrii Burrill.  B3oth names aro
retained as it is impoasible at presont to deeide which is the correet determination,

Peronospora lamii (Al Braun) De Bary.

Ala, Bull. 137, Cornell Bull. 15.

On leaves of Lamiwm amplexicaule. Lee County, Auburn, Jannary, 1890 (R. S.
Edwards). L

Europe.
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Peronospora parasitica (Pers.) I'r.

Ala. Bull. 137, Cornell Bull. 15.

On Brassica oleracra, Molbile, Marceh, 1896 ( Rerqe).

On leaves of several species of Cruciferue, Lee (County, Auburn, in late winter
and early spyring (L1thinson).

On Cardamine hirsata. Macon Connty, 1897 (Carver).

urope.

Peronospora plantaginis Underw.,

Ala. Ball. 137.
On Plantage aristata. l.ee County, May, 1896 (Larie).

Peronospora seymourii Burrill.!

Ala. Bnll. 137,
On Houstonia patens.  Lee County, March, 1806 (I 'nderwood & Earle).

Peronospora trifeliorum De Bary.

Cornell Bull. 15.

On leaves of Trifolium carvolinigmim. Lee County, Auburn, Deceber 27, 1891,
Jannary 24, 1802 (Afkinson).

Farope,
Peronospora violae De Bary.

On ol rafinesyii (V. tenella). Lee Countyv, February, 1880 (Atkinson) ; Lee County,
April, 1897 ( karle),

On Fiolu tricolor, the caltivated pansy. Lee County, April, 1897 (farlce).

Llurope.

PLASMOPARA Schroet.

Plasmopara geranii (Peck) Berl, & e Ton,

Ala. Bull, 137, Cornell Bull, 15,
On Geranium cerelivianum.  Les Connty, Auburn, December to April, 1880 (ffhin-
son); Lee County, March, 1806 ( Underwood J Earle).

Plasmopara halstedii (I'arlow) Berl. & De Ton.

Ala. Bnll, 137. Cornell Bull, 15,

In leavesof (Fnaphalivem purpurenm. Leoe County, Anbhurn, June, 1890 { Atkinson).
On Bidens frondesa.  Leo County, Aongnst, 1800 (. 1ilinson).

In leaves of Bidens sp. l.ee County, Auburn, August 27, 1891 (A thinson),

Plasmopara obducens Schroet.

Ala. Bull, 137.
On fmpatiens aurea. Lee County, April, 1896 ( Underaond & Larle),
Furope.
Plasmopara viburni Peck.
On iburnwm nudium. Lece County, November, 1807 ( Farle).

Plasmopara viticola (B. & C.) Berl. & Do Ton., - GRAPE MILDEW,

Ala, Bull, 137. Cornell Bull. 15.

Om Parthenocissus gninguefolia,  Dallas Connty, May, 1896 ( Underwood § Earle),
Om Fitis gp., various cnltivated varieties. ILee County (Adtkinson).

On Fitis rotundifolia. Loee County, October, 18330 (dirinson).

Order KNTONMOPHTHORALRES.
Family ENTOMOPHTHORACEAE.

EMPUSA Cohln.
Empusa apiculata Thaxter,

Cornell Bnll. 14,
On a2 dipterons insect. Lee Connty, Auburn, Januavy, 1390 [ Atkinson).

Empusa muscae (Fr.) Cohn.

Ala. Bull. 136.
On dead flies. Leo County, May, 1896 ( Undceriwood §- Farle).
Enrope.

I Sec note undcer Peronrospora calotheca,
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Class ASCOMYCETES.

Order EXQASCALES.
Family EXQASCACEAE.

EXOASCUS Pkl

Exoascus alnitorquus (Tul.) .J. Knehn,

Ala. Bull. 175.
On Alnus rugosa. lLee Connty, 1800, April, 1891 (Atkinson); December, 1816 ( fray-
gar); April, 18386 ( Underwood § Larle).

Bxoascus pruni FkI.

Ala. Bull. 175,
On Prunus serotina. Lo County, 1841 ( Athinzon ).

On Prunns angustifolie. Lee County, 1890 { dtkinson).
New Jersey, LEurope.

Exoascus deformans { Bevk.) FkI.

Cornell Bull. 13.
On leaves of dmygdalus persica, the peach.  Leo County, Auburn (Afivsen),

Exoascus farlowii Badebeck,

Ata. Bull. 175. Cornell bnll. 13.

On Prunus zerotina. Lee County, Anbnrn, 1832 (L Ithinson),
Exoascus australis Atkinson, Bull. Torr. Club, 21 : 374 1894,

Ala. Bull. 175, Cornell Bull. 13,
On the leaves of Carpinus carefiniana. l.ee County, Aubwmrn, April 30, 1s82
(dikinson).

Exoascus mirabilis Atkinson.

Ala, Bull. 175, Cornell Bull, 13.
On Prunus angustifolie. lLeo County, Anburn, April, May, 1800, 1892 (Hkinson).

Exoascus rhizipes Atkinson.

Ala. Bull, 175. Cornell Bull. 13.
On Prunus triflora, the Jupanese plum.  Lee County, Auburn {(fthinson).

Exoascus varius Atkiuson, Bull. Torr, ('lub, 21: 578, [8H.

Ala, Bull, 176,
On Prunus serotina. Loe County, Auburn, May, 1891 {dikinson),

TAPHRIA .

Taphria coerulescens {Mont.) I'kl.

Ala. Bull.176. Cornell Bull. 13,

On Quercus nigra (Q. aquatica), Lee County, Auburn, 1802 {{tkinson).
On Quercus phellos, Lee County, Auburn, 1890 (diiinson),

On Quercus minor. Lee Connty. Auburn, 1830 { Atkinson).

On Quercus marilandica. Lec County, Anburn, I8 (. Ithinsen),

On Quercus digitata. Lee County, Auburn, 1890 (L Hkinson).

On Quercus rubra (Atkinzon.)

On Quercus brevifolia. Lee County, Auburn, 1881 (Adtkinsen),

New Jersey. Europe.

Taphria virginica Sadeb. & Seym.

Ala. Bull. 176.
On Ostrya rvirginiana. Lee County, May, 189G { {'nderwond 4 Earle),
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Family GEOGLOSSACEAE.

MITRULA l'crs

Mitrula phalloides (3ull.) Sace.

Aln. Bull, 206.

{ Beanumont.)

Dhinp soil in woods.,  Lee County, May, IR ( Underiwood & Earle),
Hurope. |

GEOGLOSSUM Plers.

Geoglossum peckianum Cooke.

Puters coll., as €/, glutinosuni,  Nla, Bull. 206,
Winston County, 1862 (Heters,

LEPTOGLOSSUM {(Conke) Sace.

Lieptoglossum alabamense Underwood, Bull. Torr, Clab, 24 : %2, 1897,

Ala. Bull. 20%.
On the ground. Liee County, Auburn, July ( {aderwood).

Family HELVELLACEAE.
MORCHELLA Inll.

Morchella esculenta (1..) Puers.

Ala, Ball, 207.

In sandy pine woods. Mobile County, Oetober { Mohr).

Oun the ground in low places, Lee County, Muareh, 1896 ( Underwood & Farle).
New Jersey. lLurope,

The most estecmced of cilible species,

Family RHIZINACEAE.
PSILOPEZIA Beuerk.

Peilopezia flavida B. & C.

Grevillea, 431, Ala, Ball. 206.
On wood of Quercus alba (elers).

RHIZINA Fr.

Rhizina inflata (Schactf) Karst,
Ala. Ball. 206,
On the gronnd. lLeo County, July, 1896 ( Underwood § Farle).
Europe,

Orcler IPEZIZALES,
Family PEZIZACEAE.

LACHNEA IT,

Lachnea scutellata (1..) Baecec.
Peters coll. 1:32. Ala. Bull, 202,
On deeayed wood {Pelers).
Winston County, June, 1896 { I'nderwood),
Iiurope.
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SPHAEROSPORA RSacc.

Sphaerospora confusa Cooke,

Ala, Bull. 205.
On burnt ground in damp woods. Les County, July, 1886 ( { nderwood § Earle).

PLICARIELLA Sace.

Plicariella exasperata (B. & C.) Sace,

Girevillea, 3:152, nnder Peziza, Ala. Bull. 200, unidler Barlaes Sacc.
On burnt earth (Pelers).

PEBZIZA Dill.

Peziza acetabulum L.
Ala. Bull, 200, under Acectabnla.
On ground in pine woods, LecConunty, April, 1898 { { ndericood § Farie).
Ohilg, New Jersey, KEKurope. '

Peziza spissa Berk.

Grevillea, 3:152. Ala, Bull. 202, nnder Humaria.
On the ground ( Feters).

Peziza macropus Pers.
Puters coll, 3:17,  Ala. DBnll, 203, unider Macropodia,
July, 1855 ( Peters).
Sonth Carolina, New Jersey. Lurope.

Peziza pubida B. & C.

Ala, Bull, 203, under Macrupodia.,
Ou the ground { Pelers).

Peziza schweinitzii Sace,

Ala, Bull. 203, wnder Macropodia.
Lee County ( Athinson),

Peziza aurantia ers.

I'etervs coll.  Ala, Ball. 204,
On the ground. Lawrence County, November, 1861 ( Pefers); Lee Connty, Decem-
ber, 1846 ( lkarle).

Peziza badia Pers.

Ala. Bull. 204.
On the ground. Leo Connty, March. IXG ({ aderwood - Farle).

New Jersey.,

Peziza chlora Nchw,
Rav, Fung. Car. Exsic. 5:3%  Ala. Bull, 204,
(Peters.)
Peziza cochleata 1..
Petors coll, 1: 26,  Ala. Bull. 204.
( 'eters,)
Peziza decolorans 3. & (.
Grevillea, 3:150, Ala. Bull. 204,
On thoe ground { Pefers).
Peziza petersii Derk.

Grevillea, 3:150. Ala. Bull, 205,
On burnt ground ( Pefers).

Peziza vesiculosa Bull.

Leo County, Auburn, January &, 1899 (Mra. F. 8, Earle).
New England, New Jersey. [urope.

OTIDEA Pers,

Otidea euplectra Cooke.

Grevillea, 3: 151, as Peziza phlebophora B. & Br. var. Ala. Bull. 204.
On moist sandy soil (eters).
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Family ASCOBOLACEAE.

ASCOBOLUS 1’ers.

Ascobolus brunneus Cooke.

Ala. Bull. 200,
On cow dung, Lee County, January, 1896 ( { nderwood § Farle),

Family HELOTIACEAE.

BELONIUM &Sacc,

Belonium eustegiaeforme (B. & C.) Sace,

Rav, Fung. Am. Exsic. 310, under Peziza. Ala. Bull. 200, Cornell Bull. 13,

On dead canes of Arwndinaria tecta. Macon County, Shorter, July 16, 1890 ( 4tkin-
son); Lee County, January, 1886 ( Underwood §- Farle).

South Carolina,

CHLOROSPLENIUM I,

Chlorosplenium versiforme ('ers.) karst,

Grevillca, 3:160. Ala, Bull, 202
On Quercus sp. (Pelers).

SARCOSCYPHA Fr.

Sarcoscypha occidentalis (Schw.) Sace.

Grevillea, 3: 1563. Ala. Bull. 205,
On the ground ( Peters).
New York, Ohio.

LACHNELLA Karst,

Lachnella extricata (B. & C.) Sace.

Peters coll, Grevillea, 3:152, Ala. Ball, 202,
On some nmbelliferons plant (Peters).

LANZIA =ace.

Lanzia rugipes (Peck) Sace.

Ala. Bull. 203,
Lee County (Atkinson).

OMBROPHILA I

Ombrophila decolorans (B, & C.) Sace,

Grevillea, 4: 8, under Bulgaria. Ala. Bull, 203,
On decayed wood of Quercus (Nelers),

DASYSCYPHA Fr.

Das yascypha armandinariae (Berk.) Sace.

Ala, Bull. 202, Cornell Bull. 13.
On Arundinaria. Lee County, May, 1896 { { ‘nderwood 4 Farle).

Dasyscypha calycina (Schum.) Fkl.
Peters Coll. 3:16. Ala. Bull. 202,
On Pinus { Pefers),

Furope.

Dasyscypha leucoderma (lerk.} IRehm.

Ala. Bull, 202,
On I’inus. Lee Conuty, March, July, 1896 ({ nderwaod & Farle).
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ERINELLA Sacc.

Erinella ap.

Peters coll, 1:28, as Peziza alboviolacea A. & 8. Ala. Ball. 202,
On Magnolia ( Peters).

HYMENOSCYPHA IT,

Hymenoscypha sacchariferum (Berk,.) Link.
GGrevillea, 3:157, under Peziza, Ala, Bull. 205, as Pseudohelotinm sacchariferum
(Berk.) Sace.
On Liquidambar { Peicrs).
Hymenoscypha soleniiformis (B. & C.)
Grevillea, 3:160, under Peziza. Ala, Bull. 205, nnder Pezizella,
On dead wood { Peters).
Hymenoscypha (Phialea) cyatheidea (Bull.) Gill.
(irevillea, 3:160, under Peziza. Ala. Bull, 205.
{ Delers.)
Canada, New England, Pennsylvania, New Jersey.
Hymenoscypha translucens Gill.

Cornell Bull. 13, under Pezizella.

On decaying wood. Macon County, Shorter, July 16, 1890 (. itkinson); Lee (‘ounty,
Auburn, winter 1891, "
Hymenoscypha (Phialea) fructigena (l3ull.) Gill.

Ala. Bull. 205.
On hickory shells. Lee County (.itkinvon).

Family MOLLISIACEAE.

BELONIDIUM Mont. & Dur.

Belonidium aurelia (Pers.) De Not,

Rav. Fung. Car. Exsic. 5:41, under Peziza. Ala. Bull. 200,
On Lirjodendron ( Pcters).
Pennsylvania, South Carolina. Tinrope.

NIPTERA [T,

Niptera atro-fusca (B. & C.) Underwood & Larle.

Grevillea, 3:156, nuder Peziza. Ala. Bull, 203.
On dead wood ([¢lery),

OREBILIA I'r,

Orbilia vinosa (A. & S8.) Karst.

Peters coll, 3:26, Ala. Bull. 204,
On Liriodendron ( Peters),
South Carolina. Europe.

PYRENOPEZIZA TI'kl

Pyrenopeziza atrata (I’ers.) i'kl.

(itrevillea, 3 : 159, under Peziza. Ala. Bull, 205.
On Solidago ( Peters, Beaumont).

OMEBROPHILA Sace.

Ombrophila decolorans (B. & C.) Sace,

Grevillea, 4:6, under Bulgaria, Ala. Bull, 203,
On Quercus (HMelers).




FUNGI.

Family CELIDIACEAE.

AGYRIUM Fr.

Agyrium brunneolum B. & C.
Grevillea, 4:G. Ala. Bull, 200.
On roots of pine { Beaitmont),

Agyrium rufum (Pers.) Fr,

arevillea, 4:6.  Ala, Bull. 200,
On dead wood of Tsuga canadensiz. Winston County ( Peters).
Europe.

Family PATELLARIACEAE.

HYSTEROPATELLA Rehm.

Hysteropatella prostii (Duby) Rehm.

Ala. Bull, 197, under Hysterinm.,
On Yuercus, l.ee County, Febroary, 1896 ( {'aderwood f* Iarle).
Enrope. |

PATELLARIA Fr,

Patellaria atrata {l{edw.} I'r,
Ala. Bull. 203, ander Lecanidion.

On Liriodendron. lL.ee County, February, 1896 ( Underwood § Farle).

New Jersey, Europe,
PATINELLA Sace.

Patinellainquinans {Cooke) Sace.

Ala. Bull, 204,
On dead wood. lL.ee County, March, 1896 ( Underwood 4 Earle).

Family CENANGIACEAE.

CENANGELLA Sace.

Cenangella ravenelii (Berk.) Sace.

Grevillen, 4:3, nnder Tympanis. Ala. Bull, 200,
On flex prinoides ( Peters).

CENANGQIUM Fr.

Cenangium cephalanthi (Schw.) Fr.

Grevillea, 4:4, Ala. Bull. 200.
On Cephalanthus occidenialis ( Peters),

Cenangium contortum B. & C.

Psters coll. 1:149. Ala, Bnll, 201,
On dead wood (Pcters).

Cenangium magnoliae B. & C,

Grevillea, 4:5.  Ala. Bull, 201.
On Persen ( Beaumont).
On Launras ( Peters).

Cenangium leptospermum B. & C.

Grevillea, 4:5. Al DBull. 201,

Ou Tsuga canadensis, VWinston County { Pelers).
Cenangium ustale (B. & C.) Sacec.

Grevillea, 3:152, under Peziza. Ala. Bull. 201.
On decayed twigs (elers).

159
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BULGARIA I,

Bulgaria inquinans (Pers.) Fr.
Rav. Fung. Car. Exsic. 5:43.  Ala. Bull. 200.
On Quercus relutina. Lawrence County ( [’eters).
(Georgia to New Jersey. Europe.

DERMATEA [I'T.

Dermatea rubi (Libh.) Rehm.

Girevillea, 4:2, as Putellaria rhabarbaring Berk,  Ala, Bull, 24, ar Pezicula rhabar-
barina {Berk.) Tul, '

On Cornus amomum ( Peters).

Ilurope.

TRYBLIDIELLA Sacc,

Tryblidiella rufula (Spreng.) Sacc.

PPeters coll, 3:66. Ala. Bull, 198,

On Rhus ( ’elers, Beawmont). :

On dead twigs. Lee County, January, 1396 { Underwood 4 Farle),
Tryblidiella rufula microspora (E. & I} Underwood & Larle.

Ala. Ball. 198,
On Melig azedarach, lLee Connty, March, 1896 { Urderwood §- Furle).

Order PHACIDIALLES.
Family STICTIDACEAE.

XYLOGRAMMA Walir,

Xylogramma graminis Atkinaon.

Cornell Bull. 14,
Onstems of Chrysopogon avenacens. lLecCounty, Anburn, November 1, 1891 ( Duggar).

Family TRYBLIDIACEAE.

SCLERODERRIS 1'r.

Scleroderris arundinariae Atkinson.

Cornell I3ull. 14.

On dead canes of Arundinaria tecta. l.ee County, Auburn, July 27, 1800 (dtkinson).
Scleroderris concinna (8. & C.) Sacu,

Grevillea, 4 : 5, under Cenangium. Ala. Bull. 189.
On Sassafras (Peiors).
Soatll Carolina.

URNULA I,

Urnula craterium (Schw.) I'r.

Ala. Bull. 206.
On the gronnil, Lee County, March, 1896 (I'nderwood & farie).
New Jersey, Ohio.

Family PHACIDIACEAE.

DOTHIORA FIr,

Dothiora asterinospora (E. & E.) Sace,

Rav. Fung, Car,lixste. 3: 36, ag Tympanis pirasira B. & C.  Ala. Bnli, 199,

(m llex {( Pelers).

On living bark of various trees. I.ee Counuly, January, February, March, 1896
( L'nderwood § Earle),
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PHACIDIUM Fr.

Phacidium brunneolum Pe¢ck.
On Galtam, Lee County, Auburn, 1847 (Farle & Baker).

Phacidium elegantissimum B. & C.

Grevillea, 4: 8 Ala, Bull. 149.
On leaves of Ilex opaca ( Peters).

COCCOMYCES 1o Not,

Coccomyces juniperi Karst. ( ?).

Peters coll. 1:150, as Rhytisma petersii B. & C, Ala, Bull, 198,
On bark of Juoniperus ( Peters).

Coccomyces triangularis (Schw.) Sace.

Ala, Ball, 198,
On oak. Lee County, April, 1896 ( Underwood & Farle).

RHYTISMA }r,

Rhytisma acerinum (l’ers.) Fr.
Ala, Bull, 199, Cornell Bull. 13.
On Acer rubrum. ILee County, Aubarn, July 22, 1801 ( Dugnar 4 Netwman); Novem-
ber, 1895 ( Underwood); March, 1896 { Underwved & Earic); October, 1896 (Farle).
Ohio, New Jersey. Europe.
Rhytisma curtisii B. & Rav.

Ala. Bull. 189, Cornell Ball. 14.

Omn leaves of Iler opaca. Lee County, Auburn, September 13, 1891 (dtkinzon); Lee
County, April, 1896 { Underwood & FEarle),

South Carolina,

Rhytisma solidaginis Schw.

Ala. Bull. 198, Cornell Bull, 14.
On Solidage canadensis, Lee County, 1891 ( Newman).
On various species of Solidago. lL.ee County, Anburn (Afhinson).
New York, New Jersey.
Rhytisma jlicis-canadensis Schw,
On Ilex verticillata. Lee County, Auburn, November, 1897 ( llarle),
Rhytisma vaccinii (Schw.) Fr.
Ala, Bull. 199, Cornell Bull. 14,
On living leaves of Facecinium arboreum. Loe County. Auburn, 1881 { Jtkinson).
South Carolina, New Jersey.
Rhytisma tostum B. & C.
Grevillea, 4:9. Ala. Bull. 199,
On leaves of Quercus laurifolia ( Beanmont),
Rhytisma decolorans Fr.

Ala. Bull. 199,
On Xolisma ligustring. Lee (ounty, Jannary, 1896 ( Underwood 4 Farle); Macon
County, Augunst, 1896 ( Carver).

Orvder HYSTERIAILES.

Family HYPODERMATACEAE.

HYPODERMA DU,

Hypoderma ilicinum e Not.

Ala. Bull. 197.
On dead leaves of (Juercus sp, Lee County, Janwary, 1396 ( { nderwood & Farle),
On Quercus wigra ({4 aquatica).  Lee County, July, I8 ( {ader wond - Farle),

15894 i1
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ANGELINA Fr.

Angelina rufescens (Schw.) Duby.

Rav, Fung. Car. Exsic. 5: 44, as Jdscobolus conglomeratus Schw. Ala. Bull. 196.
On Quercns { Pelers).
Sonth Carolina, New Jersey.

LOPHODERMIUM Chev.

Lophodermium arundinaceum (Schrad.) Chev.

Ala. Bull. 198.

On Arundinaria sp. Lee County, January, 1836 { Underwood & FKarle),
Lophodermium culmigenum (Fr, } Kayst.

Ala. Bull. 198,

On dead sheaths of Arundinaria. Lee County, January, 1896 ({ nderwood - Farle).

Pennsylvania,
Lophodermium cyrillicolum Tracy & Earle.

Ala. Bull. 198.

On Cyrilla racemiflora. Lee County, April, 189 ( Underwood & Farle).
Lophodermium petersii (B. & C.} Sace.

Grevillea, 4 : 13, under Hysterium. Al:x. Bull. 198,

On Juniperus ( Peters).
Lophodermjum pinastri (Schrad.) Chev.

Ala. Bull, 198.

On dead necdles of Pinus echinala. lee County, Marcl, 1896 ( Underwood §- Lrarie).
Lophodermium rubiicolum Earle, Bull. Torr. Club. 25 : 365. 1898,

On Rabus. Lee County, March, 1896 ( Underwood § Farie).

RHYTIDHYSTERIUM Speg.

Rhytidhysterium scortichinii Sace. & Berl.

Cornell Bull. 12,
On Toxylon pomiferum (Maclura aurantiaca). Hale County, Gallien, Angust 14,
184 ( Duggar). '

Family DICHAENACEAE.
DICHAENA Fr.

Dichaena faginea (Pers.) Fr.

Ala. Bull. 196,
On Fagus americana (. ferruginea). Lee County, March, 1896 ( [ ‘nderwood & Earle).
Ohlio. Europe.

Dichaena sp.

Grevillea, 4:158. Alua. Bull. 196,
On Quercus { Peters).

Family HYSTERIACEAE.

AULOGRAPHUM lLibert.

Aulographum confluens Earle.
On dead stems of Rubus. Lee County, February, 1896 ( {'nderwood - Earle).

Aulographum pinorum Desm.

Ala, Bull, 196.
On pine needles. Lee County, January, 1891,

GLONIUM Muhl,

Glonium chlorinum (B. & C.} Sace.

Grevillea, 4:12, under Hysterimin, Ala. Bnll, 197,
On Quercus nigra (@, aquatica) ( Beanmont},
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Glonium Hneare angustissimum De Not.

Ala. Bull. 197.
On Liquidambar. Lee County, March, 1896 ( { ‘nderwood 4 Farle).

Glonium macrosporum Tracy & Earle,

Ala. Bull. 197.

On Pranus serofing, Lee County, February, 1896 ( U'nderweod § Farle),

On Fitus rofundifolia. Lee County, February, 1896 ( { ‘nderwood & Karle).

On Rubus argutus (K. villosus). Lee County, April, 1896 ( Underwood & Earle).

Glonium parvulum (Ger.) Sace.

Ala. Bull. 197.
On Liriodendron. Lee County, February, 183 ( I'nderwood § Earle).
On Hicoria. [.ee County, February, 1896 ( Underwood 4 Earle).

Glonium stellatum Muhl,

Rav. Fung. Car, Exsic. 3:43. Ala. Bull, 197.

( Beaumondt.)

On rotten log. Lee County, January, 1896 ( {'nderwood 4 Earle).
South Carolina, North Carolina, Ohio.

HYSTERIUM Tode.

Hysaterium erianthicola Atkinson.

Cornell Buil. 13.

On Erignthus sp. Lee County, Auburn, September 26, 1891 (.{{hinson),
Hysterium insidens Schw.

Ala. Bull. 197.

On dead wood, Lee County, February, 1896 ( I'nderwood & Larle).

Hysterium macrosporum Peck.

Ala. Bull. 197.
On weathercd pine wood, Lee County, February, March, 18496 (Underwood &

Farle),
Hysterium pulicare Pers.

Ala, Bull. 197,
Omn Betula. Macon County, April, 1896 ( { ‘nderwood).

Europe.
HYSTEROGLONIUM LKehuwm.

Hysteroglonium curtisii Duby.

Ala. Bull. 196, under Gloniella Sacc.
On dead atems of Vitis, Lee County, July, 1898 { Underivood § Earle).

HYSTEROGRAPHIUM Corda.

Hysterographium mori (Sehw.) Rehm.

Ala. Bull. 198,

Oun Gleditsia. Lee Connty, Febrnary, 1896 ( L'aderwood & Farle),
Hysterographium smilacina (Schw.).

Ala. Bull. 196, as Gloniopsis smilacis (Schw.} UUnderwood & Larle.
On Smilax. Lee County, 1896.

Hysterographium vulvatum (Schw.) Rehm.

Ala. Bull. 195,

On Quercus sp. Lee County, February, 1836 { Underwood 4 Farle).

On Vitis rotundifolia. Lee County, Febrnary, 1896 { 'nderwood § Farle).
Hysterographium praelongum (Schw.) E. & E,

Ala. Bull, 196, as (floniopsis praclongum (Schw.) Underwoud & Earle,

On Morus. Lee County, April, 1896 ( Underweod § Earle).

LEMBOSIA Lév,

Lembosia angustifolia Traecy & Earle,
Omn Tler corinceq. Liscambin Conuty, Floniton, August B, 1898 (S, M, Tracy),

Lembosia illiciicola Trary & Earle.

Ala. Bull. 198,
On [icium floridanam, Mobile Connty, Muarch, 1896 ( Farle).
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LOPHIDIUM Kuarst.

Lophidium anomalum Atkinson,

Coruell Bull. 12,
On culms of Erianthus., Lee County¥, Auburn, November 12, 1891 { Duggar),

Family ACROSPERMACEAE.

ACROSPERMUM Tode.

Acrospermum foliicolum lerk, -
On fallen leaves of Ulmus, Lee County, February, 1897 (farle 4 l'aker),

Order PLECTASCALLES (Aspergillales).

Family ASPERGILLACEAE.

ASPERGILLUS Micheli,

Aspergillus glaucus (L.) Link,

Cornell Bull, 38.
On decaying leaves of Ipomoca. Lee County, Anburn, July 23, 1890 ( Atkinnon),
Common,

MELIOLA Fr.

Meliola amphitricha Fr.

Ala. Bull. 182,
On Osmanthus americana. Lee County, October, 1896 ( Farle),

Meliola bidentata Cooke.

Ala. Bull. 182. Cornell Ball. 4.
On Bignonia capreolata, Lee County, Auburn, September 5, 1891 (Huggar); Mobile
County, March, 1896 ( Earle).

Meliola manca E. & M.

Ala. Bull, 182, Cornell Bull, 4,

On leaves of Rubus argulus (R, rillosus). IL.ee County, Auburn, October, 1841
(Atkinson).

On leaves of Myrica cerifera. Mobile County, March, 1896 ( Farie).

Meliola martiniana Gaill,

Ala. Bull. 182,
On FPersea palustriv. Lee County, April, 1896 ( Underwood & Earle).

Meliola mitchellae Coouke.

Ala, Bull. 182,
On Mitchella repens, Lee County, March, 1896 ( {‘adericood & farle).

Meliola nidulans (Schw.) Cooke.

Ala. Bull, 182, Cornell Bull, 4,
On living twigs of Cornus sp. Lee Counnty, Auburn, November 8, 1891 (. {{kinson).
Lee County, April, 1836 ( { nderwood & Farle).

Meliola palmicola Winter,

Grevillea, 4 : 158, as Meliola amphitricha. Ala. Bull. 132,
On Sabal Bp. (Beawmont).

Melicla tenuis 15, & C.

Ala. Bull, 182, Cornell Bnll, [,
On leavea of Adrundinaria tectu. l.ee Connty, Anburn, October, November, 1891
(Atkinson),
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Family ERYSIBACEAE.

Sphaerotheca castagnei Lév,

Ala, Bull, 180. Cornell Bull. 4,

On Bidens frondosa. l.ee (County, Auburn, October, 1889 (. 4fkinson); November,
1891 { Duggar).

Ou leaves of Krechtites hieracifolia. Lee County, Novewber 5, 1891 ( Bewton &
Duggary.

On Lactuca sp. Lee County, October, 1896 ( Farle).

Ohie, New Jersey. Europe,

Sphaerotheca humuli (DC.) Burrill.

Cornell Bull. 4.
On Humulus, the hop. Lee County, Auburn, antamn, 1889 { d{kinson),

Sphaerotheca lanestris Hark.

Ala. Bull. 180. Cornell Ball. 4. :

On leaves of Quercus alba. Lee County, Auburn, Angust 21, December. 1851
{ Alkinaon).

Sphaerotheca pannosa (Wallr.) Lév.

Ala. Bull, 180.
On a cultivated species of Rosa, Lee County, 1890 { A1kinson).

Euarope.
PODOSPHALERA Kunze.

Podosphaera biuncinata C. & P.

Ala. Bull. 179, Cornell Bull. 5.
On leaves of Hamamelis virginiane. Lee County, October 28, 1891 ( Duggar).

Podosphaera oxyacanthae (DC.) De Bary.

(irevillea, 4 . 158, us Podosphaera Funzel Liév, Ala. Bull, 180. Coruell Bull, 5,
On P'runus cerasus ( Pelers). _

On Cratarqus sp.  Lee Connty, Auburn, November, 1891 ( Benfon).

On leaves of Prunus americana. Lee County, Auburn, October 31, 18391 { Duggar).
On Malus malus. J.ee Connty, April, 1896 ( Farle).

Enrope,

BEBRYSIBE ledw.

Erysibe cichoracearum DC,

Ala. Bull. 176, Cornell Bull, 4,

On Imbrogia artemisiaefolie. Lee County, May, 1830 (.{ikinsm),

On Ambrosia trifida. D’erry County, 1830 ( 4ikinson).

On Aster lateriflorus and 4. tradescanti. Lee County, Auburn, 1891 { Atkinson).

Om Helianthus annuus., Lee County, 1891 ( Duggar).

On Willughbya scandens, Lee County, 1891 (dtkinson).

On Phior sp Mobile County, 1890 (Carl Zimmer).

On Solanum carolinense. Lee County, October, 1831 (.{tkinxon); Macon County,
October, 1890 (Carrver),

On Ferbena urticaefolia. Lee County, October, 1891 ( Duggar).

On Xanthium canadense. Lee County, October, 1889 ( dtkinson); Macon Connty,
Auguast, 1896 (Carver),

Over the State, and north to Canada.

lurope.

Brysibe communis (Wallr,) Link.

Ala, Bull. 177, ('orpell Bulil. 4,

On Onagra biennis. Leo County, May, 1890 (Adtkinson).

On Piswm satirnm, lee County, May, 18380 ( dtkinzon).

gn leaves of Oenothera laciniata. Lee County, Aubuarn, June 3, 1880 {A{kinson).
iarope.
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Erysibe liriodendri Schw,

Ala. Bull. 177, Cornell Bull. 5.

(O leaves of Liriodendron tulipifera. lice County, Aubnrn, October 28, 18
{Duggar).

Europe.

MICROSPHAERA Lév,

Microsphaera alni {D{'.) Winter.

Ala, Ball. 177. Cornell Bull. 5, as M. semitosta B. & C.

On Alnug rugesa, l.ee County, 1891 (Atiinson).

On llex sp. lL.ee County, 1891 (Atkinson).

On Hicoria sp. Lee County, 1890 (Atkinson).

On Platanus occidentalis, Lee County, 1841 (. Atkinson).

On Syringa vulgeris. Lee County, October, 1836 (Farle); Macon County, Aungust,
1896 (Carrver); Bullock County, Union Springs (/, L. Moulton),

On Tecoma radicans. ILee County, 1891 (. t%iﬂﬂﬂﬂ),

New Jersey, Ohio. Europe.

Microsphaera diffusa €. & P,

Ala, Bull. 177. Cornell Bull. 5.

On Meibomia sp. Lee County, 1889 (_Atkinson),

On lespedeza strigta. Lee County, 1889 (.dthinson); Macon (‘ounty, October, 1596
(Carver),

Microsphaera erineophila 'eck.

Ala, Bull. 178,
On Erineum of Fagus. Lee County, March, 1896 ( Karle),

Microsphaera euphorbiae B. & C.

Ala. Bull. 178, Cornell Bull. 5.
On Euphorbia nulans. Lee County, Auburn, October 21, 1891 ( Duggar).

Microsphaera grossulariae (Wallr.) Lév.

Ala. Bull, 178, Cornell Bull. 5.
On Sambucus canadensis. l.ce County, Auburn, October 13, 1891 ( Atkinson).

Microsphaera quercina (Schw.) Burrill.

Ala. Bull. 178. Cornell Bull, 5.

On Quercus nigra (). agquatica), ‘The form M. calecladophora Atkinson. Lee
County, December, 1890 ( 4tkinson); Macon County, August, 1895 ( Carrer).

On Quercus phellos. Loce County, 1891 (. Athinson).

On (Quercus sp. Lone County, 1895 { Farle).

On leaves of Quercus marilandicu, Q. minor, Q. rubra, ete. Lee County, Auburn
(Atkinson).

New Jersey, Ohio.

Microsphaera ravenelii Berk,

Alza, Bull, 179.

On Adpios apies. Lee County, Octoberx, 1806 (Earle); Macon Connty, Angnuest, 1896
{ Carrer).
Microsphaera semitosta B. & C.

Ala, Bull. 179. Cornell Bull. 5.
On leaves of t‘ephalanthus occidentalis, Lee County, Auburn, 1891 { Atkinson).

Microsphaera vaceinii C, & 1.

Ala. Bull, 179. Cornell Bull. 5.
On Vaecinium sp. Lec County, October 18, 1891 ( Duggar).
On Xolisma Ligustrina. l.ee County, Octoher 190, 1896 ( Eurle).

UNCINULA Lév,

Uncinula eircinata C. & .

Ala,. Bull. 180,

On Adcer rubrum. Lee Connty, 1891 (Athinson).
Uncinula flexuoea Peck,

Ala. Baull, 180. Cornell Bnll. 5.
On Aesculus pavie. Lee County, Wright's Mill, near Auburn, July, Angust, 1890
(Atkinson).
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Uncinula geniculata Ger,

Ala, Bull. 1x0,
On Morus rubra. Lceo County, 1891 ( Afhinson),

Uncinula macrospora Peck.

Ala. Bull, 180, Ceornell Bull. 5,
On leaves of Ulmus americana. Lee Connty, Anburn, August 6, 1890 (Atkinson),

Uncinula necator (Schw.) Barrill.

Ala. Bull. 180. Cornell Bull. 5.
On cultivated species of Vitis, the grape.  Leo County, Aubmrn, 15389 ( A{kinson).
Ohio.

Uncinula parvula C. & P,

Ala. Bull. 180,

On Celtis occidentalis. l.ce County, 1889; Montgomery Connty, 1841 {Aikinson);
Macon County, August, 1896 (Carver).

Uncinula polychaeta (B, & C.) Mass,

Rav. Fung. Car. Exsic. 4:68, Grevillea, 4:159, under Erysiphe. Ala, Bull. 180.
On Celtis occidentalis (Peters). 1891 (dtkinson).

PHYLLACTINIA Lév,

Phyllactinia suffulta (Reb.) Sace,

Grevillea, 4:158, as Phyllaclinia guttate Lév,  Ala, Bull, 179, Cornell Ball. 5.
On Fagus ( Beaumont).
((}n Alnus rugosa. Lee Couuty, 1891 (.ltkinson); Macon Connty, October, 1896

(Carver).

On Cornus florida. Lee County, November 3, 1891 ( Atkinson).

On Carpinus caroliniana. Lee County, 1891 (dtkinson).

On Crataegus sp. l.ec County, 1891 (.lthinson).

On Liriodendron tulipifera. Macon County, October, 1896 ( Carver).

On Quercus nigra (). aquatica). Lec County, February, December, 1890 ( Afkinson);
Macon County, Augnst, 1896 (Carver).

On Quercus marilandica (). nigra). Lae County 1890 (Atkinson).

On Quercus phelios. Lee County, December, 1880 (.itkinaon).

On Quercus minor, Lee County, Nevember, 1835 ( fuarle).

On leaves of "imus alata. Lee County, 1890 ( dtkinson): Macon Connty, (ietoher,
1896 (Carrer).

On leaves of Ulmus americana. Macon County, October, 1836 (Carver).

New .Jursey, Ohijo, Nebraska, Europe.

Family PERISPORIACEAE.

DIMEROSPORIUM FKkl.

Dimerosporium erysipheoides E. & E.

Cornell Bull. 4.
On leaves of 'arnicum rostratum (P. anceps). Lee County, Auburn, Augnsat 24, 1891

( Atkinson).
PARODIELLA BSpeg.

Parodiella perisporioides (B, & C.) Speg.

Ala. Bull, 182,
On Meibomia ap.  Lee County, 1891 (Newman & Dugaar).

PERISPORIUM I'r.

Perisporium zeae Desm, (¥)

Rav. Fuang. Car. Exsic. 3:65. Ala. Bull. 182,
On Zea mays ( Beawmont),

SCORIAS FT.

Scorias spongiosa (8chw.) I'r,

Ala. Bull, 183.
Qu Alnus rugosa. IL.ee County, February, 1896 ( Farle),
On Fagus americana. Lee County, July, 1896 { Underwocd § Earie).
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ANTENNARIA lLiuk,

Antennaria semiovata B. & Br.

Ala. Bull. 182,
On Magnolia virginiana (M. glauwca) ( Beaumon!).

APIOSPORIUM Kunze.

Apiosporium elongatum B. & Desn.
Ala, Bull. 181, under Capnodium.
On Bignonia ( Peters).

Apiosporium sp.

Ala, Bull. 181, as Capnodium sp.

On Chrysanthemum sp. Lee Connty, 1889 (Atkinson),
On Nerium oleander. Lee County, 1890 ( Atkinson).

Family MICROTHYRIACEAE.

ASTEHRINA Lév,

Asterina comata B. & Rav.

Grevillea, 4:10. Ala. Bull, 181,

On leaves of Maynolia rirginiana (M. glauca) ( Peters). Mobile County, March, 1896
(Earle); L.ee County, May, 1896 ( I'nderwood 4 Earle).

South Carolina.

Asterina diplodicides IB. & C.

Grevillea, 4:9. Ala, Bull. 181.
On Lencothoe, probably i.. caieshaei, cited as Andromeda acuminata { Peters).

Asterina pelliculosa Berk.

B(};Eegille&, 4:10. Ala. Bnll, 181, Cornell Bnll. 1, as Dimerosporium orbiculare
Om leaves of Ilex opaca. Lee County, Anbuaru, December 20, 1891 ( Atkinson); Lee

County, February, April, 1836 ( Farle).

Asterina spurca B. & C.

Grevillea, 4:10, Ala, Bull. 181,
On leaves and stems of Mesosphaerum rugosum (Hyptis radiafa), Southern Ala-
hama ( Be«umoni).

MICROPELTIS Mout.

Micropeltis alabamensis Earle, Bull. Torr. Club, 25:359. 1898.
On Magnolia acuminata. l.ee County, April, 1896 ([ 'nderwood § Farle).

Order HYPOCRAEALES,
Family. HYPOMYCETACEAE.
HYPOMYCES Fr.

Hypomyces aurantius (Pers,) FkI.

EO? )Pﬂiyparua resinosus. Lec Connty, Auburn, February 22, 1896 ( Underwood &
rarle), "
The specimen reported under this name iu the Alabama Bulletin, 185, should Dbe

referred to the following., Sec Bulletin Torrey Botanical Club, 25: 363.

Hypomyces lactifluorum (Schw.) Tul.

Rav. Fung. Car, Exsic. 5:04, as H, aurantins, Ala, Bull. 185. Cornell Bnll, 10,

On Cantherellus aurantiacux (’elers).

Ou various species of Lactarius and Russula. Lee County, Anbnrn, August, 1890
(Atkinsomn); Lee Couunty, December, 1895 (Farle); Winaton County, June, 1896
( Underwood).

Hypomyces xylophilus Peck.

Ala. Bull. 185,
311 rotten wood. Lee County, November, 189G { Karle).
hie.
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CALONECTRIA D) Not.

Calonectria curtisii (Berk.) Sace. (?).

Ala. Bull. 183,
On Arundinaria sp. Lee County, January, 18496 ({ nderwood & Farle).

Calonectria polythalama Derk.

(irevillea, 4:46, u8 Nectria. Ala. Bull. 183,
On Liquidambar ( Peters).

Family MELANOSPORACEAE.

NEOCOSMOSPORA L. F. Smith,

Neocosmosapora vasinfecta (Atkinson) .. G, Smith.

Ala. Bull, 158. Cornell Bull. 4%, In beth nnder Fusarium.

In vascular duots of stems of Gossypium herbaceum, Montgomery County, Mathews,
June 16, 1891; Hope Hull, June 17,1891; Pikeroad, July 8, 1891; near Montgomery,
Septembaer 4, 1891 (Atkinson). Dallas County, Selma, 1892 ( Atkinson),

n Hibiscus esculentus., Limestone Connty, Athens, 1¥91 ( Atkinson),
- Omn Fignae caijang (cowpea) and Phageolus vulgaris (garden bean). Lee County,
Aunburn, July, August, 1898 ( Earle).

Family NECTRIACEAE.

NECTRIA [Ir.

Nectria episphaeria (Tode)} Fr.

Ala. Bull, 185. Cornell Ball, 10 |
On Diairype stigma. Lee County, Auburn, February 22, 1891 (Atkinson); lL.ee

County, March, 1896 ( I'nderwood & Farle).

On Futypella vp. Lee County, February, March, 1896 ( Underwood §- Earle).
Nectria meliae Earle, Bull. Torr. Cluly, 25:364. 1898,

On Melia azedarach. lLee County, Mareh, 1896 ( Underwood & Far Ir.,}

Nectria rubicarpa Cooke,

Ala. Bull. 186.
On Gelgemium semperrirens (1), Lee County, February, 1896 ({ nderwood & Earle).

New .Jersey.
Nectria saccharina B. & C.
Peters coll. 1:165. Ala. Bull, 186,

Nectria viticola B. & C.

Grevillea, 4:45, Ala. Bull. 186,
On branches of Vitis { Peters).

GIBEBEERELLA Sacce,

Gibberella pulicaris (Fr.) Sacc.

Ala. Bull. 184.
On living roots of Gossypium herbacenm, the cotton plant. Lee County, N ovember,

1884 ( Atkingon).

SPHAEROSTILBE Tul.

Sphaerostilbe coccophila Tul.
On Aspidiotus obscurus on oak hark. Lee County, January, 18597 { Larle),

Bphaerostilbe gracilipes Tul.

Grevillea, 4:46. Ala. Bnll. 186.
On Platanus ( Pefers).
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ELEUTHEROMYCES Fkl.

Eleutheromyces subulatus (Tode) Fki.

Cornell Bull. 10.
On decaying agarirs. Lee County, Auburn (.Atkinsen).

Family HYPOCREACEAE.

HYPOCREA Fr.

Hypocrea apiculata C. & P.

Ala. Bull, 184,
Lee County ( Atkinson).

Hypocrea chromosperma C. & P.
Peters coll. 3, No. 23, labeled Daedalea sepium Berk. ( 1).
A resxamination of the Peters specimen shows it to he the above apecies.

Hypocrea citrina (Pera.) Fr,
Ala. Bull. 184.
On Eridia glandulosa. Lec County, July, 1896 ( Underwood - Farie),
Lounigiana, South Carolina. Europe.
Hypocrea contorta (Schw.) B, & C.
Peters coll. 3:68. Ala. Bull. 185.

Hypocrea petersii B. & C.
Grevillea, 4:13. Ala. Bull. 184,
(Peters.)

Hypocrea polyporoidea B. & C.

(Grevillea, 4:15. Peters coll. 1:152. Ala. Bull, 184,
On Fagus ( Pefers).

Family CLAVICIPITACEAE.

CORDYCEPS I,

Cordyceps capitata Fr.

Grevillea, 4:13. Ala. Bull, 183.
{ Peters.)
Europe.

Cordyceps ophioglossoides (Ehrh.) Link.

Peters coll. 1:54, Ala. Bull. 183.
Winaton County, June, 13496 ( I'nderiood).

CLAVICEPS Tul

Claviceps sp. (Sclerofinm stage only).

Ala, Bull. 183.
On Chrysopogon arenaceus. Macon County, Angnst, 1896 (Carrer).
On Erianthus. Macon County, August, 1896 ( Carrer).

ECHINODOTHIS Atkinson.

Echinodothis tuberiformis ( B, & Rav.) Atkinson, Bull. Torr. ("lub, 21 : 224, 18%,

Ala. Bull, 184. Cornell Bull. 19.
On Arundinaria tecta. Lee Connty, Auburn, August, October, 1891 ( fikinson).
South Carolina.

Order DOTHIDEAILES,
Family DOTHIDEACEAE.

DOTHIDELLA Speg.

Dothidella scutula (B. & C.) Sacc. |
On Persea. Escambia County, Flomaton (8. M. Traocy).
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MONTAGNIELLA Hpeg.

Montagniella heliopsidis (Schw.) Sace.
Cornell Bull. 8.
On leaves of Heliopsis sp. Lee County, Auburn, sutnmer aml antumn (. Aékinson).

MYRIOGENOSPORA Atkinson.

Myriogenospora paspali Atkinson, Bull. Torr. Club, 21: 225, 1834,

Cornell Ball. 11,
On leaves of Paspalum laeve. L.ee County, Auburn, 1804 (Aitkinson).

OPHIODOTHIS Sacc.

Ophiodothis atramentosa (B. & C.) Earle, Bull, Torr, Cluh, 27:121. 1800,

Ala, Bull, 183. Cornell Bull. 10. In both as Dethichloe hyporyion (Peck) Atkinson.
On dndropogon virginicus, August 30, 1891 (Atkinson).

On Eragrostis tenuis. Lee County, Auburn, September, 1891 (. Atkinson).

On Eragrostis campesiric., September, 1891 (Adtkinson).

Ophiodothis atramentosa aristidae (Atkivson)} Earle, Ball. Torr. Clnb, 27:122.
1900,

Ala. Bull.183. Cornell Bull.11., In both as Dothichloe aristidae Atkinson,
On stems of dristida purpurascens. Lee County, Auburn, September 12, October 3,
1891 ( Duggar 5 dtkinson).

PHYLLACHORA Nitach,

Phyllachora ambrosiae (B. & C.) Sace,

Grevillea, 4 : 105, under Dothidea. Cornell Bull. 11. Ala. Bull. 195.

On dmbresia artemigiaefolia (Beaumont). lLee County, Auburn, 1890 ( Atkinson); Lee
(‘ounty, 1891 ( Dungar).

On Ambrosia trifida. 1881 (Duggar).

Phyllachora beaumontii (3. & C.} Cooke.

Petors coll, 1:194. Ala. Bull. 195,
On Prununs caroliniana. Macon County ( Deaumont),

Phyllachora cynodontis Niess.

Cornell Bull. 11.

On Sporobolus indicus. lLec Connty, Anbhurn, July 25, 1890 (4tkingon).
On leaves of Andrepogon svp. Macon County, Shovter ( dthinson),
Europe.

Phyllachora cornuospora Atkingon.

Cornell Bull, 11.
On leaves of Panicum elongatum. Lee County, Aubarn, Augnst 27, 1891 (L1{kinson).

Phyllachora graminis (Pers.) Fkl.
Ala. Bull. 195. Cornell Bull. 11,
On Andropogon virginicus. Lee County, 1831 (Duggar).
On Paspalum laere. l.ee County, 1891 ( Duggar),
On Paspalum setaceum. Lee County, Aubnrn, 1891 ( Newman),
On Panicum dichotomum and P, latifolivm. Lea Connty, 1891 { Duggar).
On Panicum sp. Lee Coanty, 1891 (Duggar); Macon County, Mureh, 1896 (Carver),
On Panicum elongalum, Auburn, 1891 ( Duggar).
On Sorghum halepense. Lee County, Auburn, 1831 { Duggar).
On Muhlenbergia diffusa. . T.ee County, Auburn, 1891 { Duggar}).
On Eragroatis tennis. Lee Connty, Auburn, 1891 ( Duggar).
South Carolina, New .Jersey, Ohio. Europe.

Phyllachora lespedezae (Schw.) Cooke.

Ala. Bull. 196, Cornell Bull. 12.

On lLespedeza 8p. Lee County, Auburn, October 21, 1890 ( Atkinson ).
Phyllachora ulmi (IDuv.) Fkl.

Ala. Bull. 196,
On Ulmus sp. Macon County, August, 1896 ( Carrer).
New Jersey. Europe.
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PLOWRIGHTIA ~ace.

Plowrightia morbosa (Schw.) Sacc.

Ala. Bull. 193, Cornell Buil. 9.

On Prunusg angustifolia. Lee County, November, 1895 { Underwood § Earle).,
On Prunus americana. Montgomery County, Pikeroad, 1891 { Atkinson .

On Prunus serotina. lLee County, February, 1896 ( U'nderwood v Lurle).

On Prunus trifora. Mobile County, January, 1896 ( Larie).

On branches of Prunus wmbellata, Lec County, Auburn, 1891 ( Neteman ).
New .Jersey.

SCIRRHIA Nitach.

Beirrhia groveana Sace.

Als. Bull. 196.

On Typha latifolia. Lee Connty, March, 1896 ( { ‘ndericood § Earle).
Scirrhia sporoboli Atkinson.

Cornell Bull. 9.
On stews of Sporobolus asper. lLee (‘ounty, Auburn ( Duggar & Newman).

Order SPHAERIALES.
Family CHAETOMIACEAE.

CHAETOMIUM Kunze,

Chaetominm olivaceum C. & E.

Cornell Bull. 6.
On dead stems of Gossypium herbaceum. Lee County, Auburn, October 7, 1891

(Atkinson).

Chaetomium pusillum E. & E.

Cornell Bull. 6,
On old paper, covering a eulture vessel in laboratory. lLee Connty, Aubnrn

(Atkingon).
Family SPHAERIACEAE.

CHAETOSPHAERIA FLI.

Chaetosphaeria brevispinosa Atkinson.

Cornell Bnull. 6,

On leaf-sheaths of Arundinaria tecta. l.ce County, Auburn ( Athinson).
Chaetosphaeria pannicola (B. & C.) Sace.

Ala. Bull. 187.
On Fitiz rotundifolia. Lee County, February, 1896 ( I'ndericood § Farle).
On a cultivated species of Vitis. [.ee County, Javuary, 1896 ( Underwood §- LEurle),

HERPOTRICHIA Kkl

Herpotrichia rhodomphala (Berk.) Sace,

Peters coll. 3:44. Ala, Bull. 189,
On dead wood ( Beauniont).

LASIOSPHAERIA Ces. & De Not,

Lasiosphaeria pezizula (B. & C.) Sace,

Ala, Bull. 191. : _
On dead wood. Lee County, Jannary, February, 1896 ( { nderwood & Farle).

Lasiosphaeria rhacodium (Pers,) De Not.

Ala. Bull. 191,
On rotten wood. Lee Connty, February, 1% ({ nwderwood 4 Earle),

Europe.
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ROSELLINIA Ces. & De Not.

Rosellinia aquila (¥r,) De Not.

Ala. Bull. 193, Cornell Bull. 9.

On dead brauches of deciduous trees, Lee County, Aubarn, February 22, 1891
{ 1thinson).

Om Liriodendron. Lee County, January, February, 1806 ( { nderwood § Earle).

Nebraska. FEurope.
Rosellinia pulveracea (Ehrh.) Fkl.

Ala. Bull, 193,

On Titis retundifolia, Lee County, Feliruary, 1846 ( I'nderwood § Karle).
Rosellinia subiculata (Schw.) Sace.

Ala. Bull. 193,
On rotten wood, Lee County, February, 1896 ( { 'nderwood § Liarle).

TRICHOSPHAERIA Fkl

Trichosphaeria underwoodii Earle, Bull, Torr, Club, 25:363. 1898,
On drundinaria ap. Auburn, January, 1896 ( Underweod 4 Earlie).

Family CERATOSTOMATACEAE.

CERATOSTOMA. IT.

Ceratostoma piliferum Fr. (Fkl.)

Grevillea, 4:146, under Sphaeria. Ala. Bull, 187,
On Quercus ( Peters).
Europe.

LENTOMITA Niecuss.

Lentomita longirostrata Atkinson.

Cornell Bull. 7.
On stems of .dmbrosia «rtemisiaefolia. Lee County, Auburn, October 1, 1891

(Duggar).
Family CUCURBITARIACEAE.
FRACCHIAEA Sacc.

Fracchiaea calista (B. & C.) Sacc,

Kav. I'ang. Car, Exsic, §:67. Ala. Bull. 189.
Ou Carpinus ( Peters).

Family AMPHISPHAERIACEAE,
CARYOSPORA le Not,

Caryospora putaminum (Schw.) IDe Not.

Ala. Bull. 186. .

On peach pits. Mobils County, December, 1895; Loc County, February, 1896
{ { ‘nderwood §- Farle).

New Jersey. South Europe,

OHLERIA Fkl.

Ohleria rugulosa J'kl.

Ala. Bull. 192,
On dead wood. Lee County, February, 1%96 { {Tuderwond 4 Earle).
New lersey, Lurope.
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Family LOPHIOSTOMATACEAE.
LOPHIOSTOMA Fr.

Lophiostoma niegsleanum Sacc.

Cornell Bull. 7.
On dead stems of Ambrosia artemisiaefolia. l.ee County, Anburn, October 1, 1891

(Duggar).
Family MYCOSPHAERELLACEAE.

GUIGNARDIA Viala & Ruvax.

Guignardia bidwellii (Ellis) Viala & Ravaz.

Alu. Bull. 191, under Laestadia., Cornell Bull. 6, under Carlia.

On Parthenocissus (dmpelopsis) quinquefolia. Lec County, Auburn, May 13, 1840
(Athinson).

On Fitis rotundifolia. Lee County, 1890 ( Atkinson).

On Fitis rinifern. Lee County, 1891 (Athinseon).

On a cultivated species of Vitis, Lee County, 1891 ( Atkinson).

MYCOSPHAERELLA .Johanson,

Mycosphaerella arundinariae (Atkinson).

Cornell Bull. 9, under Sphaerella.
On leaves of .drundinaria tecta. Lee County, Auburn ( Atkinson).

Mycosphaerella baptisiicola (Covke).

Cornell Bulil. 9, under Sphaerella.
On leaves of Elymus, Lee County, Auburn, Fuly 5, 1890 ( Atkinson).

Mycosphaerella leptopleura (De Not. ).

Ala. Buil. 193. Cornell Bull. 9, under Sphacrella.
On rotting leaves of Secale cereale. Lee County, Auburn (.tkinson).

Mycosphaerella gossypina (Atkinson).

Ala. Bull, 193. Cornell Bull. 9, nnder Sphaerella.
On leaves of (Jossypium herbaceum. Lee County, Alberta, 1890 (Cathcart); Lee
County, Auburn, 1890 (Atkinson).

Mycosphaerella fragariae (Tul.) Lind.

Ala. Bull, 193, under Sphaerella. Corncll Bull, 39, as Ramularia tulasnei Sace.
On Fragaria resca, in caltivation. Lee County, Auburn, October, 1890 ( .itkinson);
Mobile County, December, 1895 ( Earle). ‘

Mycosphaerella colorata (Peck).

Iltlav. Fuang. Car, Exsic. 3:71, a8 Depazea kalmicola Schw, Ala. Bull. 193, (ornell
Buli. 9,

On Halmia latifolia ( Pelers).

Ou leaves of Kalmia, Lee Conuty, Aubmrn, 1891 {dtkinson).

Family PLEOSPORACEAE.
APIOSPORA Sace,

Apiospora apioapora {Dur. & Mont.) Underwood & Earle.

Grevillea, 4: 144, under Sphaeria. Ala. Bull. 186.
On Arundiunaria ( Peters).

DIDYMOSPHAERIA Fkl.

Didymosphaeria polysticta {(B. & C.) Sace.

Grevillea, 4: 149, under Sphaeria. Ala. Bnll. 183,
On Smilax (Heaumont).

HEPTAMERIA Rehm. & Thoem.

Heptameria mesoedema (B. & (.1 Nace.

Cornell Bull. 6.
Ou =tonms ot Kupatorinm,  Lee County, Auburu, Scptember U7, 18491 (Jruggar),
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LEPTOSPHAERIA (es. & D¢ Not,

Leptosphaeria beaumontii (B. &, C.) Sacc.

Grevillea, 4: 145, under 8phaeria. Ala. Bull. 181.
O stalks of grasa ( Beaumont).

Leptosphaeria elymi Atkinson.

(‘ornell Bull. 7,
On leaves of Elymns. Lee Connty, Auburn, July 5, 1890 { Athinson).

Leptosphaeria eumorpha (B. & C.) Earle, Bull. Torr. Club, 25: 361, 1848,

(irevillea, 4:145, under Sphaeria. Cornell Bull. 6, as Didymosphaeria eumorpha
(B. & C.) Atkinson.
On stems of Arundinaria tecta. Lee County, Auburn, September 19, 1891 ( Duggar).

Leptosphaeria michotii (West) Sacc.

Cornell Bull. 7.
On Elymus. Lee Connty, Auburn, July 3, 1890 (dtkinson).
Europe.

Leptosphaeria orthogramma (B. & C.) Sace.

Ala. Bull. 191,
On Frianthus sp. Macon County, April, 1896,
Pennsylvania.

Leptosphaeria planiuscula (Riess) Ces. & De Not.

Cornell Bull. 7.

On dead stems, probably of Compositae. l.ee County, Anburn, May 135, 1891
(Atkingon).

Europe.

Leptosphaeria pomona Sacc,

Cornell Bull. 7.
On Malus malus, l.ce County, Gold Hill, September, 1890 (. tkivson).

METASPHAERIA Bbacc.

Metasphaeria ambrosiaecola Atkinson.

Cornell Bull. 8,

On dead stema of Admbrosia artemisiaefolia. lLes County, Auburn, October 1, 1891
( Duggar).

Metasphaeria graminum Sacc.

Cornell Bull. 8,
On dead leaves of Chrysopogon avenaceus, Lee County, Auburn, September 12, 1891

{(Duggar).
Europe.
Metasphaeria infuacans E. & E.,

Ala. Bull, 191, Cornell Bull. 8.
On dead stems of dndropogon virginicus., Lee County, Anburn, Septewnber 12, 1831

(Duggar).
Metasphaeria nigro-maculans Earle, Bull. Torr. Club, 25: 362, 1898.
On Agave virginica, Lee County, Auburn, July 8 1896 { Underwood § Earle).

OPHIOBOLUS Riess.

Ophiobolus acuminatus (Sowb.} Duby.
Grevillea, 4: 150, under Sphaeria. Ala. Bull. 192,
( Peters.)
Europe.

Ophiobolus anguillides (Cooke) Sacc.

Ala. Bull. 192, Cornell Bull. 8.
On dead stems of Ambrosia ariemisiaefolia. Lee County, Auburn, May, 1392
( Atkinsom).

Ophiobolus glomus (B. & C.) Sace.

Grevillea, 4:152, nuder Sphaerie.  Ala. Bnll. 192, Cornell Bull. 8.
On Amibrosia ( Beaumont).
Ou stews of Ambrosia artemisiacfolia, lae County, Anburn, May, 1892 (.dtLinson).
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Ophiobolus porphyrogonus (Tode) Sacc.

Cornell Bull. 8.

On the cut end of a stem of {rossypium herbaceum. Liee County, Auburn, October
10, 1891 ( Atkinson).

New Jersey.

PHYSALOSPORA Niessl.

Physalospora carpogena Atkinson.

Cornell Bull. 8.

On seeds of Rubusg argutus (K. villosus). Lee County, Decetnber 3, 1891 ( Duggar).
Physalospora disrupta (B. & C.) Sace,

Ala. Bull. 192,

On Smilax ap. Lee County, March, 1896 ( Underwood § Earle)
Physalospora ilicis (Schlich.) Sacve.

Cornell Rull, 8,
On flexr opaca. Lee County, Autumn, 1831 ( Atkinson).

Physalospora philoprina (8. & C.) Sacc.

Bull. Torr, Club, 25: 362,
On Iler opaca. Lee County, Auburn, March, 1897 (Earle & Buker).

Physalospora phlyctanocides (B. & C.) Sace.

Grevilles, 4:151, under Sphaeria. Ala. Bull, 192,
On stema of Dolichos (Beaumont).

PLEOSPORA Rabenh.

Pleospora herbarum (Pers.) Rabenh,
Grevillea, 4:150, under Sphaeria. Alw, Bull, 143,
( Beaumont.)

Pleospora amertcana E. & E.

Cornell Bull. 9.
On leaves of Vigna catjang. Lee County, Auburn, June 30, 1890 ( Atkinsen).

On stems of Fiola fricolor. Lee County, February 23, 1891 { Atkinson).
Pleospora nigricantia Atkingon.

Cornell Bull, 9, |
On fallen leaves of ossypium herbacenm ( dikinson).

UROSPORELLA Atkinson.

Urosporella americana Atkinson,

Cornell Bull. 10,
On dead stems of an herb. Lee County, Auburn, July, 1890 (dtkinson).

Family MASSARIACEAE.

MASSARINA Sacc,

Massarina chrysopogonis Atkiuson.

Cornell Bull. 7.

On dead stems of Chrysepogon arenacens. Lee County, Auburn, November 1, 1891
(Aikinson),

MASSARIA De Not.

Massaria epileuca B. & C.

Grevillea, 4 : 156,  Ala. Bull. 191.
On Morus rubra. Lee County, Jannavy, 189G (I 'nderwood &+ FKarle).
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Family GNOMONIACEAE.

GNOMONIA Ces. & De Not.

Gnomonia sabalicola Eurle, Bull. Torr. Cluh, 25:361. 1848,

On dead petioles of Sabal adansonii. Lee County, Auburn, April 25, July 9, 1896
{ {‘nderwood - Earle).

Family CLYPEOSPHAERIACEAE.

ANTHOSTOMELLA Sace,

Anthostomella eliminata (B. & C.) Sace.
(irevillea, 4: 148, under Sphaeria. Ala. Bull. 186.
On Smilax ( Peters).
Anthostomella sphaerotheca Earle, Bull. Torr. Club, 25:360. 1895,
On dead petioles of Nabal adansonii. Macon Connty, Tuskegee, January 20, 1897

(Carver).
CLYPEOSPHAERIA. Fkl.

Clypeosphaeria sabaligera (B. & C.) Sacec.

Grevillea, 4:147. Ala, Bull. 1¥7.
On Sabal ap. ( Beaumont).

TRABUTIA Sacce. & Roum.

Trabutia quercina I'r.

Ala. Bull. 194,
On Quercus nigra (). agnatica). l.ec County, April, 1896 ({ ‘nderwood § Farle).
Louisiana,

Family VALSACEAE.
ANTHOSTOMA Nitscl.

Anthustoma atropunctata (Schw.) Sace.

Ala, Ball. 186.
On Quercus sp. Lee Connty, November, 184 ( Underwood ).

DIAPORTHE Nitsechle.

Diaporthe dichaenoides (B. & () Sace,
(irevillea, 4:98, as Melogramma, Ala. Bull. 187,
On Quercus { Heaumont),

VALSA Fr.

Valsa (Butypa) spinosa (Pers.} Tul.
Ala. Bull. 188,
Un Quercus. Lee County, February, April, 1896 ( { nderwood § FEarle).
Europe.

Valsa (Butypella) cerviculata I'r.
Ala. Bull. 188.
On Alnugrugosa. Lee County, Fehruary, April, 1896 ([ 'nderwood & Farle).
Iluarope,

Valsa (Butypella) heteracantha llis.
Ala. Bull. 188, as Futypella glandulose (Cooke) E. & L.
On Melia azedarach. Lee Connty, March, 1RI6 { { ‘nderwood S FEarle).
l.onisiana,
Ellis, who bas since examined the specimens, determined themn as above,

15844 12
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Valsa (Butypella) platani (Schw.) Cooke.

Rav. Fung. Car. Exsic. 5:62. Ala. Bull, 185.
On Platanus ( Peters).
Louisiana, New Jersey.

Valsa (Butypella) stellulata I'r.

Ala. Hull, 189,

On Melia azedarach. Lee County, March, 1846 { Undervood & Farie).

On Smilar sap.  Lee County, February, 1896 { { nderwwood & Earle).

Texas, Louisiana, South Carolina, ’ennsylvania, New Jersey. liurope.
Valsa (Buvalsa) americana B. & C.

Peters coll, 3:67. Ala. Ball. 194,

Valsa (EBEuvalsa) munda B. & C.

Grevillea, 4:100. Ala. Bull. 194,
On smooth yellow branches of Cornus ( eters).

Family MELANCONIDACEAE.

MELANCONIS Tul.

Melanconis hicoriae Atkinson,

Cornell Bull. 7.
Ou branches of Hicoria orafe. Lo County, Anburn, January, 1891 (L1 tKkingon).

VALSARIA De Not.

Valsaria exasperans (Ger.) K. & L.

Ala. BBull, 194.

On bark. Lee Connty, Febraary, 1806 ( § rdericood & Farle).
Valsaria nudicollis (. & (.) Race.

Grevillea, 4:93, nnder Hypoxylou. Bull. Tore. Clah, 25:363.
On pine wood,  Lee County, January, 18346 ( { 'nderwood).
South Carolina.

Family DIATRYPACEAE.

DIATRYPE Fr.

Diatrype disciformis (Holim.) Fr.
(rrevillea, € :95. Ala. Bull. 187,
{ Peters.)
South Carolina, Pennsylvania, Oliio. LEuropw,

Diatrype platystoma (Schw.) Berk.
Rav. Fung. Car. Exsgic. 5:55, uniler Hypoxylon.  Ala, Bull. 187.
On Ostrya (Peters).
South Carolina, I'ennsylvania, Ohio, New Jersey.

Diatrype stigma (Hofiin.) De Nof.
Ala. Bull, 187, Cornell Bull. 6.
On dead oak limb. Lee County, Auburn, Febrnary 22, 1801 { {tkinson .
On dewd limhs.  Winston County, June, 1898 ( { ndericood).
Sonth Carolina, New Jersey. Europe.

Diatrype tremellophora Lllis,

Ala. Bull. 187.

On Magnolia virginiana (M glauca). Lues Connty, Janvary, March, 1846 ( Uaderwood
& Harle).

New Jersey.

Hatrype vireacens (Schw.) Ellis.

Grevillea, 4 :95, as Diatrype disciformis vivescens,  Ala, Bl 1xX,
Cn Fagus ( Peters),
Georgia to New Fngland,
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DIATRYPELLA Ces. & De Not.

Diatrypella cephalanthi (Schw.) Sace.

Grevillea, 4:96, under Diatrype. Ala. Bull. 138,
On Cephalanthus occidentalis ( Beaumoni).
New Jersey.

Diatrypella nigro-annulata (Grev.) k. & E.

Ala. Bull, 188,
On dead twigs. Lee County, June, 1896 / { nderwood & Earle).

Diatrypella discoidea alni Cuaoke,

Ala. Bull. 188.
Ou .(Inus rugosa. l.ee County, January, May, 1896 { Underwood & Farle).

Diatrypella quercina (Pers.) Nitsch.
Grevillea, 4: 85, under Diatrype. Ala, Bull, 185,

On dead oak ( Pelers).
South Carelina, New Jersey., KEurope.

Diatrypella vernicae Ellis.
Ala. Bull. 188, as D), quercina.
Ll?n dead twigs. Lee County, Auburn, Febriary, 1896 ( I ‘nderwooed - Earle), { tuste
21118y,
Diatrypella prominens (Hedw,) E. & L.
On Platanus. Macon County, Tuskegee (Carrer),

Family MELOGRAMMATACEAE.

ENDOTHYA Fr.

Bndothia gyroea (Schw,) 1°kl.
Ala, Bull. 188,
On Ligquidambar., Lee County, March, 1846 ( I ‘nderwood o Farle).
On Quercus. Lee County, February, 1896 ( Underwood § Earle).
Nouth Carelina.

MELOGRAMMA FT.

Melogramma meliae Curt.
Ala. Bull. 191,
On Melia azedarack, lwee County, March, 1896 { {'nderweod  Farle).
South Carolina.

Family XYLARIACEAE.

NUMMULARIA Tul,

Nummnularia clypeus (Schw.) Fkl.
Ala. Bull. 192,
On Magnolia acuminata, Lee County, December, 1895 ( Underirood).
On Alnusrugosa. Lee Connty, November, December, 1895 ( {'nderwood).
On Quercus sp. Lee County, December, 1845 ( {'nderweod); Macon County, August,

1896 (Carver).
On Fitia sp. Lee County, January, 1896 ( Underwood § Larle),
Nouth ("arolina.

Nommularia discreta (Schw.) Tul.
Grevillea, 4:94, under Hypoxylon., Ala, Bull. 192,

Omn Cercis ( Peters).
New Jersey, Ohio. LkKurop.,

Nummularia nummaularia (1Iinll,) Atkinson.
Carnell Ball, 8,
On dead branehes amd trunks of decidnous treex, Lee County, Anlmrn, 1890
(Atkinaon). .
New Jersey, Ohio, South Curolina. Europe.
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Nummularia punctulata (B. & Rav.} Sace.

Ala. Bull. 192,

On Alnus rugosa. Lee County, March, 1896 ( {'nderwood §- frarie).
Ou Quercus sp. Lee County, March, 1896 ( Underwood § Farle).
Soath Carolina.

Nummaularia repanda (Fr.) Nitach.

Peters coll. No. 66, under Sphaeria. Ala. Bull. 192,
On Cercis (Peters).
Europe.

HYPOXYLON Bull

Hypoxylon annulatum {Schw.) Mont.

Ala. Bull, 189, Cornell Bull. 7.

On dead oak limb. Hale County, Gallion, August, 1B3) (Duggar).

On Acer rubrum. Lee County, February, 1896 { Underwood & FLarle).

On Magnolia rirginiana. Lee County, Marell, 1896 ( Underwood & FEarle).
On Quercus sp. Loe County, February, March, 1896 { Underwood & Larie}.
New Jersey, Ohio.

Hypoxylon atramentosum (Fr.) Underwood & Earle.

Ala. Bull. 189.
On dead wood. Lee County, December, 1895 ( ['nderwood) ; January, February, 1896
( Underwood ¢ Earle).

Hypoxylon beaumontii B. & C.

Ala. Ball. 189,
Conecnb County ( Leaumont).

Hypoxylon callostroma (Schw.) B. & C.

Grovillea, 4:51. Ala. Bull. 189.
On Iler rerticillata ( Beaumont).
Pennsylvania.

Hypoxylon caries (Schw.) Sace,

Ala. Bull, 189,
On Acer. Lee Couniy, Febhruary, 1896 ( {"sdericood & Karle),
On dead wood. Lee County, March, 1896 ( Underwovod - Earie).

Hypoxylon coccineum Bull.

Ala. Baull. 189,
On Alnus rugosa. Lee County, March, 1396 ( 'nderwood § larie).
Louisiana, New Jersey, Ohio. Europe.

Hypoxylon crocatum Mont.
On Magnolia acuminata. Lee County, winter, 1896 (Farie).

Hypoxylon crocopeplum B. & C.

Ala, Bull, 189,
On decayed bark. Lec County, Decotuber, 1895 ( Underwond).
South Carolina.

Hypoxylon decorticatum (Schw.) Berk.

Ala. Bull, 190,
On bark. Lee County, February, 1896 ( { ‘nderwoaod & Larle).
South Carolina. '

Hypoxylon fuscum (Pers.) Fr,

Ala, Bull. 130, Cornell Bull. 7,

On dead oak limb. Lee County, Auburn, autumm, 1889 (Afkinsen).

On Quercns. Hale County, Gallion ( Duggar).

On Alnus rugosa. Lee County, December, 1895 ( Underiwcood).

gu Ostrya virginiana. Lee County, February, 1896 ( Lnderwood - foarln).
urope.

HBypoxylon howeiannm Peck.

Ala. Bull, 190.

Lec¢ Connty, Fobruavy, 1896 ( Undericosd §- Fearle)
New Jersey, Olio,
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Hypoxylon insidens ~chiw.y Berk.
Ala. Bull. 190,

On Liriedendron tulipifera. Loo County, February, 1896 ( Underwood & Larie).
Texas.

Hypoxylon luridum Nitsch,
Ala. Ball, 190.
On Carpinus, l.ee Connty, 189G ( Farle),
iitrope,

Hypoxylon marginatum (Schw.) Berk.
Grevillea, 4:49. Ala. Bnll. 180.
On fcer rubrum. Lee County, Mareh, 1396 ( { nderwood & Earle).
On Quereus nigra (). aquatica). Loe County, March, 1896 { { ‘nderwood & Farle),
On Quercus ( Beaumont).
Ohio, New Jersey.

Hypoxvylon perforatum (Schw.} Fr.
Ala. Bull. 190. Cornell Buli. 6.
On canes ot Arundinaria tecta Lee Connty, Anuburn, Anguast 23, 1831 ( Duggar).
On Ligquidambar. [ee County, January, 1896 ( { ‘nderwood § Karle),
On Querens.  Lee Couuty, January, 1896 ( { ‘nderwood ' Earle).
On Smilax, Lec County, Janunary, 1896 ({ nderwood & HKarle).
On Vitis. Lee Connty, January, 1896 { Underwood & Earle).

Hypoxylon petersii B. & C,

Peters coll. 1.:158. .Journ, Linn. Soc¢. 10: 384, Ala. Bnll, 190,
On Querens alba, Winxton County ( Pelers).
Ohio, Cuba.

Hypoxylon investiens Schw.

Rav. Fuing. Car. Exsic, 4:33.  Ala. Ball. 190,
On Liriodendron ( Beaumont),
Ou dead wood. Lee County, March, April, 1896 ( {'nderwood §- Farle).
Texas,
Hypoxylon purpureum Nitsch.
Cornell Bnll. 7.

On dead branches, ale County, Gallion, Augnst 14, 1894 ( Duggar).
Enrope.

Hypoxylon rubiginosum (PPers.) Fr.
Ala, Bull. 1498}, |
On dead wood, Lee Connty, February, Mareh, 1896 ( I 'nderwood § Farle).
Lonisiana, New Jersey, Ohio.  Kurope,

Hypoxylon rutilum Tul.
Ala. Bull. 191,
On bark of Querens.  Winston Connty, June, 1896 { I ‘uderwaoud),
Europe.

Hypoxylon serpens 1'ers.
(irevillea, 4:93. Ala. Bull. 191,

( Beaumont.)
South ('arcelina, New Jersoy,

Hypoxylon subchlorinum Ell. & Calk.
Ala. Ball, 191,
On Alnus rugosa. l.ee County, February, 1896 { IMnderwood 4 Earle).
On Carpinuy caroliniana. Lee County, February, 1896 ( Underwood & Farle),
On Viburnum sp.  l.ee Couuty, Jannary, 1896 { Underwood & Earle).

Hypoxylon zanthoceras B. & (.

Ala. Bull. 191.
On Alnus rugosa.  Leo County. February, 1896 ( {'nderwood § Farle).
New lingland,

USTULINA 'T'ul.
Datulina vulgaris Tul.

Ala. Ball. 14,
On old stumps.  Lee Connty, February, March, 18596 ( Underiwood § Farle),
New .Jersey, Ohio. Europe,
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DALDINIA I)e Not,

Daldinia concentrica (Schw.) Ces. & De Not,

Ala. Bull. 187. Cornell Bull. 6.
On Magnolia acuminata, Lee County, November, 1895 ( Imderwnod); Winaton

County, June, 1836 { U'nderwood).
On dead trunks of deciduous trees. Lee County, Prague .Junction, July, 1890
(dtkinson).

Daldinia vernicosa (Schw.) Ces. & De Nof,

Ala. Bull. 187,
On Magnolia virginiana (M, glauca), Lee Connty, December, 1896 ( Karle),
New Jersey.

XYLARIA Hill.

Xylaria hypoxylon (L.) Grev.

Ala, Bull. 195, Cornell Bull. 10,

On Adcer rubrum. Lee Connty, February, 1895,

On old stump. Lee County, Auburn, Mareh, 1891 (4tkinson).
Louisians, New Jersey, Ohio. Europe.

Xylaria polymorpha (Pers.) Grev.
Ala. Bull, 195. Cornell Bull. 10.
On dead trank of Magnolia. Macon Connty, Shorter, July 16, 1890.
Conidial stage: Lee County, April, 1896 { I 'nderwood § Earle)},
ﬁscmnycaﬁous stage: Hale County, May, 1896 ( Underwood).
Jurope.

Xylaria corniformis Fr.

Ala. Bull. 194,
On Salix. Lee Connty, February, 1896 ( I'nderiood - Farle).
ETl;a conidial state (Isaria flabelliformis): l.ee County, May, 1896 ( Underwood §
arie).
Sounth Carelina. Europe.

Xylaria fulvella B. &.C.

Journ. Linn. Soc. 10:380. Ala. Bull. 194,
Onbﬂalix. Lee County, Febrnary, 1896 ( I 'aderwood & Farle),
Cuba,

PORONIA Willd.

Poronia oedipus Mont.

Rav. Fung. Car. Exsic. 3:46. Ala. Bull. 193,
On horae dang (Peters),
Texas, New Jersey. Enrope.

SPHAERIA Illall,!

Sphaeria concentrica (B. & C.) Bolt.
Grevillea, 4155, under Depazea. Ala. Bull. 194,
On leaves of Asarum virginicum.

Sphaeria palmarum Mont,

Grevillea, ¢:147. Ala, Bull, 194,
On Sabal ( Beaumont).

————. _— - — i ——— - . . - —_—

I The precise relations of the two following Sphaeriales are doubtful. (larle.)




FUNGL 183

Class BASIDIOMYCETES.
Order UJSTIILAGINAILLLES,

Family USTILAGINACEAE.
USTILAGO TPers.

Ustilago avenae (Pers.) Jenaen,

Ala. Bnll. 207. Cornell Bull. 16.

In inflorescence of Avena sativa. Lee County, Aubunrn, May, 1891 ( Atkinson).
(n Avena satira. Lee County, May, 1896 ( { ‘nderwood & Karle).

Ohio.

Ustilago axicola Berk,

Grevillea, 3:59. Ala. Bull, 207, under Cintractia,
On Cyperus (Beaumont),
On Fimbristylis antumnaliz. Lee County, September, 1896 ( farfe).

Ustilago euchilaenae Arcang.

Ala, Ball. 207.
On fuchlaena luzurians. Lee County, October, 1895 ( {‘nderwood).

Ustilago rabenhorstiana Kushn.

Ala. Bull. 207. Cornell Bull, 16, as 7. cesafii Fiacher.
On Syntherisma sanguinale. Lee (lounty, Auburn, autumn, 18849 ( ftkinson),
Mississippi, Ohio, Europe.

Ustilago sorghi {(Link) Pass,

Ala. Bull, 208.
On Sorghum 8p. Lee County, November, 1895 ( { nderwood),
Nebraska. Europe.

Ustilago sparsa Underwood.

Bull. Torr. Clnb, 24 :86. 1897. Ala. Bull. 208,
On scattered ovaries of Dactylocteninm aeqyptium. Ilee County, Novemnher, 1895
( I'nderwood); October, 189G ( Karle).

Ustilago tritici (Pers.) Jensen.

Ala. Bull. 208. Cornell Bull. 16,
On Triticum vulgare. Lee County, Auburn, May, 1881 (Afkinson}.
Ohio,

Ustilago utriculosa (Nees) Tul.
Ala. Bull. 208. Cornell Bull. 16.
On Polygonunt hydropiper. Prague, June, 1890 (Athinson).
In ovaries of Pelygonum pennsylranicum. Lee County, Anburn, October 18, 1891
(Duggar). -
Ohio, New Jersey. Europe.

Ustilago zeae (Berkm.) Magn.

Ala. Bull. 208, Cornell Bull. 16.
In the inflorescence, canes, and leaves of Zea mayxz. T.ee County, Auburn, 1891

(Dwggar & Atkingon).
Nebraska. Lurope.

SOROSPORIUM Ladolphi.

Sorosporium syntherismae (Schw,) Farlow.

Ala. Bull. 207. Cornell Bull. 16, as S, everhartii E, & Gr.

On Andropogon glomeratus. l.ee County, 1891 ( Atkinson).

On Aadropogon scoparins. Lee County, 1891 (Adfkingon).

In infloressence of _indropogon virginicus. Lee Connty, Auburn, 1891 (. {fkinson).

TOLYPOSPORELLA Atkinson,

Tolyposporella chrysopogonis Atkinson.

Cornell Bull. 16. -
On cnlms of Chrysopogon arenacens. liee County, Anburn, antumn, 1841 ( Duggar);
March, 1892 (dikinson).
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Family TILLETIACEAE.

ENTYLOMA [’e Bary.

Entyloma compositarum Farlow,

Ala. Bull. 207,
On (naphalium 8p. Lee County, April, 1896 ( I'nderweod & Earle).

Entyloma saniculae Peck,

Ala, Bull. 207. Cornel) Bull. 15.
On Sanicula sp. Lee County, 1892 (Atkinson).

GRAPHIOLA VPoit.

Graphiola congesta Berk. & Rav.

Ala. Bull. 207.
On Sabal adansonii. Lee County, July, 1896 ( Underwood & Larle).

Order UREDINAILES.
Family MELAMPSORACEAE.

CHRYSOMYZXA Unger.

Chrysomyxa albida Kuehn,

Ala. Bull.211. Cornell Bull, 186.
On Rubus argutus { K. villosus). Macon County, Shorter, July 16, 1890 (Atkinson);
Lee County, Auburn, July 22, 1830, October 26, 1891 ( Atkinson).

COLEOSPORIUM Lévy.

Coleosporium amsoniae (Fkl.) Underw. & Earle.

Peters coll. Ala, Bull. 211,
On Amsonia amsonia. 1864 { Peters). Lee Connfy, July, 1896 ( I'nderwoed & Farle),

Coleosporium elephantopodis (Schw.) Thucm.

Ala. Bull. 211, Cornell Bull.16. In both as C. sonchi-arrensis (Pers.) Liév, in part,
On Elephantopus carolinianus, Lee County, 1890 (Atkinson, Duggar).

On Elephantopus tomentosus. Lee County, 1891 (Bennett, Newman).

On FElephantopus nudatus. Macon County, 1890 (Atkinson).

Coleosporium ipomoeae (Schw.) Burrill.

Ala. Bull. 211, Cornell Bull. 17,

On Ipomoea sp. Lee County, 1890 ( Atkinson).

On Conrelvulus sepinm. Lee County, September 8, 1891 (Atkinson).

On fpomoea purpurea. T.ee County, Auburn, Augnst 17 ( Duggar); September, 1891
(Newman).

On Ipomoea pandurata. Lee County, July, 1896 ( {/nderwond 4 Larle).

Very abundant.

Coleosporium sonchi-arvensis (Pers.) Lév,

Ala. Bull. 211. Cornell Bull. 16.

On Aster dumosus, A. punicens, A. tradescanti, and . undulatus, l.ee County, 1891
(Atkinson).

On Helianthus sap. Lee County, 1891 ( Duggar, Atkinson),

On Lacinaria graminifolia. Leo Connty, 1831 (Duggar).

On Selidago rugesa and 8, caesia. Lee County, 1891 ( dikinson).

On Solidago canadensis. Lee County, 1891 (Newman).

On Solidago sp. DeKallb County, May, 1896 ( Underwood}).

Ohio. Europe.

Coleosporium vernoniae B. & C.

Grevillea, 3:57. Ala. Bonll, 212. Cornell Ball. 16.

On leaves of Vernonia sp. ( Beaumont). |

On leaves of Fernonia altissima. Lee County, Anburn (.4tkinson),
On Fernonia sap. Lee County, October, 1835 ( 'nderiwood).
Louisiana, Ohio.
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MELAMPSORA Castagn.

Helampanra farinosa (Pers.) Schroeter.

Ala, Bull, 213, Cornell Bull. 17.

On Salix fragilis. Lee County, 1891 ( Atkinson).

On leaves of Salix nigra, Lee County {(.Jtkinson, Duggar).
On Salix sp. Lece County, 1891 ( Duggar).

Nebraska. .

Melampsaora populina (Jacq,) Lév.
Ala, Bull. 213, Cornell Bull, 17.
On Populus deltoides (I, monilifera). Macon County, Augnst, 1896 { Carver).
On leavea of Populus grandidentata.' l.ee Connty, 1889 ( Atkinson).
On Salir sp. Macon County, Augast, 1896 ( Carver).
Nebraska. Europe.

Melampsora scolopendri (Fkl.) Farlow.
Ala. Bull, 213,
On Woodwardia areolata. Macon County, August, 1896 (Carver).

Melampsora crotonis (Cooke) Burrill.

Cornell Bnll. 20, as Pucciniastrum crotonis (Burrill) DeToni.
On stems of Croton, Madison County, Huntsville, September 4, 1892 ( dtkinson).

PUCCINIASTRUM Otth.

Pucciniastrum vacciniorum (Link) Dietel.

Ala. Bull, 218, as Thecopsora vaceinorum (Link) Karst.
On Vaccinium corymbosum, erroneously reported as Nolisma ligustrina. Lee Connty,
October, 1896 ( Earie).

Pucciniastrum agrimoniae-eupatoriae (DC.) Lagerh,
Ala. Bull. 214, Cornell Bull. 22, In both as Cueome agrimoniae Schw.

On leaves of Agrimonia parvifiora. Lee Connty, Auburn, November 2, 1891 { Duggar).
On dgrimonia mollis (1), Lee County, May, 1896 ( Underwood § Earle).

Family PUCCINJACEAE.

GYMNOSPORANGIUM Hedw.f.

Gymnosaporangium clavipes C,. & P.

Ala, Bull. 212; same, 218, ag Koestelia aurantiaca Peck. Cornell Bull, 17.
On Juniperus virginiana. Leo County, 1891 (. {tkinson); Lee County, 1892 (Duggar).
In the Roestelia stage:
On Cydonia vulgaris, Lee County, 1891 (dikinson, Newman).
On Crategus. Lee Connty 1591, 1892 ( Atkinson); Benton County, 1891, 1892
( Duggar).
On Cydonia japonica { Athingon).
Yery common,
New Jersey.

Gymnosporangium globosum Farlow.

Ala. Bull. 212.
On Juniperus virginiana. Lee County, March, 1896 ( Taderwood § Farle),

Gymnosporangium macropus Link,

Ala. Ball, 212 same, 218, as Roestelia piratae {(Schw.) Thaxter. Cornell I3ull, 17.
On Juniperus virginiana. Lee County, 1890 ( 4ikinson).
In the Roestelia stage:
On Malus coronaria and M. malus. Lcee County, Angnst, 1890 ( Athinson).
On Crafaegus spathulata. Lece County, October, 1885 ( Underwood).
On Malus angustifolic. Lee County, March, 18496 ( { nderwooed & Farle),
On Malus coronaria. Lee County, July, 1896 ( U'nderwood - Earle).
New Jersey. '

_—

' This host must be P, heterophyila, P. grandidentala not being known fo occur in
Alabama.
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Gymunosporangium nidus-avias Thaxter,
Ala. Bull, 212, ] ‘
On Juniperus virginiana. lLee County, March, 1896 ( Underwood & Karle).
Rare.

Gymnosporangium flaviformis (Atkinson).

Ala. Bull. 212, as Gymnosporangium sp.; Ala. Bull. 218, as Hoestelia flariformis
Atkinson.
On Juniperus virgmiana. Lee County, March, 1896 ( Underwoed & Earle).
In the Roestelia stage: :
On Crataegus spathulata. Lee County, October, 1895 ( Underwood).

The suspected connection between the aecidial and teleutosporic forms has heen
abundantly proved Ly cultural experiments conducted by Dr. Roland Thaxtey at
Cambridge and by the writer (F. 8. Earle) at Auburn, A full description is in prepa-
ration by Dr. Thaxter.

UROMYCES l.ink.

Uromyces andropogonis Tracy.

Ala. Ball, 219. Cornell Bull. 20, __
On Andropogon virginicus. l.ee County, 1891 (Duggar); Macon County, Angnst, 1896
(Carver).

On dndropegon sp. Lee County, October, 1895 ( { ‘nderwood).

Uromyces elegans (B. & C.) Lagerh.

Ala. Bull, 220, as U. medicaginis-falcatae (DC.) Winter. Cornell Bnll, 20, as T.
trifolii (Hedw,) Lév,
On Drifolinm carolinianum. Lee County, 1890 ( Aikingon}.

Uromyces eragrostidia Tracy.

Ala. Bull. 219. Cornell Bull. 20,
On Eragrostis tenuis, Lee County, Auburn, October 11, 1891 { Duggar).

Uromyces euphorbiae (Schw,) i & C.

Cornesll Bull. 20,
On leaves of Euphorbia nutans. Lee County, Auburn, Octoher, Novemher, 1891

{ Duggar).
Nebraska.

Uromyces hedysari-paniculatl (Schw.) Farlow.

Peters coll., as Uredo a‘ppendiculuta. Ala. Bull, 219, Cornell Bull, 21.
On Meibomia rotundifolia. Macon County, August, 1896 ( Carver).
On Meibomia paniculata. Lee County, September 13, 1891 ( Atkinzon).
On Meibomia. 1858 (Peters). Crenshaw County, Lapine, Seplember 8, 18K} (1 thin-
son); Perry County, 1891 (Aikinson).
l.ouisiana, Ohio, Nebraska.

Uromyces hyperici (8chw,) Cart.

Ala. Bull. 219. Cornell Bull. 20. ,

On leaves and steme of Hyperiowm mutilum. Prague Junction, September 6, 1890
( Atkinson); Lee County, Auburn, October 29, November 15, 1891 (Duggar, Aikinson);
October, 1896 ( Earle).

On Hypericum virginicum. Lee Connty, November, 1895 ( Underiwood).

New Jersey, Ohio.

Uromyces junci Desm.

Ala. Bull. 219, Cornell Bull, 21.
On atems of Juncus 8p. Lee Cotinty, Auburn, August, November, 1841 (_fikinsen),
Nebraska..

Uromyces lespedezae (Schw.) Peck.

Ala. Bull, 219. Cornell Ball. 20,

On Lespedeza procumbens., Lee County, 1891 ( Xewman, Nuggar).

On Lespedeza hirta. l.ee County, autuwmin, 1881 { Jtkinson).

On Lespedeza repens. Lee County, antumn { Atkinson).

On Lespedeza stuvei and L. virginica. Lec County, autamn, 18490 (. ({iinson).

On Lespedeza violacea, L. reliculata, and L. capitatu. Leo (‘onnty, Anburn, autumn
(Athinson).

On Lespedeza sp. Macon County, August, 1896 (Carver).

(Ohio, New Jersey, Nebraska.

e —— - - - - - -

Iwee also Lawarheim, Uredin. Herl.. Fries, 3K,
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Uromyces minutus Diotel.

("ornell Bull. 21,
On Carexr 8p. Lee County, \uburn, Angust 27, 1841 ( Duggar).

Uromyces phaseoli (Pers.) Winter.

Petera coll., a8 Uredo leguminosorum. Ala. Bull.21%. Cornell Bull. 20. Tn hoth as
{'. appendiculatus (Pers,) Link.

On Phaseolusrulgaris, the pole bean. Mobile County, 18830 ( Atkingon). Lee Connty,
Anburn, July to October, 1890 {_.dtkinson).

On Phaseolus ap. ( Beaumont).

I.urepe.

Uromyces polygoni (Pers.) Fkl
AMa, Bull. 220. Cornell Bull. 20.
On leaves of Polygorum setaceum. Lee Connty, Anburn, June, 1880, September 8,

1891 ( Atkinson).
On Polygonum sp. Lee County, Auhmn Angust 18, 1891 ( Duggar); Hale Connty,

Gallion, 1892 { Duggar).
New .J ersey, Nebraska,

Uromyces rhynchosporae E. & F.

Ala. Ball. 220. Cornell Bull, 20.

On Lynchoespora glomerate. Lee County, Anburn, July to Octoher, 1890-491 ( Iuggar,
Atkinson).

On Rynchospora sp.  Macon County, August, 1896 ( Carver),

Uromyces spermacoces (Schw.) Cart.

Ala. Bull. 220, (ornell Bull. 20,
tn Diodia leres. Macon County, 1891 (Atkinson); October, 1896 ((‘arrer), Il.ee
Connty, Anburn, July 25, 1890 ( Atkingon); 1893 (Duggar),

Uromyces toxicodendri Berk. & Rav.

Grevillea, 3; 58, as Pileolaria brevipes Berk. & Rav. Ala. Bull. 220. Cornell
Bull. 21. In the two latter as U, terebinthi (DC.) Winter.

On Khus toxicodendron ( Beaumont). Perry County, Uniontown, July 2, 18%) (_titin-
son}; Lee County, Anburn, October 28, 1891 (Atkmsmr)

New Jersey,

Uromyces trifolii (A. & S.) Winter.

Ala. Bull, 220, Cornell Bull. 20.
On Trifolium hybridum, Lee (‘ounty, 1891 (.1{kinson).
On Trifolium pratense. l.ee County, 1891 (Newman, Duggar): Madison (ounty,
May, 1896 ( Underwood & farle).
On Frifolium sap.  Lee County, 1890 (.1tkinson).
Nebraska, Europe.
PUCCINIA Pers,

Puccinia americana Lagerh.

Ala, Bull, 213, as P. ﬂﬂt’h‘ﬂpﬂyl- Schw.

On Andrﬂpagﬂn argyraens. Lee County, 1891 (dikinson).

On dndropogor furcatus and . scoparius. Lee County, 1891 (Duggar).

On Andropogon rvirginicus. Lee County, December, 1895 (Lﬂdﬂ wood); March, 1836
{ { ‘nderiwwood & Earle).

Ou dndropogon sp. Lee County, 1891 { Duggar).

Our Alabama material seewms to balung to this speecics rather than to [, andropogi,
as the two are distingnished by Lagerheim,

Puccinia amorphae Curt.

Ala. Bull. 220, under Uropyxis.

On Amorpha fruticona. Macon County, 1880 (Atkinsen); Lee County, Odtober,
1895 ( Farle).

Puccinia angustata Peck.

Ala. Bull. 214, Cornell Bnll, 1%
On Scirpus cyperinus eriophorum. Lee County, Auburn, November &, 1%01 (A 1kin-
aon).

Puccinia argentata (Schultz) Winter.

Ala, Bull. 214, Cornell Bull. 18,

On lenves of Impatiens biftora. l.ee County, Parkinson’s Mill, near Auburn, June
30, 1890, October 11, IRYL ( Aitkinson).

New Jersey, Ohio. Europe.
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Puccinia asperifolia (i’ers.) Wittst.

Ala. Bull. 216. Cornell Bull, 18. In both as P. rubigorera (Uredo stage),

On Avena sativa, Lee County, 1839 ( dtkinson ).

On leaves of Hordenm vulgare. Perry County, Uniontown, July 11, 1890 (dtkinson),
On Secale cereale. Lee County, May, 1896 ( U'nderwood & Larle).

Puccinia asteris Duby.

Ala, Bull. 214, Cornpell Bull. 17.

On Aster sp. Lee County, Auburn, October 22, 1891 (Duggar); Dekalb Connty,
May, 1896 ( I'nderwood). _ _

Lagerheim' follows Dietel rather douhtfully in referring here also P, silphii Schw,
and P. ranthii Schw.

Ohio, Nebraska. Europe.

Puccinia atkinsonii Diectel.

Cornell Bull. 19,
On Carer lurida, Lee County, Anburn, Augnsat 24, October 11, 1891 (Atkinzon);
September 22, 1891 ( Duggar). Dekall County, May, 1896 ( Underwood).

Puccinia caricia (Schum.) Rebeut.

Ala. Bull. 214. Cornell Bull. 18,

On Carex lurida. Lee Connty, 1891 (Atkingon).

On Carexsp. Lee County, August 29, 1831 ( Duggar).
New Jersey. IKurope.

Puccinia clavispora Ell. & Barth.

Ala, Bull, 214,
On Chrysopogon arenacens. l.ee County, December, 1885 ( Underwood); March, 1836
{ Underwood & Karle). Macon County, Angust, 1836 { Carrer).

Puccinia convolvuali Cast.

Ala. Bull, 214.
On Convolrulus sp, Dekall County, May, 1896 (1 nderirood).
Nebraska., Europe.

Puccinia emaculata Schw.

Ala. Bull, 214, Cornell Bull, 17,

On Paniocum mazimum.® Lee Coanty, 1891 ( Duggar, Newman).

On Panicum virgatum. lLee Connty, September 14, 1891 (Atlinson); March, 1896
{ Underwood & Farle).

(thio, Nebraska.

Puccinia fuirenae Cooke.

Ala. Bull, 214. Cornell Bull. 18,

On the leaves, sheaths, and culms of Fuirena sp. Lee Connty, Auburn, November
3, 1831 ( Duggar).

On Fuirena squarrosa. Lee County, July, 1896 { Underwood & Earle).

Punccinia helianthi Schw.

Ala. Bull. 217, as I. tanaceti DC. Cornell Bull. 17.

On Helianthus angustifolius. L.ee County, Auburn, October 15, 1801 ( Atkinzon).

On Helianthus annuus, Lee County, Auburn, August 24, 1891 ( Atkinson).

On Helianthus tuberosns. Lee County, Auburn, September 10, 1881 (.Aikinzon);
Macon County, August, 1896 ( Carver).

On Helianthus sp. Lee County, 1890 ( Afkinson).

New Jersey, Ohio, Nebraska. Europe.

Puccinia heterospora B. & C.

Ala. Bull. 214, Cornell Bull. 18, _
On Sida spinosa, Montgomery County, 1891 ( Atkinson). l.ee Connty, October, 184H
( Karle).

Puccinia hieracii (Schum, )} Mart.

Ala, Bull. 214, Cornell Bull. 18,

On leaves, stems, and bracts of Sililias caroliniuna. Lee Connty, 1&30 (. fikinson);
1891 ( Newman).

On Carduus sp. Lee County, Auburn, October 28, 1891 (.itkinson).

New Jersey, Nebraska. Europe.

I'Uredin. Herh. Fries. 50. *8ee below, Puccinia rirgala,
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Puccinia hydrocotyles (Mont.) Cooke,

Ala. Bnll. 215, Cornell Bull, 18,
On Hydrocotyle nmbellata, Lee County, Auburn. Noveinher 9, 1801 ( Duggar).

Puccinia investita Schw.

Ala. Bull. 215.
On (rnaphalivm purpureum. Lee County, 1890 (Litkinson).

Puccinia lateritia B. & C.

Rav, Fuug. Car. Exsic. 3:93. Ala, Bull. 215}
On Spermacoce glabra ( Peters).

Puccinia lobeliae Gerard.
On Lobelia puberula. Lee County (Liarie & Baker).

Puccinia menthae Pers.

Ala. Bull, 215, Cornell Bull. 18.

On Salria azurea grandiflora. Van Dorn County, August 15, 184 { Duggar).

On Koellia sp. Montgomery County, Highland Park, (}ctubm 1891 (Atkinson);
Liee County, 1891 (. {tkinson),

New Jersey, Ohio, Nebraska. KEurope.

Puccinia minuta Dietel.

Cornell Bull, 18,
On Carex verrucosa. Lee County, Auburn, August 249, 1881 { 4thinson).

Puccinia nigro-velata Ell. & Tracy.
Cornell Bull, 18.
On Cyperus retr ofractus Lee ('ounty, Anburn, September 12, 1831 (Duggar.
On Cifpﬁ?‘uﬁ roetundus. l.ee County, Auburn, hﬂptﬁmlu-l 12, 1R91 (Du_;qar}
Ou ('yperus echinatus. Lee County, Angust, 1897 {larle Haker)
This 18 said by Arthur to be the same as I’. cyperi Arth,

Pucciuia panici Dietel.
On Panicum virgatum. Lee County, October, 1897 (frarle & Dalker).

Puccinia poculiformis (Jacq.) Willd.

Ala. Bull. 214, Cornell Bull. 19. 'In both as P. graminis ’ers.

On Sporebolus asper. Lee County, 1889 ( Newman).

On leaves of Necale cereale. Lee County, Auburn, February 14, 1890 (. {1ikinson).

On Sieglingia seslerioides. Lee (lonnty, October, 1895 ( {'nderweod).

On Triticum rulgare. Lee (ounty, M‘l 1846 ( { nderwood  Earle).

On Hordeum rulgarce. Lee Cmmty Julv, 1896 ( nderwood & Earle).

This determination needs revision. It is probable that as the species is now under-
stood some of these specimens should he excluded.

Puccinia podophylli Schw,

Ala. Bull. 215,
On Podophyllum peltatum. Lee Connty, Apri), 1836 ( Underwood & Farle); Hale

(lounty, May, 1896 ({'nderweod); Madison mety, May, 1896 ( Underwood); Dekalb
Connty, May, 1896 { U'nderwood),
(Ohio.

Puccinia polygoni-amphibii Pers.
Ala. Bull, 215.

On Polyyonum sp. Lee County, 1889 ( Atkinson).
On Polygonum pennsylranicum, Lee County, 1890 (Adtkinson}, 1881 (Duggar).

Nebraska., Europe,
Puccinia polysora Underwood, Bull. Toerr. Club, 24 :86. 1897. -

Ala. Bull, 215. Cornell Bull. 18,

On Tripsacum dactyloides. Lee County, Auburn, Ovtober 14, 1891 (Duggar); Mobile
County, October, 1896 (S. M. Tracy).

Puccinia pruni-spinosae Pers,
Ala. Bull. 216, Cornell Bull. 1x.
On leaves of Prunus americana, l.eo County, Anburn, October 29, 1891 ( Duggar).
On leaves of I’runus serotina. Luee County, Anbuarn, October 3, 1891 ( Duggar).
On leaves of Prunus angnstifolia. Lee County. Auburn, October 25, 1890 Atkinson ),
On leaves of Amygdalus persgica,  Macon County, October, 1896 ( Carver).

Nebraska.  Kurope,

' Seo also Lagerheim, Uredin, Herb, Fries. G3,
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Puccinia purpurea Cooke,

Ala. Bull. 216. Cornell Bnll. 14,
On Sorghum halepense, Perry County, Unioutown, October, 1892 (Duggar); Macon
County, October, 1896 (Carrer).

Puccinia rhamuai (Pers,) Wittst.

Cornell Bull. 19, as P. coronata Corda,
On leaves of .1rena satira. Lee County, Auburn, spring, 184 ( Atkinaoin .
Ohio, New .lersey.

Puccinia sanguinea Dietol.

Cornell Bull, 19.

On Sorghum rulgare, the Kafir corn.  Leo County, Auburn, Decetubor 22, 1XxB
(Atkinson)}.

Puccinia saniculae Grev,

Ala, Bull, 216,

On Sanicula sp. Lee County, 1891 ( Bewion); liale County, May 5, 1806 ( { ndericood ) ;
Tuscalvosa County, 1896 { Farle).

Puccinia seymeriae linrrill.

Cornell Bull. 19.
On leavea of (rerardia tenwifplia. 1’crry Connty, Uniontown, Neptewber 4, 1844,
Determined by Mr., Duggar,

Puccinia silphii Schw.'
Ala. Bull, 216. Cornell Bull, 18,
On Silpkium laevigatium. L.ee County, Aubnrn, July, 18 (. fikinsen).
On Siiphium asteriscus, Lee County, April, Jaly, 1896 ( {'nderwaood  Farie).
Ohio, Nebraska.

Puccinia sorghi Schw,

Ala. Buall. 215, 216, partly as I, maydix Carradori. Cornell Ball 17,

On Sorghim cernunm, Lee Counnty, 1888 { Newman).

On leaves of Zea mays. lLee County, Auburn, 1839 (Uthinson); August, 1?-}91 { New-
man), Montgomery County, Mathews, October 10, 1891 (dthinson).

New Jersey, Ohio, Nebraska. hurupﬁ

Puccinia spegazzinii De Toni.

Ala. Bull. 216. Cornell Bull, 18.
On Willughbya scandens.  Lee County, Auburn, Aupust, September, Novewmber,

1891 ( Duggar).

Puccinia spermacocis B. & (.
Grevillea, 3:53. Ala. Bull. 216,
On Spermacoce glabra ( Peters).
I’robably the same as P. laleritia, or pussibly ouly { romyces spermacoces.

Puccinia stromatica B. & (.

Grevillea, 3:53. Ala, Bull. 216,-
On stems of (lematis sp. ( Pelers).

Puccinia verbesinae Schw.

Ala, Bull. 211, under Aeecidinm. Cornell Bull, 19,2
On leaves of Verbesina occidentalis.  Mobtle Conuty, Jualy L4, 18900 ( Atkinson); 1De-
kalb County, July, 1896 ( { nderwoord § FKarle).

Puccinia violme (Schum.) DC,.

Ala, Bail, 217. Cornell Bull. 17.

(m Jiola sp. Lee County, Anburn, January 23, 189 (Atkingon); July 22, 1890
(.itkingon); Novemher 9, 1891 { dtkhinson).

On Ficle hlanda. Winston County, June, 1896 (! ‘nderiwood).

Nebrasku. Europe.

Puccinia virgata Ell. & Ev
On Panteum virgatum, hee County, January, 1897 { Karle & Baker). *

[t in probable that some of the spreiimens on this host material cited in Alabama
Bulletin, page 214, and Cornsll Bulletin, page 17, under P emacuwlata belong here,

— _— - . - . [——

I Sec note under £, axferis, <wee also Lagerheimt, Uredin, Herb, Fries,
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Puccinia windsoriae Schw.

Ala. Bull, 214, Cornell Bull, 17. In both as . emaculata,
On Sicglingia seslerivides. Lee County, Auburn, October 7, 1891 (Atkinson}; Sep-
tember 30, 1891 ( Newman).

Puccinia xanthii Schw,

Ala. Buli. 217, Cornell Bull. 17.

On Xanihium carnadense. Perry Courty, 1891 (Newman); Macon County, Angust,
184 ( Carver).

On leaves of Xanthium strumarium. Lee County, Auburn, August, 1890 (dthinson)
October, November, 1895 ( Underwood).

Lonisiana, Ohio, New Jersey, Nebraska.

Puccinia xanthii ambrosiae Berk, & Rav,

Cornell Bull. 17.

On leaves of Ambrosia trifida. Montgomery County, Pikercad, July 9, 1891 (.{thin-
son); Montgomery County, Hope Hull, August, 1831 (. Aikinson).

GYMNOCONIA Lagerh,

Gymnoconia hyptidis (Curt.} Lagerh. Uredo hyptidis Cart.

Lagerheim, Uredin. Herb. Fries,

On Mesosphaerum rugosum ( Hyptis radiala). Specimens in the herbarium of Fries
communicated by M. A, Cuartis.

Gymnoconia interstitialis (Schlecht.} Lagerh.
Ala. Bull, 211, as Caecoma nitens Schw. Cornell Bull. 18, as Puccinia pekiana.
On leaves of Kubus trivialis. l.ee County, Auburn (4Atkinson); Mobile County, 1891
(Zimmer).
On Rubus argutus (. rillosus). l.ee County, 1891 ( dikinson).
On Rubus sp. Lee County, April, 1896 { Underwood §- Earle).

PHRAGMIDIUM Link.

Phragmidium obtusum (Str.) Schum. & Kunze,

Ala. Bull. 213, as P. fragariastri (IDC.) Schw, Cornell Bull, 17,

On Duchesnea indica. Uredo stage: Mobile County, April, July, 1891 (Athinson);
Lew County, February, April, 1896 ( Underwood § ELarle); Tuscaloosa County, May,

1896 ( I'nderwood).
Telentospores not seen,
New Jersey. Europe.

FPhragmidium rubi-idaei (Pers.) Wint,.
Ala. Bull. 213.
On Rubus cuneifolius. Lec County, July, 1896 ( Underwood & Farle).
Europe.

Phragmidium speciosum !r.

Ala, Bull. 218, as Uredo miniata.

On Rosa humilis. l.ee County, May, 1837 ( farle & Baker)., ‘T'elentosporea on the
stems; uredeapores on the leaves.

New Jersey, Ohio, Nebraska,.

UREDO i.dv,

Uredo alabamensis Dietel.

Cornell Buil. 22. |
On Chrysopoyon avenacens, Lee County, Auburn, October, 1891 ( Duggar).

Uredo azaleae Schw,

Ala. Bull. 218, Cornell Ball. 22.
On Azalea nudiflora. Lee County, Anburn, November 9, 1801 ( Benton).

Uredo fici Cast,

Ala, Bull, 218, Coruell Bull. 22, |
On Ficus carica, Mobile County (4tkinson); Lee County Auburn (Atkinson); Perry

County, Uniontown (dtkinson).
Louiaiana.
Uredo muhlenbergiae Dietel.

Cornell Bull, 22,
On leaves of Muhlenbergia diffuse. Loe Connty, Auburn, August 31, 1890 (L ikinson).
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Uredo muelleri Schroet.

Cornell Bull, 22,
On leaves of BRubus arguius (K. vitlesus), Lee County, Auburn, autmnn {(.{{kinson).

Uredo quercus Brondl.

Ala. Bull. 219, Cornell Ball. 32,

On leaves of Quercus alba, Lec County, Aulmtn, September 13, 1891 ( Atkinson).

On leaves of Quercus minor. Lee County, Auburn, October 3, 1891 (Atkinaon).

On leaves of Quercus nigra (). aqualica). Lec County, Auburn, November 5, 1591
(Duggar).

On leaves of Quercus sp.  Liee County, Auburn, Octoler 25, 1891 (dtkinson).

PERIDERMIUM Chev.

Peridermium cerebrum l’eck,

Ala Bull. 213. Cornell Bull, 22,

On Pinus taeda. Lee County, April, 1898 ( U'aderwood 4 Earle),
On Pinus echinata. Lee Conuty, 1896 ( Underwoed & Earie).

On Pinus virginiana,. Winston County, June, 1896 ( Underwood).
New Jersoy.

Peridermium orientale Cooke.

Alu. Bull. 213, Cornell Bull, 22,

On leaves ot Pinus serofina. Lee County, Anburn, ﬂpring, 1891 (. dtkinson).
* On Pinus taeda. Lee County, April, 1898 ( { ‘nderwood § Earle).

On Pinus palusirie. Lee County, April, 1896 ({ nderwood & Earle).

Ou Pinns sp, Macon County, April, 1896 ( U'nderweoed); Dekalb County, May, 1396
{ Underwood),

AECIDIUM Pers.

Aecidium asterum Schw,

Ala. Bull. 208, Cornell Bull. 21,

On Asier sp. Dekalb Connty, May, 1896 ( I'nderwood).

On Solidage canudensis. Lee County, 1892 { HDuygar).

On Solidago ap. Lece County, 1891 ( Newman § Duggar); Dallas County, May, 1896
( Underwood) ; Dekalb County, May 1896 ( Underwood).

Ohio, Nebraska.

Aecidium compositarum Mart.

Ala. Bull, 208,

On Kupatorium purpureum. Dekalb County, May, 1896 ( Underwood).
On Fupatorium verbenaefolivm. Dekalb County, May, 1896 ( {'nderwood).
On Helianthus gp. Madison Couanty, May, 1896 ( { nderwood).

On Silphium sp. Lee County, May, 1896 ( {'nderwood - Earle).
Louisiana, Ohio, New Jersey, Nebraska.

Aecidium epilobii DC.
Ala. Bull, 209. Cornell Bnll. 21,
On Oenothera laciniata, Lec County, Auburn, April, May, 1892 (.likinsun).
Ohio. Europe.
Aecidium euphorbiae Gmel.
Ala. Bull, 209. Cornell Bull. 21,
On leaves of Kuphorbia nutans. Lee County, Anburn, Novercber 11, 1891 (4 ikinson).
Ohio, New Jersey, Nebraska. Europe.
Aecidium fraxini Schw,
On Fraxinus ap. Lee County, June, 1847 (Earle & Baker).

Aecidium gerardiae PPock.

Ala. Bull. 209,
On Dasysiome flava. Madison County, May, 1896 ( Underwoeod).

Aecidium gnaphaliatum Schw,
Ala. Bull. 209, |
On (inaphalium purpurenm, Lee County, July, 1896 ( Undericovd & Farle).,

Aecidinm hibiaciatum Schw.

Ala. Bull, 204.!
On Hibiseus exculentua ( Pefers).

— —— - r —_—_————— ——— - ~u= -—

| See also -I;;gurheim, Uredin. Herb. Fries.
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Aecidium houstoniatum Schw, (1)

Ala, Bull. 209, as A. oldenlandianum Ell. & Tracy. Cornell Bull. 21.

On leaves of Houstonia patens. Lee County, Auburn, February 16, 1890 (.itkinson).

The specific position of these specimens is uncertain., They differ widely from the
tropical 4. houstoniatum, but they are certainly not 4. oldenlandianum, which is on a
very different host ( Farle).

Aecidium hydnoideum B. & C.

Rav. Fung. Cor. Exsic. 4:94. Ala. Bull. 209,
{Q)E Dirca palustris (Peters). Winstoo Couuty, June, 1896 ( Underwood).
io,

Aecidium hypericorum B. & C.

Ala. Bull. 209,
On Hypericum sp. ( Peiers), A doubtful species.

Aecidium impatientis Schw,

Ala. Bull. 209. Cornell Bull. 21.

On Impatiens aurea. Lee County, April, 1896 ( { mderwood & Farle): Dekalb Connty,
May, 1896 ( Underwood). '

On leaves of Impatiens diflora. Lee County, Auburn, April 22, 189 (Atkinson); Lee
County, Parkinson’s Miil near Auburn, spring, 1890 ( dtkinson). ‘

Ohio, Nebraska.

Aecidium leuncostictum B. & C.

Ala, Bull. 208.
On various species of Lespedeza. Dekalb County, May, 1846 ( { nderwood); Madison
County, May, 1396 ( [ 'nderwood).

Aecidium lycopi (verard.

Ala. Bull, 209,
On Lyocopus virginicus. Lee County, May, 1892 ( Duggar).

Aecidium mariae-wilsoni Peck.

Peters coll. No. 196, as decidium petersii B. & C. Ala. Bull, 200,

On Viola papilionacea (1. obligua). Lec County, April, 188 (I'nderwnod § Farle),

Thia is probably the true 4, pelersii; see note under that species, Our Aecidia on
species of Viola are greatly in need of revision,

New York.

Aecidium orobi B. & (.
Ala. Bull. 209.
A doubtful species. On Meibomia sp. (Pelers).

Aecidium pentstemonis Schw.

Ala. Bull. 210.
On Pentstemon hirsutus. Lee Connty, May, 1806 ( Underwood & Farle).
Nebraska.

Aecidium petersii B. & C.

Ala. Bull. 2107

On Fiola ap. ( Peters),

The redeseription of this species by Lagerheim and the specimena preserved in the
Peters collection under this nane (see Ala. Bull, 203) both go to show tha. it is the
apecies commonly called A.marige-wilsoni Peck by American authors. The speci-
mens on Fiola pedata. Alabama Bulletin 210, can not therefore belong here. They
should probably be considered as the type of @ new species.

Aecidium plantaginis Ces.

Ala, Bull. 210. Cornell Bnll. 21.
On Plantago rirginica, Lee County, March, 1896 ( Underwood « Earle). Only once
fonnd.

Aecidium proserpinacae B. & C.

Grevillea, 3:60. Ala, Bull. 210,
On leavea of I'roserpinaca sp. ( Beaumont).

"1 8ee Lagerheim, Uredin. Herh., Fries, 102.
23ee alao Lagerheiin, Uredin. Herb. Fries.

15894 13
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Aecidium pteleae B. & C,

Grevillea, 3:60. Ala, Bull. 210. Cornell Bull. 21,

On leaves of Ptelea sp. ( Peters),

On leaves of Ptelea trifoliata., L.ee County, Wright's Mill near Auburn, July 8, 1891
{( Duggar & Newman),

Aecidium punctatum Pers.

Ala. Bull. 2148,
On Anemone decapelala. l.ee County, April, 1896 ( Underirood & Farie).
Ohio, Nebraska. FEurope.

Aecidium sambuci Schw.

Ala. Bull. 211,  Cornell Ball, 21,
On Sambucur canadensis { Pelers). Leo County, Aubnrn, April, 1892 (Atkinson); Lee

Counvy, March, 183 (Quainiance).
Ohio, Nebraska.
Aecidium saniculae Carm,

Ala. Bull. 211.
On Sanicula sp. Lee County, March, April. 18396 ( Underwood & Farie).

Order AURICULARIAILES,

Family AURICULARIACEAE.
AURICULARIA Bull.

Auricularia auricula-judae (1..) Schroct.

Peters coll, 8, Ala, Bull. 220, under Ilirneola.

1564 ( elers).

On Hicoria sp. Lee County, March, 1896 (I"nderwood 4 Farle).
Texas, New Jersey, Ohio, Nebrasks., lurope.

Auricularia auriformis Schw.

Cornell Bull. 24, utider Hirneola,

On decaying branches. Lee Connty, Auburn ( {tkinson),

Ohio.

It is very doubtful if this ia really different from the last species.

Auriculana scutelliformis 3. & C.

Grevillea, 2:19. Ala. Bull. 220, under Hirneola.
On branches of Asimina ( 'eters).

Family PILACRACEAE.

PILACRE I,
Pilacre faginea (Fr.) 3. & Br.
Peters coll. 1 : 195, under Onegyna,  Ala. Bull, 222,

Pilacre petersii 13. & C,
Rav, Fang. Car. Exsic. 3:39.  Ala, Bnll. 222,
On llexr opaca (Peters).
On Carpinus, 18G5 ( Pelers).
Europe.

Ordder TREMELTLATLES.

Family TREMELLACEAE.!

EXIDIA Fr.
Hxidia glandulosa (Bull.) Ir,

Ala. Bull, 221,

Ou Alnus sp. l.ee County, February, 1896 ( I'nderwond o Earle).
On Quercna sp.  Lee County, Mareh, 1896 (I nderwosd & Farle).
On Liquidambar, Lee County, March, 1896 (1 adericood & Farle).
South Carolina, New Jersey, Olio, New Eungland. Europe.

-— - - f —
—_ -

' These determinations are tentative ounly. The American upecies of jelly fungi
are greatly in nced of critical study.
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Exidia truncata Fr.
Ala. Bull. 221; partly (p. 222) as Ulocolla foliacea (Pers.) Bref.? Cornell Bull. 2t.
Oun T'itis retundifelia. Lee County, Junc 3, 1892 (Atkinson); February, 1896 ( Under-
wood  farle).
On dlnussp. Lee County, February, 1896 { Underwood § Earle).
On Quercus sp. Lee County, March, 1836 ( Underwood - Earle).
Pennsylvania, Ohie. Europe. |

TREMELLA Dill.

Tremella dependens B. & C.

Grevillea, 2:19. Ala, Bull, 221,
On Liriodendron ( Peters).

Tremella encephala Willd.

Grevillea, 2:20, Ala. Bull, 221. In both under Naematelia.
On Quercus { Peters).
New Jersey, New England.

Tremella gigantea B. & C.

Grevillea, 2:19. Ala. Bull. 221.
( Peters.)

Tremella mesenterica Retz,

Ala, Bull. 221. Cornell Bull. 24,

On decaying wood. lLec County, Auburn, antamn, 1891 ( 4tkinson).

On A4lnns sp. Lee County, December, 1895 ( Inderwood); February, 1896 ( Under-
woeod & KEarle).

North Carolina, Ohiv. Europe.

Tremella nucleata Schw,
Rav, Fung, Car, Exsic. 4:82, Ala. Bull. 221, under Naematelia.
On Tilia americana (Peters).
South Carelina, New Jersey, Ohio.

Tremeila virens Schw,

Cornell Bull. 24,
On decaying oak branches, Lee County, Auburn, antumn, 1891 ( ftkinson).

Tremella sp.

Peters coll, No. 96. Ala. Bull, 221,
On rotten wood of Hicoria albae ( Pefers).

TREMELLODON.

Tremellodon gelatinosum (Scop.) Pers,

Peters coll. No. 62, ander Hydnum, Ala. Bnil, 222,
On Pinug sp. Lee County, March, 1896 { Underivood §- Earle),
Europe.

Order DACIRYOMYCETALERES,

Family DACRYOMYCETACEAE.
DACRYOMYCES Nees,

Dacryomyces aurantia (Schw.) Farlow,
Cornell Bull, 24,
On dead wood. Lee Connty, Auhurn, 1890 { Atkinson).
south Carolina.

Dacryomyces azaleae Schw.

Corunell Bull. 24,
On dead branches. Lee County, Auburn, 1890 ( Atkinsen).

Dacryomyces chrysocomus (Bull.) Tul,

Ala. Bull. 222,

On rotten wood of Pinus sp. Lee Connty, January, Febraary, 1896 ( U'nderwood §
Farle).

Ohio. Europe.




196 PLANT LIFE OF ALABAMA.

Dacryomyces deliquescens (Bull,) Dulb.

Ala. Bull. 222,
On rotten wood of Hinussp. ILee County, March, 1896 ( Underwood - Earle).

Louisiana, South Carolina, New Jersey, Ohio.

Dacryomyces epiphyllus Schw.

Cernell Bull, 24,
On leaves of Arundinaria tecta. Lee County, Auburn, November 3, 1891 (dtkinson).,

Dacryomyces stillatus Nees.

Ala, Bull. 222,
On rotten pine, and on other wood. Lee County, February, 1896 ( Undernesd 4

Earle),
South Carolina, New Jersey, Ohio, New England. Euarope.

GUEPINIA Fr,

Guepinia elegans B. & C.

Rav. Fung, Car, Exsic. 5:23. Ala. Bull, 222,
(Pelers.)

Guepinia petaliformis B. & C.

Grevillea, 2:5. Ala. Bull. 222,
On dead wood ( Peters).

Guepinia spathularia (Schw.) Fr.

Ala, Bull. 223, (Cornell Bull, 24,

Lee County, Auburn, 1830 ( Atkinson).

On Pinus, Lee County. December, 1896 ( Farle),

On varions woods. Lee County, November, December, 1895 ( Underwood) ; July, 1896
{ Underwood & Eerle).

Texas, Louisiana, Ohio, New Jersey.

ARRHYTIDIA Berk.

F

Arrhytidia flava B. & C.

Ala. Bnll, 222,
On rotten wood of Pinus. Lee County, February, 1896 ( Underirood §- Farle).

Arrhytidia fulva B. & C.

Peters coll. Ala. Bull. 222.
On rotten wood of Pinus (FPeters). Lee County, January, 1396 (Underwood

Earle),
Order EXOBASIDIALES.

Family EXOBASIDIACEAE.
EXOBASIDIUM Woroen,

Exobasidinvm andromedae Peck.
Ala. Bull. 227.
On Xolisma ligustrina, Lee County, May, 1896 ( {"nderwood § Farle).
New Jeraey.

Exobasidium azaleae Peck.
Ala. Bnll. 227.
&%n %HIFEEE of d:alea nudiflora. Lee County, 1842 (Benton); April, 1896 ( I'nderwood
arie),

Exobasidinm discoideum Ellis,

Ala. Bull, 227.

{On leaves of dzalea nudifiora. ILee County, April, May, 1898 ( I:nderwond & Earle);
Winston County, June, 1896 ( Tnderwood). |

New Jersey.

Exobasidium vaccinii (Fkl.) Woron,

Ala. Bull. 227,

On flowers of Gaylussacia fromdosa. lee County, May, 1846 ( I 'ndericood § FEarle).
(Omn leaves of Vacecininum. Lee County, April, 1896 ( Underweod & Earle).

New Jersey, Ohio. Europe. |
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MICROSTROMA Nieasl.

Microstroma juglandis (Berenger) Sacu.

Ala. Bull. 138. Cornell Bull, 38,
On living leaves of Hicoria alba,

Lee County, Anhurn, April 28, 1890 (Atkinson);

I’erry County, Uniontown, July 12, 1890 ( Atkinsen).

Order HYMENIALLES (Agaricales).

Family HYPOCHNACEAE.
HYPOCHNUS Ehrenh.

Hypochnus anthochrous { Pers.} FTr,

Ala. Bull, 228.
( Peters.)

Family THELEPHORACEAE.
CORTICIUM Pers.

Corticium armeniacum Sacc.
Ala. Bull. 223,
On Yitis (Peters, Beauniont).
Corticium caeruleum (Schrad.) Pr.
Ala, Bull, 223.

Lee County, November, 1895 { { ‘rderwood); Junuary, 1896 ( U'nderwood { Farle).

South Carolina, Ohio. Europe,

Corticinm calceum ( Pers.) I'r.
Ala. Bull, 223,

On Pinug, Lee County, January, 1896 { Underwoed 4 Earle).

Louisiana, Texas, ennsylvania,

Corticium cervicolor IB. & C.

Grevillea, 1:179. Ala. Bull, 223.
On smooth wood { Peiers).

Corticium chlorinum B, & C,
Grevillea, 1:179. Ala. Bull. 223.
On Teuga (Peters).

" Corticium chrysocreas B. & C.
Grevillea, 1:178. Ala. Bull. 224,
On Pinus ( Helers).

Corticium cremoricolor B. & C.

Grevillea, 1:180. Ala. Bull. 224,
On Ilex { Peters).

Corticium crocicreas B. & C.
Grevillea, 1:178. Ala. Bull, 224.
On Vitis ( Petérs).

Corticinm deglubens B. & C.
Grevillea, 1:166.  Ala, Bull. 224,
On Juniperus ( Felers).

Corticium diminuens B. & .

curope,

Ala, Bull, 224.

Rav. Fung, Car. Exsic. 3:31. Grevillea, 2:3.

On Ostrya rirginiana { Pelers).

Corticium dryinum B. & (.

Grevillea, 1:179. Ala, Bull., 225.
On Quercus { Peters).

Corticium ephebium B, & C.

Grevillea, 1:178. Peters coll. No. 80. Ala, Bull. 225,

(Peters.)
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Corticium evolvens I'r.
Greville:, 1:166. Ala, Bull, 225,
On Liqguidambar ( Peters),

New England.

Corticium filamentosum . & C.
Grevillen, 1:178.  Ala, Bull. 225,
{ Peters.)
QOhio.

Corticium lactescens Berk. N

Ala. Bull, 225, Cornell Bull. 28,
On Alnus rugesa. Les County, Auburn, Novemher 2, 12491 ( Duggar).

Corticium laeve Pers,

Ala. Bull, 225,
On Liquidambar { Peters),
Louisiana, South Carolina, New Jersey, Nebraska,

Corticium martianum 