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INTRODUCTION

~ In connection with the preparation of the report on the peat
deposits of Florida, issued by the State Geological Survey in 1910
in co-operation with the United States Geological Survey, Dr. R.
M. Harper, the author, collected during the years 1908, 1gog and
1.9 10, a large number of notes relating to the natural geographic
divisions and the native vegetation of the State. The data thus
chtained formed the basis of the division of the State into geo-
graphic provinces as given in the peat report. Since the publication
of that report, however, Dr. Harper has materially added to these
notes, and to the bibliographic references bearing on this subject.
He has taken also a large number of photographs, most of those
used in this report having been contributed by him.

The division of the State into its geographic provinces as given
in the earlier report having proved useful and suggestive, and the
edition of that report being now practically exhausted, it has seemed
advisable, utilizing the large amount of data already available, to is-
sue a detailed report relating specifically to the geography and vege-
tation of the State. For this purpose the data on hand are being sup-
plemented. and have been brought up to date for northern Florida
by additional field work by Dr. Harper during the year 1914. For
southern Florida additional data are necessary. The present report
is therefore limited to northern and western Florida, including
" about two-fifths of the area and three-fifths of the present popula-
tion of the State, .

The problem of determining: the agricultural capabilities of
virgin soils by means of the native vegetation is one that has en-
gaged many investigators, and there is perhaps no place in the
eastern United States where this question can be studied to greater
advantage or profit than in Florida where the original vegetation
still remains over approximately nine-tenths of the whole area.
Moreover, since the agricultural lands of Florida are being rapidly
settled and cleared it is important to preserve at this time 3 record
of the original distribution of the native vegetation together with
its relation to the geographic divisions of the State, and to make
this record available in subsequent more detailed soil studies.
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This report preserves these valuable records and is moreover a
contribution toward a better understanding of the complex relation-
ship which exists betweemn: native wegetation, topographic and drain-
age conrditions and soils.

' E. H. SELLARDS,
. State Geologist.
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Pace.

209, Second paragraph., About iwo-thirds of the inhabitants of region 2 are white.

225. Last line of table, For 33.5 read 20.

236. Line 2. After Fraxinus Caroliniana insert ¥,

240. Line 8 begins’a new sentence,

247. The soils of region 9 seem to be more siity than those of other fatwoods
regions. .

254. Add to references, U. S. Bureau of Soils Circular 72, on Payne's Prairie.

265. Line 8. Insert pears between peaches and English peas.

270. Middle paragraph. Gophers are said to accur near Bradfordviile.

272. Near middle. Strike out one of the + marks before Quercus stellata.

276. Near middle. Move Goldenrod up one line.

277, Line 13. For Huphorbia heterophylla read E. dentata.

277. Line 17. After Cenchrus tribuloides insert (X)

279. Second paragraph. There are.gates across the roads at the edges of this

region in several places, to keep out cattle from peighboring free-range
regions. o

323. Line 2. Insert + before Serenoa serrulata,
338 Add to references, Harshberger (64, 69, 71).
342. Line 13 of first paragraph, for “and” read “or.”

]
The names of the following evergreens, printed in ordinary type, should have
been in hold-face:

Pace

197, Line 21. Persea Borbonia,
19%. Line 22. Sebastiana ligustrina.
199. Line 2. Polystichum acrostichoides.
220. Line 41. Epidendrum conopseum.
220. Line 45. Asaram arifolium.
234. Line 16. Quercus laurifolia.
260. Line 8 Osmanthus Americana,
263. Line 4. FEricgonum tomentosum,
405. Line 40. Batodendron arboreum (semi-evergreen).
(There are doubtless other errots of this kind due to insufficient observation
of some of the smaller shruhs and herbs in winter.)
Typographical errors which are self-evident are not mentioned here.
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GEOGRAPHY AND VEGETATION OF NORTHERN
FLORIDA.

ScoPE OF THE REPORT.

The territory covered by this report is that part of Florida
north of the southern boundaries of Lafayette, Alachua, Putnam
and St. Johns Counties, an area of ahout 22,600 square miles. With-
in this area there is so much diversity ol geographical conditions
that any attempt to treat 1t as a unit, as 1s commonly done with
whole states or countries in encyclopedias and schoo! geographies,
would be very unsatisfactory as well as unscientific.  The wanis of
some readers would be best served by describing each county sepa-
- rately, but that would be equally unscientific, and would nvolve too
much repetition. But the area can be divided into natural geo-
graphical divisions, which are almost as numerous as counties, and
therefore average but little larger ; and as each division is essentially
homaogeneous throughout, speaking in a general way, a description
of the country by regions has decidéd advantages over any other
plan.

A classification of geographical divisions for the whole state
wag given in the Third Annual Report of the State (eological Sur-
vey four years ago. The northern part is now subdivided somewhat
more minately and probably more accurately than was done at that
time, and the salient characters of each region are described sepa-
rately, with special emphasis on the vegetation, for reasons explained
elsewhere. Although the writer has been in every county and
traversed nearly every mile of railroad in northern Florida more
than once, and has re-visited every division herein described during
the present vear, it has of course been out of the question to ex-
plore every township in the few vears available; and previcus pub-
lications contain very lfittle information about the sections not yet
visited, which are mostly remote from railroads. For this and
other obvious reasons the regional descriptions are necessarily very
generalized; and it has not been possible to make allowance for
many exceptions, such as hills in some of the flattest regions, fertile
spots 1 some of the poorest regions. ete.  Likewise features which
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have been fully described in other easily accessible publications are
not dwelt on at length.®

-This report discusses not only the more striking natural fea-

tures of eacl region, but also certain economic features, in order
to illustrate the manner in which and the extent to which the naturai
resources {other than ninerals and underground waters, which have
been treated in considerable detail in previous publications of the
Survey} have been utilized. This sort of information really belongs
more to the domain of a census or statistical bureau, but it is given
here because it seems appropriate, and because such data have here-
tefore heen given only for counties and other political divisions,
stead of natural divisions. In this way some very interesting dif-
ferences between neighboring regions in density of population,
status of the lumber industry, leading crops, etc., are brought our,
and many geographical corrections can be made betweeﬁ these fea-
tures and soil, topography and vegetation.

As in all scientific reports, the use of some technical terms is
unavoidable, but these are explained as far as possible, and most of
the matter which, although necessary to the proper exposition of the
subject, will inferest scientists more than any other class of readers
is printed in smaller type, which the average reader can avoid if
he c‘Iesn‘es. The writer will always be grateful for having his at-
tention called to errors and serious omissions, or statements which
could Le Improved upon without unduly increasing the Ienéth of
the report; and afl such criticisms will be taken advantage of in
future publications.

*In many ways the best description of the natural and agricultura] features
of Florida ever published is the report on cotton production by Dr. Eugene
A. Smith in the sixth volume of the Tenth Census, covering about 8o quarto
pages. with three maps. Its accuracy is remarkable, considering the fact that
the authior spent only ahout six weeks in Florida, and that in the rainy season
(summer) and at a time (1880) when . there were no railroads in the State
south of Jatitude 28° and only a few north of there, In preparing this report
he had the advantage of long expericnce in an adjoining state, and ke
was unusvally successful in extracting reliable information from the writings
of some of his predecessors in Florida. e also hrought out many new facts,

especialiy in relation to the geology. The descriptive matter in Dr. Smith’s re- .

port, as in most of the other stzte descriptions in the same series, is arranged
both by natural divisions and by counties.

~I
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GEOGRAPHICAL SIGNIFICANCE OF VEGETATION,

Native vegetation is probably the miost sensitive indicator of
geographical conditions that can be found; for every variation in
soil or climate is reflected in some way in Lhe vegetation, so that if we
understood the matter perfectly we could tell by inspection of the
vegetation of an uninhabited region, without examining the soil at
all, just what its agricultural possibilities would be. There is no
better place in the eastern United States to apply this sort of knowl-
edge than Florida, for in most parts-of the state not more than 10
per cent of the land is under cultivation as yet, and the relations be-
tween soil and vegetation are often very marked.®

The fundamental facts about the vegetation set forth in the fol-
lowing pages ought to become more and more valuable in the future,
when the farms have encroached upon the forests to such an extent
as to make the opportunities for this sort of investigation much
more limited than they are at present, In most of the other castern
states some types of vegetation have disappeared entirely, and others
have beepn mutilated so that it is no longer possible to form an
adequate idea of their original condition. ‘

In an area as small as that under consideration the diver sity of
vegetation seems to be due almost entir ely to soil and topography,
and the climatic belts or “life-zones” into which the whole continent
is sometimes divided cannot be used. Many attempts have been
made in other parts of the world to correlate vegetation with soil,
but few general principles of world-wide application. have been
deduced as vet, apparently hecause the vegetation has nearly alwavs
heen studied qualitatively and taxonomically instead of quantitative-
Iv and morphologically. TIn other words, investigators have ysuatly
tried to connect environmental conditions with the presence or

*Tn fact most of the attempted classifications of Florida soils that were
prblished un to very recently have heen Clasmﬁcatmns of vegetation przmarﬂy.
for they make use of such terms as “high pine land” “hammock “swamp.”
“cerub” and “prairie,” which are vegetation types rather than soil types. And
maps of Florida and parts thereof on a large scale show many vegetation
features. such as Sanm Pedro Bav, Pavne’s Prairie. the Gulf Hammock (Levy
Co.), “Swamp with dense growth of cypress and red cedar” (Hernando Co.),
Annuttalagea Hammock (Hernando Co), Grass Slough (DeSoto Co.), the
Dig Sawgrass (DeSoto and Lee Cos}. the Big Cypress (Lee Col), and the
Everglades. (See also 3d Annual Report, plates 11-13; 5th, plates 1o-12).
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absenice of certain species, regardless of their relative abundance
and structural adaptations. '

In a certain neighborhood a certain plant may be common and
apparently confined to a particular geological formation or type of
soil, so as to lead to the belief that it is a good indicator of that
type of soil*; but i1f a few specimens of the same plant are after-
wards found on a very different soil in another part of the country
that hypothesis is usually abandoned. But again the plant on the
other soil, at first supposed to be the same species, may upbn closer
investigation be found to be a little different, and thus the original
correlation may he re-established. In such cases everything de-
pends on correct identification, an art in which very few botanists
are preficient in this day and time.

A much better way of correlating vegetation with soil is to de-
termine first the relative abundance of the different species in a
given area, and then group together all those that have some char-
acter in common, such as trees, vines, evergreens, grasses, or plants
belonging to some particular family, and see what proportion they
make of the total. Some significant correlations can then often be
made between these statistics and certain soil characters, such as
texture or moisture or the percentage of some particular element
or combination of elements. This kind of work could be carried on
after a fashion by a botanist in a strange land where he did not know
the name of a single plant; though of course it would he desirable
to know the family to which each one belonged.

The usnal way of studying the plant population of a state.
county, or other area, is merely to make a list of the species of
plants, noting their local distribution, habitats, etc.: which is a
study of the fiora rather thanm of the wegefaiion. The flora of Flor-
1da is now pretty well known, but this knowledge has heen of com-
paratively little use to geographers. The inadequacy of qualitative
stud_ie's may he illustrated by some analogies from other lines of
mvestigation. A census report does not simply state that the popu-
lation of a certain city, county or state is composed of natives and
of imniigrants from England, France, Germany, etc., hut tells exact-

*For references to several studies of this kind see Aan. N. Y. Acad. Sci.
17:8-9 (footnote), 1906, Sece also Hilgard, Tenth Census U. S, 5:68 -6, 76, 220.
1834 Soils. 487-326. 1006
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ly how 11'1;1i1y of each class. [n describing the agricultural output

of Florida we do not merely say that corn, cotton, oranges, vege-
tables, etc., are raised in the state, but we give the quantity of each
in bushels, bales, or crates, as the case may be. A chemist in anal-
yzing a mineral or soil or water or other substance does not content
himself with making a list of the elements which it contains, but
weighs each component carefully and expresses the results in per-
centages or in some other appropriate manmner.*

In this report the vegetation is discussed quantitatively through-
out. In each regional description the names of all the plants ob-
served (except the rarer ones, which are omitted) are brought to-
gether in a single list, without separating the different habitats. A
detailed study of habitats or vegetation types would require much
more repetiti“(m of plant names and take up more space in other
ways, and would be far too great an undertaking for a preliminary
report like this. At some time in the near future it may be desir-
able to take up one region at a time and classify its plants by habitat;
but the present study is essentially geographical, and the geographer

#Some illustrations of the advantages of quantitative studies in correlating
vegetation with soil may appropriately be inserted here.

Two neighboring townships might both contain exactly the same species
of pine and oak, say two or three of the former and a dozen of the latter,
so that qualitative lists would show no differcnce between them. But if
a forester should find that the virgin forests of one township averaged ten
pines and-a hundred ozks to the acre, while in the other the proportions
were teversad, he would be justified in concluding .that there was a con-
siderable difference in soil, for it is well known that most oaks grow in richer
soil than do most pines. Some valuable observations of this character were
made by Coville and Branner in Arkansas a quarter of a century ago, long
tefare most bolanists had ever thought of studying vegetation quantitatively.
it See Rep. Geol. Surv. Ark. for 1888 vol. 4, pp. 246-247.)

Tt is a matter of common observation in the southeastern United Stautes,
if not in other parts of the world, that deciduous trees are most abundant, not
only in species but in individuals, on clayey and silty soils, and evergreens
on sandy and peaty soils. But the differences between these soils.are not
merely physical. From all the available analyses of sbils in which deciduous
trees predominate it appears that they are all high in potassium (having
usually at ieast 0.2 per cent soluble in hydrochloric acid), however much they
may differ in caleium, phosphorus, nitrogen, and other essential constituents.
And all soils with less than .05 per cent of acid-soluble potassium (or .06
per cent of potash, as it is usually expressed in analyses) which have come
to the writer’s knowledge aré characterized by vegetation that is mostly ever-
green. {The converse of these statements is not always true, however, for
some soils well supplied with potassium support many cvergreens. But in such
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.
is not specially concerned with plant associations, which are more
the province of the plant sociologist and ecologist, '

This method of lumping together all the plants of each region

is analogous to that of the chemist who in analyzing a rock contain-
ing a mixture of several minerals grinds it all up and determines
the compaosition of the whole, regardless of the separate minerals.
The work of the plant sociologist is analogous to that of the miner-
alogist who might take the same rock and identify the minerals in
Jit, and then analyze each mineral separately. The present paper
seems to be the first attempt that has been made to analyze quanfi-
tatively the vegetation (including shrubs and herbs as well as trees)
of so large an area, and no doubt there is considerable room for
imprevement in the methods used. -

The methods here emploved in making quantitative analyses of
vegetation are described below, for the benefit of persons who may

“wish to test them in the same area, or to do similar worl in ather
parts of the country.

cases it appears that the availability of the potassium compounds is restricted
by some unfavorable condition, such as cold in the far north, aridity in
some of the western states, and perpetual saturation of the soil in estuarine
swamps.) ’ _ .

The soils of the “Yazoo Delta” of Mississippi contain from o.25 ta 0.7 per
cent of potassinm, according to Hilgard, and in that whole area of over 7,000 square
miles there are practically no evergreens. Somewhat similar conditions exist
in Indiana, Tlinois, the western parts of Kentucky and Tennessee, and a good
deal of contignouns territory. On the other hand, all the available analyses
indicate that potassinm is less abundant in the Atlantic coastal plain than in
the regions of older formations, and evergreens are more abundant there
than in any other part of the castern United States,

Potassium is said to be notably deficient in peat, the world over. and
rather scarce in tropical seils; and the abundance of evergreens in peat hogs
and in the tropics is well known. Epiphytes {(air-plants) have access .to 1o
potassitim, or other mineral substances, except in the form of dust. and they
are all evergreen, It seems, therefore, that the proportion of ever-
green and deciduous trees in a given region or forest is a pretty
good indication of the amount of available potassium compounds (commonly
spoken of as potash) in the soif; and of course it is the number and size of
the individuals rather than the number of species that counts.

There is a widespread belief that caleium (commonly expressed in terms
of lime) is the most impdrtant factor in soil fertility; hut however that may
be, it does not seem to bear any definite relation to evergreens, This belief
sriginated long before the days of chemical analvses, hecanse calcareous soils
ire usually recognizable at sight, while the presence of potassium can he demon-
strated only by a rather laborious analysis. The average Floridz soil seems to

~
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METHODS OF QUANTITATIVE ANALYSIS OF VEGETATION.

. Up to ten or twelve years ago nearly all_ descriptions of.vegeltatlon fw:,;z
gualitative, and usually very incomplete b‘esﬂfies. T(.)ward the close ¢} the
last century, when the importance of quantitative st-udu:s was becor'mng EL;P )
ent, botanists in the neighborhood of the Great Plains, where thed*\'egeta :;hI;d-)
mostly prairie, devised the scheme {commonly knoxzvn as the qua 1;1'( memeter
of counting all the plants on a measured area of iground {usually taswemI
square in grass-land, or ten meters in forests), repeating the process af

" different places in the area studied, and then consolidating the retuins. But

where plants grow in tufts or co]onies,.lilfe most grasses, it 1£s pzﬁgj:]i
impossible to count them; and afier fill it is not the numb.et. c_) '1511 v’
that is significant so much as their size. (For the produc‘a;zty of a ttcm,
archard or field is pot expressed in munber of trees, stalks o corn ‘or ‘(;ztine, 7
or hills of potatoes, but in cords of wood, feet of lumber, gaﬂol;f of b-.ur;;1 i w,
boxes of oranges, bushels of corn, bales of catt?n, etc.)1 This © Le(; \:;;c,h_
the quadrat method tould of course be rpet by pulling the plants up anmtn(;f
ng them, but even in its present form it would ttake an enormous

1 ¢t whole state or even a county. .
tlmethfr ai];\-nyzzri foresiers have been estimating timber by counting a-ntci?
HIEUSUTTHG a_II' the trees on selected typical areas, of an ac:rc 01: sO,.?.ndStli’eI;:d
ing the process at imtervals over the whole trfa.ct that is l?emg inve ngea;
This method is ideal in its way, and has already been applied to small a

in Florida, but it is entirely too slow for presentu purposes.

be better supplied with calcium than that (.)f somie D.I t : e e
deciduous irees are most prevalent, and limestone is particularly abunda L
extreme southern Florida; but in that partlof the state‘ the. potassizm con‘ei

of the soil is below the state average, and the vegetation 1s mearly all ever-

he interior states where

green. . ) . _. . .
Tor further information on the subject of the relation of potassium to veg

eiation the interested reader should comsult atn artiﬁle' by Dr. H. W. \f‘\'ﬂeSy
on “Potash and its function in agriculture” in the Searri)ool.{ of th-;: U .
Department of Agriculture for 1806, pp. T07-130, and ;?.‘short .11ot(: by tnle)].;al.mg
author in Science (IL 17:794-795) for May T,Sf 1903. The writer has publis 1e.
some observations on this point in Geol Sut\-'. Ala, ‘\*%onog. S:Z%vzgé 1913,-_
Torreya 13:740-141. 19713; Bull. Torrey Bot. Club 40:398, 1913; 41:218, 1914 ;
Rep. Mich. Acad. Sci. I15:107. IQI4. 7

‘Plants of the heath family (Ericaccae) seem towbear much the same }elaj
tion to potassium that evergreen trees do, but may ‘be influenced also by calcm;;l_.
while the majority of leguminous plants (Legummosae?, as well as those de—
longing to the large families Euphorbiacea.el and .Composltac, seem t%prefer f-'v
soils poer in nitrogen, but well supplied wl-th mineral plant food. _ra.s;fes ex'l-
dently prefer richer soils than sedges, but just .what.eler.nents are signi Calllt in
these cases has not vet been determined. In all mvcs‘ggatmns of this character it ‘
is essential to have quantitative data, for in the families named there are many
species that are exceptional in their soil preferences, so that the% mere .presence
or absence of several species belonging to one of these families rm_ght'.not
have much siguificance; but by consofidating the figures ‘for each family in a
given atrea- a number is derived which ought to be fairly constant for all
plzces where conditions are essentially the same.

v
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Th'e writtzr has gradually evolved a method of quantitative analysis of
vegetation which, though necessarily less accurate than those just mentioned

;s much Detter adapted to rapid reconnoissance work, A description of if
ollows :

In .ti'aV?fillg through Florida or any other part of the country where natural
vegetation 1s abundant, 1 try to jot down the name of every wild plant
obser\ted, with some indication of whether it is abundant, common or rare
rcpeatmg the uctes at convenient intervals, usnally at every milepost whcr;
On. a train, or at every stream or other topographic feature when walkine. In
tin‘s way the largest and most abundant plants are likely to be noted oftbenes't
W.hwh is just what is wanted in a quantitative study. Then at some snbsequen‘é
time T go through the field notes for cach region (or even for each habitat

. :'eparafely if desired) and count the number of times cach species iz men-
tioned, making allowance for relative abundance as follows. Where a species
ha.s been noted as abundant | count it three times, where common I count it
twice, and where rare I do not count # at all. !

Even this does not do justice to the great abundance of the longleaf pine
:m)d some other conifers, so I then usually mnltiply the figures for Pinus palus-
#ts by 4 and those for P. Elliottsi, P. Taeda, P. serating, P. echinata, P. clausa
?a.rod'ium imbricarivm, and Chamoecyparis by 2, and sometimes Jadjust thé
ugures a little arbitrarily besides, if the results are obviously inconsistent with
known facts. (It would probably be well to treat grasses in a similar mamle.r
but that has not been uvndertaken)., The resulting figures can then be addecf
together and the percentages caleulated.

Allowance has been made for the difference in size between trees shrabs
herbs., etc., by the following device. Before calculating the perceutage’s I take,
the size of the average forest tree as unity, divide the figures for small trees
b}f 10, those for shrubs and woody vines by 100, and for iaerbs by 1coo, Tf the
sn-mlIer flowerless plants were included, the mosses, lichens, an;I ]argler f11£1 1
_m1ght be divided by 10000, and so on “ad infinitum.”  This decimal systei
15 of course very arbitrary, but it has been adopted for convenience in dividing,

and it is probably alout as accurate as any r impli
al E: : v other system of equal simplicit
that could be selected. ! v

tfoua‘ces of error. Of course it cannot he claimed that the percentages
obtained ‘by this method are very accurate, but with all its imperfections it is
far'superior to anything used for such g large area before, and future investi-
gations perhaps will not materially alter myy main conclusions, The principal

possible sources of error in the present epumeration, and the checks on them
are as follows: : ’

L A great deal of the long-leaf pine, and some of the other trees, es-
p_emally cypress, bas been removed by lumbermen, so that these trees are ;ela-
tively less abundant now that they were oviginally, If it- were desired to
re-construct the original condition of the forests, perhaps the use of 6 or g
instefad of 4 as a multiplier for long-leai- pine would give a pretty close ap-
proximation to the truth,

2. The farmer in clearing land usually attacks the uplands fGrst making
most of the swamp plants relatively more abundant. But there are I;Ot many
parts of Florida where the propertion of eleared land makes much difference
vet, and this report secks to represent present conditions, anyway.
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3- The boundaries of the regions may not have been accurately located
in every case, and thus species may be included in some of the lists which do
not properly belong there; just as in analyzing a mineral or ore, fragmenis of
other minerals associated with it may be included.” Errors of this kind are
least in the largest regions, and those in which many notes have been taken
wear their centers, well away from neighboring regions. '

4. TFor some of the regions, especially the smaller ones, my observations
have been too few to make the plant lists reasonably complete and the [per-
centages sufficiently accurate. In such cases the percentage figures are omitted
entirely, but the approximate relative abundance is indicated by the sequence,
as in all other cases.

5. My practice of taking notes from the car-window and on hurried
journeys on foot tends to show relative {requency rather than relative abun-

‘dance; for if I saw ten specimens of a certain tree in every mile for ten miles

and a thousand specimens of another in one mile and no more for ten miles
the former would figure morc largely in the returns. But such extreme cases
are unusual and likely to counterbalance each other to a considerable extent
in the long run; and besides the discrepancies are not so objectionable when
bulk is taken into consideration, as is attempted here.

6. Some of the herbs are quite conspicuous when in bloom and very
inconspicucus or practically invisible at other times, so that notes made in the
same region at different seasons may differ considerably. But at the begin-
ning of every list the months in which the observations were made are given,

.so that the reader, especially if he is familiar with the flora, may form some

idea of its completeness. Of course the herbs that are recognizable anny
day in the year, such as Spanish moss and wire-grass, will figure more largely
in the returns than those that disappear in summer or winter, and therc
seems to be no obvious remedy for this. Slirubs and vines are affected less by

this seasonal error than herbs, and trees, especially evergreens, very litile.
7. Some of the herbs are so small that they cannot be seen at all from

a moving train. But every region has been explored on foot more or less,
so that few species of flowcring plants have been overlooked entirely mere-
Iy on account of their size; and where bulk is the primary consideration, as it
is here, it iz right and proper that the smallest plants should have the lowest
percentages.

8. Some species are difficult to identify at sight, especially when one is
traveling thirty miles an hour, and some of my identifications may be wholly
erroneous, for this and other reasons. Some errors of this sort, however, can
be checked up afterwards by what 15 known of the distribution, habitat, time
of flowering, etc, of the species in question; and even where they are not
corrected they do not affect the statistics of the proportions of evergreens,
grasses, Leguminocsae, ete, for it is not likely that T have mistaken the family
of plants in any case, Of course to be sure of the identity of every plant,
specimens should be collected for study and conparison, but that sort of work
consumes much more time than it is usually worth. Those parts of the coun-
try where botanists are most particular about the correct identification of
plants are generally those where the least progress has been made along
phytogeographical lines* .

*In this connection see Bull. Am. Geog. Soc. 45:41 (middie paragraph).
1913.
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0. At any time what has been regarded as a single species may be
divided into two or more by some taxonomist. When that is done the com-
porents will often be found to be confined to different regioms, but even
if both {or all, as the case may be) grow in the same region, thus giving them
smaller percentages and lower places in the list than the composite species had,
it dees not make any appreciable difference in summing up the percentages for
cach family or other category of plants.

PLAN OF REGIONAL DESCRIPTIONS.

The description of .each region follows as nearly as possible the
following plan:

References to previous literature and illustrations,
Location and area. Exstent of similar country elsewhere (if any}.
Geclogy and Soils—Seil analyses (if any). Soil fauna or subterranean
animals, :
Topography and Hydrography —Maximum and minimum altitudes. Springs
and streams, lakes and ponds. Character and fluctuation of water.
(Climate, See page 182.)
Vegetation Types—Frequency of -fire in cach.
Field work -of the writer, by months.
List of plants—
Trees.
Small trees or large shrubs.
Woody vines.
Shrubs,
Herbs.
Noteworthy features of the list.
Characteristic species, etc.
Percentage of evergreens, Fricaceae, Leguminosae, ete.
Economic features.
Utilization of native plants.
Proportion of improved jand.

Density of population. Rate of increase. Proportion of white and

colored. Principal crops.
1Hustrations.

The amount of space devoted to each topic varies with the char-
actér of the region, and the order is not always exactly as given

above. Some of the items in the foregoing outline seem to call fo_1"

a little. more explanation, which follows.

Bibliographic references. A list of books and papers relating to
the geography of northern Florida will be found near the end of
this volume. (See-table of contents.) At the beginning of each

regional description there are references to the more important or

easily accessible works in the list from which additional informa-
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tion about that particular region can be obtained. Ifor the sake of
brevity these references do not give the complete citations, but only
the author’s name, the number of his paper (as given in the hibliog-
raphy), and the page numbers if any particular pages can be desig-
nated as bearing on the region under consideration.® In most cases
there are also references to iflustrations which have been published
i previous annual reports of this Survey.

Geology and soils.  The geology of the whole state and various
parts thereof has been discussed in several easily accessible state and
government publications, some of which are referred to hesrein.
Consequentiy little more needs to be said about the geology here,
except in a few cases where previous accounts seem to be inade-
quate. (Tt might be remarked in passing that gcological investiga-
tion in Florida, as in many other parts of the coastal plain, is at-
tended with peculiar difficulties, owing largely to the prevailing
blanket of sand, and our knowledge of some of the problems is still

-far from satisfactory.) Mineral resources and underground waters

are here referred to only incidentally, for they have heen discussed
at considerahle length in previous pu‘b]icatioﬁs of the State Geclogi-
cal Survey. .

Soils are described only in a superficial way. Detailed descrip-
tions of the soils of some of the counties, without chemical analvses,
are ingluded in the reports of the U, S. Bureau of Soils for ahout
ten years past.  (See bibliography for list of areas surveyed by that
Bureau in northern Florida}, = Some mechanical (i. e. physical)
analyses of soils have heen copied from these government reports.

Very few chemical analyses for northern Florida are available,
unfortunately, but four or five essentially complete ones have heen

“taken from the sixth volume of the Tenth Census {Smith 2 in

biblicgraphy ), and several showing the amounts of certain essential
elements have recently been made for us in the laboratory of the
State Chemist. _ )

Under the head of soils are included some desultory notes on
the soil fauna, or subterranean animals, which have a very fmport-
ant influence on soils and therefore on vegetation. As in most
other parts of the countrv, ants are found nearly everywhere ex-
cept in the wettest places. Earthworms, which are perhaps the most

*Some of the older books cited in the biblography have been seen only
in New York libraries, and cannot be referred to by page at this time.
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important soil renovators in clayey soils, especially in climates a
little cooler than ours, are rather scarce in Florida. Our two larg-
" est burrowing animals, which are confined to the coastal plain, or
nearly so, and seem to be more abundant in Florida than in any
other state, are the “salamander™ (a rodent, Geomys Tuza)* and the
“‘gopher” (a turtle, Testudo or Gopherus Polyphemus). These,
especially the former, are common in dry sandy pine lands, and to-
gether they must move almost every particle of soil in considerable
areas every few years, and thus counteract to a considerable
extent the leaching effect of the rain. In places not accessible to
these animals, sucl as islands, the soils are often perceptibly poorer
than the average. Other common soil animals are moles, crawiish
{in wet places), crabs (in and near salt marshes), and many insects
and crustacea which have not been identified.
Climate.  As the climate does not vary much from one point to
another within the area studied (which extends over less than two
degrees of latitude}, it is not discussed for each region separately:
The following table gives certain climatic data which appear to be
significant, for all stations in northern Florida for which the records
have been kept long encugh to make the averages reasonably accu-
rate. Most of them are taken from Section 83 of Bulletin W of
the U S. Weather Bureau, which brings the records down to the
end of 19o8. 7
The data selected are the average temperature for January, July,
and the whole vear, in degrees Fahrenheit, the average length of the
growing season (period between last killing frost in spring and first
killing frost in fall), in days, the average annual rainfall, in inches,
and the percentage of it that comes in the four warmest months
(June to September) and in the six warmest months {May to

Oktober, inclusive).

#Tor notes on the distribution and habitats of this animal in Florida and
elsewhere see Science TI. 35:715-T19. Jan. 1g, Ioiz. :
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- Temperature I! H g Rainfall

STATIONS - - EE - T Per cemt ml

. Jan. TJaly Annual | 5 1 Annual Jume-  } May-

o : Sept. . Out.

i -
! ;

Flomaton®* _______ | ... L 57.80 379 1 499
Pensacola _____.______ 523 | 814 56.07 44.5 36.1
DeFuniak Springs ... 516 80.5 6549 . 443 358
St. Andrew’s . _____ 521 818 i . 58.69 478  6l.1
Marianna ____________ 506 : 810 - RO oo e S
Carrabelle ___________ 535 . 817 : 52.69 50.1 60.5
Tallahassee __._______ 521 1 804 57.12 46.9 59.0
Stephensvillet .. .__ 514 807 ab40 . 591 | 666
Archer ___ . _______ 554 810 690 .~ 34.90 527 ' 645
Gainesville _ 49 514 69.3 294 51.34 3.1 : 665
Lake City _____c.:o._. 356 | 8&1.1. 69.2 273 54.18 482 ¢ 50.1
Macclenny __.__.__ P54 ¢ 8lO ! 6RD 268 . 5163 © 488 ° 639
Jacksonville ¢ 538 809 ¢ 632 203 5258 51.0 67.2
St. Augustine ___.____ , B62 . 818 69.4 318 ' 4805 48.1 66.1
Hunungtom ,,,,,,,,, | aG. 4 i 818 702 . 317 49.099 ‘ 55.1 69.6

*Mostly in IEscambia Co, Alz, but partly in Escambia Co., Fla,
tNecar the southern cormer of Taylor Co,
¥In the southeastern part of Putnam Co.

It will be noticed that the differences in temperattre between
different stations are not very marked, particularly in the case of
the July temperatures. There is more difference in'the growing
season, and this probably has some significance, though in an area
as diversified as northern Florida it is difficult to separate its effects
from the more obvious ones of soil and topographyv. The total
rainfall ranges from 48.05 inches at St. Augustine to 65.49 inches
at DelFuniak Springs, apparently without any definite relation to
latitude or altitude, except that the high elevation of eFuniak
{256 feet} may have something to do with the heavy precipitation
there, and the difference hetween Tallahassee and Carrabelle might
be explained in a similar manner.

The wetness of the summers varies somewhat {oo, being least
in the extreme northwest and generally greatest southeastward.
Although the above figures do not bring it out very well, the rainy
season usually begins and ends a little earlier in the western parts
of the state than in the eastern. The percentages for hoth four and-
six months are given to facilitate comparison with figures that have
been published by the writer efsewhere for other parts of the coastal
plain. The wettest four-month period seems to be at Stephensville
(which reports over ten inches of rain for both July and August),
but the wettest six-month period is at Huntington. At Flomaton
the rainfall is almost equally balanced hetween the two halves of
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ibe vear, but the four warmest months get a little more than their
share, ' ‘

Taking the area as a whole, the salient features of its climate,
as compared with that of Georgia and Alabama, are the mild dry
winters and wet summiers. The copious summer rains, while they
make droughts rare, seem to be largely responsible for the pre-
valence of sandy soils aud evergreen trees in Florida, for the rain

tends to leach out the clay, lime, potash, etc.,® and leave the sand,

and evergreens seem to be especially characteristic of soils poor m
clay and potash, as already noted.¥

Vegetation types. No systematic study of Vegetahon types 18
attempted here, as explained on page 173, but under each region 4
few of the leading types are mentioned. Special reference is made
to the frequency of fire, which varies greatly in different regions and
in different types of vegetation, Outside of the long-leaf pine
regions of the South (and somewhat similar forests in a few other
parts of the world), forest fires are comparatively infrequent, and
have heen commonly regarded as regrettable accidents. Buat in
Florida it is evident that fire is a part of Nature’s program. The
pine forests which cover the greater part of the state.everywhere
bear the marks of fire, which visits any one spot perhaps once in
two vears, on the average. In pre-historic times the fires must have
been started mostly by lightning, but now they are mostly of human
origin. Although fires are more numerous at the present time than
they were originally, the area over which each one can spread is
limited by roads, clearings, and other artificial barriers,. so
that the frequency of fire at any one point may not have changed
much. Long-leal pine is injured less by fire than almost any other
tree, so that the effect of repeated fires is to give this tree the
advantage over all its associates. '
It is reasonably certain that if fire were kept out of a long-leaf

*Cherrapongee, in Assam, is the wettest known place in the woild, having
an annual rainfall of over 6Goo inches; and fravelers who have been there
report the surrounding country . as practically barren. No doubt if the soil
is not all washed away it must be pretty thoroughly leached of plant food.

“iSome of the probable relations of seasonal distribution of rainfall to the
character of the soil have been discussed briefly by the writer in Bull. Torrey
Bot. Club 37:415-416, I010; 40:395-396. 1913; Torreva 13:141. 1913; Geol
Surv. Ala,, Monog, 819, 24, 30. 1913. For notes on the relation of evergreens
to soils see footnote on pages 175-177 of this report. !
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pine forest long enough hardwood trees of various kinds would
come in and choke out the pine {(which does not thrive in shade),
and thus convert the pine ferest into a hammock.* Most of our
hammocks are in situations protected from fire by the topography,
as on slopes down which fire would not travel readily, or in places
partly surrounded by water.

Besides the native vegetation every region has areas greatly
modified by civilization, such as cultivated fields, old fields, road-
sides, railroad rights-of-way, etc. Some of the plants in such
places’ are native species which have survived the changed condi-
tions, but most of them have been brought in unintentionally by
man or domestic animals from other parts of the country or from
foreign countries, Most of the foreign weeds in Florida secin
to be of tropical origin, but we also have quite a number from
Europe and Asia.¥ The great majority of them are herbs,

Plants which exist only in cultivation are not here regarded as
vegetation.

Plant lists.  Each list aims to include all the wild plants, both
native and introduced, seen by the writer in the region under con-
sideration, except the rarer ones. Trees and shrubs seen only once
or twice in a given region are usually omitted, except in the case of
some of the smallest regions, A much larger proportion of the
herbs is omitted, partly to save space, and partly because the names
of the rarer herhs would be meaningless to the average reader. For
scme of the larger regions no herb is mentioned which has heen
seen I_ess than five or six times, which involves the omission of over
a hundred species from such a list. (TFor there are e\'er):'where
rore rare species than common ones.) Such omissions however
have little effect on the conclusions drawn from the quantitative
analyses, for the percentages of the omitted species are very small
fractions.

#This was pointed out a quarter of a ceirtury age by the late Mrs, Ellen
Call Long, of Tallahassee, but her views never gained much credence in the
North, where forest conditions are very different. The matter has been further
discussed by the writer in Bull. Torrey Bot. Club 38:315-325. 1077; 47 '917_ 1974 ;
Geol Surv., Ala. Monog. 8:25-26, 83, 116.-1913. Pop. Sei. Monthly, 85 :353-35.0
1974, (See also C. D, Howe in TForestry Quarterly, 11:3545-516. ]}C(,. 1913).

1For notes on Fiorida weeds see the paper by Neal cited in the biblingraphy,

and Aor speculations on the ‘origin of some of our weeds see Bull. Torrev
Bot. Club 335:347-360. 1008, v
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The lists are divided into five parts, as follows:—{(1) trees.
large enough to make lumber; (2) small trees or large shrubs (some
of which may become good-sized trees elsewhere): (3) woody
vines; {4) ordinary shrubs; (5) herbs. These categories grade into
each other mare or less, for Nature draws few sharp lines; but in
the great majority of cases there is no doubt about which class a
plant belongs in.* The cellalar cryptograms (i. e., mosses, lichens,
fungi, etc.) are left out entirely, partly because the writer is not one
of those few persons who can identify them at sight, and partly be-
cause they are so small as to be insignificant in quantitative anal-
yses.

In each of the five classes the species are arranged in order of
percentages. The percentage figures precede the names, except in
the case of a few of the smailest or least explored regions, as ex-
plained above, and toward the foot of the lists, where they are omit-
ted because thev would require too many decimal places.

A feature of these lists which seems to be entirely new is the
indication, by arhbitrary symbols, of species that are decidedly more
or less abundant it a given region than in the whole area considered.
Where a species is more abundant than in the average area a =+
sign is used, and where it is more abundant than in any other region
the sign is doubled. Where it is less abundant than the average the
fact is indicated by a — sign. Of course theoretically in any region
every species mentioned is either more or less abundant than it is in
northern Florida as a whole, but these symbols are used only where
the apparent difference is great enough so that it is not likely to be
reversed by future investigations.

This scheme has both a scientific and a practical value, First,
it shows at a glance what species are most characteristic of each
region, and which may be assumed to prefer the particular soil
conditions that prevail in that region. Sonie interesting conclusions
are brought out in this way in some of the regional descriptions.
Second, any one who is looking for a supply of any particular kind
of timher, or any herb, can tell by the double - marks just where

*[n a few of the lists the same species (e. g, Nyssa Ogeche) appears both
as = large iree and as a smail trec or shrub, but not without reason. The
persimmon {Diospyros Virginiaua) is often a full-sized tree, but shrubby speci-
mens are more nHmerous than arhorescent ones, and consequently it appears in
most of the lists under the head of small trees or shrubs. The same is true
of the sassafras, except that it rarely becomes a regular tree in Florida,
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in northern Florida that species is most abundant. To obviate the
necessity of looking through nineteen or twenty lists, the pages on
which the double + marks appear are all indicated in the index.

The technical name of every species is given, the names heing
mostly the same as in the second edition of Small's Flora of the
Southeastern United States, 1913. (Where that book is not fol-
lowed it is usuaily because the subdivision of genera and species is
carried farther in it than the facts seem to warrant.)

The names of evergreens are printed in bold-face type, sp that
they will be more conspictous, as the plants themselves are in win-
ter.  In the case of a few speciés that are semi-evergreen only half
the name is printed in bold-face.

The names of weeds are followed by (X), or in doubtful cases
(X?). In deciding which are weeds no dependence has been placed
on statements in botanical manuals, for in such books many species
which are unquestionably weeds are not distinguished in any way
from native plants. The only reliable test of weediness is habitat,
a4 matter which is greatly neglected by most systematists. When a
species is found in a given region only iri habitats created or modi-
fied by civilization it is assumed that it did not exist in that region
originally ; whether the history of its introduction is known or not,
and even whether the same species is known in any foreign country
or not. The application of this criterion results in classing as weeds
many species which have probably never been thus stigmatized be-
fore. (It is interesting and probably significant that very few of
the weeds are evergreen).

The technical names are followed by common names, if such
are known. Nearly all the trees have common names, but some of
the smaller plants are so inconspicucus or unimportant that'they
have never been named except by botanists. For many such plants
alleged common names can indeed be found in botanical books, but
these are often mere translations of the technical names, and would
mean no more to the average reader than the technical names do.
The common names adopted here are bona-fide cnes, known to be
used in Florida by persons who did not get them from books, but
in a few cases names used in other states, which may be familiar to
some teaders, are given in parentheses.

In the last column the usual habitat of each species is indicated
in a few words, but no special study of habitats is attempted here,
as previously explained.

12
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After each plant list are a few remarks on characteristic species,

species conspicuous by their absence or scarcity,and other noteworthy -

features of the vegetation, including particularly a summation of

the percentages of evergreens, Ericacede and Leguminosae, which

are correlated as far as possible with soil characters. In this way
some conclusions are drawn which have never been possible before,
and which it is hoped will be of some value.

Economic features. The most important use made of the native
vegetation is converting the pines into lumber and naval stores; but
no satisfactory statistics of the production of these commodities for
areas smaller than states seem to be available, so that the status of
the industries can be indicated only in a general way. In all the
regions a great deal of wood is consumed for fuel (for coal is little
used in Florida except on the railroads and in the cities) ; and the
native grasses and other herbage furnish pasturage for cattle,
which have free range in every region here described except one.
Another way in which the. vegetation is converted to the use of
mankind through thé agency of animals is in the production of
honey, which is an Important item in some of the counties, and
might be made so in nearly all.

The statistics of population, improved land, etc., are derived

mostly from the 13th U. S. census {of 1910) by the tedious process
of dividing up the figures for eacihi county proportionately to the
area of the several regions represented therein, and adding all the
figures for each region. This involves the assumption that the
population is uniformly distributed in each county, which of course
is not quite correct; but the errors arising from this cause counter-
balance each other to some extent. For total popiilation (but not
for race and sex) the figures are given in the census reports for pre-
cincts as well as for counties, but in the absence of maps showing
the location of the precinets no geographical advantage can be
taken of that fact,

The crop statistics in the government census reports are unsat-

isfactory because they do not give values for areas smaller than

states, and do not separate the two kinds of cotton, and the numer-
ous kinds of vegetables that are raised in Fiorida. The informa-
tion about crops given herein is derived mostly from the biennial
report of the state Commissioner of Agriculture for 1911 and 1912,
The production of any one crop varies so from year to year that it
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is hardly worth while to publish the figures for the several regions,
but the crops of each region are arranged as nearly as possible in
order of value. The rank of the different crops varies from one
region to another much like that of the native trees, though not to so
great an extent, for differences in soil are now overcome in large
measure by the use of -fertilizers. :

The amount of improved land and the density and other features
of the population are usually correlated pretty closely with soil, topo-
graphy and vegetation. For example, where rich soils and decidu-
ous forests predominate there is nearly always a larger area under
cultivation, a denser population and more negroes than in the pine
regions with poorer soil;* hut the population is iner casing faster at
present in some of the p-oor soil regions than in the richer ones, be-
cause the latter have more nearly reached the limit of density of
purely agricultural population (which in the eastern United States
seems to be about 40 inhabitants per square mile.)

Hhustrations.  The illustrations have been selected with a view
of giving typical examples of the vegetation and other scentery of
each region, hut several times as many would he necessary to do
the subject justice. Except where otherwise specified they are from
the writer’s own photographs. Figures 51, 34, 35, 63, 64, G6, 76,
and 84-88 are reprinted from previous annual reports, and 72 from
the Popular Science Monthly. The rest are published here for the
first time. In order to simplify the binding, and also make them
easy to find, they are assembled together at the end of the last
regional description.

*In this connection see LK. A, Smith, Tenth Census U, S. 6:71-74. 1884
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THE REGIONS IN DETAIL.
a
3 TacEAN = The locati . 1 resiane ae :
5 il JOCE . _ he location and area of the several regions are shown by the
[FATLAET g ® - & outline map (page 190). The following synops’s, which is patterned
Z x| 238 £ 4 'E, after a taxonomic key, brings out the contrasts between neighboring
AL v‘i < BE2wE - regions about as well as it can be done in so few words.
: : SEF = E S
el =1 i x.8 F %’ = -g f% SYNOPSIS OF GEOGRAPHICAL DIVISIONS.
; Ll = . St=2z2®m
B il,r‘_/f Yo it gL % ‘2 B .2 n s 2. = Soil largely red clay. Topography rather hilly.
& s ; ¥ 5 = = B = E‘j 2 b Streams comtion.
5 cZ) i .:i) E ing - : ® Limestone outcrops frequent. Caveg and natural bridges present....
E = E Bl l_'% = “é ) ) ) 1. Marianng Red Londs.
= O = me e s Limestone impure, cropping out only on bluffs. No caves..........
= wd Ko G ‘t\b; T3 - ) 3. Apalachicola River Bluffs.
3 g No rocl outcrops ..o it 4. Kwnox Hill Couniry.
E "g’b Streams scarce, '
% ;; N0 KBS vttt e e 5. Hohmes Vallei.
o @ Lakes and ponds common ..........iiieiana 11. Tallzhassee Red Hills.
8 ) E Soil and topography various. Hammaocks common ... oL
%l 2 . K g 10. Middle Flovida Hasmmock Belt,
53 o : E‘ Enj_g ) Soil prevailingly sandy, )
= 8 % o E g >f Topography normally dissected. Streams COMIMON. .« vvveivniinns
58 ®3Es © % 7. West Flovida Pine Hills.
O = w9 EiE g A g1 Topography mostly wind-formed. a
" § S Lo E” g & B.g Salt marshes SCArce .....veeereereersonnannn 8. West Florida Coast Strip.
& o = 'g g = = ‘_,r::' fé‘?f Salt marshes well developed .....vvovivieinaiia... 20. East Coast Strip.
a2 2 '-g S T s é © g Topography pitted. ' :
=& E _:-:’ e E P & ig’ Sand thin, on clay subsoil........ 2. West Florida Caypress Pond Region.
8 = L8 .ﬁ“ 23 § o ™ Sand deep and lcose.
= & EEoe s § 2“8 Sand coarse but rich . ... . o 13, Wakuila Hammack Couniry.
é E<EomE £ Sand fine and somewhat joamy.
o R T S SR, : @ Small limestone outcrops frequent.
E (SR i g E'ﬁh No phosphate - ..ovveve i 12, Bellair Sand Reginit.
o v 8 Phosphate beneath the sand in many places..........ooouiuen
% é E 17. Peninsular Linte-sink Region.
= = No rock en uplands.
< . = g Lakes commot:.
2 .§ BE Uplands Aattish ...voveeennne... 6. West Floride Lake Region.
. = i o " g %E Uplands undulating ~............... 18, Peninsular Lake Region.
» w o _g ; ‘E "bOjJ @ {3"; Bavs common; no lakes ... il 14. Panacea Country.
O :'4." S & . 28 | EBH 28 Topography essentially flat.
o B '§ oL Eog - PE: Limestone outereps abundant ................ 15, Gulf Hammock Region.
. >|_§ u (= o 3 g ;:E EoTE Lw No limestone on uplands.
3 -1 P isodZge I8 Clay scarce. .
;:l B = 'g —'8 = ; 'g = EE Region bordering C.%ulf .coast ............ 9. .Apalacincc-;la Flatwoods.
3 1 B ERZE Lk EO =R Region about 20 miles inland ........16. Middle Florida Flatwoods.
E O L8 s E oo %E Clay usually within a few feet of surface ... ...,
v EEEETIL D o= 19. East Florida Flafwoods.
] fszsdezz £
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1. MARTANNA RED LANDS.
(FIGURES 12, 41, 42)

References. Matson & Clapp (s7), Matson & Sanford (77, 327-329),
E A, Smith 2z (1o6-197, 218), J. D, Smith, and U. S, soil survey of the
“Marianna area” (by Jones, Rowe, Britton, Hardison and Zappone, Ig10).

This region embraces something like 450 square miles in Florida,
situdted on both sides of the Chipola River in Jackson County, and
it extends a few miles into Alabama. Its nearest counterpart else-
where 15 in the red lands of Dougherty County, Georgia, and the
lime hills of southwestern Alabama, which are characterized by the
same or similar geological formations.

Geology and Soils—The underlying rock is a Lower Oligocene
limestone which has been called Vicksburg in Mississippi, St
Stephens or White Limestone in Alabama, and Marianna in Florida.
It is the oldest formation known to come to the surface in this state.
It crops out in many places, especially near the Chipola River,* and
is quite pure, an average sample analyzing g4 per cent of calcium
carbonate. Where exposed naturaily on the uplands it is moderate-
ly hard, but a few feet below the surface it is soft encugh to be cut
with a saw. This rock is used very largely in the red lands and
neighboring regions for chimneys and underpinning, and occasion-
ally for the walls of buildings. (It is probably safe to say that at
the present time the majority of the chimneys in Jackson County are
of this materjal; and its use is equally common in the correspond-
ing parts of southwestern Alabama.)

On many of the hills the Vicksburg or Marianna formation is
overlaid by a more clayey limestone belonging to the Chattahoochee
formation (Upper Oligocene). The prevailing soil on the uplands
13 a red loam, containing from about 135 per cent to 70 per cent of
silt and clay. Some of it is evidently derived from the weathering
of the Vicksburg and Chatiahoochee limestones, while some may
represent newer superficial formations, such as the Lafayette. The -
sandiest soils are usually on tlie highest elevations, remote from

*In the soil survey of the “Marianna area” it was estimated that
there are 384 acres of rock outerop in the area surveyed, which is mostly
west of the river; and there is probably enough rock east of the river to
bring the total up to a square mile, or approximately 1-5 of 1 per cent of
the whole ares of the region. :
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streams. In virgin forests, especially on slopes and in valleys, there
is considerable humus.

The following mechanical analyses of five typical upland soils
of this region are taken from the soil survey.of the “Marianna
area,” published in the fall of 1910. (The dimensions of the seven
clusses of soil particles are not given in that publication, but have
heen taken from other publications of the U. S. Bureau of Soils.)
The first is the “Greenville clay,” a reddish or brownish clay loam
Lelieved to be mostly residual from the underlying limestone. The
second is the “Greenville sandy loam,” which differs from the first
in being more sandy, and is believed to be derived mostly from the
Lafayette formation. The third is the “Orangeburg fine sandy
foam,” a gray, brown, or reddish-brown fine sandy loam with red
sandy clay subsoil, both soil and subsoil usually containing many
small ferruginous  concretions. The fourth is the “'Orangeburg
coarse sandy loam,” somewhat coarser than the preceding, as its
nume implies. The fifth.is the “Norfolk fine sandy loam,” a gray
or light brown medium fine sandy loam with yellow sandy clay sub-
soil, presumably derived from the Lafayette formation, like the two
preceding. Percentage figures for both soil and subsoil are given
in the publication cited, but only those for the top soil are reproduced
lere,

MECHANICAL ANALYSES oF SorLs oF MARTANNA Rep Lanbps.

1 2 3 4 5
Fine gravel (2-1 mm.) —oooeooo—- 0.0 28 1.2 2.3 1.0
Coarse sand {f-5 mm.) ___ . -~ 3.2 15.1 10.4 278 12.3
Medium sand (.35-25 mm.) ___.__ 2.0 11.0 8.3 10,1 12.4
Fine sand (.25-.1 mm.) —.o__—____. 13.6 314 357 24.3 37.8
Very fine sand (.I-.05 mm.) _._ ... 1.0 128 25,7 0.1 18.3
Silt (.05-.005 mm.) _ oo _o___.__ 10.3 1LY 10.0 80 10.3
Clay (.005-0 mm.) oo 30.0 14.9 8.8 11,7 7.9

Total e 100.0 © I00.3 I0O.I 1002 IGO0

Very little has been done in the way of correlating such figures
as these with vegetation, but presumably when other things are
equal the soil that has the largest proportion of fine particles has the
most available potassium and other minerals.

Dr. Eugene A, Smith in the 6th volume of the Tenth Census,
page 197, gives the following analysis of red loam soil from the low-
lands of Spring Creek near Campbellton, where the principal trees
were hickory, sweet gum, post, red and Spanish oaks, and short-
lcal pine. The sample represents a depth of ten inches, and the

I. MARIANNA RED LANDS, 195

land 'when fresh was said to yield about 1,500 pounds of seed cot-
ton per acre. (The percentages given do not represent the total of
each constituent, but the amouats soluble in hydrochio.ic acid.)

Water and organic matter ________._________ 1.053 per cent
Potash (K20 ___________ S m———— o7zt
Soda (NazO) . __ e 0I1g

Lime (CaQ) . o i - 286
Magnesia (Mg} oo 105
Phosphoric acid radicle (P20s5) ______.___ o 222
Sulphuric acid radicle (S03) oo 2o~ .033
Brown oxide of manganese (Mn304) ____._.__ R B
Peroxide of iron (Fe203) weme . ___. ———_. 1.430
Aluming (Al203) - 0.885
Soluble silica —___ S ——l--_ 3.230
Insoluble matter ___.__.________ cemm e Ba240

This is one of the richest soils in Florida. As compared with
the thrée other northern Florida soils analyzed in the same report,
1i has the most organic matter, lime, magnesia, alumina and soluble
siiica, and the least insoluble matter, and is next 1o the highest in
potasi: and iron. Tt is somewhat deficient in potash as compared with
soils of regions that have colder winters and drier summers, how-
ever, ' 5

Topography and Hydrography—The topography is undulating
to moderately hilly, and diversified in the rocky places by a few sinks,
caves, low cliffs, etc. Streams are fairly common, but some of
the drainage is subterranean. The Chipola River and one or two of
it= tributaries run underground for short distances, forming natural
bridges. Some of the creeks have sufficient fall to be utilized for
water-power. There are quite 2 number of small springs, issuing
from beneath limestone cliffs, and a few large ones, the best known
of which isthe Chipola or Long Moss Spring, at the head of Spring
Creek, about six miles E. N. E. of Marianna. In dry weather the
water in most of the streams is clear and bluish, on account of the
Emestone dissolved in it. The ground-water in many places lies so
deep that force-pumps are required to raise it to the surface for do-
mestic use, ‘

Vegeiation Types—The most characteristic vegetation types of
this region are those of the rock outcrops and of the residval red
ciay, where deciduous trees predominate, and form rather dense
forests. The streams are'bordered by swamps whose width is. ap-
proximately proportional to the volume of water. On the sandy up-
lands there is considerable long-leaf pine, black-jack oak, and other
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trees more characteristic of the region to be described next. There
are a few shallow ponds which dry up in spring, and these too are
more characteristic of region no. 2.

Forest fires are comparatively rare here, as in other regions
where hardwood trees predominate, and except in the long-leaf pine
forests they are ‘a negligible factor. ' A

Plants—The following list is based on observations made on
four days in March, one in April, three in May, two in June, three
in September, and one in December; total fourteen. (See page 186

for explanation of symbols, figures, etc.).

“+13.7 Pinus Taeda
—10.2 Pinus palustris
+ 7.3 Pinus echinata
+ 5.7 Liquidambar Styracifiva
+ 5.0 Quercus falcata
+ 4.1 Cornus florida
+ 3.8 Pinus glabra
++ 3.7 Juniperus Virginiana
++ 3.6 Quercus Marylandica
3.1 Magnolia grandiflora
+ 3.0 Fagus grandifolia
2.0 Taxodium distichum
++ 1.0 Cercis Canadensis
+ 1.7 Quercus stellata
+-+ 1.6 Acer Floridanum
+ 1.4 Quercus laurifolia

+ 1.4 Ilex opaca

1.3 Quercus nigra

1.3 Nyssa biflora
+ 1.2 Quercus alba
+ 1.1 Ostrya Virginiana
+ 1.1 Carpinus Caroliniana
+ 1.0 Nyssa uniflora
— 1.0 Pinus Elliottil
+ 1.0 Hicoria alba
— 0.9 Magnolia glauca
-+ .9 Quercus Schaeckii

TREES

Short-leaf pine®
l.ong-leaf pine
Short-leaf pine
Sweet gum
Red oakt
Dogwood
Spruce pine
Cedar
Black-jack oak
Magnolial
Beech

Cypress

- Redbud

Post Oak

Sugar Maple

(Evergreen wil-
low oak)

Holly

Water oak

Black gum

White oak

Ironwood’
Tupelo gum

. Slash pine

Hickory
Bay
{Red oak)

Various situations
Sandy soils

Dry soils

Various situations
Dry woods

Dry woods

Rich woods

Rock outcrops mostly
Dry woods

Riclr woods

Rich woods
Swamps

Rich woods

Dry woods

Rich woods

Rich woods
Rich woods
Low grounds
Swamps
Rich woods
Rich woods
Bottoms, etc,
Swamps and sloughs
Low grounds
Dry woods
Swamps
Rich woods

*Alsg called loblolly pine.

+Goes by this name in all the southern states, but called “Spanish oak”

in northern books,

+This technical name is now very widely disseminated, but in some of
the remotest rural districts one occasionally hears this tree called “loblolly™

or some other vernacular name.
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+ .0 Celtis occidentalis Hackberry Bottoms
& Quercus cinerea (Turkey oak) ~ Sandy seils
.7 Quercus Virginjana Live oak )
.7 Ulmus Floridana Elm Bottoms
.7 Melia Azedarach (X) Chinaberry Along fences, etc.
7 Fraxinus Carcliniana? Ash Swamps
7 Halesia Carolina Rich woods
.6 Acer rubrum Maple Swamps
.6 Taxedium imbricariin  Pond cypress Ponds

+
+

N R

_I..

+ .
+

R ¥
.08

.07
o6

.04

Q4

.04
+ 04
03
03
02

.01

-5

Quercus Michauxii

Prunus serotina (X)

{Swamp chestnut
ocalk)

Wild cherry

Bottoms

Along fences, etc,
Sandy soils

.4 Quercus Muohlenbergii Oualk
.4 Ulmus Americana? E'm
4 Quercus lyrata

Liriodendron Tulipifera Poplar
Fraxinus Americana? Ash

Wet woods
Rich woods
Rich woods
. ‘Bottoms
Swamp post oak Bottoms

5
.5 Quercus Catesbaei Black-jack ouk
5
3

4 Nyssa sylvatica Black gum Dry or rich woods
-3 Populus deltoides Cottonwood Ditches, etec.

-3 Persea Borbonia Red bay Bottoms

.3 Morus rubra Mulberry Bottoms

3 Quercus Phellos Willow oak,  Low grounds

.2 Salix nigra Willow Low grounds

.I Juglans nigra Walnut Rich waqods

SMALL TREES OR LARGE SHRUBS

Dry woods
Swamps

0ld fields, etc.
Old fields, ete.
Rich woods, ete.

Batodendron arboreum Sparkleberry
Cyrilla racemiflora Tyty
Prunus angustifolia (X) Wild plum
Diospyros Virginiana (X) Persimmon
Myrica cerifera Myrile

Viburnum rofidulum ‘Black haw Dry woods, etc,
Osmanthus Americanus Rich woods
Prunus umbellata Wild plum Dry woods

Rich woods
Rich woods

Symplocos tinctoria

Prunus Americana Wild plum

Sassafras variifolium Sassafras Old fields, etc,
Crataegus aestivalis May haw Smali ponds
Chionanthus Virginica Graybeard Rich woods

WOoODY VINES

Rhus radicans Poison ivy Swamps, etc.
I’arthenocissus quinquefolia Virginia creeper 'Rich woods, etc.
Gelsemium sempervirens - Yellow jessamine Various situations
Decumaria barbara Wet woods

Tecoma radicans * - (Cow-itch) Various situations

Smilax lanceolata
Ampelopsis arhorea

(Wild smilax) = Various situations

Low grounds
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Berchemia ‘'scandens Ratfan vine Swarr:lps and bottoms
Bignonia crucigera Cross vine : WOQ s
Vitis rotundifolia Muscadine or  Various situations
bullace
SHRUBS
4 02z Babal glabra Palmetto Bottoms
- i ; 01!
4+ o1 Cernus stricta?™ - gz‘gemz
o1 Hypericum galioides palliGu ' ’

i o1 Aziums Pavia Buckeye Dry or rich woods :
- | ini most
+ .01 Rhamnus Caroliniana . R(_)ck o'utcdropsnd bluérs

- o1 Hydrangea quercifolia Seven-bark -  Rich woods a
R . . -
o1 Aralia §pinosa Prickly ash Rich woods
- alis 3 | .
o1 Cephalanthus occidentalis  Flbow-bush Ponds andcI s_;vasmpt
Rubus cuneifolius (X) Blackberry Sandy roads: es, etc.
flex glabra Gallherry j.ow pine land
- ' ‘ toms, efec.
Viburnum obovatum ];i;g:pg
irginica : :
joa Vire Pawpaw Rich or dry woods

Asimina parvifiora
Rhus copallina
Callicarpa Americana
+ Viburnum semitomentosum

Sumac Dry woods, etc.

French mulberty Dry wood_s, etc.
Rich woods

i ottoms
-Sebastiang ligustrina gotmmg
orpha fruticosa )
AS:;enI;a serrulata Saw palmetto Sandy soils
mericanus  (Strawberry ‘
Euonymus & bush) Rich woods

Around ponds

{Red-shank) Dry woods
Rock -outerops

- (Needle palm) . Rich woods

Hypericum fasciculatum
Ceanothus Americanus
44 Adelia ligustrina
+ Rhapidophyllum Hysirix

HERBS
+ .opa Tillandsia usneoides = S‘pani‘sh moss 8:} t;ectj.osds
+ 001 Bapiisia alba ) _ 5 ond
i i : Milkweed Dry or ric
+ .oo1 Asclepias variegata A : Dy o
44 001 Sanicula gregaria ) Czicﬁs “;tc_
4+ Asplenium resiliens ')(A fern) R§ ad,s s
i i X , etc.
4+ Tlartmannia speciosa (
+ Dryopteris patens? {4 felrn) gocry pl;;i:z
++ Thaspium barbinode Cha pmani ocky P

(Partridge herry) Rich woods
Shallow ponds
Chipola River

Mitchella repens
Juncus repens

Bonhets
+ Nymphaea chartacea g " :
++ Solidago amplexicaulis Gol‘denrod glch “D;;:
+ Salvia lyrata B,;ft_o‘:;i
4 Mesadenia diversifalia
sperifo hic distinguished

*Gome of this may be C. dsﬁerifbli-a, which was mot alwayg

in my field notes.
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++ Scrophularia Marylandica Rich woods
4+ ° Polystichum .acrostich-
oides (A fern) Rich woods
++ Aquilegia australis {Columbine) Clifts
Atamosco Atamasco Rich woods
Andropogon scoparius
{(X? " Broom-sedge 014 fields, etc.
+ Sorghum Halepense (X) Johnson grass  (Old fields, etc.
Smilax pumila Rich woods
Viola affinis? Violet Rich woods
- Nothoscordum striatum . (X?)
Triadenum peticlatum Swamps
+ Conopholis Americana Rich woods
+-+ Sanguinaria Canadensis (Bloodroot) Rich woods
++ Isopyrum biternatum Clifis
Myriophyllum laxum? Sorings
4. Arisaema Dracontium Rich woods
Rudbeckia sp,
+ Dicerandra linearifolia . Sandy s=oils
Dryopteris Thelypteris (A fern) Low grounds
++ Pachysandra procumbens Rich woods
+ Urticastrum divaricatnm - Rich woods
+ Senecio obavatus? - .. Dry woods
+ Carex Harperi (A sedge) T Wet woods
+ Polymnia Uvedalia Bear-foot Rich weods
Gratiola TFloridana? : Wet woods
Gratiola sphaerocarpa? Wet woods
Hymenocallis sp. Spider-lily Bottoms
+ Trilium Hageri Rich woods
— Sarracenia flava Pitcher plant Tow pine land
' Sarothra gentianoides (X) (Poverty weed) Oid fields, etc.
+ Epiphegus Virginiana Rich woods, on beech.
Sagitteria natans lorata? Springs
Dasystoma Virginica -~ Dry or rich woods
Anthemis Cotula (X) (Dog-fennel) Roadsides, ete.
Dauvcus pusillus {X) (Wild carrot) Roadsides, etc.
+ Sanicula Marylandica Rich woods
+ Meibomia laevigata (Beggar-lice) Rich woods
Morongia uncinata Sandy soils
Cnidoscolus stimulosus  (Nettle) Dry woods
+ Meibomia nudiflora Rich woods
Erianthus sp. (A grass) Dry woods
Eupatorium compositifo-
Hum (X) Dog-fennel Old fields, ete.
+ Collinsonia anisata Dry or rich woods

(and about 125 others)

The following trees which are more or less common either in different re-
glons not far away, or in other'red clay regions in the South, are rare or ab-
sent here: Pluus seroting, Hicoria globra, Betula nigro, Quercus geminata, Quer-
eus Catesbael, Magnolie macrophyila, Platanus, Gleditschio, Tilia, Sassafras, and
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Oxydendrum. The soil is evidently too rich for some of these, while others pre-
fer alluvial soils or other special conditions not well developed in this region.

The species which scem to be mere abundant in this region than in other
parts of Florida are indicated by -double -+ marks, as explained on page 180.
A few of these are confined to rock outcrops and are presumabiy lime-loving.
The two commonest oaks, Quercus falcate and (. Marylandica, appear to require
ferruginous soils, while some other specics probably prefer this region on ac-
count of the abundance of hAumus and infrequency of fire. The Aguilegia and

. Pachysandra are not known elsewhere in Florida, or even in the neighboring
parts of Georgia and Alabama,

The percentages for evergreens add up only 49, \\hlch is the lowest figure
for any region of equal extent in Florida. Only 1.6 per cent of the shrubs are
Fricaceae; a very small proportion for Florida, deubtless corrclated with the
comparative richness of the soil. The percentage of Leguminosae among the
herbs is To.4, which is about the average.

Economic Features. The long-leaf pine, the most important titr
ber tree of the South, is not abundant enough here to invite exten-
sive lumbering and turpentining operations, but it and many of
the other trees have been used for fuel, building material, and
numerous other purposes on the farms. The cedar is used for fence-
posts and pencil-wood. .

According to the census of 1910 Jackson County had about 30
per cent of its area in improved land. (Allowing 10 per cent for
old fields and other unclassified areas, this leaves about 60 per cent
forest). There were 31 inhabitants to the square mile, an increase
of 27 per cent since 1900, and 52 per cent of them were white,” For
the fertile red lands under consideration, which cover a little less
than half of the county, the proportion of woodland must he consid-
erably less, the density of the population somewhat greater, and
the decennial increase and the percentage of whites considerably
less, in the rural districts at least.

The principal crops in 1912, in order of value, were as fol-
lows: Upland or short-staple cotton, corn, peanuts, sweet potatoes,
sugar cane, (grass) hay, oats, watermelons, velvet beans, field peas
ivcluding hay thereof), peaches and pecans.

" T A
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2. WEST FLORIDA LIME SINK OR CYPRESS POND
 REGION.
{FIGURES 43-48)
References. Tlarper 1 (219), Matson & Clapp (57-58, 5), M t &
Sanford (78, 323-320), Sellards (67-68), Sellards &me{:-ti;l) 3l (?ISIO?IS}

“Smith 2 {224, 225), and U. S, soil survey of the “Marianna area.” Tllus-
trated in 2nd Ann. Rep., pl, 2.2; 4th Ann. Rep, pl. 13.2, 135.2, 15.3, 16.1, 16.2.

_This region embraces about 1,600 square miles in West Florida,
and extends northeastward through Aldlmma mto Southwest Geor-
gia, if not all the way across the latter state. The boundary between
it and the red lands just described is pretty sharp in some places, but
not everywhere,

Geology and Soils—| [his region, like the first, is everywhere un-*
derlaid by the Vicksburg 111ne=;tone which is exposed in only a few
places, mostly along streams and in sinks, though there is no telling
how much of the clay that conceals the rocks is residual from the
same formation. Over the Vickshurg limited areas of the Chatta-
heochee formation have been recognized. Rock Hill, about 4 1-2
niiles southeast of Chiplev,* is capped by a mottled argillaceous
sandstone which appears to be identical with the Altamaha Grit of
Georgia, and on its southern slope are large boulder-like masses of
blackish ferruginous sandstone, which have been referred to the La-
fayette formation. The mottled sandstone is not known to oceur

eisewhere in Florida, and the blackish rock is much more common
a liftle farther north,

The soil is mostly a few inches or feet of grayish sand or sandy
Joam, passing downward into reddish or mottled sandy clay or
clayey loam many feet thick, which may he a comparativ ely recent
formation (Lafdvette) though in some places it is evidently derived
from the weathering of the undeﬂvmg Tertiary strata. Where the
cl ay is near the surface the ground is often thickly strewn with fer-

ginous concretions or nodules an inch or less in diameter, making

what is commonly called “pimply” land, and now considered very

aesirable for agricultural purposes. There is nearly everywhere
enouigh sand to make plowing easy in any kind of weather, and to
keep the roads from getting muddy.

- No chemical analyses of soils from this region are available ; hut
in that part incladed in the “Marianna area” the most extensive

“*For descriptions of this Tocalit M
y see atson & Clapp {145, pl #.1).
Harper 2, Matson & Sanford (150, pl 12.A0)
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type of soil is the “Norfolk fine sandy loam,” of which a mechanical
analysis was given under the head of the Marianna red lands, a few
pages back.

A strip a few miles wide along the Chattahoochee-Apalachicola
River has certain peculiarities which almost entitle it to be described
separately. Much of its soil is a chacolate-colored sandy loam, evi-
dently above the average of this part of the world in fertility.

Topography and Hydrography—The prevailing topography is
irregularly undulating. There seem to be no extensive flat areas,
except in the vicinity of some of the rivers, and these are ahways
lower than the adjoining country, and may represent ancient ter-
races, though in soil and vegetation they differ little from the more
clevated arcas.  Steep slopes are uncommon except on the immediate
banks of streanis, but there are quite a pumber of irregularly
shaped and more or less isolated hiils standing 5o feet or more above
the surrounding country, particularly in Washington County.

The occurrence of a few lime-sinks and natural bridges shows
the effects of solution on the topography, but in the present state of
Lnowledge it is impossible to say whether solution or ercsion has
been the principal factor in giving the surface its present form.
Much of the drainage is subterranean, and in many places one can
go several miles at right angles to the general direction of the
sireams without crossing any running water. The region is pretty
well supplied with creeks and rivers, though, and there are several
farge blue limestone springs. Some of the creeks furnish water-
power. '

Ponds of all sizes, from a fraction of an acre to a few square
miles, abound. Their average size is perhaps two or three actes; and
few of them are deep enough to hold water all the year round. Some
are nearly circular, and some are so long and narrow that they can
hurdly be distinguished from branches; and there may indeed be all
gradations between ponds and branches in this region. The amount
of seasonal fluctuation of water varies in different ponds from
about one to five feet, depending on the area and depth of the basins
they occupy, the sandiness of the soil, etc. Those in which the water
fuctuates least are known as bays, on account of their vegetation,
which will be referred to on the next page.

Where the superficial sand and clay are thick enough water for
domestic purposes is obtained from shallow dug wells and suction
pumps, but where the limestone approaches the surface the ground-
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xa;t;r level is usually lower, and force-pumps and artesian wells are
' .In the river strip above mentioned the ground-water level ex-
hibits some curious irregularities. A few miles south of Sneads, if
ot 'eisewhere, can be found places where the water is perpetue’llly
sceping out on gentle slopes, characterized by sandy bog vegetation
and then at the bottom of the same slope, perhaps ﬁftybyarzs awa ,
may often be found a lime-sink with no water in-it: showing thz‘;
the grou.nd—water surface is more irregular than the ’surface Zf th
ground in s.uch places. (See Fig. 43.) )
Vegetation Types—The prevailing type of vegetation is open
forests of long-leaf pine, so open that wagons can b: driven throf@h
them almost anywhere (and consequently the minor roads are itI’I—
deﬁned.and.changeable). The scarcity of underbrush seems to be
due primarily to the fires, set originally by lightning, and now
mostly by man, either purposely or accidentally. The ﬁrZ; Lurn over
every part of the pine woods nearly every year, usuali in the
la_tter part of the dry season (early spring), with little in juify to the
pines, as explained on page 184. The pine forests can be divided ac-
cording to topography and moisture into three types, namely, high
cr dry, low or wet, and intermediate. These all 'iI;‘;erdz'aCi; azd
have much the same general appearance, but in the Iowb pine, land

| tlhe trees are mostly slash pine instead of long-leaf.

Most of the ponds are so full of trees that it would .be impossible
to use row-boats on them. In those where the water fluctuates
three or four feet during the year the pond cypress iz almost the
only t.ree; where the annual fluctuation averages about two fea‘i:
?1'?631"6 is usually some slash pine mixed with the:?:ypl‘eSS' and whe:e
it is a.foot or less there is a dense undergrowth of everv’reen shrubs
ar:d vines, making a type of vegetation known as bayst.)* Some of
the.smaller ponds in the more clayey soils contain black gum or May -
haw instead of cypress and pine, il g

' ‘The streams are bordered by swamps and bottoms, varying in
character with the size and fluctuation of the strezujn andbthe
amount of lime or mud in the water. Strips of hammock vegeta-

" . .

feaet Vzrsr‘e,;cthi, ﬂuc.tuativon is greatesjc the proportion of evergreens is

Hmit,s the.ava{ialabe.]r:qa, v;hlch se:ems‘ to indicate that a constant water-level

g : bility o the pota5§1um compounds and other mineral plant
l, perhaps simply by preventing aeration. (See Wiley, U. S. D

Agric. Yearbook 1806:127; Harper, Torreya 1I:225-234. 147 I-), e

I
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tion are found along most of the creeks and rivers, and especially
in the forks of streams, where fire cannot easily penetrate.

Plants—The following list is based on observations made in all
four seasons, as follows: March, 5 days; April, 3; May, 6; June,
5: July, 3; September, 4; December, 2. Total, 28 days.

~+46.0
+15.4
+ 87
+ 3.4
— 3.1

3.0
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— 12
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+ |
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Pinus palustris
Taxodiuvm imbricarium
Pinus Elliottii

Nyssa biflora
Magnolia glauca
Pinus Taeda

Quercus falcata
Quercus Catesbaei
Ligquidambar Styraciflua
Magnolia grandifiora
Quercus cinerea
Taxodium distichum

‘Liriodendron Tulipifera

Cornus florida
Quercus nigra
Quercus Marylandica
Pinus glabra

Salix nigra

Nyssa uniflora
Pinus echinata

Ilex opaca

Acer rubrum
Quercns lawrifolia
Planera aquatica
Populus deltoides
Carpinus Caroliniana

- Fraxinus Caroliniana

Betula nigra
Quercus lyrata
Nyssa Ogeche
Fagus grandifolia
Quercus Virginiana
Platanus oecidentalis

- ..16 Quercus stellata’
.15 Quercus Margaretta
.15 Hicoria alba

.15 Quercus Michauxii

.15 Hicoria aquatica

.13 Acer rubrum tridens?
.12 Crataegus viridis

-1z Cercis Canadensis

TREES

Lo;lg‘—leaf pinte
Cypress

(Sizsh pine)
Black gum
Bay

Short-leaf pine
Red oak
Black-jack ozk
Sweet gum
Magnolia
{Turkey oak)
Cypress
Poplar
Dogwood
Water oak
Black-jack oak
Spruce pine
Willow
Tupelo gum
Shori-leaf pine
Holly

Maple

Oak

Cottonwood
Tronwood
Ash

Birch

Swamp post oak

Tapelo gum
Beech

Live oak Hammocks, ete,
Sycamore Along Apalachicola R,
Post oak Clayey uplands
Post oak High pine land
Hickory Loamy uplands
(Swamp chest-

nut ozk) Bottoms
(Swamp)} hickoryBottoms
Magle Bottoms -
(Red) haw Bottoms -
Redbud Richest soils

Uplands

Ponds, eic.

Ponds and branches
Ponds and swamps
Non-alluvial swamps
Richer soils

Clayey uplands
Sandiest places

Low grounds
Hammocks, etc,
High pine land
Richer swamps
Branch swamps
Loamy uplands
Low grounds
Clayey uplands
Hammocks, ete.
Low grounds
Swamps and sloughs

" Clayey uplands

Hammocks, etc.
Swamps
Hammocks
River swamps
River swamps
Bottoms
Swamps

Along rivers
River bhottoms
Swamps
Hammocks, etc.

-

Ulmus alata
I Morus rubra
- .t Acer saccharinum

Ulmus Floridana
Celtis occidentalis
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Eim Rich soils
Mulberry Richest so0ils
Maple Banks of Apalachicola
River
Eim ' Rich swamps
Hackbetry Along Apalachicola R.

Quercus alba
++ Tilia Floridana

Ostrya Virginiana
Acer Floridanum
Hicoria sp, -

Catalpa bignonioides

White ozk Rich woods

Lin Rich woods near Apa-
lachicola River

Hammocks, etc.

Rich woods

Rich soils

River banks

Sugar maple
Hickory
Catalpa

SMALIL TREES OR LARGE SHRUBS

* +.27 Cyrilla racemiflora
+.25 Ilex myrtifolia
+.10 Cliftonia monophylia
.05 Crataegus aestivalis
.04 Myrica cerifera
.03 Nyssa Ogeche

.03 Diospyros Virginiana (X) Persimmon

.02 Batodendron arborenm

02 Osmanthus. Americana

02 Prunus angustifolia

.01 Crataegnus apiifolia

201 Tlex decidua

201 Chionanthus Virginica
Symplocos tinctoria
Prunus umbellata
Castanea pumila
Viburnum rufidulum
Malus angustifolia
Crataegus Crus-Galli? _
Cephalanthus occidentalis
Bumelia lanuginosa
Quercus geminata
Amelanchier sp.

Tyty Swamps

Yaupon Ponds

Tyty ] Non-alluvial swamps
May haw Small ponds

Myrile
-

LTupelo gum

Richer soils
Swamps
Old fields, etc.

Sparkleberry | Hammocks, etc,
- Hammocks
Wild plum Old fields, ete.
Haw Bottoms
‘River-hottoms
Graybeard Hammocks, etc.

Hammocks, etc.

Wild plum Hammocks, ete.

Chinquapin Woods
Black haw Rich woods
Crab-apple Dry woods
Haw Apalachicola R, strip
Itbow bush =~ Swamps

Hammocks
Live oal Sandy banks, ete,

(Service-berry) Hammocks, etc,

WOODY VINES

006 Smilax laurifolia

003 Rhus radicans ~
+.003 Pieris phillyreifolia

002 Decumaria barbara
+.002 Smilax Walteri

2002 Gelsemium sempervirens

.001 Betchemia scandens

001 Bignonia crucigera

001 Ampelopsis arborea

.

Non-alluvial swamps
Rich swamps, ete
Cypress ponds, bays
Wet woods

Swamps

Yetlow jessamine Hammocks, ete.
Rattan vine Rich swamps
Cross-vine Woods

Richer soils

Bamboo vine
Poison ivy

Parthenocissus quinquefoliz Virginia creeper Hammocks, etc.

Trachelospermum difforme

May-haw ponds, etc.
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4-.021 Hypericum fasciculatum
4,016 Quercus pumila

o171 Ilex glabra

005 Myrica pumila

oo Phoradendron flavescens

004 Sabal glabra

004 Cephalanthus occidentalis

004 Rubus cuneifolius X}
004 Gaylussacia dumosa

SHRUBS

Qak runner
Gallberry
Myrtle
Mistletoe
Palmetto
Elbhow bush
Blackberry

oo4 Chrysobalanus oblongifolius

004 Vaccinium nitidam
003 Stiilingia aguatica
.003 Alnus rugosa

.00z Pieris nidda

.00z Hypericum galioides?
00z Asimina angustifolia
o0z Aronia arbutifolia
002 Vaceinium virgatum?
ooz Clethra alnifolia

Huckleberry

Alder

Around ponds, etc
High pine land.
Low pine laad
Intermediate pine land
On black gum, etc.
Rich swamps
Seramps and ponds
Roadsides, etc.
High pine Iand
High pine land
High pine land, ete.
Ponds

Swamps

(Hurrzh bush) Bays, etic,

Pawpaw

Hucklebetry

00T Viburaum scmitomentosum

ool Viburnnm obovatun
.001 Amorpha {fruticosa
oor Ceanothus Americanus
oor Rhus Toxicodendron
001 Gaylussacia frondosa*®

.00T Leucothoe racemosa
0ol Sebastiana ligustrina
.00
001 Rhus copallina
—_.00T Serenca setrrulata
Ilex coriacea
Ttea Virginica
Myrica inodora
Quercus minima
Myrica Carolinensis
Ilex vomitoria
Kalmia latifolia
Styrax Americana
Cyrilla parvifolia?
Hypericum myrtifolium
Ascyrum stans
Aesculus Pavia

-

+.007 Aristida stricta
4-.002 Sarracenia flava
4+ 001 Rhexia Alifanus

Ceanothus microphyllus

Poison vak
Huckleberry

Sumac
Saw-palmetio

Myrtle
Qak runner
Myrtle

(Tvy)

Tyty

Buckeye
HERES

Wire-grass
Pitcher-plant

High pine land
Sandy bogs
Hammocks, ete.
Edges of swamps
Hammocks, ete.
Bottoms, etc.
Bottoms, etc.

High pine land
High pine fand
Intermediate pine land

ete,

Bays, etc.

‘Bottoms

High pine land
High pine land, ete.
Pine lands
Non-alluvial swamps
~ Swamps and bays
v Non-aliuvial swamps
Pine lands
Non-alluvial swatmps
Hammocks
Hammocks, etc.
Swamps

Bays

Shallow ponds

Low pine land

Richer soils

High pine land
Low pine land
M Intermediate pine land

#Including the var. nana,
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.01 Tillandsia usneoides
.01 Pteridium aqguilinum
--.001 Dichromena latifolia
+.001 Eriocanlon compressum
.oof Eriogonum {omentosum
.00t Heliznthus Radula
<+ o001 Baptisia lanceolata
001 Eriecaulon decangulare
.ooI Pontederia cordata
oo1r Castalia odorata

400t Andropogon Virginicus

--.001 Chondrophera nudata

+.co1 Polygala. cymosa

+.go1 Berlandiera tomentosa

001 Campulosus aromaticus

00T Helenium tenuifolium (X)

001 Fupatorium compositifoli-
um (X7)

.001 Aletris aurea

001 Osmunda cinnamomea

+ - Pluchea bifrons
Trilisa odoratissima

-+ Tofeldia racemosa
Stillingia sylvatica
Drozera capillaris
Tacelis apiculata (X)

+ Drosera fliformis Tracyi
Vernonia angustifolia
Polygala ramosa
Chrysopsis gramimiolia
Croton argyranthemus

4 Coreopsis nudata

Kuhnistera pinnata

Sarracenia psittacina

Aster adnatus

Panicumn hemitomon

Chrosperma muscaetoxicum

Eryngium virgatum

Pitcheria galacticides

Rliynchospora Grayii

(GGalactia erecta

Juncus repens

Gaura Michauxii

Rhynchospora corniculata

Erigeron veraus

Chaptalia tomentosa

Pentstemon hirsutus

o+ o+ o+

Gnaphalium purpurenm (X)

Verbena carnea .
Panicum angustifolium?
Aletris lutea

4+ THelianthus heterophyllus

On trees

Spanish moss

(A fern) High pine land
Low pine land
Ponds, etc,
Dry sandy ridges
Pine lands )
High pine land
Low pine land, etc.
Ponds

Water-lily Ponds

High pine land
Low pine land
Ponds

High pine land

Broom-sedge

(A grass) Low pine land
Bitterweed Roadsides, ete.
Dog-fennel Roadsides, etc.

intermediate pine land
(A fern) Low pine land

Shallow ponds
Pine lands
Low pine land
High pine land
Low pine land
Wasteplaces
Low pine land
High pine land
Tow pine land
High pine land
High pine land
Around ponds
Summer farewell Sandy soils
Pitcher-pﬁant Low pine land

: Intermediate pine land
Maiden-cane Ponds '
Loamy uplands
Low pine land
High pine land
High pine land
High pine land
Shallow ponds
High pine land
Ponds, ete,
Avound ponds
TLow pine land
Hieh pine land
Fields and roadsides
High pine land
High pine land
Intermediate pine land
Intermediate pine land

Deer-tongtie

(A sedge)

(A sedge)

(A gras's)
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Xyris fimbriata Ponds
-+  Ludwigia suffruticosa Around ponds
4+ Lophiola aurea Low pine land
Oxypolis fliformis Ponds, etc.
-— Mitchella repens (Partridge-berry) Hammeocks
+  Sorghastrum secundum (Wild oats) High pie land

Dolicholus simplicifolius {Dollar-weed) High pine land
Centella repanda Low pine land
Polygala nana Intermediate pine land
Szaururus cernuus Swamps, etc,
Stylosanthes bifiora High pine land

+ Chrysopsis oligantha Intermediate pine land
Solidago odora Golden-rod High pine land
Eupatoritum rotundifolium Low pine land

+ Eryngium synchaetum Intermediate pine land
Pscralea canescens High pine land
.Cracca chrysophylla High pine land
Polygaia lutea Low pine land
Iris versicolor Low pine land; etc.
‘Sericocarpus bifoliatus High pine land
Rhexia stricta? Arocund ponds, ete!

+ Muhlenbergia trichopodes* Pine lands
Hymenoecallis sp. Spider-lily Swamps
Morongia uncinata High pine land
Pogonia ophioglossoides (An orchid) Low pine land

4 Aster eryngiifolius Low pine land

+ Nymphaea fluviatilis Bonnets Creeks, ete.

+ Ludwigia pilosa Ponds, ete.

{and about 275 others).

-

" The following trees are much less abundant here than in some of the neigh
boring regions, and some of them may be entirely absent: Pinus seroting {black
pine), Juniperus (cedar), Chamaecyparis (juniper), Hicoria glabra (hickory),
Quercus Fhellos (willow oak), Quercus Catesboei (black-jack oak), Gordonia,
and Perses. Some of these prefer rich soils like those of the Marianna red
lands, and some sour swamps and sandy ridges, which are much more common
in the adjacent pine hill region (no. 7).

Most of the species which are more abundant here than in other regions.
grow in pine lands and cypress ponds. Tt is interesting to note that Naysse
Ogeche, Quercus pumila, Viburnum obovatum, Facelis, and other species not
listed above are known in Georgia but not in Alabama, and Myrice inodora,
Pitcheria, Chrysopsis oligantha and a few others in Alabama but rot in Georgia,
while Cyrilla porvifolic and one or two of the rarer herbs seem to be conlined
to Florida.

About 65% of the trees are evergreen, 12% of the shrubs are Erlcaceae, and
6% of the herbs are Leguminosae. All these figures are not far from the aver-
age for northern Florida; but the percentage of evergreens would have been
somewhat higher before the lumbermen cut out so much of the long-leaf pine. -

_ *Includes two forms, one in high and one in low. pine land, which
may.some day be treated as dxstmct species. See Ann. N. Y. Acad. Sci
17:203-204. 1906,
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Economic Features—Converting the long-leaf and slash pines
into lumber and naval stores have been, and still are, among the
most important industries of this region. Long-leaf pine, which is
now estimated to constitute 46 per cent of the forests here, probably
stood as high as 6o per cent originally. The two cypresses are used
for poles, piles, cross-ties, shingles, etc., but probably not 3 per cent
of the total stand of cypress has been cut out yet. The tupelo gu,
tyty, gallberry, and several less familiar species are important honey
plants. The wire-grass and other native herbs furnish free pastur-
age for thousands of cattle here, as in other long-leaf pine regions.

In 1910 this region had less than 15 per cent of improved iand,
and about 22 inhabitants to the square mile, an increase of 4T per
cent in ten years. Although the soil is not naturally very rich,
anid half a century ago was supposed to be fit for little else than
raising pine timber and “native” cattle, it is very easily tilled, and
responds generously to proper fertilization. Consequently in the
last few decades, since practically all the richest land in the eastern
United States has been appropriated, this in common with other
sandy pine regions has attracted settlers if ever-increasing numbers.

The principal crops in 1912, in order of value, were: Upland
cotton, corn, peanuts, sweet potatoes, sugar cane, velvet Deans,
(grass) hay, oats, watermelons, field peas (including pea-vine hay),
peaches, sea-island cotton, pecans, Irish potatoes, figs, cabbage,
grapes and pears.

o
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3. APALACHICOLA RIVER BLUFFS AND BOTTOMS.
(FIGURES 49-51)

References. Chapman, Croom, Dall & Stanley-Brown, Gray, Harper 1
(218, 234-235), Harper 5 (225-226), Matson & Clapp (78-84, 06-97, 145),
Matson & Sanford (g5-10%, 112-113), Nash (o8-97, 103} Selards & Gunter
1 (261-277, 285-286), and U. S. soil survey of Gadsden Co. (by Fippin and
Root, 1g04). Illustrated in 2nd Ann. Rep,, pl. I, 17; 34, pl 10.1; 4th, pl
I1.I, fig. EL. -

From its beginning at the southwestern corner of Georgia to
about the latitude of Bristol the Apalachicola River has on its east
side some of the highest land in Florida (a part of the pime hill
region described farther on), which comes out to'the river in several
places, making steep bluffs. Between these blufis are deep rich
valleys, some of which extend several miles back from the river.
The bluff region is too narrow for its area to be estimated accurate-
ly, but it probably covers less than 5o square miles in this state. It
continnes northeastward into Georgia, soon diverging from the
Flint River and becoming less prominent, but as the boundary be-
tween the lime-sink region and the pine hills (Altamaha Grit region)
it 'can Dbe traced nearly across that state, where it forms a typical in-
land-facing escarpment, or cucsta.™

Geology and Soils—The underlying rocks of this region, well
exposed on the river bluffs and along some of the creeks, mostly be-
long to the Chattahoochee and Alum Bluff formations (Upper
Chgocene), Lithologically the strata vary from argillaceous limme-
stone and marl to fuller’s earth, clay and sand. There seems to be no
limestone pure enough to form caves, though there are soms lime-
sinks near the state line. Much of the soil is derived from the weath-
ering of these Tertiary rocks, and is quite fertile. In the more level
places there is also considerable sand and sandy loam, which may
represent the Lafayette and other comparatively recent formations.
Humus is quite abundant, for reasons which will be evident. Be-
tween the hills and the river there are alluvial bottoms of varying
width, with very fertile soil, as is usual in such places,

Topography and Hydrography—This region occupies a slope
from the high pine land on its eastern border, 200 to 300 feet above
sea level, to the river, which in this latitude is something like 50
feet above sea level at low water. Aspalaga Bluff, in Gadsden Coun-

*For notes on this escarpment in Georgia, see Bull. Torrey Bot. Club
32:144-145, 1g905; Ann, N, Y. Acad. Sci. 17:17-18. 1906, -
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ty, rises about 175 feet in a distance of a quarter of a mile from
the water’s edge, and Alum Bluff, in Liberty County, has a very
precipitous face about 160 feet high, which is perhaps the most con-
spicuous topographic feature in all Florida. The topography is
everywhere hilly, and dissected by numerous ravines and small val-
leys, many of which head in amphitheaters or “steep-heads” at the
edge of the upland. All the valleys contain streams, and most of the
steep-heads have one or more small springs in them. Two or three
¢f the creeks extend back from the river ten or twelve miles. The
Apalachicola River, which heads among the mountains of Georgia,
and traverses the red hills of the Piedmont region for a long dis-
tance, is the only stream in Florida which derives any of its water
front outside of the coastal plain. It is always muddy, and where
it is formed by the unjon of the Flint and Chattahoochee it fuctuates
at least 30 feet. Its high-water period is usually in spring, because
alarge part of its drainage basin, unlike Florida, has wet winters and
dry summers,

Vegetation Types—Next to the river are alluvial swamps (de-
scribed in the 3d Annual Report), with a heavy growth of deciducus
trees, presumably indicating a soil rich in potassiuin. The rich

lapes of bluffs and ravines are covered with short-leaf pines and
Lardwoods, among which the magnolia and other ever greens are
conspicuous. A small pine woods element is found at the upper
or eastern edge and in the sandier soils lower down.

On account of the broken topography and the presence of the
river on one side, fires are not common in this region, which is one
reason, perhaps the principal reason, why there is so much humus in
the forests. Obviously no fire can approach from the west, on ac-
count of the river, and the fires which sweep through the pine
woods on the east are not likely to travel down the bluffs very far;
so that there is probably no area of equal extent on the mainlans
of northern Florida that is better protected from fire.

Plants—The following list is based on observations made on 16

different days, in the following months: March, 8; May, 1; June,

4: September, 1; December, 2. Most of the 11elbs were noted in
the first half of March, 1909, when the writer with other members
of the Geological Survey camped for several days at Aspalaga.
That was just about the season of the year when the number of
flowers in rich shady woods in this latitude is at a maximum, for a
little later the trees leaf out and cast too dense a shade for many
flowers
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4157 Pinus Taeda
4+ 9.5 Magnolia grandiflora
' __ 6.4 Pinus palustris _
4+ 5.6 Pinus glabra :
+ 4.3 Liguidambar Styracifiua
+-4+ 4.1 Fagus grandifolia
4+ 4.0 Tumion taxifolium
3.7 Magnolia glauca
++ 3.5 Ilex opaca
+ 2.8 Liriodendron Tulipifera
+ 2.4 Taxodiem distichur
+ 2.4 Pinus echinata
4+ 2.0 Quercus Michauxii

-4+ 1.9 Quercus nigra

1.0 Platanus occidentalis

1.8 Carpinus Caroliniana

1.

7 Cornus florida

1.5 Salix nigra

1.5 Ostrya Virginiana
1.3 Quercus falcata

1.3 Juniperus Virginiana
1.3 Populus deltoides
1.3 Quercus laurifolia
1.3 Acer Floridanum
1.2z Betula nigra

“1.1 Acer rubrum

.0 Oxydendrum arboreum
8 Querctts alba

8 Halesia diptera

& Quercus Catesbaei
8 Quercus Schneckii?
.7 Planera aquatica

6 Cercis Canadensis
.5 Quercus lyrata

4 Melia -Azedarach (X)
.4 Ulmns Americana
.4 Hicoria sp.

.4 Morus tubra

.4 Quercus’ cinerea

4 Malus angustifolia
.4 Prunus Americana
.3 Tilia sp.

.3 Ulmus fulva

.3 Fraxinus sp.

.3 Celtis occidentalis
.z Prunus Caroliniana
.1 Fraxinus Americana
.I Acer saccharinum

b4
i ++t++ FE

44+

| -+

+

4
s s

TREES

Short-leaf pine
Magnolia
Long-leal pine
Spruce pine
Sweet gum
Beech
Stinking cedar
Bay
Holly
Poplar
Cypress
Short-leaf pine
{Swamp chest~
nut ozk)
Water oak
Sycamore

Ironwood
Dogwood
Willow

Red oak
Cedar
Cottonwood

Sugar maple
Birch

Maple
Sourwood
White oak

Black-jack oak
(Red ozk)

Redbud

Varjous situations
Bluffs and ravincs
Sandiest soils
Riuffs and ravines
Various situations
Ravines, etc.
Bluffs and ravines
Wet ravines
Bluffs and ravines
Wet ravines
Swamps and bottoms
Uplands

Bottoms

Bottoms, etc.

River banks and bot-
toms .

Bottoms

Uplands

River banks, etc.

Ravines and bluffs

- Uplands

Rocky bluffs, etc,
River-bottoms
Uplands

Ravines and bluffs
River banks
Along branches, etc.
Uplands

Ravines and bluffs
Ravines and bluffs
Sandiest soils
Rich woods

River banks, etc.
Rich woods

Swamp post oak Bottoms

Chinaberry
Elm

Hickory
Mulberry .
(Turkey oak)
Crah-apple
Wild plum
Lin

Slippery elm
Ash ‘
Hackberry
(Mock orange)
Ash

Maple

Waste places
River banks, etc.
Rich woods
Boitoms, etc.
Sandy uplands
Uplends

Rich woods
Bluffs, etc.
Rich woods

Botioms-
Ravines, etc.
Rich woods
River-banks

3. APALACHICOLA

+ . Quercus pagodaefolia Red oak
+ .1 Juglans nigra Walnut
+ .1 Acer Negundo Box elder
+ .1 Quercus Muhlenbergii Ozk

+-+ .1 Taxus Floridana
-+ .1 Hicoria aguatica

.1 Nyssa sylvatica

RIVER BLUF¥S AND BOTTOMS,

Bottoms

Rich woods
River-banks
Bluffs, etc.
Alum Bluff

- (Swamp) hickoryBottoms

Black gum

Uplands

SMALL TREES OR LARGE SHRUEBS

+.24 Myrica cerifera

.10 Cyrilla racemiflora
+.08 Osmanthus Americana
08 Batodendron arboreum

+.06 Tlex décidua

-+.04 Symplocos tinctoria
.04 Cliftonia monophylla

+.03 Bumelia lycioides

.03 Viburnum roufidulum

+.03 Adelia acuminata
.03 Pranus umbellata

-+.02 Crataegus spathulata
+.01 Styrax grandifolia

.01 Rhus copalling

+.007 Rhus radicans

+.006 Decumaria barbara
.005 Bignonia crucigera
.003 Vitis rotundifolia

.0c3 Berchemia scandens

Myrtle
Tyty

Sparkleberry

Tyty
Black haw

Wild plum
Red haw

Sumac

WOODY VINES.

[Poison ivy

Cross-vine

Muscadine or

i bullace
Rattan wvine

Ravines and bluffs
Branch-swamps, ete.
Ravines and bluffs
Uplands
River-bottoms
Ravines and bluffs
Branch-swamps
Calcareous bluffs
Uplands
River-banks
Uplands

Uplands

Ravines and bluffs
Bluffs, etc,

Bottoms, etc.
Wet ravines
Various situations

Various situations
Bottoms, ete.

.003 Parthenocissus quinquefolia Virginia creeper Shady places

.003 Smilax laurifolia
+-.003 Schizandra coccinea

.00z Vitis aestivalis

001 Smilax lanceolata

.00I Tecoma radicans

.co1 Gelsemium sempervirens

+-+.028 Sabal glabra
-+4.015 Alnus rugosa

+.013 Aesculus Pavia :

Bamhoo wine

Wild grape

(Wild smilax)

(Cow-itch)

Branch-swamps
Shaded bluffs
Bluffs, etc.
Ravines and biluffs
Bottoms, ete.

Yellow jessamine Various situations

SHRUBS

Palmetto
Alder

Buckeye

.012 Phoradendron flavescens Mistietoe
4012 Arundinaria macrosperma Reed

+.012 Hydrangea quercifolia

+-+.012 Dirca palustris

+.011 Callicarpa A'mericana
~+.000 Sebastiana ligustrina

Seven-hark

Swamps

Along creeks and
branches

Woods

On trees

River-banks

Ravines and blufis

Ravines and bluffs

French mulberry Uplands

Bottoms

213
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4-.008 Rhapidophyllum Hystrix (N

eedle palm)
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Ravines and bottoms

007 Buonymus Americanus Strawberry bush Ravines and bottoms

+.005 llliciom Floridanum

(Stink-bush)

+ 004 Ptelea frifoliata
+.004 Pinckneya pubens

004 Tlex glabra

Gallberry

+4.004 Ciinopodium dentafum
+-.004 Kalmia latifolia Ivy
+4.004 Hamamelis Virginiana Witch-hazel
2003 Ilex coriacea

.003 Araliz spinosa

Prickly ash

.003 Cephalanthus occidentalis Elbow-bush

o3 Azalea nudifiora

Honeysuckle

ooz Aronja arbutifolia
ooz Leucothoe axillaris
+-4 oot Hypericum aureum
4+ po1 Xanthorrhiza apiifolia
+.001 Adelia Hgustrina
ool Viburpum obovatum

«oozg Tillandsia usneoides

HERBS

440015 Adiantum Capiltus-

+4.001
++.001
+.001
+.00t

R s

Veneris Maidenhair fern

Croomia pauciflora
Smilax pumila
Conopholis Americana
Dryopteris patens?
Mitchella repens
Oplismenus getarius
Polystichum acrostich-
oides {A fern)
Tritium Hugeri?
1jthospermum tuberosum
Senecio lobatns
Epiphegus Virginiana
Syndesmon thalictroides
Hepatica triloba
Viola multicaulis Violet
Dioscorea villosa
Aristida stricta
Asplenium resiliens
Selaginella apus
Sanguinaria Canadensis (Blood-root)
Campanula Americana
Melica mutica
Phiox divaricata
Polypodium polypodioides (A fern)
Viola villosa Violet
Euphorbia commutata
Arisaema Dracontinm

(& fern)

(A grass)

Wire-grass
(A fern)

(A grass)

Spanish moss

Ravines
Blufls

Branch-swamps

Near Bristol
Ravines, etc.
Ravines, eic.

Wet ravines
Ravines and bluffs
Swamps, etc
Bluffs, etc.

Along branches
Ravines, ete.

Blufis

Wet ravines
Bluffs
Bottoms

On ftrees

Timestone cliffs

Ravines and Dbluffs
Ravines and bluffs
Ravines and bluffs
Limestone outcrops

(Partridge-berry) Ravines and bluffs

Ravines and bluffs

Ravines and bluffs
Ravines and bluffs
Bluffs

Bottoms

On roots of beech
Bluffs

Ravines and bluffs
Bluffs

Ravines and bluffs
Edge of uplands
Liniestone cliffs
Damp ravines, ete,
Ravines and bluffs
Bluffs

Bluffs

Bluifs

On trees

Bluffs

Ravines

Ravines and bluffs
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+ Atamosco Atamasco Ravines, ete,
+ Phegopteris hexagonop- —
tera ‘ ’ {A fern) Ravines and bluffs
+4 . Trillium lanceolatum Ravines and bluffs
=+ Aristolochia Serpentaria {(Snake-root) Ravines and bluffs

— Eriogonum tomentosum -
Berlzndiera tomentosa
+-t Alsine pubera

Dry sandy places
Dry uplands
Ravines and bluffs

Yucca filamentosa Bear-grass Bluffs, etc.
Gahum. un:ﬂf?l:um Ravines and blufis
+-+ Dentaria laciniata? Ravines and bluffs
-+ Polygonatum biflorum Ravines and bluffs
+ Tipularia discolor {An orchid) Ravines and bluffs
4 Onoclea sensibilis {A fern) Bottoms
Saururus cerntits Bottoms

(and about 35 others).

To the botanist this is one of the most interesting regions in
Flo.rida. The two representatives of the yew family, Tumion taxi-
folium (formerly Torreva taxifolia} and Taxus Floridana, do not
grow wild anywhere else in the world, as far as known, not even in
the same region in Georgia. A good deal has been written about
the former,* but very little, strange to saf, about the latter, which
according to the percentage figures given above is foirty times raret.
One of the shrubs, Clinopodium dentatum, is likewise endemic.

‘ S-everal other species in the list are not known elsewhere in
Florida, most of them being commoner much farther north. Among
these seem to be Dirca, Xanthorrhiza, Croomia, Syndesimnon,
Hypericum aureum, Companule, Euphorbia commusata, Trillium
Ifmceofatmn, Alsine pubera, Dentarie, and some rarer species not
listed ; most of which prefer cool, rich woods with plenty of humus,
Platanus, Populus, Acer saccharinum, Quercus pagodaefolia
Bumelia Iyciodes, Arundinaria macrosperma, Kealmia latif ol-ia::
and Selaginella apus seem to extend into Florida only or chieﬂwf
along the Chattahoochee-Apalachicola River. '

Tl?ere seemt to be more species of trees here than in any egual
area in northern Florida. About 55% of the forest is ever-

<
‘green, 7.1% of the shrubs are Ericaceae, and about 2%

of the herbs are Leguminosae; all of which figures are below the

* . . - -
] Tho‘se who have imagined that the Tumion was in danger of extinction
will be interested to learn mow that it stands seventh in the list of irees
and seems to constitute about 4 per cent of the forest, .
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average for northern Florida, presumably indicating more potas-

sium and more humus in the soil than in most of the other regions.

Economic Features—This region contains a large amount of
hardwood timber, which has not been utilized much yet, but will
doubtless be more appreciated in the future. The area is so narrow
and irregularly shaped that it is impracticable to work out any
statistics of its population and agricultural features. !
soil is rich enough, the broken topography interferes with culti-

vation to a considerable extent.

Although the |

4. KNOX HILL COUNTRY. 217

4. KNOX HILL COUNTRY.
(FIGURE 52)

References. ~Matson & Clapp (106 117}, Matson & Sanford (111, 127,
129), Sellards 3 (291 or 45), Sellards & Gunter 3 (107), Smith 2 (224), Wil-
Hams,

This region is confined to the eastern part of Walton County,
where it covers about 5o square miles, lying between the lime-sink
region and the pine hills somewhat like the Apalachicola River
bluff region, of which it is in some respects a counterpart. There is
a small and 1ll-defined area of simlar country a few miles farther
west, near Alaqua Creek, but otherwise there is nothing exactly like
it elsewhere. Tt bears a considerable resemblance, however, to parts
of the central short-leaf pine belt of Alabama,* which is quite differ-
ent geologically.

Geology and Soils—Outerops of rock or fossiliferous strata are
rare, but it would appear from available geological maps that the
region is underlaid by Upper Oligocene and Miocene strata, belong-
ing to the Alum Bluff and Choctawhatchee formations. Exposures
of the former have been reported from ravines near Knox il and
Fucheeanna and of the latter from near Red Bay, by Matson and
his associates on the pages above cited.

The prevailing soil is a reddish to brownish clay or loam, largely
if not chiefly derived from the weathering of the underlying Ter-
tiary strata. Some of the hills are rather sandy, but on the whole
this region probably contains the most clayey soil in the State. In
hardly any other part of Florida does it seem necessar Vv 1O overcome
the stickiness of the clay in the roads by covering the worst spots
with small poles (“corduroy”) or sand. No analyses are available,
bat in the parts of Alabama and Mississippi that have similar vegeta-
tion the percentage of magnesium in the soil is rather high, and of
phosphorus rather low. Humus is quite abundant, on account of the
density of the forests.

Topography and Hydrography—This region is rather hilly fo

Florida, there being in some places as much as 100 feet difference

in elevation between hills and adjacent valleys. There are few or no

‘evidences of solution, the topography being of the kind produced by

normal erosion. The larger valleys contain creeks, hordered by
more or less swamp, but in many of the smaller ones the branches

*For description of that part of Alabama, including a quantitative
tist of trees, see Geol, Surv. Ala. Monog. 8:72-6. 1913.
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stop running in dry weather, as is the case in many other clayey

4. ENOx HILL COUNTRY.

Quercus nigra

Water cak

Low grounds

21g -

regions. Some of the ravines have small springs at their heads. +K Quercus Marylandica Black-jack oak Sendy aplands
Vegetation Types—On the sandier uplands there is a good deal +i 11\;}',5551" Syifvat_ica Black gum Loamy upiands
of long-leaf pine and its common associates, while on the more ex- 4 O’iona‘_\iiba_ . Hickory Loamy uplands
. , e strya Virginiana Valle
ter.lswe clayey uplands .zmd valley s.lopes the usual vegetation 18 & — Quercus Cateshaej Blackojack sk Send ;rsu o
mixture of short-leaf pines and various hardwoods (mostly second + Carpinus Caroliniana Ironwood Bottomsp
growth, for the reason given under Economic features). Some ot + guercus laurifolia Valleys
the valleys are a little sandier than others, and in such places the pro- cer mbﬁf‘m . Maple Swamps
' 3 - — Quercus cinerea (Turkey oak) Sandv unland
portion of evergreens seems to be above the average for the region. Nyssa unifl ¥ up-ands
. 5 >z yssa uniflora Tupelo gum Swamps
The swamps present no striking features. ‘ + Diospyros Virginiana (X}  Persimmon Old felds. etc
Fire is infrequent here, as in most other places where the forests _IE ,_Cr'asmg_‘?ﬂ pinl'ml'ab Chinguapin Dry woods
. . . axodinm stichu o
are dense and the ground covered with humus, which is usually too Liriodendron1 'ltilitp?;era Cypress gwamps
) i . . ) ’ - rop.ar ranci-swamps
damp or too thoroughly decomposed to burn readily. . _ Quercus Michauxii (Swamp chest-
Plants—This region is so small and remote from railroads that ] nitt oak) Bottoms
) . . +X Cercis Canadensis Redbud Ri
I have been through it only twice, and consequently my vegetation T Acer Floridami - u : vl(iill woods
: . ' ) s . ngar mapie =
statistics for it cannot be very accurate. But by combining the list K Juniperus Virginiana ,Ce::lar ! e
of plants with that for Helmes Valley, another small region (to be ;2 l?)etuia nigra Birch Creek-banks
described next) with very similar flora, the chances of error are de- " rercns Margaretta T'ost oak Sandy uplands
] : - : - ) ; H Melia Azedarach (X) Chinaberry Roadsides, et
creased, and considerable repetition 18 avoided. The following list ¥ Pipus Ediots (S.ash pint; - Sandy low ete,
. . . . ; . . Car [ B andy low g
is based on observations made in the Knox Hil! country on March —K Pinus serotina (Black pine)  Sandy 102:, 223232
z, 1910, and May 6 and 7, 1914, and in Holmes Valley on May 8, 9 ' i
and 10, 1914. Percentage figures are omitted, because they cannot SMALL TREES OR LARGE SHRUBS
ke depended upon in this case. The names of plants seen only in ++ Magnolia macrophylia Cucumtber tree  Valleys
the Knox Hill country are preceded by K, and those seen only in + I;;*to_de"dl‘oﬂ arboreum Sparileberry  Dry woods
yrica. cerifera Myrtle !
Holmes Valley by H. 4 Symplocos tinctori Valleys
TREES p ctoria Valleys
K Cyril'a racemiflora Tyty Swamps
++4+ Pinug Taeda Short-leaf pine* Nearly everywhere G+ ﬁsmanit'hus Ame}'icana AR Valleys
4 Pinyps echinata Short-leaf pinet Loamy uplands 1K Aag;m 1a lpyram]data “Cucumber tree - Valleys
—  Pinus palustris Long-leaf pine Sandy uplands g%cl.aucl‘ner SD. (§§1'vice-berr}') Valleys
4+ TLiquidambar Styracifiua Sweet gum Various situations P Ak onigra. Willow Swamps
4 Cornus florida Dogwood Dry woods Prulms angustifolia (X) Wild plum Old fields
4+ Quercus falcata Red oidk Loamy uplands runus umbellata Tog plum Dry woods
+ TFagus grandifolia Beech Valleys .
-+ Magnolia grandifiora Magnolia Valleys WOODY VINES
Magnolia glauca Bay Swamps + . . ' _
+4+ Quercus alba ‘White oak Valleys G§1_5em1um sempervirens Yellow jessamineVarious situations
+ TIlex opaca - Holly Valleys Vitis rotundifolia Muscadine (bul-
-+ Pinusg glabra Spruce -pine Valleys _ ‘Fecoma radicans éace)‘ Various situations
4 Oxydendrum arboreum Sourwood T.oamy uplands, etc. Bi . . ( OW'lch) Various situations
Nyssa biflora Black gum Swamps P;j»?]?ma 'cruczgerrft . C1:oss-Y1ne Woods .
4+ Quercus stellata Post oak Loamy uplands enocissus gumquefoha Virginia creeper Valleys
() Decumaria barbara Swamps
K Smil ; . .
*Also called “black pine” in the Knox Hill country. : milax lanceclata (Wild smilax) Valleys, ete.
+Sometimes distinguished here as “rosemary pine.”
14
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. SHRUBS Asplenium  Filix-foemina (A fern) Wet woods
-~ Epiphegus Virginiana On roots of beech
4+ K Vaccinium virgatum? Huckleberry Dry woods K Pentstemon hirsutus Rich woods
4+ Hlicium Floridanum ' (Stink-bush) Valleys +X Trillinm Hugeri . Sandy uplands
Callicarpa Americana French mulberry Dry wooeds H Carex debilis (A sedge) Wet waods
4K Viburnum semitomentosum Valleys +-K Tipularia discolor (An orchid) Rich waoods
4+ Stuartia Malachodendron Valleys K Phlox amoena Dry woods
K Hex glabra Gallberry Sandy low grounds K Polygala nang Open woods
4+  Hamamelis Virginiana Witch-hazel Valleys
+  Aescalus Pavia Buckeye Woods The common short-leaf pine (Pinus Taeda, the “loblolly pine” of the books
+K Kalmia latifolia Ivy Valleys and of the Marianna red lands, here ealled “black pine”), the two little cucam-
Cephalinthus occidentalis Elbow-bush Swamps ber trees (Magunolia macrophylla and pyramidate), the tall huckleberry (Fac-
Rubus cuneifolius (X) Blackberry Roadsides, etc. cintuwm virgatum), the handsome shrub Stugrtia, with flowers looking like those
Itea Virginica Swamps of the dogwood at 2 little distance, and the grass Danthonis, all seem to he more
+  Asimina parvifiora Pawpaw Valleys abundant in one or both of these regions than anywhere else in Florida: but
K Rhus copallina Sumac Uplands they are all commoner in Alabama. They evidently prefer rather rich soil, but
H Sambucus Canadensis (X7?) Elder Low grounds just what element or combination of elements it is that determines their ghund-
K Gaylussacia dumosa Huckleberry Sandy uplands ance cannot be stated, in the absence of analyses.
K Ilex vomitoria : Valleys The pond cypress, cedar, all hickeries, live oak, mulberry, elm, hackberry,
H Aralia spinosa Prickly ash Valleys poplar, crab-apple, haws, plums and saw palmetto are scarce or absent in:the
K Sabal glabra Palmetto _ Swamps Knox Hill country, though more or less common in neighboring regions.
4+ Azalez nudifiora Honeysuckle Woods In the two regions together abont 56% of the trees are cvergreens, 25% of
+K Polycodium stamineum? Gooseherry Woods the shrubs are Ericaceae, and about 1% of the herbs are Leguminosae. This
K Alnys rugosz Alder Swamps is a high proportion of Ericaceae anfl low of Leguminosae for such elayey soils;
+-+H Viburnum densiflorum Rich woods but the shrubs form a comparatively small part of thie vegetation, so that the
+H Styrax grandifolia Rich woods -proportion of Ericaceae to total vegetation is not very high. And,if notes could
be made in this region in summer and fall the proportion of Leguminosae would
HERBS d ;
‘ oubtless be increased, though such plants are not usually very abundant where i
Tillandsia usneoides Spanish moss On trees there is plenty of htumnus. :
+  Mitchellz repens (Partridge-berry) Rich woods
-+ Andropogon scoparius (X) Broom-sedge Old fields Fconomic Features—The Knox Hill country, on account of its
+ Smilax pumila ) Valleys clayey soils and large proportion of deciduous trees, attracted set-
+  Asclepias variegata Milkweed Dry woods tHer v in . ) - .
+FK Danthonia sericea (A grass) Open woods lers early in the history of Florida, when sandy pine lands were.
K Chrosperma muscaetoxicum Open woods considered almost worthless. A colony of Scotchmen settled there
K Trilisa odoratissima Deer-tongue Sandy uplands in 1823, and Scotch names still predominate in that region and for
+§ %{Tnits fi‘;:z?ulus ) gg‘:rzl ;\;:fdfiaces a considerable distance around it. Up to 1883, when a railroad was
K Polyst}:chum acrostichoides (A fem) Valleys built through Walton County, this small area probably contained
Eupatorium compositifolium most of the inhabitants of the county, and Eucheeanna was the
0.9] o DAogf-fennel Ezadsxfsz;l destc‘ county-seat. It is said that most of the land was under cultivation
+ giﬁ::d;;m:fggziin gAn e;;lghid) Onwtrgees in valleys Lefore the Civil War; but with the drift of population toward more
—K Aristida stricta Wire-grass Sandy uplands sandy lands, that has been going on throughout the South for the
-K Rerlandiera tomentosa , ] Sandy uviands lost few decades, many farms have reverted to forest, and the pro-
K Stillingfa sylvatica (Queen’s delight) Sandy up'ands portion of cleared land at present is probably not over 25 per cent.
K Asarum arifolium Heart-leaf Rich woods _ .
K Croton argyranthemus Sandy uplands As nearly as can be estimated from the census returns for the pre-
K Kneiffia, linearis Sandy uplunds cinets lying in this region, there were ahout 26 inhabitants to the
H Polygonum hYdf0P1Pef°1deS(Smaff‘weed) Around ponds square mile in 1910. The proportion of white people appears to be
Pteridium aquilinum (A fern) Sandy uplands ) - [
Lorinseria areolata (A fernd Swanips larger than in most other parts of northern Florida with equally
riclt soil, though no statistics on this point are available.
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The principal use made of the native vegetation other than for
frel and other commoon farm purposes is the extraction of naval
stores irom the pines. A large part of the turpentine, curiously
enough, comes from the short-leai pine, P. echinata, which is rarely
tarpentined elsewhere. The woods furnish considerable pasturage
for cattle and hogs, as usual. The leading crops are cotton and

corn,

5. HOLMES VALLEY. 223

5. HOLMES VALLEY,

(FIGURE 53)

References. Sellards 3 (201-202, or 45-46), Sellards & Gunter 3 {113~
115), Smith 2 (223), Wilhawms;

This is a narrow strip, perhaps 25 square miles in extent, lying
between the lime-sink or cypress pond region and the lake region,
i1 Washington County. It has no counterpart elsewhere, but is
simiilar in vegetation to the Knox Hill country, and in some other
respects to the Tallahassee red hills, described farther on.

Geology and Soils—No rocks or fossils seem to have yet heen
discovered in this region, and therefore nothing definite is known
about its geology; but it lies wholly within a belt mapped by Matson
a8 Choctawhatchee marl (Miocene) . *

The s0il seems to be mostly residual from the Tertiary forma-
tions, and is clayey in some places and sandy in others; the sand be-
ing rather coarse. It is evidently above the average of Ilorida soils in
fertility, 'as indicated by the density of the native vegetation, and
tize large proportion of the land that {s under cultivation. Dr.
Smith, on the page above cited, mentions a case in this region where
in 1880, 13 acres of land that had been cultivated 3 5‘yea1‘s without
fertilization produced 12 bales of cotton. The vegetation seems to
indicate a little more phosphorus in the soil than in the case of the
Knox Hil country.

Topography and Hydrography—In the longitude of Vernon the
edge of the lake region south of Holmes Valley is at least 100 feet
Figher than the lime-sink region north of it, and the “valley” is not
much more than a mile wide, so that in that neighborhood it might
be regarded as nothing but an inland-facing escarpment, or cuesta
(a characteristic feature of some parts of the coastal plain, particu-
larly in Alabama). But in the longitude of Wausau the *‘valley” is
about four miles wide, and not much higher or lower than the coun-
try on either side of it, and is a belt of low hills rather than a valley.
Most of the depressions between the hills have miry ponds or stag-
nant sloughs in them instead of streams. . But there are a few small
branches that start near the high southern edge of tlie region south
of Vernon, flow in a general northerly direction for a short distance,

*In some cuts on the B. C & St. A. R. R, a few miles south of
Wausau can be seen several feet of clayey and shaley strata with pro-
nounced folds, but apparently devoid of tossils,
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and then soak into the ground. Some of the eastern part of the
“valley” may be drained by Pine Log Creek.

Vegetation Types—The original forest that remains, mostly on
steep slopes, consists of hardwoods and short-leaf pines, and is
rather dense. In the second-growth woods the pine is relatively
‘more abundant, and dogwood is very common. The sloughs and
ponds have the vegetation usually found in such places where the
soil is pretty rich. Fire is a negligible factor, as in other fertile
regions with dense forests and a large proportion of cleared land.

Plants—These have already been listed in connection with those
of the Knox Hill country, as above explained. Most of the remarks
about the plant list of that region will apply also to this. One shrub
in the list, Fiburnum densifiorum, has not been seen by the writer
outside of Holmes Valley, but it differs very little from V. acerifol-
ium, a species characteristic of rich woods in the Piedmont region of
Georgia and Alabama. It is noteworthy that less than 2 per cent of
the shrubs observed in Holmes Valley are Ericaceae, which is quite
a different state of affairs from that in the Knox Hill country. No
Leguminosae whatever were noticed here, but a visit to the region in
late summer or fall would doubtless reveal a few members of that
family. Short-leal pine (P, echinata), birch, black-jack oak (both
kinds) and ashes are perceptibly scarcer here than in the Knox Hill
country, :

Economic Features—Although this region is mostly under culti-
vation, it seems to be an illustration of the general principle that in
the southeastern United States, if not elsewhere, the most fertile
regions are not the most salubrious.* For this reason, and probably
also on account of the scarcity of running water, most of the farmers
who till its fields (the majority of them negroes, apparently) live
just outside of the “valley,” either north or south of it. Cotton and
corn are the prevailing crops, as usual. No important use seems
Lo be made of the remaining native vegetation.

#This correlation seems never to have been satisfactorily explained
The mosquito theory of malaria, perfected in 1voo, explains it partly,
but not entirely. ’
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6. WEST FLORIDA LAKE REGION,
(FIGURE 54)

References. Sellards 2 (33, one sentence near bottom of page), Sellards
& Gunter 3 (113, 114, 115), and U. S. soil survey of the “Matianna area.”
Two photographs of lakes in this region have been published; one by
Clapp in the 2nd Annual Report of this Survey, plate 2, fig, 1 {reproduced
herewith), and again in U. S. G- S, Water Supply Paper 319, plate 3 B.
entitled “Sink hole containing pond, 10 miles southeast of Vernon, Wash-
ington County.” and the other by Sellards and Gunter in the 4th Annual
Report of the Florida Survey, plate 13, fig. 1, entitled “Porter’s Pond

twenty miles south of Chipley, in Washington County.”

The boundaries of this region have not been determined except
at a few points, but it probably covers between 300 and 400 square
miles. There js nothing like it in any other state, but it bears consid-

“erable resemblance to the peninsular lake region, described farther

on.

Geoiogy and Soils—Nothing definite is known about the geology,
2s no rock outcrops have been observed. The prevailing soil is a
joamy sand, or very sandy loam, probably underlaid by clay, though
none of the railroad cuts seem to be deep enough to reach the bot-
tom of the sand. _ P

In that part of the region lying within the “Marianna area” of
the government soil survey the greater part of the soil is classed as
“Norfolk sand” (named for Norfolk, Va.). The following mechan-
ical analysis, representing the average of two localities, is taken from
that publication. (The localities are not specified, and may or may
not be in the lake region.) The first column of percentages repre-
sents the soil and the second the subsoil (depths not specified).

MECHANICAL ANALysis oF “Norrorx SanD,” Jackson CoUNTY.

Soil Subsoil

Fine gravel (2-1 mm.) ——v-cmo—— S . 3.I
Coarse sand (I-.5 mm.) —ioomwmn 26.4 23.7
Medium sand (.5-25 mm.} oo 16.4 15.0
Fine sand (.28-.1 mm.) oo 312 34.5
Very fine sand (.1-.05 mm). o —— 109 1T.4
Silt {05-005 mm.} L . 74 6.3
Clay (.005-0 ML) —ommommmm e 339 . 5.2

Total e S 100.7 100.¥

Tt will be observed that the differences between the soil and sub-
soil are slight; and the same is true also of the “Norfolk coarse



226y FLORIDA GEOLOGICAL SURVEY—SIXTH ANNUAL REPORT.

sand,” a much less extensive soil of the same region. This may
te due in part to the abundance of salamanders, which keep the soil
within a foot or two of the suriace pretty well stirred up.

Topography and Hydrography——This region seems tc be a little
higher than most of the surrounding country, hut no meastirements
of altitudes are available. It might be described as a comparatively
level uplﬁnd, pitted with many approximately circular depressions
varying from several acres to a few hundred acres in extent and 30
{c 50 feet deep, and containing lakes. The number of lakes averages
perhaps one to a square mile, though in some places two or three
can be seen at once. Streams are comparatively scarce, but the soil
map of the “Marianna area” shows several branches in the nortl-
eastern portion, and Pine Log Creek traverses the region near its
center. As in most other very sandy regions, the seasonai fiuc-
tuation of the water is comparatively small.

Vegetation Types—The uplands are covered with open forests
of long-leaf pine, plentifully interspersed with black-jack and turkey
oaks, and carpeted with wire-grass and other herbs, Some of the
lakes are bordered by cypress, tyty, and other water-loving trees
and shrubs, and some of the smaller depressions are completely filled
with vegetation of the “bay” type. TFires are frequent in the pine
forests, but where a steep slope going down to water gives sufficlent
protection there is likely to be hammock vegetation.

Plants—The following list is based on two round trips across
the region by rail, one on the A, & St. A. B. Ry. on June 23 and 26,
1g0g, and one on the B. C. & St. A, R, R. on May 10, 1914; and a
brief examination of its northern edge about three miles south of
Vernon on May 8, 1014.  As it represents only about three hours of
field work, it is doubtless far from complete; and the percentage

figures are omitied,
: TRELS

Long-leaf pine Always in sight

-+ Pinus palustris
Black-jack oak Pine forests

+ uercus Cateshaei

Taxodium imbricarium Pond cypress  Arvound lakes

+ Qucrens cinerea Turkey oak Pine forests
Magnolia glauca Bay Bavs, ete,
Magnolia grandiflora Magnolia Hammocks
Liricdendron Tulipifera Poplar Branch-swamns, etc.
Pinus Ellicttii (Slash pine) Branch-swamps, etc.
Pinus cgerotina (Bluck pine) Bays, ete.
Quercus Margaretta? Post oak Pine forests
Quercus laurifolia Hammocks
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Hicoria glabra Hickory Hammocks
Cornus florida Dogwood Hamniocks

SMALL TRELES OR LARGE SHRUBS

+ Cliftonia monophylla Tyty © Bays, ete
Diospyros Virginiana Persimmon ’ )
Cyri.la racemiflora? Tyty Swamps

SHRUES
++ Chryscbalanus oblongifoliusg : Pine forests
Serenoa serrulata Saw-palmetto Pine forests
Hypericum fasciculatum Lake shores
GZl_}"]lIISSﬂCia dumosa Fine foresis
Asimina angustiiclia Pawpaw Pine forests
RI‘.us. Toxicodendron Poison oak Pine forests
Vaccinium nitidum Huckleberry Pine forests

HERBS

4+ Aristida stricta Wire-grass Pine forests

+ Pitcheria galactioides Pine forests

+  Ericgonum tomentosum Pine forests

+ Tupatorivm compositifolinm

(X0 Dog-fennel |  Roadsides, etc
"i--!— Batschia Carolinensis 'Pine fore;ts .
Andropogon Virginicus Broom-sedge Pine forests
Tillandsia usneoides Spanish moss Oun trees
Berlandiera tomentosa : Fine forests
I?teridium aquilinum {A fern) Pine forests
Chamaccrista fasciculata. Partridge-pea Pine forests, ete.
Yernonia angustifolia (Ironweed) Pine forests’
. (.roto.n argyrantiiemus Pine forests
Sclcr.xa‘ glabra (A sedge) Pine forests
Baptisia lanceolata Pine forests

{and 13 others scen only once).

Few if any important conclusions can be drawn from stuch &
saort list, but it appears that the long-leaf pine is relatively more
abundant lere than in almost any other region (perhaps chiefly on
account of the scarcity of swamps), though the amount of it per
acre may be exceeded in some other regions, where the trees grow
closer together. The little shrub Chrysobalanis and the Borratf:'ina-
ceous herh Batschia Carolinensis* also seem to be more abu];:dant
?\f:)‘evtil;z;l f\,l:;vzz?‘cedAt?:;t 75 per cent of the treeg are evergreen.

, no doubt a few could he found in the
hammocks and bays. {Vines are rare in places subject to fire,)
Many trees that indicate fertile soil are absent,

A SO nown as aspe Wi €ilal, - ¥
/ See Ball I C) 3 lub
I'S kno A L!th SP YL GM'& li ] u ort ot. C
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Economic Features—This region is very thi.nly sett.led as- yet, be_—
cause its deep sandy soil does not invite e?ctenswe agrlcultm'fﬂ oipjtio
ations. The principal industry 1s converting th.e long-leaf pmeb ,ﬁ
wumber and naval stores, a good deal of which mgst have e; .
hanled to St. Andrew’s Bay and shipped from ‘there before t f:
present railroads were puilt. (Neither of them 1s more than ter

years old).
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7. WEST FLORIDA PINE HILLS.
(FIGURES 55-57)

References. Harper 1 (218 219, 248-250, 252 254, 295-297), Matson &
Sanford (301-304, 401-403, 422-425), Sellards 3 (290 or 44), Sellards & Gun-
ter 3 (go-110, etc.), Swmith 2 (199, 219, 223-224), and U. S. soil surveys of
Escambia and Gadsden Cos, Illustrated in 3d Ann. Rep. pl. 22, figs. 18
& 30; 4th Ann, Rep, figs. 6 & 8.

This region is in two parts, with the lake region between them.
The castern part covers about 750 square miles in Florida, and
extends northeastward through Georgia (where it has been called
the Altamaha Grit region*®) nearly to the Savannah River, and is
everywhere separated from the coast by flat pine lands of varying
width, as well as several other kinds of country. The western part
covers about 3,200 square miles in Florida and extends westward
across Alabamat and Mississippi. Only a narrow strip of islands,
dunes, etc. (described next) lies between it and the coast.

Geology and Soils—Toward its inland edge this region is un-
derlaid by various Upper Oligocene and Miocene formations, which
are exposed along some of the streams, but have little effect on soil
oi topography. Over the greater part of the area, however, the
material within 100 feet of the surface is Pleistocene (or perhaps
in part Pliocene) sand and clay, interstratified, cross-bedded, mot-
tled, or mixed in various proportions, but all essentially non-cal-
careous and devoid of fossils, Wells penetrating these strata, and
springs flowing from them, yield water that is scarcely surpassed
anywhere for purity.f  Rock outcrops are limited to'a few ledges
and boulders of sandstone formed by local induration, and are
found usually on hills. ~
 The soil is much like that of the lime-sink or cypress pond re-
gion already described, being prevailingly sandy at the surface, and
passing into reddish sandy clay at a depth of a few inches or feet.
Near the coast the subsoil seems to be more sandy than it is in the
interior. The surface sand may be derived from the underlying
lIcamy material (Lafayette?) by weathering, or it may be a later

*Far description of the Altamaha Gri* region and its vegetation, see
Ann. N. ¥. Acad. Sci. vol. 17, part I. 1906,

tSee Geol. Surv. Ala. Monog, 8:113-123. 1073

IThe city water of Pensacola, which comes from wellg averaging 130
feet deep, is said to contain from 22 te 33 parts per million of dissolved
solids, (Sellards & Gunter 3, p. 99). The water of springs and shaliow
wells in the same region is probably even purer.
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formation, or both conditions may occur. Where the red loam ap-
proaches the surface small ferruginous concretions are cOMIMON, as
aiready noted in the lime-sink region.

A brick-red loam, commonly referred to the Lafayette {forma-
tion, and more characteristic of localities farther inland, where the
summers are a little drier, is common at and near the surface in the
northern part of Escambia County, and perhaps elsewhere. Around
the head-waters of Alagua Creek in Walton County there is a few
square niiles of reddish clayey soil much like that in the Knox il
country, and with sinilar vegetation, but appareutly completely iso-
lated, and too small to be treated separately. Running east and west
through the middle of Walton County is a broad sandy ridge (fol-

tewed by the L. & N, R. R.} whose origin has not been explained.

lowed by the
On this ridee, as in deep dry sand in cther parts of the region, sala-
g P ary g

manders are abundant and gophers common.
The following chemical analysis from Dr. Eugene A, Smith’s
report on Florida in the 6th volume of the Tenth Census (page 199)

inches of soil near Mt. Pleasant, Gadsden County,

represents niue
ack-jack

where the vegetation was long-leaf pine, narrow-leaf Dl
(Quercus cinerea), round-leaf black-jack (Quercus Marylandica),
red oak (Quercus falcata), post oak, hickory, cak runners (Quer-
cus pumila?), huckleberries, wire-grass, devil's shoestring, ({racca

Virginiana), wild cats (Sorghastruin secundum?), vanilla ( Trilisa

odoraiissima?), etc.

Water and organic matter ——oceoooemmemo——- JR— 2.422%
Potash o mmmmmm e 045%
COAE o mm = = 018%
Lime oo e 054%
Magniesia oo --- e 005 %
Brown oxide of manganese .oeoommmmmmmmmoo- - -220%
Phosphoric acid o omormmmmmmm e [ 066%
Sulphuric aCi6 o coem e o 001 %
Peroxide of Jr0OM como oo cmm oo 941%
ANIMING oo mm e e o 1.339%
Soluble SiliC8 oo mce ot m = - 1.521%
Inscluble matter oo e I 03.302%

As compared with other northern Florida soils anatyzed in the

same report, this has the lowest percentages of potash, magnesia

and phosphoric acid, next to the lowest of lime, and the highest of

manganese and sulphur.  (Little is known about the relations of the

two last-named constituents to vegetation.)

Mechanical analyses of several typical upland soils of the same
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region have been taken from the government soil surveys of Gads-
den and Escambia Counties, published in 1904 and 1907 respectively.”
In the case of the Escambia soils each represents the aVI:aracree yt:
two .Iocalities, but the localities are not specified, and the dt;e LIO

are 1ot given. The soils are as follows: : o

1. “N : i V
Codoton Cc;rfoclik sandylloam” from two miles southwest of Mt Pleasant
odeden © ¥ : epth 10 mc'hes, This is the most extensive soil of tie (;H.’i‘%-,
y vlatean, and is described as a light grayish sandy sof! resting
3 sting

. on ! i
a yellow sandy loam. Ferruginous pebbles are common. The veecis.

tion is i
unde::, mos},ltly open forests of long-leaf pine, with practically the same
]_a.r(.)wt as t'hat mentioned above in coanection with the chemical
analysis; the location being nearly the same
2, Subsoil of same, 10 to 306 inches
CNT FEE . - ’
liwhf.craiogfollk”sanEI,l ]:.scszna Co. This is deseribed as an incoherent
ght-g rellowish medium sand about 5 incl d i
yellowish or reddish sand of t T ey, Israld by
s e same texture to a depih of i
yelon T red : pth of 36 inches or
more. ]t. 19;[ sa2id to cover nearly hali of Escambia County, and o be
o l()ﬂ erlzg by salamander hiils, long-leaf pine, and some “scrub oak”
oubtless Quercus Cotesbaei) and dogwood. Very little of it is i Itivati
4, “Norfolk fine sandy loam,” ia Y e o
o o . i ndy loam,” Escambia Co. This'is a fine sandy-
YC‘“OWi . oanlayl ne sa.ﬂd -from 8 to 13 inches deep,” becoming gradually
- sh and clayey W‘Ith Increasing depth, with humerous ferruginous con-
cre 10115‘. The vegetation is long-leaf pine and WIirc-grass.; ’

. K . F
. .5. Norfolk loam,” Escambia Co. “A loam from 6 to 10 inches deep
I.Dv:sti@ua']ly Ibrown or grayish in color for the first 4 or 5 inches, but be.

i1s it changes to a light yellow” TI i i ’ ,

1 . ] . he subscil is said to be clay
and impervious, The vegetati i og-leat pine
. tation is a very I r i
I pervions g v heavy growth of long-leaf pine

[

s 6. fOrangeburc?r sandy loam” (named for Orangeburg, S. C.), This
mo;etrs rom‘the_ Norfolk” soils in being redder and more clayey ‘aﬂd is
common in the northern half of & bi ’

: ! ) tscambia County. “Th i
st ' 1 . e native
pif:!’atlor? is c?m.te ga?neral!y a2 strong and vigerous growth of long-leaf
iittle- fert.;ie so;l 1sbsa1d to be so productive in its natural state that very

ilizer has been used on it in the short ti i ‘
ittle i time it has b d
; | : _ s been under cul-
Vatlofl. . A genefal appearance of prosperity is noticed where this # for
the principal farming land.”* e o

driestTI(i;Ze 5011.1 15t ]fot?nd1 Idn the part of Florida where the summers are

chimatological data for Flomaton, on )

' age 183), and hemi

analysis would doubtless sh i ’ ’ ’ % Shemien

ow it to be above the stat i
and some other minera’s. TI : af yage oS
’s, ie prevalence of long-leaf pi i

: : ' g-leat pme on 1t ma

nce) dg;zttott-he f?ct. that it occurs in comparatively small bodies which lla\z
ection from fire, and long-leaf pi i , T

; s pine resists fire bette
other upland tree in that part of the state. ter than any
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MECHANICAL ANALYSES OF S01Ls oF WEST FroriDA PixE HiLLs.

I 2 3 4 3 6
Fine gravel (2-1 mm.) - 7 KXt 2.1 0.9 ¢ 2.3
Coarse sand (I-.5 mm.) .- 10.64 0.24 200 5. 45 136
Medium sand (525 mm.) __._ 2L52 2284 255 5.1 44 IL3
Fine sand (.25-.I1 mm.) ——e—emv 4310 4434 325 207 197 279
Very fime sand (.1-05 mm.} —- 1278 1468 6.7 234 17.4 17.0
Silt (.05-.005 ML) _ameem——mm 6.50 3.18 78 =219 285 177
Clay (L0030 mmM.} —moimummoee 4.68 2.70 4.4 116 238 9.3
Total comm e 10000 9002 909 o9n7 989 993

Organic matter _ oo o .34 Ji5 ? ? ? ?

1f the texture of a scil was a reliable indication of its fertility the
“Norfolk loam” should be much richer than the “Crangeburg sandy loam:”
as it contains nearly twice as much silt and clay; but a chemical analysis
might teil a different story.

Topography and Hydrography-—This region includes the highest
fand in Florida; about 2735 feet above sea-level along the east and.
west ridge in Walton County and 300 feet at the inland edge of the
uplands in Gadsden County. Escambia Bay is bordered on the \Trest
by bluffs which rise steeply from near the water’'s edge to a he'1g1"1t
of 5o or 75 feet, and altitudes of over 100 feet can be foun‘d within
half a mile of the bay. Alum Bluff, on the Apalachicoia River, 160
feet high (mentioned on page 211, and illustratec.l in znd Annuz‘ﬂ
Report, pl. 17.1), is another example of the high land of this
regiomn.

There are some shallow cypress ponds, mostly in the part cast of
tlie lake region ; and on the sandy ridge, in the neighborhood of De-
Funiak Springs, there are a few lakes much like those in the lake
region previously described. With these exceptions the topograp_hy
is due almost entirely to normal erosion processes. Valleys contain-
ing small branches are numerous, there being few areas more than
a mile square without running water. The smallest valle'ys vary
from broadly V-shaped, with almost no swamp, to flattish and
savanna-like, with acres of boggy wet pine land. Some of *Fllem,
perticularly on both sides of the DeFunialk ridge, head in amphithea-
ters or steepheads,® o feet deep or more. _

Many of the smaller branches are so swift that the sound of run-
ning water is audible several yards away—which is rather excep-
tional in Florida. A few of the branches and creeks have been dam-
med up to furnish power for smiall mills. There are many small

#*The stations of Bear Head and Mossy Head, on the L. & N R. R,
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springs, discharging a few gallons a minute, and there are said to be

a few rather large ones tributary to Alaqua Creek. Except for the

Apalachicola, Yellow and Escambia Rivers, the streams are practi-

cally free from mineral sediment. The smallest branches are al-

most perfectly clear, and the creeks usually coffee-colored from dis-
solved and suspended vegetable matter.*

Vegetation Types—The prevailing type of vegstation is open
forests of long-leaf pine. On the driest uplands or where the sand
is deepest there 15 a considerable admixture of small black-jack caks
and a few other deciduous trees with small or thick leaves. The
wet slopes of the broader branch-valleys have a characteristic bog
cr wet pine-barren flora, more richly developed in this region than
anywhere else in Florida. There are all gradations between dry
and wet pine land, as in the neighboring cypress pond region.” At
the heads of some of the streams are dense tyty bays (one of which
was figured in the Third Annual Report, p. 253). Swamps are
common, and vary in character with the size of the stream travers-
ing them, and the distance from the coast; the largest streams,
which fluctuate the most, being bordered by vegetation indicating
richer soil than that of the non-alluvial and the estuarine swamps.
‘Shallow ponds with cypress, slash pine or black gum occur in the
flatter places, but much less frequently than in region no. 2.

Fire is frequent in the pine forests and rare in the swarhips, Small
areas of upland protected from fire by being partly surrounded
by swamps are characterized by hammock vegetation, here as in
other long-leaf pine regions.

FPlants—{The following list of plants is based on observations
made on 34 different days, distributed as follows: March, 5; Aprii,
1; May, 1; June, 10; July, 2; September, 6; October, 1; December,
& It ought to be reasonably complete as far as it goes; but a few
trees and shrubs seen only once or twice, and all herbs noted less
than seven times, are omitted for the reasons given on page 185. In
order to bring out certain local irregularities in distribution, which
are more or less significant, the percentages for the two parts of the
region are given separately. The first column is for the part west
of the lake region, and the second for the smaller eastern part.

*For a discussion of the classification of these and other Florida streams
see 3d Annual Report, pp. 230-231.
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TRELS 0—06 Crataegus aestivalis May haw Shallow ponds
i . : Castanea pumila Chinguapin Hammocks
451 38 Pinus palistris - Long-l_eaf pine Uplande land i Chionanthus Virginica Gray?)eaﬁfl Hammocks
+87—22 Quercus Catesbaei Black-;a.c_k oak Sand}" uplands . o Nyssa Ogeche Tupelo gum Swamps
—7.5—4.2 Pinus Ellotti Slash pine Brancﬂ—saramps etc, | — Sulix niges iy gu amps
: ol . Non-alluvial and estu ’ W iver-banks, etc.
+4-6.2---4.7 Magnolia glauca Bay fyon- :
arine SwWamps WOODY VINES
—z2.0—5.0 Taxodium imbricarium (Pond) cypress PTorll’ds,d branches, ete- +.025—002 Smilax laurifolia Bamboo vine Non-aliuvial swamps
+3.4—I.4 Quercus cinerca Turkey ozk Uplands . -005— 0 Smilax Waltert Swamps
+2.3—30 Nyssa biflora Black gum ) Ponds and swamps +.002— o Pieris phillyreifolia G *
; " Creek bottoms, etc. . wamps and ponds
—1,—2.8 Pinus Taeda Short-leaf pine Gelsemium sempervi- .
+-2.4—1.2 Chamaecyparis . o | rens Vellow jessamine Hammock
thyoides ) Jumper‘ IS_Iour swalmPS Vitis rotundifolia Muscadijne or ’
z1--1.0 Magnolia grandiflora Magnolia a’mmoc (S‘mds . ‘ i ' bullace Hammocks, ete.
1.2—1.5 Quercus falcata Red oak‘ Loamy up-a e e Rhus radicans Foison vy Swamps ’
0.3—-3.8 Pinus serotina (Black pine) Branch-swamps, etc. o ] :
48— Liriodendron Tulipifers Poplar Branch-swamps
T RroRT Hammocks SHRUBS
+1.0-0.3 Quercus laurifolia . : ) ) .
—— g— .2 Pinus echinata Short-leaf pine Leamy uplands 1 -!—.ozsm.ooﬁ Chryscbalanus oblong ifolius High pine land
—~ 88— .1 Pinus glabra . Spruce pine Hammocks _ ':jf t.015—o022 Ilex glabra Gallherry Low pine land
— .6— .5 Quercus nigra Water oak ~ Bottoms, et —0T7—,011 Sereno.a serrulata Saw-palinetio . Pine lands
4+ 3— .3 Qﬁercus Margaretta Post oak Sandy uplands . {0I0—.024 Hypencum f.j:zsciculat umn Around ponds, ete,
- - 6 Liquidambar Styraci- ' . 0 . 7 0—038 Quercus pumila Qak runner BHigh pine land
: Aun Sweet gum Richer goils +.070— o Chrysoma paucifloscu losa ' Sand near coast
+ .3— .3 Oxydendrum arboreum Sourwood Hammocks, etf:. .008—.003 Pier%s nitida- (Hurrah bush) Sour swamps and bays
—. .3— .4 Cornus florida Dogwood Hammocks, ete. B05-—.0T1 Myn_ca pumila Myrtle Intermediate pine land
— .3— .3 Ilex apaca Holly Hammocks +.007—005 Myrica Carclinensis  Myrtle Wet pine land
— 32— 2 Acer rubrum Maple Swgmps +.008— o Viburnom nudum " Branch-swamps
2— 6 Quercus Marylandica Black-jack oak Loamy uplands .007—.003 Gayvlussacia dumosa - High pine land
.4— o Pinus Caribaea? Near coast +.003—.017 Illicium Floridanum (Stink-bush) Edges of swamps
— 2— .4 Fagus grandifolia Beech Han?mOCks -}-006—.001 Myrica inodora Myrtle Branch-swamnps, etc.
-— .2— ¢ Pinus clausa Spruce pine Sterile sand near coast Lp +.003-—001 Ilex coriacea Non-alluvial swamps
. 2 o Detula nigra Birch River—.banks +.005— o Clinopodium coccinenm Sand near coast’
— 1— o Taxodium distichum Cypress Alluvial swamps -6¢3—.003 Phoradendron flaves-
— .1— o QOstrya Virginiana Hammocks cens Mistietoe On trees
N Hicorin atha? Hickory Hammocks -003-—.c0z Ceanothus Americanus (Red-shank) High pine land
Fraxinus Caroﬁniana Ash Swarn.ps 003—.007 CTethra alnifolia Edges of SWamps
. : .004— 0 Rhus Vernix Toison sumac  Nown-alluvial swamps
SMALL TREES OR LARGE SHRUBS Aronia arbutifolia Branch-swamps, etc.
i Pinckneya pubens Branch-swamps
+4.51—-37 Cliftonia monophylla Tyty Sour swamps and bays Arundinaria tecta Reed Along branches
ar—17 Cyrifla racemififora  Tyty Creek swamps, etc. Gaylussacia hirtella Non-alluvial swamps
.14-—02 Myrica cerifera Myrtle . Hammocks & swamps Azalea viscosa Honeysuckle Non-alluvial swamnps
o02—16 Tlex myrtifolia Yaupon: Shallow ponds Alnus rugosa . Alder Along crecks, etc.
oy—o1 Quercus geminata Live oak Sterile sands Vaccinium nitidum Huckleberry Pine lands
.06-—04 Osmanthus Americana FHammocks Kalmia jfatifolia Tvy, Hammoclks
4+4o07— o Cratangns lacrimata? Haw 'Sandyi rld_ges Gaylussacia frondosa* Hyckleberry - Low pine land. cte.
03—03 Persea pubescens Red bay Non-ailuvial swamps Rhus copallina Sumac Loamy: uplands
03— o Ilex vomitoria I—iamm?ck.s Hypericom galioides? Creek-banks, ete.
03— o Ilex Cassine _ o Non-aluvial swamps Rubus cureifolius (X) Blackberry Roadsides, etc,
02—02 Symploceos tinctoria o Hammocks :
0z—02 Batodendron arboreum Sparkleberry Sandy hammocks *Including the var. nana,

IS5
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Sabal glabra Palmetto

Fraxinus Caroliniana Ash

Ascyrum stans

Ceanothus microphyllus

Rhus Toxicodendron Poisen ocak

Ceratiola ericoides Rosemary
(and about 30 others).

HERBS

+.00g-—01z Aristida stricta ‘Wire-grass
+.003-—002 Eriogonum tomentosum
+.003— 0 Pitcheria galactioides
+-.002-—001 Pteridium aquilinum (A fern)
+.001—.003 Sarracenia flava Pitcher-plant
+.001— o Kuhnistera pinnata (Summer fare-
well)
+.00i—o01 Erioezulon decangulare
+-+.001~-001 Sarraccenia Drum- '
mondii Pitcher-plant
++001— o0 Mesadenia sulcata
+.001—.001 Rhexia Alifanus
+.0o1—.001 Baptisia lanceolata

++4.001— o Drosera filiformis 7T racyi
00I— o Juncus Roemerianus (Rush)
+.001— o Cladium efusum  Saw-grass
+.00i— o Chondrophora nudata
—.001— o Tillandsia usneoides Spanish moss

<4 Rhynchospora Grayii (A sedge)
4+ Croton argyranthemus
-} Lophiola aurea
+ - Daptisia hirsuta
‘Fupatorium compositifolium Dog-fennel

++4  Pleeg tenuifolia
Chamaecrista fasciculata Partridge-pea
Helianthns Radula
Dolicholus simplicifoling
Berlandiera tomentosa
- Gaura Michauxii
+ Tupliorbia Floridana
+4 Sorghastrum secundum
Ericcaulen compressum

Dollar-weed

Wild oats
Chrysopsis graminifolia
Oxypolis filiformis

+ Batschia Carolinensis
+ Baldwinja uniflora

Richer swamps

- Estuarine swamps
. Low pine land

High pine .land
High pine land
Sterile sand near coast

High pine land
Sandy ridges |
High pine land
High pine land
Wet pine land

High ;Dine land
Low pine land

Wet pine land, etc.

Non-alluvial swamps

Intermediate pine land

Highk pine land

Wet pine land

Brackish marshes

Marshes near coast

Low pine land

On trees

High pine land .

High pine land

Low pine land

Sandy ridges

Roadsides, ete., in high
pine land

Low pine land

High pine land

Tutermediate pine land

High pine Jand

High pine land

High pine land

Sandy ridges

Higlk pine land

Ponds and wet pine
land

High pine land

Ponds, wet pine land,
etc.’

Sandy ridges.

Low pine land, ete.

*Occurs as a shrub in the estuaries of the Fscambia and Yellow Rivers. See

Third Ann. Rep. pp. 249, 322.
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Chrysopsis aspera
Lycopodium alopecuroides
Mayaca Aubleti
Actinospermum angustifoliu m

Osmunda cinnamomea (A fernm)
Aster eryngiifolius

Polygala ramosa

Campulosus aromaticus (A grass)

Eryngium virgatum
Vernonia angustifolia
Andropogon Virginicus
Dichromena latifolia
Sporobolus gracilis
Tofieldia racemosa
Trilisa odoratissima
Pentstemon hirsutus
Juncus trigonocarpus
Chaptalia tomentosa
Sarracenia psittacina
Verbena carnca*
Castalia oderata
Pontederia cordata
Orontium aquaticum
Laciniaria tenuifolia
Psoralea canescens
Sarracenia purpurea
Chrysopsis argentea?
Rhynrchospora alba (A sedge)
Salvia azurea (Sage)
Lycopodium Carolinianum
Rbynchospora Chapmani
Leptopada Helenium
Chrysopsis oligantha
Panicum angustifolium?
Cracca Virginiana

Broom-sedge
(A sedge)
(A grass)

Deer-tongue

Water-lily

Pitcher-plant

(A sedge)

(A grass).
Devil’s shoe-
string
Rhynchospora Tracyi (A sedge)
Xyris sp. '
Aletris aurea
Arenaria Caroliniana
Daellingeria reticulata
Polygala Tutea
Stillingia sylvatica
Rhexia ciliosa
Aster adnatus
Sagittaria lancifolia
Bidens coronata?
Cracca chrysophylla
Rhynchospora axillaris
Scleria glabra?

(A sedwe)
(A sedge)

High pine land
Low pine land
Branch-swamps, etc.
Sandy ridges

- Low pine land, etc.

Low pine land
Low pine land
Low pine land
Wet pine land
High pine land
High pine land
Low pine land
High pine land
Low pine land
Intermediate pine Iand
High pine land
Vet pine land
Low pine land
Low pine land
High pine land
Estuaries, ete.
Ponds and marshes
Swamps

High pine land
High pine land
Low pine land
High pine land
Low pine land
High pine land
Low pine land
Low pine land
Low pine land
Intermediate pine land
High pine land

High pine land
Marshes, etc.

Low pine lund, etc,
Intermediate pine land
Sandy ridges

Low pine land

Low pine land

High »ine land

Low pine land
Intermediate pine land
Estuarine marshes
Swamps

Sandy ridges

Low pine land

High pine land

*See Bull, Torrey Bot. Club 33:242. 1906,
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+ Drosera capillaris? Low pine land
Eupatorium rotundifolium ' ’ Low pine land
Qsmunda regalis (A fern) Swamps

4+ Macranthera fuchsioides ‘ Branch-swamps, ete.

+ Sabbatia macrophylla Low pine land
Onosmodium sp. High pine land

+ Rhynchospora Baldwinii (A sedge) Low pine land

+ Carphephorus Pseudo-Liatris Liow pine land

-+ DPolygala cymosa ' Ponds and magshes

4+ Rhynchospora rarifiora’ (A sedge) Liow pine land

4+ DPolygala cruciata o 5l Low pine land

4+ Linum Floridanum : Intermediate pine land

+  Muhlenbergia trichopodes® (A grass) Pine lands
Lachnccaulon anceps Intermediate pine land

(and about 230 others).

The following trees which are more or less common in near-hy or similar
regions arc notable for their scarcity or absence in this region: . Cypress (Ta-
odium disticlaan), cabbage palmetto, hickories, willow, ironwood (Carpinus),
white oalk, post ocak (Quercus stellaia), live oak, elms, hackberry, sycamore,
plums, redbud, lin (7ilia), Gordonig, tupelo gums (Nyssa wuniflora and N.
Ogeche), sassafras, and ashes (Freainus). Most of these prefer soils richer
in potash or humus, or both, than those of the pine hills. On the other hand,
Chamaecyparis,t Crataegus lacrimata, and several of the herbs are in Florida
confiried to this region or nearly so. Pinug clausa, Hiicium, Myrica inodora,
Conrading, Baptisia hivsute and Pitcherig are not known in Georgia, and Nyssa
Ogeche, Quercus pumile, Baptisia® hirsute and Doellingeria reticulata are not
known in Alabama.

About 73% of the vegetation in the western part and 77% in the eastern
is evergreen. (Although the difference between the two parts in this respect
is slight, it is reasonable to assume that it is correlated with the wetter sum-
mers eastward). About 15% of the shrubs are Ericaceae and 9.6% of the
herbs Leguminosac. The high percentage of evergreens and Ericaceae 1is
doubtless correlated with soils below the average in potassium content; but
the percentage of Leguminosae is about the average. The latter seem to prefer
soils rich in calcium and potassium and poor in nitrogen or humus; and here
the soils are somewhat deficient in all these constituents, Weeds are compara-
tively scarce.

Economic Features—As in the case of the neighboring cypress
pond region (No. 2), the advantages of this kind of country may
be said to have been appreciated only recenily. Grazing, lumbering
and turpentining have hitherto overshadowed all other industries.
but a.griculture is now rapidly forging to the front. Aslate as 1910

*See footnote on page 208,

TThis tree, commonly called white cedar in the North and juniper in the
South, seems to be confined to swamps in which the water is exceptionally free
from mmineral matter in solution or suspension. Both in Liberty and in Santa
Rosz County it grows along small creeks which are noted locally for their
clearness. ‘
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only 3.6% of the area was cleared; so there is still ample

‘rgom for “development.” Excluding the city of Pensacola, which
has a splendid harbor and has been built up mostly by foreign trade,

and is therefore to a considerable extent independent of the natural
resources of the country near it, this region had in 1910 about 13.3
inhabitants to the square mile; which was an increase of 51%
in ten years, a rate far above the average. About 62% of the
inhabitants are white.

The lamber industry of this region reached large proportions
early in the state’s history. From an article by Hon. P. K. Yonge,
of Pensacola, in “Makers of America, Florida edition” (Atlan.a,
10GG), we learn that there were a few sawmills near Pensacola in

the 1&th century, and that in 1833 Pensacola exported nearly four
miilion feet of lumber, and in 18335 about eighteen million feet. This
was of course nearly all long—leaf pine. (Some of it may have been
rafted down the rivers from Alabama, but even so, it could have
come from the same kind of country.) By 1884 the to'al exports

- were over ten times as much as in 1853, to say nothimg of coastwise

aund rail shipments. About this time some apprehension for the
permanence of the supply began-to be felt. Dr. Gharles Mohr,
Mobile, in his day the greatest authority on the forests of the (:uli
states, wrote as follows in the gth volume of the Tenth Census {pp.
522, 523), publ mhed in 1884:

Al

The dv;tnct hetween the Choctawhatchee and the Pclchrlo is the seat
of the oldest and most active lumbering industry of the whole Gu'f coast
#* % % The hetter class of the somewhat elevated and undulating
timberlands which surround Escambia, Blackwater, and 3aint Mary de
Ga'ves bay were long since stripped of their valuable timber. These forests,
having been cuiled time after time during the last guarter of a century, are
now completely exhausted. The low, wet pine barrens, with their soil
of almost pure sand, which trend eastward along the shores of Santa Rosa
sound znd Choctawhatchee bay, have never horne a growth of pine suffi-
cietly large to furnish more than a small supply of timber of very inferior
quality. The ridges between the Choctawhatchee river and the Yellow
river are also, for the most part, arid, sandy wastes, never yielding more
than a few hundred feet of lumber per acre.

The well-timhered portion of west Florida commences with the southern
border of Holmes county, This region is now, however, nearly exhausted
aliong water-courses large enough for rafting, while of late years canals
and ditches dug into the forest afford facilities for floating timber growing
remote from- streams to the mills. According te those best informed re-
garding the amount of timlrer stili standing in this section, there is scarcely
encugh left between the Escambia and Choctawhatchee rivers, in weéstern
Florida, to keep the mills on the coast supplied for another half-doxzen
years, even if the whole of the pine standing could be made available
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The peninsula between the junction of the Escambia and the bay of
Saint Mary de Galves is low, and along the shore-line, bordered with
marshes. The timber needed to supply the mills located upon the shores
of these waters has during the past forty years been drawn from this
region, and when new forests have replaced the original growth they have
been cut over and over again, and still furnish a small amount of timber,
as the turpentine distiller has not followed the log-getter in these regions,
the supply of timber here, however, at present is too small to be taken
into account in view of the enormously increased demands of the mills,
There are three large mills on Blackwater bay producing 40,000,000 feet of
lumber a year. Three-fourths of this lumber is produced in the establish-
ment of Messrs, Simpson & Co., near the mouth of the Blackwater river,
at Bagdad, abonut half a mile below Milton. Mills sawing square timber are
situated 2o or 30 miles above the Blackwater and use mostly water-power,
* *, * The exhaustion of the timber-lands through the whole
breadth of western Florida, as far as the banks of the Choctawhatchee
river, will certainly be accomplished belore the end of the next five years.

In spite of these gloomy predictions, the lumber industry of the
West Florida pine hills is still in a flourishing condition; though
of course it has itslittle ups and downs, like most other industries.
Although no statistics for single regions are available, the anmual
production of lumber in this region at the present time is probably
nearly as great, if not as great, as it ever was, At the time Dr.
Mohr wrote the words quoted above, there were no railroads in
West Florida east of Pensacola, and millions of magnificent pine
trees remote from the coast and waterways were inaccessible and
practically unknown. Even yet lumbering operations have not ex=
tendedemore than a few miles from the railroads and rivers and the
coast, and there is an enormous amount of timber still standing, the
existence of which a traveler following the regular transportation
routes would hardly suspect. In September, 1910, the writer
walked for several hours through virgin pine forests that had not
even been turpentined, on the west side of Alaqua Creek between
Portland and DeFuniak Springs; and just a little farther west,
m the same region, the government established in 1g9og .the “Choc-
tawhatchee National Forest,” an area of several hundred square
miles very sparsely settled and well timbered. Ten months later a
great deal of fine “round timber” (i. e., pines not turpentined) was
seen between DeFuniak Springs and the Alabama line, and in May,
114, the forests between Vernon and the Choctawhatchee River, in
Washington County, were found to be scarcely lumbered, though
nearly all turpentined.
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The increasing use of substitutes for wood in the arts and trades,

“especially in the construction of buildings, tends to diminish the

drain on our forests; but even if the per capita consumption of wood
did not diminish, the exhaustion of the forests of West Florida
would be postponed for a long time, for the simple reason that there
are not enough people in those parts yet to keep the long-leaf pitie
cut down as fast as it grows. For the greatest inroads on the forest,
it: the eastern United States, have been made not by the lumberman,
but by the farmer; for in cultivated areas the forest is completely
destroyed, and the amount of cultivated land is steadily increasing,
anid the total forest area correspondingly diminishing. But until
the population in these parts is two or three times as dense as it
is now, no fear need be felt for the exhaustion of the timber supply
in the West Florida pine hills. :
The leading crops in this region in 1972, in order of value, were
as follows: Corn, upland cotton, velvet beans (including hay there-
of ), sweet potatoes, sugar cane, peanuts, field peas (including hay),
(grass) hay, oats, peaches, pecans, oranges, watermelons, sea-island
actton, Trish potatoes, pears, cabbage, figs, grapes, onions, tomatoes.
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8. WEST FLORIDA COAST STRIP
(FIGURES 38-61)
References. Harper 1 (218, 263), McAtee, Seilards 3 (200-291, or 44-43),
and U. S. soil survey of Hscambia Co., (by Griffen, Drake, Belden & Kolbe,
19073,

‘This region extends from the mouth of the Ocklocknee River

west to Mississippi, in streaks and patches which are difficult to map .

and measure accurately. TIts area in Florida is probably not over
400 square miles. It includes most of the islands* and narrow pen-
insufas along the coast, and oq the edge of the mainland some salt
and brackish marshes, and elongated Lelts of dry sand which seems
to have been heaped up by the wind long ago. Some of these old
dunes are almost completely surrounded by Hatwoods belonging to
the region to be described next, but they do not seem to occur more
than a mile or so from tide-water {which may indicate that the po-
sition of the coast line has not changed much for thousands of
years), o
Geology and Soils—Except for a few marsh and estuarine de-
posits, shell mounds, and some ancien: and modern peat, there is
nothing but Pleistocene and Recent sand near enough to the surface

to have any effect on soil or topography. No chemical analyses of

the soils seem to have been made; but in the immediate vicinity of
the coast, say within 100 yards of the beach, the sand of the beach
and active dunes must contain considerable calcareous matter in the
form of pulverized sea-shells. " Mecbhanical analyses of two types of
soil from this region have been taken from the government soil sur-
vey of Iscambia County. The first is “Galvesten sand,” corre-
sponding to the heaches and moving dunes, and the second is “Sand-
hill "% corresponding to the older dunes which are no longer mov-
ing. The former is not cultivated at all, and the latter very little,

The depth to which the samples were taken is not indicated, but-

*S5t, James Tsland, in Franklin County, is an island only by accident,
as it were, for it is separated from the mainland only by a narrow fresh-
water channel {Croocked River), and the greater part of it is flatwoods,
indistinguishable from those of the adjacent mainfand. That part of it
belenging to the coast strip apparently does not average more than half
a mile wide, The other islands are separated from the mainland by a mile
ormore of salt water (the sounds), and are much more typical

tTypical sand-hills of the coastal pldin occur along the fall-line and
along rivers and creeks, and are scarcely represented in Florida,

8. WEST FLORIDA COAST STRID. 243

there 1s said to be little difference between soil and subsoil in either
case.

MecHANICAL AxaLyses oF SoiLs oF THE CoAsT Strre, Escamsia County,

“Galveston sand” “Sandhill”

Fine gravel (z-1 muny oo ______ 0.0 0.1
Coarse sand (1-.5 mm.) ——we o ____ 15.5 4.2
Medium sand (525 mm.) o _.___ 56.1 43.1
Fine sand (25—1 mm.) oo _____ 283 35.2
Very fine sand (.1-.05 ML} —ommame . 0.1 0.4
Silt {.05-.003 ML) oo 0.0 24
Clay {.005-0 mm,) S v— 0.0 1.0

Total —eee o 100.0 90.9

Both soils have remarkably low percentages of very fine sand,
silt and clay, which is doubtless correlated with their lack of fertil-
ity. The localities are not given, but the “Sandhill” sample may
have been taken far enough back from the coast to he influenced by
ants and other subterranean animals.

The vegetation of beaches and drifting sands, though sparse,
consists mostly of grasses and other plants belonging to families sup--
posed to prefer soils well supplied with lime or potash, or both ; while
on the ancient dunes a little farther back, which perhaps have not
moved noticeably in hundreds of vears, the vegetation is quite dif-
ferent, censisting mostly of pines and evergreen shruhs, with prac-
tically no grasses, indicating an extremely sterile soil. It seems very
probable that the lime and potash (derived from shells, seaweeds,
etc.} that were in the latter soil when it was first thrown up by
waves and wind have long ago been almost entirely leached out by
the coplous summer rains,

Salamanders, which have no known way of crossing water,
seem to be entirely absent from the islands, and thus one important
agent that helps maintain-the fertility of some Florida soils is lack-
ing. None have been ohserved on the old dunes of the mainland
either, though -the reason for their absence there is less obvious.

Gophers and ants inhabit the soil of the oldest dunes near Lanark

(and probably elsewhere}, and the vegetation there is very similar
to that on sandy ridges farther inland, indicating a better soil than
that of the stationary dunes on the outer islands. :
Topography and Hydrography— The topographic forms are
those common to many sandy coasts; namely, beaches, dunes,
marshes, etc. The dunes are not as éxtensively developed as on the
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Atlantic coast, probably because the prevailing winds do not blow
toward the land. Few of the moving dunes are more than ten feet
high; but some of the ancient dunes on the mainland and St. James
Tcland are 40 or 5o feet above sea-level. Among these high old
dunes are some approximately circular depressions apparently identi-
cal in form with some in Middle and peninsular Florida which are
supposed to have been formed by the solution of underlying lime-
stone ; but liere there is no limestone anywhere near the surface, and
wind seems to be the only agent which could have formed the hol-
lows, though the details of the process are not fully understood.
Ponds, springs and streams are scarce, on account of the nar-
rowness of the coast strip and the porosity of the sand; but in some
of the dune hollows, as in similar hollows in the flatwoods close by,
there are tyty bays (described in the 3d Annual Report, p. 265).
Vegetation Types—Some of these have been briefly indicated
above in the discussions of geology and topography. Typical salt
marshes, such as are common on the Atlantic coast, are scarce and

small in West Florida, but there is a good deal of brackish marsh .

around the mouths of rivers and creeks. The marshes are treeless,
and the moving dunes likewise. The stationary dunes nearest the
coast have a sparse growth of slash pine and a few other trees, and
evergreen shrubs. A little farther back there is a good deal of spruce
pine (Pinus clausa), which thrives in the poorest sand, while on the
highest old dunes on the mainland, where the leaching is counter-
acted to some extent by the soil fauna, long-leaf pine and blackjack
oak prevail. Among or near the old dunes are areas of fiat pine land
with tyty bays, which may belong to the flatwoods region, but they
are so intimately mixed with the dunes that it was difficult to sep-
arate “hem in making up the plant lists.

Fire is a negligible factor in the coast region, partly because the
iclands and peninsulas are well protected by water, and partly Dbe-
cause most of the vegetation is too sparse to carry fire. Tn some hol-
lows and on slopes near waterways, where there is sufficient protec-
tion from wind and sun for humus to accumulate, there is hammock
vegetation.

Plants—The following list is based on observations made on
12 different days, distributed through the year as iollows: April,
1; May, 2; June, 4; July, 1; August, T; September, 1; December, 2.
It cannot he very complete, though, for my opportunities for visit-
ing the outer islands have been very limited. And it probably in-
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ciudes a small admixture of flatwoods plants, as explained above.
For these reasons the percentage figures are omitted.

- TREES
-P.inus palustris Long leai pine Oldest dunes
++P{nus clausa Spruce pine White dunes
Pinus Elliottii (Slash pine) Islands, low grounds
+Quercus geminata ' (Smaller) live oak Old dunes, etc.
+Quercus Cateshaei Black-jack ocak Oldest dunes
+Quercus cinerea {(Turkey oak) Oldest dunes
—Magnolia glauca Bay Bays, etc.
Magnolia gra_ndiﬂora Magnolia Hammocks
+Hicoria glabra? Hickory Hammocks
—Taxodium imbricarium Cypress Bays, ete.
Nyssa biflora Black gum Swar;ps
Oxydendrum arboreum Sourwoaood Hammocks

Pinus Caribaea? T

¢
Yool

SMALL TREES OR LARGE SHRUBS

“+Quercus myrtifolia Qak Old dunes
+Cliftonia monophylla Tyty Bays k
+Cyrilla parvifolia Tyty C Bays
Myrica cerifera Myrtle ' Hamanocks, etc
Batodendron arboreum Sparkleberry Hammoci{s, -

WOODY VINES

+8milax laurifelia Bamboo vine Bays, etc.
+8milax auriculata ' Old dunes
SHRUBS
-Ii-Serenoa serrulata Saw-palmetto Dry sand
++Ceratiola ericoides Rosemary White dunes
++Chrysoma paucifiosculosa 0ld dunes
+-+Conradina cariescens Old dunes
++C¥inopodium coccinenm 0l dunes
Pieris nitida (Hurrah bush)  Bays
Hypericum fasciculatum Edges of bays
Hypericum aspatathoides Dune hollows
—Chryscbalanus oblongifolins Oldest dunes
Tlex vomitoria Hammocks
Cholisina ferruginea Hammocks
Iva frutesc_ens Edges of marshes
Crookea microsepala Around B
Baccharis halimifolia e e
Polygonella sp, . 0Old dune
Callicarpa Americans. French mulberry Hammo. ]:
Hamamelis Virginiana Witch-haze] Hammo;zki

(and 18 others).
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HERES
+—+Juncus Roemerianus Rush Brackish marshes
d-Pitcheria galactioides Oldest dunes
+Syngonanthus flavidulus Around hays, etc,
+Tuphorbia gracilis Oldest dunes
~+Lophiola aurea Bays
+—+Rhynchospora dodecandra (A sedge) 0%l dunes
Polygala lutea Around bays .
Anchistea Virginica (A fern) Bays :
+Ambrosia hispida? " Ragweed Shores of sounds
Rhynchospora Chapmani? (A sedge) Around bays
Centella repanda Around bays, ete.
Cladium effusum Saw-grass Marshes, etc.
Rhexia Alifanug Around bays ‘
Baptisia T.eContei? Old dunes
Siphonychia sp. Old dunes
Saururus cernuns Swamps
Fuirena scirpoidea (A sedge) - Around bays
Sarracenia psittacina Pitcher-plant Around bays
Panicum ercetifolizm? (A grass) Around bhays
Utricularia cornuta . Peaty bavs
-+Rhynchospora leptorhyncha (A sedge) Bays
Spartina gracilis {A grass) Brackish marshes
+Uniola paniculata Sea-oats Moving dunes
+Stenophyllus Warei (A sedge) Old dunes
Fimbristylis spadicea (A sedge) Dune hollows, etc.
Kuhnistera pinnatg {(Suymmer farewc]l) Oldest dunes
+Laciniaria Chapmani : Oldest dunes

(and about 100 others}.

Nearly all trees characteristic of rich soil, and even the short-leaf
pines, cypress (Tawodiwm distichwin), cabbage palmetto, willows, beech,

most of the oaks, elms, poplar, sweet gum, haws, plums, maples, black

gum, dogwood, persimmon and ashes, are rare or .absent. Pinws clausa,
Quercus  myrtifolia and Serenog are in West TFlorida chiefly confined to
this region, thougl they are more widely distributed in the peninsula.
Chiysoma. Conrading, and Clinopodivm coccineuwm do not grow much farther
south, and the Conrading is almost confined to this region.

The proportion of evergreens (about 80%) is probably higher than
in any other region described in this volume, except the Iast coast strip;
which presumably indicates soils very deficient in potash. The percentage
of Leguminosae is low, for the same reason. There are almost no weeds.

Economic Features—On account of the narrowness of this strip
no statistics of population and crops can be obtained. But there is
practically no agriculture, and the principal occupations of the in-

habitants seem to be fishing, lumbering and commerce. There is

considerable summer resort’ business, particularly on St. James
Island, around St. Andrew’s Bay, and near Pensacola, and some
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winter resort business also. The large sawmills in and near the
coast strip get their timber almost entirely from farther inland. In -
the first half of the 1gth century the government reserved a strip
on the coast of West Florida for the sake of the live oak timber,
which was then highly valued for ship-building. Roads and wheeled
vehicles are scarce in this region, and communication is mostly by
boat and rail. . ' :

9. APALACHICOLA FLATW QODS,
(FIGURES 62, 63)
References. Bush, Harper 1 (221, 235-238, 204-205), Harper 3, Matson
& Saniord (303-306), Sellards 3 (203 or 47, —first nse of name), Smith 2

(226}, and U. 8. soil survey of Leon Co., 1906. Illustrated in 3d Ann. Rep,
pl 19,2, fig. 17 (two views of estuarine swamps), and in Pop. Sci. Monthly 85:

353. 1014,

This kind of country is confined to Florida, between the Choc-
tawhatchee and Wakulla Rivers, and has an area of about 2,600
square miles,

Geology and Soils—No rocks or fossils are known in this re-
gion, except on the banks of the Sopchoppy River, and the area is
usually nearly a!l mapped as Pleistocene. The soil is ‘mostly sand,
of several different degrees of fineness. In some places there is
“hardpan”® within two or three feet of the surface, but
over the greater part of the area there are no cuts or
excavations deep enough lo indicate what underlies the sand. In
a few places in Walkulla and Franklin Counties the vegetation seems
to indicate marl near the surface; and there is said to be a belt of
fairly rich soil on the west side of the Sopchoppy River. Along the
Apalachicola River there is of course considerable alluvium, which
near the mouth of the river seems to be at least 170 feet deep.¥

Ome of the most characteristic soils of this region has been
called “Lieon sand” in the soil survey above cited. Tt is described as
a gray or white medium sand 6 to 10 inches deep, usually moist and
often compact, underiaid by a pure white or ight brown compact
mediam sand, which is saturated with water or nearly so. The veg-
etation is said to be mostly long-leaf pine, saw-palmetto, and wire-
grass; and very little of the land is under cultivation. The follow-

ing mechanical analysis of such a soil from somewhere in the south-

#See Third Ann, Rep. 96-97, 222, 225 204, 205; 4th Ann. Rep. 37-38; -
sth Ann. Rep. rz7-128. :
1tSee Third Ann. Rep., p. 23s.
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western part of Leon County (locality not specified) is taken from
the publication referred to. The first column of percentages is for
soil and the second for subsoil; but the respective depths are not in-
clicated. ‘ '
MrcmancalL ANALYSEs oF -“Leonw Sawp” Lron Counrty.
Soil Subsoil

Fine gravel (2-1 mm.} ——cemommmen S, 2 8
Coarse sand (I-.§ DML} cmooommocmccmcme 18.3 15.0
Medium sand (.3-.25 mm.) —eo________ 6.5 6.2 .
Fine sand {25-1 mm.} —--ome oo wae 375 378
Very fine sand (.1-.05 mMm.) —ccaooomomoooo- 10.7 21.3
Silt (.05-.005 ML) com oo cm e 5.2 56
Clay {.005-0 MNL) —ocmmmmemo 1.5 3.I
e G T on.5 998

These figures indicate that there is little difference between soil
and subsoil, and that the proportion of silt and clay is rather low.

Much of the soil is too damp for ants, gophers and salamanders,
but crawfish are common in some places, if one may judge from
their “chimneys,” which are usually closed at the top, instead of open
like the more familiar ones in more clayey soils farther inland.

Topography and Hydrography—The suriace is essentially flat,
except for shallow stream-channels and innumerable shallow ponds
and bays, and a strip of rolling country along the Sopchoppy River
(which has not yet been visited by the writer). It rises gradually
from the coast to an elevation of 75 or possibly 100 feet at its in-
land edge. The ground-water stands nearly everywhere within a
few feet or inches of the surface.

The streams are mostly sluggish, and all coffee-colored except
the Apalachicola and Choctawhatchee Rivers, which are muddy.
These rivers fluctuate more than the smaller streams, but of course
not as much as they do farther inland, for near their mouths they
carmot rise much above sea-level, Dead Lake, or Lake Chipola, in
Calhoun County, seems to be a widening of the Chipola River, but
little is known about it, as few if any scientists have ever seen it.

Vegetation Types—The greater part of the area is flat pine
woods, long-leaf pine being the most abundant tree, in spite of the
rather damp soil. - The numerous shallow depressions contain either
cypress pond vegetation or bay* vegetation, or sofme intermediate

*A phytogeographical term occasionally heard in this region is “bay-
gall”; but I have never ascertained just what difference, if any, there is
between a bay-gall and a2 bay.
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stage, depending on the amount of seasonal fluctnation of the water,

as in the lime-sink region already described (No. 2). The streams

are all bordered by swamps of varying width and character.
Planis—The following list is based on observations made most-

1y in Franklin and Wakulla Counties, and on only 12 different

days, distributed as follows: April, 5; May, 1; June, 4; August, 1;
October, 1. The estuarine swamps at the mouth of the Choctaw-
hatchee River (described in the 3d Annual Report, p. 238) may be-
long to this region, but their plants have not been incorporated into
the following list. There are probably few or no spécies there
which are not in the Apalachicola River swamps, however.

TREES

4o0.0 Pinus palustris Long-leaf pine Drier flaiwoods
+126 Taxodium imbricarium {Pond) cypress Shallow ponds, et
-+12.0 Pinus Elliottii Slash pine Shallow ponds, etc.
+ 5.8 Magnolia glauca Bay Swamps and bays
4+ 5.4 Pinus serotina {Black pine) Wet fiatwoods
" 3.0 Nyssa biflora : Black gum Swamps
— 2.0 Liquidambar Styraciflua Sweet gum * - Richer soils
+ 1.8 Acer rubrum Maple Swamps
— 1.7 Pinus Taeda Short-leaf pine Richer soils
— 1.5 Quercus Cateshaei Black-jack oak Driest soils
-+ 1.4 Salix nigra - Willow River-banks

1.2 Taxodivm distichwum Cypress River-swamps
+ 1.0 Saba! Palmetto Cabbage pa'metto River-swamps
+ 1.0 Nyssa Ogeche Tupelo gum River-swamps
— .8 Quercus cinerea Turkey oak Driest spots

8 Quercus nigra Water oak Richer soils

6 Liricedendron Tulipifera Poplar Branch-swamps
— .6 Magnolia grandifiora Magnelia Hammocks, ete.
+ .5 Nyssa uniflora Tupelo gam River-swamps
+ .4 Betula nigra Birch River-banks
-+ .3 Populus deltcides . Cottonwood River-banks
-~ .2 Pinus glabra Spruce pine Hammocks, bottoms
-+ .z Platanus occidentalis . Sycamore Along Apalachicola R,
+ .2 Iraxinus profunda? Ash River-swamps
+ .2 Quercus lyrata Swamp post oak River-swamps
4.2 Populus heterophylla Cottonwood Along Apalachicolza R.

-1 Ulmus Floridana Elm River-swamps
+ .1 Ulmus Americana? Flm River-swamps
— .1 Pinus clausa " Spruce pine Sand near coast
— Quercus Michauxii Swamp chestnut

oak River-swatips
(and 21 others]. :
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SMALL TREES OR LARGE SHRUBS 001 Viburnum nudum

001 Cornus stricta?

(Possum haw) Branch-swamps
Rich damp places

+ i ifoli 5 Bays
4 Cy‘nlla_.pa,rvlfoha Iyt 3 y w01 Gaylussacia dumosa Flatwoods
+.45 Cliftonia monophylla Tty Bays ! > .
iEals d 001 Hypericum opacum Edges of bays
+.07 Xlex myrtifolia Yaupon Ponds and bays L §
3 ; : e . w01 Chrysobalanus oblongifolius Drier flatwoods
.06 Myrica cerifera Myrtle Richer svils 001 A ba ot 1 Ri banl
.05 Salix longipes? Willow Estuarine swamps € morpha fruticosa tver-banks

. I :‘1 . y
.0z Quercus geminata (Small) live oak Dry sands 001 Rosa Carolina Wild rose Swamps

201 Cyrilla racemiflora . Tyty Branch-swamps, etc. 0ot Ch.O'hSIl.la ligus'trlna ’ Bays
+-+.001 Leitneria Floridana Swamps near
WOODY VINES (and 12 others). Apalachicola

%.014 Smilax laurifolia Bamboo wvine Bays, etc, HIRBS
—002 Vitis acstivalis? Wild grape River-bottoms
- . . “
+.002 Wistaria [{rutescens Wisteria River-baniks +-.006 Rhexta Alifanus Flatwoods

002 Ampelopsis arborea Bottoms +-+.004 Lohphzola_ aureca . Damp flatwoous

002 Smilax Walteri Swamps and bays -+.003 Aristida stricta Wire-grass Fiatwoods

Ty . : A . . , H Q - : i _ .
00z Parihenocissus quinquefolia Virginia Creeper Ricker soils T.003 warracenia flava Pitcher-plant Damp flatwoods

-.002 Rhus radicans
+.001 Brunnichia cirrhesa
001 Tecomn radicans

Poison ivy

{Cow-itch)

Swamps
Along Apalachicola R.
Bottoms

+
+

.ooz Eriocaulon compressum
2002 Cladium effusum
.00z Tillandsia usneoides

Saw-grass
Spanish moss

Ponds and bavs
Estuarine marshes
Swamps, etc.

+.00z Eriocanlon decangulare Bays, etc.
SHRUBS ‘.00z Aster eryngiifolius Flatwoods
+.088 Serenva serrulata Saw-palmetto  Flatwoods 002 Campulosus aromaticus (A grass) . Flatwoods
-+.02¢c Hypericum fasciculatum Around ponds and bays F.001 Aletris futea ' Flatwoods
+.011 Quercus minima QOak runner Flatwoods +.001 Eryngium synchaetum Flatwoods
+.00g Ilex glabra Gallberry Flatwoods F.oor Polygala eymosa Ponds and bays
-+.008 Myrica pumila Myrtle Flatwoods —+.001 Trilisa odoratissima Deer-tongue Flatwoods
1+ .008 Stii]ingia aguatica o Shallow ponds +.001 Drosera filiformis Tracyi Damp flatwoods
+.007 Cholisma fruticosa (Poor grub) Flatwoods +.001 Helianthella grandiflora? Drier flatwoods
+.007 Waccinium nitidum Huckleberry Rlatwoods +.001 Coreopsis nudata Damp flatwaods
+.006 Gaylussacia frondosa* Huckleberry Flatwoods +.001 Dichromena latifolia (A sedge) Damp flatwoods
006 Cephalanthus occidentalis Elbow-bush Pounds and swamps Sagittaria lancifolia Estuarine marshes
+.005 Arundinaria macrosperma Reed River-banks =+ Baldwinia uniflora Flatwoods
+.005 Crookea microsepala ' . Flatwoods + Syngonanthyus flavidulus ) Flatwoods and bays
.004 Sabal glabra Palmetio River-swamps Pterocaulon undulatum (Black-root) Flatwoods
+.004 Pinckneya pubens Branch-swamps + Anchistea Virginica (A fern) Bays and ponds
064 Quercus pumila Oak runner Flatwoods Eupatorium rotundifoligm Flatwoods
+.003 Alnus rugosa " Alder River-banks, ete, + Xyris flexuosa® Flatwoods
003 Phoradendron flavescens Afistletoe On trees Chondrophora nudata Flatwoods
003 Itea Virginica ' Swamps Lachnocaulon anceps Flatwoods
.003 Kalmia hirsuta Flatwoods Pontederia cordata Ponds and marshes
2002 Iva frutescens Along coast Traeyanthus angustifolius Flatwoods
+.coz Conradina canescens Sand near coast ++ Euphorbia inundata? Flatwoods
002 Clethra ahifolia Bays, etc. Sabbatia macrophylla Damyp flatwoods
002 Myrica Carolinensis Myrtle Bays, etc. Sarracenia psittacina Pitcher-plant Around bays
.00z Quercus myrtifolia Oak Sand near coast Leptopoda Helenium Around ponds
.00z Hypericum myrtifolium Around ponds, ete, Rhexia Intea . Flatwoods
.002 Ilex coriacea Bays + Gyrotheca tinctoria Bays, etec.
*Ineluding the var wmana. *X forta of many authors.
H
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Pteridinm aquilinum (A fern)
Rhynchospora Chapmani (A sedge)
Trilisa paniculata

Saururus cernuus

Diodia teres (X)

Sericocarpus bifoliatus

Chrysopsis oligantha

Panicum sp. (A grass)
Drosera capillaris (Sundew)
Juncus scirpoides compositus
Rhynchospora corniculata (A sedge)
Osmunda regalis (A fern)
Sarracenia Drummondii  Pitcher-plant
Centella repanda

Polygala lutea ‘
(A sedge)

Lleocharis Baldwinii (X7

Nymphaea fuviatilis Bonnets
Zizanla aquatica? (Wild rice)
Scirpus validus (Bulrush)

N

Chrysopsis graminifolia
Erigeron vernus )
Rhynchospora semiplu-

mosz (A sedge)
Baptisia LeConteir
Osmunda cinnamomea (A fern)

Senecio lobatus

Ludwigia virgata

Carphephorns Pseudo-
Liatris

Afzelid cassioides

Dianthera crassifolia

Phiragmites communis (Reed-grass}
Sabbatia campanulata

Fuirena scirpoidea (A sedge)
Chaptalia tomentosa

Typha latifolia Cat-tafl
Kuhnistera pinnata (Summer

: farewell)

Juncus Roemerianus

Juncus biflorus

Iris versicolor

Xyris pallescens

Lycopodium Carolinianum

Aristida spiciformis (A grass)
(and about 180 others).
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Flatwoods

Damp flatwoods
Flatwoods

Swamps, etc.

Along rairoads, etc.
Drier fiatwoods
Flatwoods

Damp flatwoods
Around bays
Flatwoods

Ponds, etc

Swamps

Damyp {latweods
Flatwoods and bays

Flatwoods and bays

Diamp grassy roads
Rivers

Estuarine swamps
Estuarine marshes
Drier flatwoods
Flatwoods

Flatwoods

Drier places
Around bays, etc.
Swamps
Flatwoods

Flatwoods
Flatwoods
Flatwoods
Estuarine marshes
Flatwoods
Flatwoods

Damp flatwoods
Hstuarine marshes
Drier spots

Brackish marshes’
Flatwoods

Ponds, ete.
Flatwoods

Around bays
Flatwoods and bays
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The following trees which are more or less common in neighboring
regions are rare or absent In this one:—Short-leal pine (Pinus echingia),
juniper, cedar, hickories, beech, chinquapin, most of the oaks, haws, plums,
holly, dogwood and sourwood. One of the cottonwoods, Populus heter-
ephylla, scems to be found in Florida only in the swamps of the lower
Apalachicola,* and the same might be said of a few shrubs and herbs which
are almost toc rare to be listed. Only one or two weeds seem to be abundant
enough to be ranked among the first 50 herbs, .

About 08% of the vegetation is evergreen, 15.6% of the shrubs {or
about .04% of the total vegetation) are Ericaceae, znd only 1.37% of tie
herbs are Leguminosae,

Economic Features—In 1916 less than 3% of this region was un-
der cultivation. There were less than 8 inhabitants to the square
mile, on the average, and nearly all of those lived in fowns., DBut
the population increased about 28% between 1900 and 1910, and
perhaps inventive genius will devise means for making this a flour-
ishing agricultural region before many decades. (At the present
time the expenditures for fertilizers per acre of improved land in
this region seem to be below tlie state average.) At least 58% of
the inhabitants are white,

Lumbering and turpentining and gl'a,ziﬁg are naturally the dom.
inant industries; but bee-keeping is relatively more important here
than in-any other part of the State. Calhoun County, the “banner”
honey county of Florida, produced in 19I1-12 233,247 pounds of
honey and 2,176 pounds of beeswax. The principal honey plants
are the two kinds of tupelo gum, which are commeon in the swanips
of the lower Apalachicola River; but the three kinds of tyty and the

_gallberry and saw-palmetto are also important.

The leading crops, in order of value, seem to be corn, sugar-
cane, sweet potatoes, peanuts, [rish potatoes, cabbage, oranges, up-
land cotton, tomatoes, beans, grapes, peaches, field peas (including
liay), pears, onions, figs, plums, velvet beans, cantaloupes, oats, pe-
cans, and {grass) hay.

*Most books dezling with southern trees do not mention the occur-
rence of this species in Florida at all, Although nearly every botanist
wlio has been to Apalachicola by way of the river (the usiial route previous
to 19oy) must have seen it, those who took no notes had no record of
it, for the trees are rather inaccessible.
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i0. MIDDLE FLORIDA HAMMOCK BELT.
(FIGURES 31, 33, 35, 36, 64-68)

References. Garber 2, Harper T (219-220, 254-255, 276-277), Matson & Clapp
(8, 9o, 121, 279, 287-288), Matson & Sanford (27, 113-114, 128, 263, pl
3.A, 4B), Sellards 1 (58-67), Sellards 3 (293 or 47), Sellards & Gurter 1
(263, 279-284), Sellards & Gunter 3 (143-149), Smith 2 (221, 222), and U. §
soil surveys of Gadsden, Leon and Jefferson Cos. and the “Gainesville area.”
1ltustrated in 3d Ann. Rep. pl, 7.2, 82, 8.3, 27.2, fig. 19; 4th Ann, Rep., pl

12,2, fg. I5.

This is a complex and diversified region, extending in an arc
‘approximately parallel to the Gulf coast from Liberty County up
through some of the southernmost counties in Georgia and then
southeastward near the axis of the Florida peninsula to Marion
County. Tt embraces about 1,900 square miles in the area covered
by this report. Within the region there are many small areas of
red hills, flatwods, and other variations, which mi ght De entitled to
raiik as distinct regions if they were large enough; but it is out of
the question to show them at all on the map here used. The Talla-
hassee red hills, which were included in the hammock belt in the
Third Annual Report (though separated on the map by a dotted
line) are here ranked as a distinct region, however (No. 11).

Geology and Seils—Rock outcrops are chiefly confined to river-
banks and sink-holes, and those that have been identified are mostly
Upper Oligocene. The rocks are nearly everywhere covered by red-
dish sandy clay, and often also by a few feet of more or less loamy
sand. The clay is most conspicuous in the western part, and grad-
vally diminishes eastward and southward. The soils are mostly
rather sandy, but vary from red loam hilis much like those of the
next region to damp sour sandy flatwoods like those of region 9,
gray high hammock lands, and silty second-bottom deposits; and
most of these types occur in nearly every county.

No chemical analyses of soils from this region seem to be avail-
able, but the government soil surveys above cited contain many me-
chanical analyses and descriptions which are of considerable interest.
From this source eight types have been selected, as follows:

1. “Gadsden sand,” from % mile northeast of Quincy, Gadsden Co.
Depth io inches. This is described as a dark gray fine sand, or medium
s‘andy loam, resting on a gray or yellow or brownish sandy loam slightly
lighter in texture. There are some ferruginous pebbles in the soil. This
soil is mostly on s'opes near sircams, and may be part'y colluvial. Tts

vegetation is of the hammock type, and it is regarded as a very productive
soil, for a sand.
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2. “Ocklocknee clay,” from 3% miles northeast of Midway, Gadsden
Co. Depth 8 inches. This is described as a heavy dark sandy ioam of
variable texture, resting on a stiff dark yellew of mottied red clay. (The
subsoil is used for brick-making at two places in Gadsden County and at
at least one place on the same side of the same river in Thomas County,
Georgia.) The soil lies in the hottoms of the Ockioc_knee/ River, and al-
though it is occasionally overflowed, the vegetation is mostly long-leaf
pine, saw-palmetto, gallberry, etc., much like that of some flatwoods, and
very different from that in the flood-plains of muddy rivers. (It is doubt-
less low in available potash, notwithstanding its clayey character) It
is hardly ever cultivated.

3. “Norfolk sand,” Jefferson Co.; average of two samples, (localities
and depths not given), This is a gray, light brown, or yellow sand, medi-
um te Ane in texture, with enough organic matter to make it loamy, under-
faid at a depth of 10 to 24 inches by yellowish or light gray sand of more
open structire. It is the commonest upland soil in Jefferson County,
and has z native vegetation of long-leai and short-leaf pines, oaks, hick-
ories, and many other species, A good deal of it is under cultivation, and
it is evidently richer than the “Norfolk sand” of Escambia County, de-
scribed on page 231, although it containg less silt and clay.

4. “Orangeburg fine sandy loam,” Jeffersen Co.: average of two
samples (localities and depths mot given). 'This is a “gray, brown, or red-
dish-brown medivm to fine sandy leam, & to.r15 inches deep,” with ferru-
ginous pebbles, and a subsoil of “very red clay “containing from 4¢ to 6o
per cent of medium to fine grades of sand with very little gilt.” It occurs
on roling uplands, is a fairly productive soil {making about a third of
a bale of cotton to the acre withent fertilizer), and is largely under cul-
tivation. '

5. “Gainesville sand,” one-fourth mile west of Rutledge, Alachuz Co®*
Depth 6 inches. This is “a gray loamy sand 8 inches deep, containing much
organic matter, underlain by a brown loamy sand of Iooser structure,”
Weathered rock fragments are commoen in both soil and subgoil, and usu-
ally there is calcarecus clay or partly weathered limestone within three feet
of the surface. It is on high uplands with subterranean drainage, and the
native vegetation is large long-leaf pines and various hardwoods, 1t
is one of the most popular soils in the “Gainesville area,” and nearly falf
of it is under cultivation, the principal crops being corn and sea-island
cotton. :

6 *Portsmouth sandy loam,” one mi'e northwest of Rocky Point,
A'achua Co. Depth 25 inches. This name is applied to soils varying

#*See footnote on next page.

+Most oihier soils of the “Portsmouth” series (named for Portsmouth,
Vz. and confined to the ceastal plain from Delaware to Mississippi) are
fiatwoods soils of low agricultural value.  (“These soils are developed
in flat to slight'y depressed, poorly drained situations, and require ditch-
ing before they can be used for agriculture.”—H, H. Bennett. U. 5 Bu-
reau of Soils, Bull. .06:248..1013.) 1f the “Gainesville area” were re-
examined, this fertile residual high hammock soil, which resembles the
“Portsmouth” soils only in having a large preportion of sand and organic
matter, and must be very different chemically, would probably be classi-
£l At arentlar



A
2
56 FLORIDA GEOLOGICAL SURVEY—SIXTH ANNUAL REPORT

. . .
ai)lzlegll;?;ﬁnc’:}gﬁpe, but all rat'her sandy, with fragments of limestone
o ooy g ganic matter to give a very dark color. Tt ranges from ,
v es to five feet 11 depth, and has a stiff era 1 s .
soil. The whole seeins to be derived from tl o CEEI‘GOUS qy sub-
rocks in place. It occurs in ratl i . Wea_therlr_ig of jertiary
praities. and b dorenon ! a ‘1er 1illy areas bordering lakes and
pre the,t . ed with lime-sinks, It has a hammock vegetation
e pml;j@ue:t;lfﬁ ﬂe:"llﬂ!ff'au hardwoods. 1t is said to be “the strongest and’
ost prod ve soil of the area, and for the purposes for which it i
S;lue%lxt 1s probably th.e most valuable land in the Sptate. Tl‘ll-e 22;1; ;1;0;?‘.
g r:era..y grown, to which the soil seems best adapted, are lettuce, cab-
v??e, peays,'beans: 'and cantaloupes. This is the only soil [in the ‘G’aines-
ile area’] “on which the production of citrns fruits has been att d
since the great freeze” [of 18g3]. arempre
clay.?‘ Subscil of the preceding. Depth 23 to 36 inches. A gray heavy
8, “Portsmouth fine sand,” one-fourth mile southwes Afi
Alachua Co.* Depth 12 inches.. This is a fine to medium sa;c‘loisi\‘gﬁ?—nf?}::
gray or_black irom the presence of organic matter, and abc;ilt 16 fn‘;;:;;
deep, with a chocolate brown sandy subsoil, sometimes making a sort of
hardpa_n. This is a typical “poorly drained” flatwoods soil ?)rcsumabl
f)f sedimentary origin, Within the hammock belt the ﬂatwoo,ds are Oftelf
if no? u‘sunlly. at a lower elevation than the more loamy soils ad'oininO',
but :lsumlar soils in the same “Gainesville area” which belong to tljle ]:a:t,
FlO]’lda.' ﬂat:%voods {region 19) are distinctly upland soils. The prevailin
vegetation is long-leaf pine, saw-palmetto, gallberry oak I’HIlIIl) s j
other characteristic flatwoods plants. - o

MecHANICAL AnarLyses or MippLe Froripa Hammock Brrr Sors

- I 2
Fine gravel (2-1 mm.) —ecoc 0.00 Lob o.z 0%6 :5 06" 07 288
Coarlse sand (I-.5 mm,) —-e-o 640 548 101 122 3.1 8; 8g 1 .6
M-edzum sanid (.5-.25 mm.) -- 1770  7.70 145 133 0.5 =209 188 23.5
f‘;n.e sand (25-.1 mm.) ---—- 56.80 3084 511 382 633 .44.7 34.7 3 P
ery fine sand (.1-.05 mm.).- 1660 1710 142 118 56 169 8‘0 9.2
Silt (05-.005 mm.) oo 280 1444 57 ILg 6.7 5-6 2.6 2-/
_Cl-ay (L0050 MMIN.) acmomme 4.24 2338 34 0.4 1iI 3.'1 26:7 I.f
Total ~eoom e 08 1000 aox
O[‘ganic matter _____________ 9907647 IOOZC;QG 99?9 9;:?'4 IOOP-O 9%8 IOO?.O 925

. Any one_examining this table (excluding No. 7, which is a subsoil
without knowing anything else about the soils, migh;c suppose that Il\f01 )2,
was the richest, on account of having the largest percentages of O’;h
tl:ree finest grades of particles, and that No. 6 was about onDa par witl?
No. 3, .the comparatively poor “Norfolk sand,” The facts of the ea
are decidedly otherwise, however, and chemical analyses would robzlje
'rorrelate much better with the vegetation and crops. Tt is sigﬁu’ﬁcang
. . . N N
;?\:;\fer, that No. 8, which contains the least silt and clay, is the poorest

* . N « . .

ln“the. so1l‘survey of the “Gainesville area” the miechanical analyses
of the'- Gainesville sand” and the ¥Portsmouth fine sand” seem to have
been inadvertently transposed, :
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Salamanders are common in the sandiest soils (“Norfolk sand,”

_etc.}, ants are ubiguitous, and no doubt other subterranean animals

abound in certain places.

Topography and H ydrography-—The topography of this belt
varies from decidedly hilly, for Florida, to practically flat. The
elevations range from over 250 feet in Gadsden County and about
200 in Columbia to about 50 feet at the coastward edge. Tn Gads-

. den County, where the steepest hills are found, the topography has

heen produced almost entirely by erosion, and there are many Ta-
vines containing swift branches, much as in the Apalachicela bluff
region (No. 3) on the other side of the county; but farther east
fhere are many evidences of solution, and streams are scarcet.

There are a few caves, sinks, and big springs, mostly ecast of the
Withlacoochee River (of Georgia). Most of the strcams ave of

the coffee-colored type, but there are also a few short clear calcare-
There are no muddy rivers,

t turbid after pro-
before the farmers

ous runs issuing from large springs.
except that the Ocklocknee becomes somewha
longed rains (and that probably did not occur

began to clear up the country around its tributaries). Several
streams which rise near the inland edge of this belt low across it
Flat-bot-

and disappear into the ground near its coastward edge.
tomed lakes which drain into sinks-and are dry a good deal of the
Hime are characteristic of this region, but not wholly confined to it.
{ Sce paper by Dr. Sellards on pages T15-159 of this volume.)
Vegetation Types—These are as varied as the soil and topog-
raphy; embracing upland oak woods, high and low pine lands,
hammocks of several kinds, swamps, bays, ponds, marshes, prairies,

etc. Fire is frequent in the pine lands and rare in the hammociks

and swamps, as usual.
Plants—In order to bring out certain local irregularities of dis-

tribution the region is divided for statistical purposes somewhat
" arbitrarily into three parts by means of rivers; namely: (1) that
part west of the Ocklocknee River, which as far as Florida is con-
cerned is practically the same as the part west of the Tallahassee
red hills; (2) the part between the Ocklocknee and the Withlacoo-
chee River (of Georgia); (3) the part southeast of the Withla-
coachee. There are three columns of percentages, to correspond
with these three divisions. The -+ and — marks, however, refer
only to the average for,the whole region (which is not necessarily
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the average of the three percentages, on account of the difference in

size of the three divisions. For the same reason the order of

abundance is not exactly the same as that of the sums of the per-
centages). Thus in the case of g species preceded by a -+ mark
some one, or occasionally even two, of the percentages may fall be-
low the average of that species for northern F lorida ; and wice ver-
st Where two - marks are used the highest figure of course in-
dicates the division in which the species is more abundant than it is
anywhere else; and in the other two divisions it may possibly be
below the northern Florida average,

My field work has been distributed as follows: Western di-
vision, March, 6 days; April, 1; May, 1; June, 4; August, Septem-
ber, October, November and December, 1 each; total I7. Middle
division, January, 3; February, 3; March, 7; April, 4; May, 3;
June 1; July, 2; August, 1 ; September, 2; November, 5; December,
6; total 37. FEastern division, January, 1; February, 5; March, 3;
April, z; May, 3; July, 3; August, 1; December, 2; total, zo.

TREES

~—27 —18-—34 Pinus palustris Long-eaf pine Sandy soils

“+15—11— 17 Pinus Taeda Short-leaf pine . Various situations

+0.1-~13.5—6.2 Pinus Eiliottii Slash pine Shallow swamps, etc,

0—12.3—4.8 Taxodium
imbricarinm (Pond) cypress Ponds and bays

++6.5—7.0—1.1 Magnolia glauca Bay Non-alluvial swamps

+2.5-6.5—2.3 Pinus serotina  (Black) pine Wet flatweoods

+6.5—3.8 4.2 Magnolia :

grandiflora Magnolia Hammocks
+4.4—3.2—3.7 Liguidambar

Styracifiua Sweet gum Richer soils
+r1.0—4.4—0.2 Pinus echinata  Short-leaf pine Richer uplands
+1.2—4.1—-0.6 Nyssa hiflora Black gum Swamps and ponds
+zr—z20—3.1 Quercus falcata Red ozk Richer uplands
+3.3—1.1—0.8 Pinus glabra Spruce pine Hammocks

+14—1.8—0.7 Cornus florida Dogwood
Fr4—Ls5—11 Quercus nigra  Water oak
—I.2—0.5—1.0 Quercus

Richer uplands
Various situations

Cateshaei Black-jack: oak Sandy uplands
LO—IL1—I1.0. Acer rubrum Maple " Swamps
t2.2—00-—0 Lirindendron ) .
Tulipifera Poplar - Wet woods
+2.4—0.2—0.1 Fagus .
grandifo'ia Beech Ravines and hammocks

0.4—0.7—0.8 Quercus laurifolia Hammocks, etc.

+1.3—0.1—0.7 Quercus
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0.1—0.4-—2.1 Quercus

Virginiana Live cak
—0.7—0.3—1.2 Taxodium .

distichum Cypress
+1.1—0.r—11 Carpinus

Caroliniana Ironwood

Swamp chestnut
Michauxii oak
1.0—0.2—2.6 Ilex cpaca Holy
+0.6—0.2—0.8 Ostrya Virginiana
—0.2—0.2—0.8 Quer‘pus cinerea Jlurkey oak

+0.4—0.3—0¢ (Quercus alba White oak

+o.2—0.4—0 Oxydendrum

' arbareum Sourwood

F0.1--0 —11 Hicoria glabra? Hickory
0.4—0.2—0-1 Salix nigra © Willow

—0.1-—0.1—0.8 Hicoria alba? Hickory

+0 —o —11 Ti'ia pubescens "(Lin, basswood)
0.4—0 -—04 Betula nigra Birch

+0.4—02—0 Malus angustifolia Crab-apple

+0.1—0.1—-0.6 Hicoria sg, Hickory

0.3—0.1—0 Nyssg umiflur, Tupelo gum
0.1—0.2—0.3 Melia Azedarach '
(X) Chinaberry
+0 —0 —0.8 Celtis
occidentalis? Hackberry
—0 —0 —0.7 Babal Palmetto - Cabbage
palmetto
0.2-—0 —0.3 Cercis Candensis Redbud
0.1—0.2—0.1 Fraxinus
Caroliniana Ash
—0 —0 —o0.5 Quercus geminata (Smal'er) five
oak
0.1—0.1-—0.T Prunus serotina
(X> Wild cherry
~—0 —o.I1—oe.1 Quercus stellata Post, oak .
0 —0 —o0.4 Persea Borbonia Red bay
0.0 —0.3 Quetcns . .
Margaretta Post oak
~—0.3—0 —0 Quercus '
Marylandica Black-jack oak
0 —0 —o0.3 Dinspyros
Virginiana (X) Persimmon
0 —0 -—0.3 Morus rubra Mu'berry
0 —0 —0.3 Acer Negundn (Rnx elder)
" (and about 2o others),

Various situations
Richer swamps
Low grounds

Low grounds

Ravines and hammocks
Hammocks, etc
Sandy uplands
Ravines and hammocks

Ravines and hammocks
Hammocks

Along streams

Loamy uplands
Hammocks
River-banks

Dry woods
Hammocks, etc.
Swamps

Borders of fields, etc.

Hammocks

Hammocks
Rich uplands

Swamps

Sandy soils
Roadsides, etc.
Leoamy uplands
Hammecks

Dry sandy soils
Red clay uplands
Old fields, ete.

Hammocks
Hammochs
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SMALL TREES OR LARGE SHRUBS )
: .003—001—¢ Decumaria
+.23—.17-—25 Myrica cerifera Myrtle Hammocks barbara Wet woods
+.09—.z24—.02 Cyrilla 00I—.00I—.001 Rhus radicans FPoison ivy Swamps, etc,
. racemiflora Tyty Swamps 00t—0 —003 Vitis aestivalis Wild grape Hammocks
t.08—o01—.04 Cratae-gus' ‘ 0 —0 —003 Tecoma radicans (Cow-iteh) Various situations
aestlyahs May haw Shallow ponds a —o —ooz Berchemia
+.08—02—0 Cliftonia - scandens Rattan vine Low hammocks, ete.
: monophylla Tyty Sour swamps
+.05—05-—03 Osmanthus . SHRUBS
Americana Hammocks +.023—.031—002 Serenoa
+.02—.03—03 Batcdendron . : serrilata Saw-palmetto Flatwoods, etc.
arboreum Sparkieberry Sandy hammocks +.010—013-—012 Ilex glabra Gallberry - Flatwoods, etc
.01-—02—.06 Prunus --.003—o012—.010 Pieris nitida (Hurrah bush) Swamps and bays
angustifolia (X) Wild plum Q'd fields, ete. i 006—.004—010 Rhus copaliina Sumac Hammocks, ete.
06— —0 Nyssa Ogeche Tupelo gum Swanmps, ete. S .002—.0c8—.c03 Phoradendron
03—.01—02 llex myriifolia Yaupon Shallow ponds .-Z':. i . flavescens Mistletoe On trees
o —o02—02 Cholisma s +.006—.004—.009 Aralip spinosa  Prickly ash Hammocks
ferruginea Hammocks +.016—0 —.0c1 Rhapidephyllum
o —o2—.0I Prunus Hystrix (Needle palm) Ravines and hammocks
umbeilata? Hog plum Hammocks L .001—005--008 Cephalanthus
o1—.0i—0  Symplocos . occidentalis Elbow-bush Swamps and ponds
tinctoria Hammocks i .001—005—0  Hygpericum
01—.0r—03 Chionanthus : fasciculatum o Around ponds and bays
Virginica Graybeard: L ammocks 0 —o003—.013 Myrica pumila Alyrtle Pine lands
¢ —.02—0 Diospyros . +.001-—000—.002 Azalea nudiflora Honeysuckle Hamimocks, ete.
Virginiana (X) Persimmon 014 fields, ete. +.003-—.005—.001 Arundinaria
0 —o02—0 Persea pubescens Red bay Swamps ) tecta  Reed Braneh swamps, etc.
o <m0 —o03 Xanthoxylum 7 +.005—.c04—0  Pinckneya pubens Branch-swamps
. Cluva-Herculis (X7 Hammocks 0 —o06—o0 Cyrilia parvifolia Tyty Bays
01-—0 —02 Planera aquatica sFever-banks +.001—.005— 0 Cro?kea
c —0 —.03 Bumelia m1crosepa¥a o Fiatwoods
lapuginosa Hammocks 0 —oog—a Clethra alnifolia Edges of swamps #nd
{and about 12 otheis), _ bays
.002—.002—.003 Callicarpa
WOODY VINES Americana French mulberry Hammocks
0 —o04—o0 Leucothoe .
4 001—-.020——003 Smilax laurifolia Bamboo vine Sour swamps and bays _ racemosa Bays, etc.
+.008—.004—005 Gelsemium . .001—,00I—.005 Sambucus '
sempervirens  Yellow jessamine Hammocks, et Canadensis {X} Elder Swamps
+.001—.003—.004 Smilax .004——001-—002 Sabal glabra * Palmetto Swamps
lanceolata (Wild Smilax) Hammeocks, etc. +.0c4—001—0 Leucothoe
o —o005—o0 Smilax Walteri Swamps axi'laris Ravines, ete,
o —npo5—o Pleris . 0 —.003—-001 Ttea Virginica
phillyreifolia Cyoress ponds and havs 002—.001—.003 Viburnum : Swamps
4 oor—.co1—007 Vitis obovatum Low hammocks
rotundifolia ~ Muscadine Various situations 002—002—0  Quercns pumila Cak runner Pine lands
4-.003—001—.003 Parthenocissus +.004—0 -—.o001 Aesculus Pavia Buckeye Hamnocks, ete.
quinguefolia  Virginia creeper Hammocks, ete 0 —ooz—.002 Rubus cuheifoli-
003—o002—0  Bignonia us {X} . Blackberry Roadsides
crucigera Cross-vine Hammocks, etc a —.002—.002 Vaccinium .
nitidum  Fuckleberry Flatwoods
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L00T—0 —.005 Asimina
angustifolia Pawpaw Pine lands
0 -0 --p07 Castarnea
alnifolia Chinquapin Pine lands
+0 —00I~-002 Viburnum

nudum  (Possum haw)

00—, 001—.001 Aronia

arbutilolia
00T—001—.001 Chelisma :

fruticosa (Poor grub)
0 —.00:—.00I Hamamelis

Virginiana Witch-hazel
0 —,00I—001 Vaccinium

virgatum? luckieberry
00I—-,001—0 Rhus Vernix (Poison sumac)
0 —.00I—002 Sebastizna
‘ ligustrina
.002—a —.001 Hygericum

galioides?
0 —00I—0 Cholisma

ligustring
o —.001—001 Decodon

verticillatus
0 -—0 -—o02 Cornus stricta?
0 —o001—002 Rosa Carolina Wild rose
0 —.001—.001 Gaylussacia

frondosa* Huckleberry
.001—a —.o0z Enenymus

Americanus
0 —o —o0z Baccharis

' halimifolia

"o—o0I—o0 llex ceriacea
{and about 25 others).

HEREBS

[

+.002—.008—.014 Tillandsia
usneoides Spanish moss

.002—,001—.003 Aristida ‘stricta Wire-gras;
+.001—001—r03 Eupatorium ‘
compositifolium Jsog-fennel
+0 +woi—o6  Anchistea

Virginica (A fern)

+0 -—oo1—0 Osmunda

cinnamomea {4 fern)

40 —ool—o Panicum
hemitomon Maiden cane
+0 —oor—o Eupatorimm
rotundifotinvm
+0 —oor—a Castalia odorata Water-lily

Branch-swamps
Edges of swamps
Flatwoods
Hammocks

IHammocks
Swamps

Swanrps, ecte,
Swamps

Edges of swamps
Swamps

Low hammocks
Swamps
Flatwoods, ete.

Hammocks

Low grounds
Sour swamps

On trees
Pine lands

Pine lands, etc.
Bays and ponds
Low piné land
Ponds, ete.:

Flatwoods
Ponds

*Inciuding the var. nana.
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Pteridium aquilinum (A fern) Pine lands
+Pontederia cordata Ponds
Helenium tenuifolium (X) Bitter-weed - Roadsides, etc.
Eriogonum tomentosum High pine land
Saururus cersnnus Swamps

Mitchella repens (Partridge-berry) Hammocks
Andropogon scoparius (X?) Broom-sedge Qld fields

Cassiz Tora (X) Coffee-weed Fields and waste places
Smilax pumila : Hammocks
Kuhnistera pinnata (Summer

’ farewell) High pine land
Psoralea canescens High pine land
Trilisa' odoratissima - Deer-tongue Flatwoods
Nymphaea macrcphylla Bonnets - FPonds
Fleocharis interstincia (A sedge) Ponds
Eupatorium capillifolium Dog-fennel Prairies, etc.
Lorinseria areolata ' (A fern) Swamps
Doellingeria reticulata Flatwoods, ete.
Isopappus divaricatus (X) Fields and roadsides
Stenophyllus Floridanus (X) (A sedge) Fields, roadsides, etc.
Ludwigia pilosa : Ponds and ditches

Rumex hastatulus {X) (Sorrel) Fields
Osmunda regalis (A fern) © - Swamps
Rliexia Alifanus - TFlatwoods
Baptisia leuwcantha Open wéods
Pterocaulon undulatum Black-root Flatwoods
Heteropogon melanocarpus (X) (A grass) Old fields, ete
Glottidium vesicarium (X) Low grounds
Chrysopsis graminifolia - - Pine lands

{and about 200 others).

There are so many different trees in this heterogetieous region that
the one that heads the list is less abundant here than it is in northern
Florida 2s a whole, and the same might be said of many others. The only
tree that reaches its maximum abundance here seems to be the bay.
Magnolia glanca, and that is true only in the wesiern and middle divisions.

A, phytogeographer could draw many interesting conclusions from a com-
parison of the three columns of percentages, but only z few will be pointed out

‘here. It seems that Pinus Taede, Mognolia glauce, M. grandiflora, Finus glabra,

Cornus flovida, Pinus echinata, Liriodendron, Fagus, Quercus Michausii, llex
opaca, Quercus olba, Oxydendrum, Solix, Malus, Nyssa uniflora, Quercts Mary-
landica, Cyrille racemiflora, Cliftonia, Nyssa Ogeche, Symplocos, Bignonia,
Decumaria, lex glabra, Rhapidophyllum, Arundineria tecta, Pinckneya, Crookea,
Sabal glabra, Leucothoe axillaris, Quercus pumila, and Aesculus are decidedly
mote abundant in the western half than in the southeastern, while the reverse
is true of Pinus palusiris, Liguidamber, Quercus falcata, Q. Catesbaei, Q. Vir-
giniana, Taxodivm distichum, Quercus lawrifolia, Q. cinerea, Hicoria (all spe-
cles),  Titia, Sabal Palmetto, Celtis, Persea Borbonia, Acer Negundo, Morus,
Quercus Margaretta, Cholisma ferrugivea, Xanthoxylum, Bumelia, Swilgx.
lanceolata, Vitis rotundifolia, Berchemia, Tecoma, Sevenoa, Rhus copallina,
Cephalantius, Myrica f?’bfﬂli‘lﬂ, Sambucus, Asiming angustifolia, Costanea alnifo-
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lia, Tilllandsia, Eupatorivm compositifilivm, Pteridivm, Kuhwistera, Psorales,
Eupatorivmn capiliifolium, and several others. No one explanation will fit all
these cases, but some of those in the former category are simply species of more
northern distribution, which hardly extend down into the Florida peninsula at
all, and many of the latter prefer dry solls (swamps and flatwoods being com-
paratively scarce in the southeastern portion of this belt).

1t is quite likely also that the chemical comiposition of the soils has
something to do with the problem. Although no deflinite statements can
be made in the absence of chemical analyses, what is known of the
geolagy and the relations of the same species of plants to soils elsewhere
leads to the belief that phosphorus is relatively more abundant south-
eastward; and sonmie of the trees in the second category seem fo like
phosphorus, as will be painted out in the discussion of other regions.

The percentage of evergreens is 74.5 in tlte western division, 69.3 in
the middle, and 6.1 in the southeastern. The percentages of Iiricaceze
among the shrubs are 7.7, zo.5 and 87, and of Leguminosae among the
ferhg 8.4, 1.8 and 8.z respectively. Although these figures are not per-
fectly consistennt, and may not be very acecurate, the high percentage of
Ericaceae and fow percentage of Leguminosze in the middle division
must have some significance. It is probably correlated with the greater
development of sour flatwoods and bays in that division,

Economic Features—On account of the large amount of fertile
soil in this belt it attracted settlers at an early date. Several of the
old Spanish grants shown on large maps of Florida include parts of
it, and the comparatively old and important cities and towns of
Quincy, Monticello, Madison, Jasper, Live Oak, Lake City, Alachua,
Gainesville and Micanopy (all but two of them county seats) are
located in it or on its edges.* In 1910 at least 28% of the land was
cleared, and there were about 28 inhabitants to the square mile, an
increase of 16% in ten years. Negroes are in the majority, as in
most other old agricuitural regions in the Scuth.

There is considerable lumbering and turpentining on the sandier
soils, and the hardwood forests on the richer soils are of comsider-
able importance. At Gainesville there has been for many years a
hardwood sawmill which ships a great deal of lumber to foreign
countries. . )

The 1gr1-12 crop statistics in the last report of the Commis-
sioner of Agriculture are very incomplete for Gadsden and Jefferson
Counties, and not much better for Madison. Some of the deficien-

- cies have been supplied from the State census figures for 1gos, but
that method is not very satisfactory, for the production of each crop

varies from year to year, and some must have increased consider- .

*In the southern tier of counties in Georgia, Cairo, Thomasville, Quitman
and Valdosta are similarly situated. .
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ably between 1905 and 1912, With this limitation, or source of er-
ror, the leading crops seem to be as follows: Corn, sea-island cot-
ton, tobacco (mostly in Gadsden Co.), upland cotton, peanuts, sweel
potatoes, sugar cane, lettuce (Alachua Co.}, oats, (grass) hay, field
peas (including hay thereof), cabbage {mostly in Alachua Co.), vel-
vet beans, cucumbers (Alachua Co.), watermelons, beans (mostly
in Alachua Co.}, oranges (mostly in Alachua Co.), pecans, peaches,
FEnglish peas (Alachua Co.), tomatoes (Alachua Co.}, squashes
{Alachua Co.), cantaloupes {mostly in Alachua Co.), grapes, beets
(Alachua Co.), Irish potatoes, peppers (Alachua Co.}, figs, onions
(Alachua Co.), and grapefruit (Alachua Co.). It is evident from
this list that the middle division is mostly devoted to general farm-
ing, while in the eastern division, particularly in Alachua County,
there is much specialization in vegetables and citroas fruits, which
are mostly marketed in the North.
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11. TALLAHTASSEE RED HILLS,

(FIGURES 32, 34, 69-73)

References. Harper 1 (282-283), Matson & Clapp (99, 144), Matson &
Sanford (149, 350-353), Sellards 1 {47-40, 53-58), Sellards & Gunter 3 (133
136, 138), Smith 2, Thompson, Torrey, and U, S. soil survey of Leon
County (by Wilder, Drake, Jones and Geib), 1906, Illustrated in 3d Ann.
Rep, pl. 6, 7.1, 81 (all iake scenes), and in Pop. Sci. Monthly &5:340. 1014.

This region bears much the same relation to the adjoining ham-

mock Delt that the Marianna red lands do to the West Florida cy-
press pend region already described.  Each is similar geologically to
the couniry bordering it on the west, north and east, but is cnaracter-
ized Dby richer, redder soils, more hilly topography, a scarcity of
long-leaf pine, and other characters correlated with the soil and to-
pography. IFurthermore, they do not differ much in area, and each
is almost confined to a single county, and barely crosses the north-
ern boundary of the State. :
' The Tallahassee red hills are estimated to cover 340 square
tuiles, all in Leon County or possibly extending a little beyond its
borders on the north and east. There is nothing exactly like it in
any other part of Florida, or the world, except that there are limited
areas very similar to parts of it in the Middle Florida hammock
belt, in Jefferson and Madison Counties. Many persons have com-
pared this hill country to the red hills of South Georgia, but the two
regions are entirely disconnected, and the resemblance is only super-
ficial, for there are fundamental differences in geology, soil, topog-
raphy and vegetation, '

Geology and Soils—Rock outcrops are scarce and poor in fos-
sils, but from what is known of the surrounding country, and the
records of a few wells, the underlying rocks have been mapped as

. Upper Oligocene. Most of the material exposed in railroad cuts
and other excavations is a reddish brown sandy clay. Several feet
below the surface it is sometimes purer, and mottled somewhat as in

~ the pine regions of West and East Florida. Nodules or fragments
of a gritty yellowish rock containing over 1 5% of phosphorus
pentoxide (equivalent to over 30% of tri-calcium phosphate, or

nearly half as much as in some of the phosphate rock that is mined

in peninsular Florida) are common in many places, either close to
the surface or a few feet down; while in many other places fer-
ruginous concretions an inch or less in diameter are scattered over
the surface, as in the “pimiply lands” of South Georgia and West

.
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Florida. Where the phosphatic rock approaches the surface the soil
is browner than usual.

The prevailing surface loam looks much like the Tafayette (?)
red Joam of the older parts of the coastal plain, but it is not quite
such a brilliant red, and it is evidently different in chemical compo-
sition.  On shaded banks along roads the earth is commonly en-
crusted with a minute gray-green lichen, rarely seen elsewhere, and
the sides of railroad cuts become clothed with grass and other veg-
etation much more quickly than in other parts of the South; all of
which seems to point to some special element of fertility in the soil.

The surface loam is usually over three-fourths sand, and very
pervious to water, and yet there is enough clay in the red soils to
make vertical banks retain their shape for years. The Jproportion of
sand is greatest in level areas, both uplands and lowlands. Gullies
are almost unknown, except alongside of roads on steep grades, and
furrows in the fields usually run pretty straight in almost any direc-
tion regardless of the topography, instead of being carefully Jleveled
and terraced as they are in the superficially similar red hills of South
Georgia. Most of this soil has just about the right - proportions of
sand and clay to make good roads, and there is probably no part of
Florida where the natural or unimproved roads are better in both
wet and dry weather than they are here.

The following mechanical analyses of three characteristic up-
land soils of this region, with their subsoils, have been taken from
the government -soil survey of Leon County, published ' in 1906,
Each represents the average of two or more samples from different
localities, but neither the localities nor the depths are given in the
report.

I “Orangeburg* fine sandy loam.” This is a “brown, reddish, or
yellow medium to fine sandy Ioam, from 4 to I5 inches deep,” with a sub-
s0il of “red sandy <lay to a depth of 36 inches and usually much decper;”
but both soil and subsoil vary considerably from the average. This soil

*The name “Orangeburg” for.a series of soils seems to have been first
used by the U. 8. Burean of Soilz in connection with Darliing_tOn County,
South Carolina, and Perry County, Alabamz, surveyed in 1ooz, though it is
probably derived from Orangeburg (city and county), S. C., surveyed
two years later. Most of ‘the soils thus designated are red loams of
the Lafayette formation, widely distributed in the more elevated parts
of the coastal plain from Nosth Carolina to Texas. The red soil around
Taliahassee differs notably from the typica! “Orangeburg” in not being
easily guilied, zs above stated, and in the high percentage of phosphorus,
indicated below, if not in other ways.
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covers about one-third of the whole region, and most of i} is or has been
under cultivation, :

2, Subsoil of same,

3 “Norfolk fine sandy loam.” Typically this is said to be a grayish

or light-brown fine sandy loam about 8§ inches deep, underlajd by a few .

inches of yellow sandy loam and then vellow sandy clay or clay loam.
Tt is almost as extensive as the “Orangeburg fine sandy loam,” from which
it seems to differ chiefiy in being paler and therefore presumably contain-
ing less iron. Much if not most of it is under cultivation,

4. Subsoil of same,

5. “Gadsden sandy loam.” This is a “brown sandy loam from 8 to 14
inches deep, underlain by grayish-yellow or yellow sand or light sandy
loam to a depth of 3 feet or more” “The surface soil is very similar to
some of the Norfolk fine sandy loam, but the subsoil is dissimilar in
that the underlying sandy clay of that type is entirely wanting or is found
only in spots at a depth of nearly 3 feet below the surface,” This is said
to cover 5,652 acres in Leon County, and ig mostly under cultivation,

6. Subsoil of same.

MECHANICAL ANALYSES OF SOILS AND SUBSOILS oF Tarramassse Rep Hivirs,

I 2 3 4 5 6

Fine gravel (z-1 mm.) ——co______ C.4 0.3 0.3 0.2 0.9 0.7
Coarse sand (I-5 mm.) ece——oe oo &g 4.3 3.0 3T 131 121
Medium sand (.5-.25 mm.) —cool_.. 12.3 7.6 103 58 147 131
Fine sand (25-.1 mm.) eeooeommn o 425 331 526 386 400 421
Very fine sand (.1-.05 mm.) —cceeeoo 7.3 132 143 153  IL4 107
Silt (.05-.005 ML) omommeo 5.5 57 74 46 56 48
Clay (0050 mm.) —coo o 126 354 08 322 138 143
Total oL 995 996 000 998 008 go8

In addition to these there is considerable “Norfolk sand” in this
region, but as it oceurs also in other parts of Leon County, and the locali-
ties are not specified, it would not be safe to guote the analyses in the
soil survey report as pertaining to the Tallahassee red hills.

We are fortunate in having a few chemical analyses of soils
from this region. The first is from the 6th volume of the Tenth

Census, p. 198. It represents g inches of brown loam upland soil -

from 6 miles northeast of Tallahassee, where the vegetation was
“post, red and Spanish oaks, short-leaf pine, hickory and sweet
gum,” collected in 1880 by Dr. Eugene A. Smith, and analyzed un-
der his direction at the University of Alabama by Chappell Cory.
Like other analyses published in the same volume, this was made by
Peter’s acid digestion method (described by Hilgard in Tenth-Cen-
sus, 5:72; Soils 340-343; and elsewhere). The percentages of ‘the
various constituents represent what is dissolved by hot hydrochloric
acid in five days, and in some cases may be much less than the total;
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but this method is believed to give results more compatible with the
observed productivity of soils than any other.
The analysis is as follows:

‘Water and organic matter ———-mmoommoe 3.982 per cent
Potash (K20) i o005 F“
Soda (Naz20) commmm s o013 0«
Lime (CaQ) —ommee o 243 ¢ ¢
Magnesia (MgQ) - 023 %"
Phosphoric acid anhydride (P205) —ccomeemoee 323 ¢ ¢
Sulphuric acid anhydride (SO2) —ocmmmoeeoees oII 4
Brown oxide of manganese {Mn304) -—coee- o024
Peroxide of iron (Fe203) —mmeeoccoocccmeo r4gr ¢ %
Aluming (A1203) oo 3977 ¢«
Soluble siliea —mmmmmemmee .. 2640 ¢ ¢
Insoluble matter - 86,460 =

As compared with other northern Florida soils analyzed in the
same report, this is the highest in iron and phosphorus, and the low-
est in soda, manganese, and sulphur. It is considerably above the
world’s average in phosphorus, but, like most other Florida soils,
rather Jow in potassium. S

‘Two samples of soils with corresponding subsoils were cal-
lected by the writer near Tallahassee in the summer of 1914 and
partially analyzed by L. HHeimburger, Aksistant State Chemist. The
methods used* are somewhat different from those used in the Tenth
Census, but the results seem similar enough, as far as they go.

The samples are as follows: _

1. Rich dense woeds near top of hill on St. Augustine road about a
mile east of Tallahassee. Gray sandy loam with considerable humus,
0—6 inches. ’

2. Subsoil of same, a littie more ycliow in color, 6—12 inches. .

3. Open short-leaf pine woods on north side of railroad zhowt 2
miles - east of Tallahassee, Similar to No. 1, but with less humus. A
few earthworms were encountered in digging this sample, strange to say.
0—46 inches. .

4. Subsoil of same. 6—r12 inches.

Both localities seem to be in areas mapped as “Orangeburg fine sandy
loam” on the government soil map, but the second is most like the “Orange-

. burg” soils of other states.

*See appendix.
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ANALYSES
T 2 3 4
Moisture {(H20Q) oo L.07 67 6o .35
Volatile matter ————ooo . ___ 730 439 474 301
Nitrogen -~ —ooomom 219 142 167 121
Potash (K20) comomomaee .. 045 ofc 050 050
Lime (Ca0) -vmmnmoomme S — 505 335 .37 20
Phosphoric acid (P205) oo 272 276 138 .108
Iron and aluming (Al1203, Fe203) —moceeees 5I0 721 430 486
Insoluble matter -~ ___________ _ 87.30 8345 oIy 9243

In both cases the moisture, volatile matter and nitrogen (which
come from the humus) are of course more abundant in the soil than
in the subsoil, and the same is true of the lime; while the potash,
iron and alumina, and insoluble matter are more abundant in the sub-
soil (except that in the short-leal pine soil the petash seems to be
the same in both soil and subsoil). The phosphoric acid does not
seem to vary much with the depth. In the rich woods it is above the
world’s average, though not as high as in the sample collected by Dr.
Smith ; whether on account of an actual difference in the soil or
merely the different metliod of analysis it is impossible to say. In
the short-leaf pine woods the phosphorus content is only fair, how-
ever; and the significance of this fact will be pointed out farther on
in discussing the vegetation. The short-leaf pine soil is poorer in all
volatile and soluble constituents (except potash) than the other, as
might have been expected.

Salamander-hiils are occasionally seen within three or four
miles of the southern edge of this region, the animals probably wan-
dering in from the very sandy region bordering it on the south
{which will be described next). Moles and earthworms occur here
also; perhaps more commonly than in other parts of Florida.

Topography and H ydmgf’aphy—The topography is everywhere
hilly, probably more so on the average than in any equal area in
Flonda. Differences of elevation of 1oo feet in less than half a

mile are not uncommon, especially near the southern edge of the re-’

gion, where the highest hills are a little over 200 feet above. sea-
level. - A mile or so east of Tallahassee is a railroad cut about 40

feet deep, which seems to be the deepest one in the State. But there :

are almost no bluffs, ravines, or hills too steep for wagons to climb,
and some of the roads run nearly straight for several miles; regard-
less of the hills. The valleys are mostly broad and more or less
flat-bottomed, and probably were not formed altogether by surface
erosion, for running water is scarce. There are no caves or natural
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bridges, however, such as are characteristic of some regions of solu-
tion topography,

No rivers traverse the region, but there are a few sluggish
creeks and branches, running into lakes or ponds, where the water
sinks into the ground or evaporates, or both. The low grounds
around Tallahassee are said to be lower than the nearest point on
the Ocklocknee River, seven or eight miles away ; and all the drain-
age from Tallahassee, that does not evaporate or soak into the
ground first, goes through Munson’s Pond or Lake, about five miles
south (Iig. 75), and then to a sink a few miles farther south.

The most characteristic hydrographic feature of this region,
distinguishing it from most other red hill regions, is its large lakes,
three or four in number. These are several square miles in area
irregularly shaped, all shallow and flat-bottomed, with sink-holes at
their edges or elsewhere, and are often nearly dry for several years
at a time. (See Sellards 1 in bibliogaphy.) They were at their
lowest stage about rgio, and at their highest (perhaps eight ot ten
feet ahove low water) about 1g12. In addition to the large lakes
there are several smaller ones, from a few hundred acres down to
mere ponds an acre or so in extent. All are essentially treeless, ex-
cept that there is a good déal of cypress in the eastern half of Lake
Lafayette, .

FExcept in the immediate vicinity of lakes and streams, the
ground-water lies at a considerable distance below the surface.
Consequently wells are less numerous than houses, and gocd ones
are scarce. Springs are almost wanting, too, so that one walking
any considerable distance through this region in warm dry weather
ig likely to get rather thirsty. The city of Tallahassee gets an un-
failing supply of good water from artesian wells, in which the water
stands nearly 100 feet below the surface (or not very far from sea-
level). '

Vegetation Types—The drier uplands seem to have been cov-
ered originally with comparatively open forests of short-leaf pine
(Pinus echinata), red oak, hickory, dogwood, ete. Considerable
areas of this forest still remain, thougl a good deal of it may be
second growth. On sandier soils near the center of the region there
are limited areas (perhaps several hundred acres) of long-leaf pine
forest, differing from the typical piney weods of other regions in the
scarcity or absence of saw—pa'lmetto and wire-grass among the under-
growth. DBoth the short-leaf and the long-leaf pine forests are sub-
ject to occasional fires.  On some of the hilisides and richer uplands
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dense hardwood forests with considerable humus can be seen, and
the branches and creeks are bordered by wet woods or swamps. The
fakes and ponds of course have their characteristic vegetation.
Finally, the old fields, roadsides, railroad rights-of-way, etc., which
cover a large part of the area, have a characteristic weed vegetation,
probably more conspicuous here than in any other part of Florida.

Plonts-—The following list is based on observations made in
every month in the year except January and February, and it ought
to be fairly accurate as far as it goes.

TREES

Short-leaf pine Uplands
Short-leaf pine Low grounds mostly

++24 Pinus echinata
+8.8 Pinus Taeda

++7.6 Liquidambar Styraciflua Sweet gum Varicus situations
+6.8 Cornus florida Dogwood Dry wo_ods
-+4.5 Quercus falcata Red oak Uplands

—4.2 Pinus palustris Long-leaf pine  Poorer soils
—4.2 Taxodinm imbricarium (Pond) cypress Lake Lafayette

+-+4.2 Quercus Virginiana Live oak Varicus situations
++42.8 Quercus migra : Water oak Various situations
+2.5 Magnolia grandifiora Magnolia Rich woods
+2.2 Prunus serotina (X) Wild cherry Roadsides, etc.
+2.1 Hicoria alba Hickory Uplands '
++20 Melia Azedarach (X) Chinaberry Roadsides, etc,
++1.8 Quercus stellata Post ozk Uplands
~—1.7 Magnolia glauca Bay Wet woods
—I1.7 Nyssa biflora Black gum Swaimps

Near Centerville
Rich woods, etc.

—1.5 Pinus Elliottii Slash pine
+1.2 Quercus laurifolia

“+1.0 Salix nigra Willow Low grounds
+0.0 Fagus grandifolia Beech Rich woods
0.9 Pinus glabra Spruce pine Rich woods
+0.0 Malus angustifolia Crab-apple Dry woods
0.8 Acer rubrum Maple Wet woods
+0.8 Nyssa uniflora - Tuopelo gum Swamps and sloughs

+o8 Diospyros Virginfana (X) Persimmon Old fields, etc.
+a7 Quercus Marylandica Black-jack oak Dry uplands

++0.7 Quercus velutina (Black oak) Dry uplands
0.7+ Ostrya Virginiana Rich woods
+0.6 Quercus alba White oak Rich woods
+0.6 Hicoria glabra? Hickory Uplands
+0.6 Quercus Michauxii (Swamp chest-
nut oak) Low grounds
0.6 Ilex opaca Holly : Rich woods
-Fo.5 Tilia pubescens (Lin, basswood) Rich- woods
+0.5 Morus rubra ‘ Mulberry Rick woods

+0.5 Cercig Canadensis Redbud Rich woods
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—u,2 Liriodendron Tulipifera
+0.2 Nyssa sylvatica

0.2 Acer rubrum tridens?
+c0.2 Oxydendrum arboreum

0.z Taxodium distichtzm

0,z Carpinus Caroliniana
+6.2 Halesia diptera

{and 8 or 10 others),

SMALL TREES

++.17 Sassafras variifolium (X)
.14 Cyrilla racemiflora
+.12 Viburnum rafidulam
-+.09 Batodendron arboreum
+=+.09 Prunus angustifclia (X)

+.04 Crataegus sp.
.04 Myrica cerifera
+.03 Prunus sp.¥ (X)
+.03 Symplocos tinctoria
+.03 Osmanthus Americana
.02 Bumeliz lanuginosa
0z Celtis pumila
.02 Cratazegus aestivalis
.0z Chionanthus Virginica
"~ (and 6 others).

+--.027 Parthenocissus
quinquefolia
+.020 Smilax lanceolata
+.015 Rhus radicans
~+.013 Rubus trivialis (X)
4,011 Lonicera Japonica {X)

+.010 Tecoma radicans
+.010 Vitis rotundifolia

4+ o010 Gelsemium sempervirens
+.000 Lonicera sempervirens

+-+.008 Rosa laevigata (X)
+.007 Smilax glauca

+. 006 Vitis aestivalis?
004 Bignonia crucigera
00z Decumaria barbara

Poplar Wet woods
Black gum Dry woods
Maple Swamps
Sourwood . Uplands
Cypress Swamps
Ironwood Low grounds

Rich woods

OR LARGE SHRUBS

Sassafras 01d fields, ete,
Tyty Swamps

Black haw Rich woods
Sparkleberry Dry woods
Wild plum Old fields

Red haw Dry woods
Mytrtle Rich woods
{Plum) Roadsides, etc.

Rich woods
Rich woods

Woods
Hackberry Dry woods, ete.
. May haw = Small ponds
Graybeard Rich, woods

VINES

Virginia creeper Woods
{(Wild smilax) Various situations

Poison ivy Low grounds, etc.
Dewberry Old fields, etc.
Japanese

honeysuckle Roadsides, etc.
(Cow-itch) Various situationg

Bullace or

‘muscadine  Places exempt from fire
Yellow jessamine Places exempt from fire

Honeysuckle Roadsides, etc.
Cherokee rose  Roadsides

Dry woods and old

fields -

Wild grape Wioods, etc.
Cross-vine Wioods, ete.
Wet woods

*A gmall tree resembling P,

fruit, more or less edible, and ripening any time between May and October,

umbellaie, the hog plum, but with

273
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.002 Smilax rotundifolia?
.00z Ampelopsis arborea
(and a few others),

SHRUBS
“+.028 Rubus cuneifolius (X)  Blackberry
+.022 Ceanothus Americanyg (Red-shank)
+.021 Rhis copalling Sumac

“+.020 Cephalanthus occidentalis Elbow-bush

014 Callicarpa Americana
011 Aralia spinosa
++.011 Lantana Sellowizna (X)
.01z Castanca alnifolia Chinguapin
+.010 Sambucus Canadensis (X) Eider
+-.008 Lantany Camara (X
+.008 Polycodium stamineum? Gooseberry
007 Quercus pumila Qak runner
+.007 Styrax Americans
2006 Rhus Toxicodendron
+.005 Baccharis halimifoliz ()

Prickly ash

Poison oak

+.003 Salix humilis? Willow
004 Arundinaria tecta - Reed
+.004 Crataegus uniflorn Haw

+.004 Rhus radicans (¥)* Poison oak
003 Itea Virginica
+.003 Asiming parvifiora Pawpaw
003 Azalea' nudiflora Honeysuckle
003 Phorandendron flavescens Mistletoe
+.003 Euonymus Americanus
003 Rhus Vernix
0oz Cornus sp.
002 Aesculus Pavia
(and zbout 14 others),

Buckeye

HERBS

Spanish moss
Broom-sedge

++.012 Tillandsia usneocides
++-.004 Andropogon sp.¥ (X?)
++.004 Ambrosia artemisizefolia

{(X) Ragweed
+-F.004 Trifolium Carolinianum

(X) Clower
+-.004 Plantago Virginica (X)  (Plantain)
“+~.003 Panicum hemitomon Maiden cane
++-.003 Sporobolus Indicus (X) (A grass)

*A low form growing only a few inches high

Poison sumac -

Woods

Low grounds mosily

Old fields, etc,

Dry woods

Dry woods, old fields

"Around lzkes and
ponds

French mulberryPlaces exempt from fire

Rich woods, etc,
Roadsides

Dry woods
Low grounds
Roadsides

Dry woods

Dry pine woods, ete.
Swamps

Dry woods
Roadsides, etc,
Low grounds
Damp woods
Dry woods
Rich woods
Swamps

Woods

Woods

On trees

Rich woods
Wet woods
Woods

Dry woods ete,

On trees
Old figlds, ete.

Waste places

Fields and roadsides
Old fields, ete. )
Lakes and ponds
Roadsides, ete,

tProbably mostly A, scoparius, but also includes A, argyrgens and per-
haps other species which are difficult to distinguish before they bloom.

+.003
+-.003
+-+.002

++.002
+.002
~-.002
+-t-.002
-+.002

+.002

-+.002
+.002
+-.002
“+.002
+.c01
+--.cox
~+-.001
~+.001

~+.001
++.0012
-+.001

+.001
—+.001
-+-F.o01

--.001
+-+.001

—+.001

.00
+.001
—+.001

-t

+.001
+.001
—+.001

+.001
+.001

R
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Pontederia cordata
Lepidium Virginicum (X) Peppergrass
Heteropogon melanocar-
pus (X) (A grass)
Cassia Tora (X) Coffee-weed
Helenium tenuifolium (X) Bitter-weed
Erianthus sp. (A tall grass)
Chaerophyllum sp, (X)
Pteridium aguilinum
Syntherisma sanguinale
(X) ‘ Crab grass
Caprioia Dactylon (X) Bermuda grass
Sida rhombifolia (X) (Tea-weed)
Cyperus rotundus (X) Nut-grass
Castalia odorata Water-lily
Mitchella repens
Apium Ammi (X)
Specularia perfoliata (X)
Eupatorium compositifoli-
um (X)
Juncus effusus (X:2)
O=xalis stricta? (X)
Eupatorium capillifolium .
(X?) Dog-fennel

(A fern)

Dog-fennel
(Rush)

Spermolepis divaricatus
(x)
Chamaecrista fasciculata
(X7 {Partridge pea}
Geranium Carolinianum
{(X)
Rumex hastatulus (X)
Agsplenium platyneuron
{(X?) {A fern)
Diocdia teres (X)
Chrysopsis graminifolia
Sitilias Caroliniana (X)
Gnaphalinm  purpureum
{(X)
Richardia scabra (X)

(Sorrel)

Linaria Canadensis (X) .
Oénothera biennis (X) {(Evening

: primrose)
Leptilon Canadense (X)
Cnidoscolus’ stimulosns  (Nettle)

Erigeron ramosus (X)

Elephantopus tomenito-
sus’?

Angelica hirsuta

Solanum Carolinense (X)

Lespedeza striata (X)  Japan clover

I.akes and ponds
Waste places

Old fields
Waste places
Roadsides, ete.
Dry woods, etc.
Waste places
Dry woods, ete.

Fields and roadsides
Fields and roadsides
Waste places
Cultivated fields, etc.
Lakes and ponds

(Partridge-berry) Rich woods, ete,

Waste places
Roadsides, etc,

Old flelds, etc.
Low grounds
‘/Vaste ‘p]El-CCS

Low grounds

Waste places
Old fields, ete,

Wiste places
Fields, etc,

Shaded roadsides, etc,
Railroads, ete.

Pine woods

Waste places

Waste places
IFields, efc.
Fields and roadsides

Old felds, ete.
Fields

Dry woods, etc.
Old fields, ete.

Dry woods

Dry woods
Waste places
Waste places, etc.
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+ Salvia ilyrata Dry woods, ete.
Lorinseria areolata A fern Wet woods
+-+ Medicago Arabica (X}  Bur-clowver Waste places
-+ Meibomia purpurea (X} Beggar-weed Fields, ete.
=+ Anthemis Cotula (X) (Dog-fennel) Waste places
+ Paspalum sp. (X) (A grass) Roadsides, ete,
+ Baptisia leucantha Dry woods, ete,
Sericocarpus Difoliatus - Pine woods
T+t Sonchus asper (X) Waste places
++ Mesosphaerum sp.* (X) Roadsides, etc.
+ Isopappus divaricatus (X) Fields, etc.
+ Boehmeria cylindrica Low grounds
44 Genchrus echinatus (X) Sand-spur Fields and roadsides
-+ Chaetochloa sp. (X) {A grass) Waste places
-+ Erythrina herbacea Woods, etc.
+ Sanieula Marylandica Dry woods
+ Eupatorium perfoliatum  Boneset Low grouads
Smilax pumila ’ Rich woods
Solidago odora . Pine woods
Dasystoma Virginica Goldenrod Dry woods .
-+ Bidens bipinnata (X) Spanish needles Waste places
-+ Brasenia purpurea _ Lakes and ponds
+ Eleusine Indica (3 (A grass) Waste places
++ Utricularip inflata - Lakes
-+ Helianthemum .
Carolinianum Dry woods
-+ Polymnia Uvedalia {Bear-foot) Rich woods, etc.
+ Lespedeza hirta Dry woods
+ Polygonum hydropiper- -
oides {Smart-weed) Miry places
+ Sagittaria latifolia Miry places
- Sida acuta (X) ‘ Roeadsides, etc.
+ Heliotropium anchusae- .
folium (X) Roadsides, etc.
=+ Panicum gibbum (X7} (A grass) Miry places
Osmunda cinnamomesz (A fern) Sandy low grounds
Saururus cernuus Swamps, ecte.
Phaseolus polystachyns  (Wild bean) Rich woods
+-+ Nelumbo lutea {Winkapin, :
vankapin} Lakes and ponds
+ Daucus pusillus (3) Roadsides, efe.
-+ Kneiffia sp. Dry woods
+ Panicum commutatum? {4 grass) Rich wooeds
4+ - Dioscorea villosa? (Wild yam) Rich woods
~+ Morongia uncinata Dry woods

*A tall much-branched weed -apparently not described in ary wotk on
plants of the southeastern states, It is common in the streets of Talla-
hassee and some old towns in other parts of the state.
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Polypodium polypodioides (A fern) Oxn trees
-+ Hymenopappus -
Carolinensis (X) ) Sandy roadsides, ctc.
-+ Argemone Mexicana (X) Waste places
+ Chrysopsis Mariana Dry woods
-+ Amaranthus spinosus (X) Careless : Waste places
++ Gerardia fascieulata (X) Old fields, etc.
+ Phytolacea rigida (X) FPokeberry Waste places
Bidens coronata Miry places
+ . Croton glandulosus (X) Waste places
+ Aeschynomene Virginica
(X) Dritches, ete,
+-+ Euphorbia heterophylla -
(X) Waste places
+ Sorghastrum nutans* (A grass) Old fields, ste.
++ Panicum proliferum (X) (A grass) - Ditches

Cenchrus tribuloides Sand-spur Railroads, pastures, ete
(and about 300 others,) .

In a region so unique in soif and topography it scems strange that
there are no species peculiar to it, and very few rare plants. In this re-
spect it contrasts strongly with the Apalachicola bluff region (WNo. 3).
Although that is much smaller than the Tallahassee red hills, and does
not differ mwch from many places in Georgia and Alabama, it has two
trees confined to it, and several species which are rare elskwhere. There
are indeed many species more abundant in the Talinhassee region than
elsewhere in Florida, but nearly all of thesé are pretty widely distributed
in other states.t They may be divided into several categories, according
to the reasons for their abundance here, : '

From what is known of their distribution elsewhere it seems probable
that the sweet gum, live vak and water ozk are most abundant here be-
cause they like phosphorus. It is noteworthy that they all three grow
in the rich woods a mile east of Tallihassee, where the soil is above
the world’s average in phosphorus, but not in the short-leaf pine woods
two miles east, where the percentage of phosphorius is only about half
as much (nor in central Illinois, where the soil is rich in almost everything
except phosphorus), In like manner it is inferred that the short-leaf pine
(Pinus  echinata), dogwood, red oak, hickory (Hicoria alba), post oak,
black-jack oak (Quercus Marylandica) and black oak are partial to iron
or alumina, or both, and that Pinus Tacde, Magnolin grendifiora, Quercus
lawrifolia, Fagus, Ostrya, Hicoria glabra, Parthenocissus, and many shrubs
and herbs are common here on account of the abundance of humus. |

*Formerly called Chrysopogon avenacens. OQur plant is mostly the glaucous
form, S. Linneanwm and S. secundum also oceur in this region, but less abund-
antly. _

tAt least 70% of the species above listed grow also in the southeastern
corner of Virginia and neighboring: parts of North Carolina, a region differing
considerably from this in soil, topé”é:japhy and climate. (See Torreya ¢:223-224,
1909; Bull. Torrey Bot. Club 34 :;3'5'6__:; IQ07; 37 :1420-422. 1910.)
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The abundance of wild cherry, chinaberry, persimmon, sassafras, wild
plum, Cherokee rose, lantanas, and the multitude of herbaceous weeds is
eastly explained by the fact that this region has been longer and more
extensively cultivated than any other area of the same size in Florida.
This is the only region in the state in which weeds predominate (in bulk,
not necessarily in species) over native herbs. Some of the weeds doubt-
less have their soil preferences too, and might not thrive in the more
sandy parts of Florida. It is significant that almost none of the weeds
are evergreemn. : )

In the case of some of the species whose names are followed by (X)
in the foregoing plant list, one finds no intimation in ecurrent botanical
manuals that they are not indigenous in Florida, and some of them are
probably here branded as weeds for the first time. But they grow only
in artificial or unnatural habitats, such as fields and roadsides, and could
hardly have existed here before the country was inhabited (though some
of them were probably here with the Indians several centuries ago).
Whether or not they are native anywhere else in the United States is a
guestion that does not need to be considered here.

The following trees, which are more or less common not far away,
or in other red hill regions, are rare or wanting here:—Pinus sereting, £.
clousa, Taxodiwm distichum, Juniperns, Sabal Palmetto, Tuglans, Hicoria
aquatica, Popuins, Saliz longipes, Betula, Quercus geminata, Q. Fhellos,
Q. cinerea, Q. Catesbaei, Ulmus (all species), Magnolie macrophyila, Lir-
icdendron, Platanus, Gleditschio, Persca, and Fraxinus, Some of these
prefer poor sandy soils and some alluvial soils, both of which are almost
wanting here; while the reasons for the absence of a few of them =zre less
evident.

The proportions of evergreens and Ericaceae are rather low, 53.1%
and 8% respectively, while that of Leguminosae is above the average;
21l of which indicates fertile soils. (It is hardly worth while to figure out
the exact percentage of Leguminosae for this region, as most of them
are weeds.) (Grasses are quite abundant here too, a fact of interest to
the stockman and dairyman.

The everzreens generally keep their leaves about two years, and the de-
ciduous trees seven or eight months,

Economic Features—TFor the whole of Leon County in 1910 the
proportion of improved land was estimated at 24 %, the density of
population 27 per square mile (a little less than in 1900), and the
proportion of whites 24%. For the red hill portion of the county
the proportion of improved land is considerably higher, probably at
least 40% (and adding abandoned fields to this doubtless makes the
forests less than half the area}, the density of population is greater,

perhaps as much as 40 inhabitants to the square mile, and the per-

centage of whites, outside of Tallahassee, even less.
) This region was cultivated by the Indians long before the white
man came, and until within the last few decades it was the leading
agricultural section of the State in proportion to its size, with the
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possible exception of the Marianna red lands. Even yet, after three-
quarters of a century of cultivation by whites and negroes, most of
the farmers do not consider it necessary to use commercial fertiliz-
ers. According to the last census there were in Leon County 100,-
349 acres of improved land, and the expenditure for fertilizer in
1909 was $31,510, or about 29 cents per acre (as compared with $2
per acre for the whole State). And no doubt most of the ferti-
lizer was used in the more sandy parts of the county, leaving the
amount used in the red hills much smaller than the figures would
indicate.

This seems to be the only part of northern Florida, outside of
cities, where cattle and hogs are not allowed to run at large. (The
stock law, or no-fence law, is pretty closely correlated with the
amount of woodland, for wherever cultivated fields cccupy only a
small part of the area, as is the case in most parts of Florida, the
fields are fenced and cattle are allowed to graze in the woods; while
where fields predominate it is more economical to put fences around
the pastures and leave the fields unfenced.)

Other interesting features oi this region, not so easily ex-
plained, are that the ox is the favorite beast of burden among the
negro farmers; and that here, more than anywhere efse in northern
Florida, large areas are owned and preserved for hunting and other
purposes by persons who usually spend only the winter months in the
South.

The leading crops in 1912, in order of value, were approxi-
mately as follows: Corn, upland cotton, sweet potatoes, sugar-cane,
field peas (and hay thereof), peanuts, (grass) hay, velvet beans,
oats, pecans, pears, watermelons, tobacco, peaches and figs.

Long-leaf pine being scarce, there is hardly any lumbering or
turpentining, and little use is made of the forests except for fuel
and other common farm purposes. Some wild smilax (Smilax
lanceolata) and other evergreens are gathered for Christmas decora-
tions, but there seems to be no large trade in them as there is in
southern Alabama. Some Spanish moss is used for mattress-mak-
ing, and probably shipped away to some extent. This industry
would seem to be capable of great development, for the supply of

.moss is practically inexhaustible.
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12. BELLAIR SAND REGION.
(FIGURES 74, 75)

References—Nash (101,107) and U, S. soil survey of Leon Co.

This embraces about 250 square miles in Leon and Wakulla
Counties. In the Third Annual Report it was treated as a part
of the peninsular lime-sink region (described farther on); but as
it is entirely disconnected from that, and differs somewhat in veg-
etation and other characters, it is now described separately.

Geology and Soils—The whole area seems to be underlaid by
a limestone of Oligocene age, which crops out occasionally
. through the surface sands in boulder-like patches a few square
feet in area and a few inches high, usvally too small to have any
vegetation on them, This type of rock outcrop {namely, calcare-
ous rocks surrounded by sand) is not found in any of the regions
previously described, but it is rather common in some parts of the
Florida peninsula. Such outcrops are not found on every square
mile, however, and they constitute only an infinitesimal fraction
of the whole area. Some excavations in the neighborhood of
ponds and streams have disclosed a pale reddish sandy clay, sim-
ilar to that in various other long-leaf pine regions, but it seems
never to approach the surface nearer than a foot or two, and at
present there is no way of knowing just how extensive it is,

The prevailing surface material is a pale buff loamy sand
from one to several feet deep,* remarkably homogeneous
throughout except that the uppermost few inches, influenced by
the vegetation, are of course a little grayer. It is of rather fine
texture in Leon County, but a little coarser in Wakulla. In some
places where the ground-water is nearer the surface the sand is
firmer, and the vegetation considerably different.

The deep dry sand is called “Sandhill”4 in the government
soil survey of Leon County, and the mechanical analyses of it in

*Somie railroad cuts ten feet deep do not reack the bottom of the sand,
On account of the character of the soil, this region, like other very sandy
regions (the northern part of the lower peninsula of Michigan, for example)
is traversed by a maze of ill-defined, “heavy” and changeable roads. But in
a few places the underlying clay has heen dug out and used for surfacing the
roads, with- very satisfactory results.

TNearly all the other areas hitherto classed as “Sandhill”? by the U, 5.
Bureau of Sofls.are along the fall-line in North and South Carolinz (the
same type is. also extensively developed in Georgia, but not vet mapped by
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that publication are reproduced herewith. The locality from
which the samples were takeir is not specified, nor are the respect-
ive depths. The first column is for soil and the second for sub-

soil,
MrcianicAL Awaryses oF “SanpELL” Lron County,

_Seil  Subsoil

Fine gravel (2-1 mm.) -—-oommmmmmm e 02  (Tracu;

Coarse sand {I-.5 mOL) oo 8.6 Q.3
Medinm sand (.5-25 mm.) —commmmoeee o 24.5 23.8
Fine sand (.25-.1 mm.) —ceemmmmomo e -—-== 519 49.7
Very fine sand (L1-.05 mm.) womemmmmmomm e I1.1 11.4
Silt (.05-.005 ML) com oot I.I Lo
Clay (005-0 IMIM.) oo e 2.3 2.4

Total —em e 9.7 99.6

There is comparatively little difference between soil and sub-
soil; a fact brought out also by the chemical analysis given below.
Samples of soil and subsoil were collected by the writer on dry
sandy uplands about 314 miles south of Tallahassee, July 22,
1914, and analyzed by L. Heimburgerhﬁssistant State Chemist,
in the manner described in the dppendix.” The first column of
figures fepresents- the first six inches from the sutface, and the
second, six to twelve inches.

Parrial CHEMICAL AwarLvsEs oF “SawpEILL,” Leox Counrty.
Soil  Subsoil

Moisture oo .12 04
Volatile matter o oao oo 1.67 0o
Nitrogen (N) oo 08y 085
Potash (K20) com oo 030 035
Lime (€a0) —omommmmmem e 183 193
Phosphoric acid (P205) —ccmmmmmm e 032 022
Iron and alumina (Fe203, Al203) —commom 115 IL.5I
Insoluble matter - - - 97:38 9769

Although this soil is of course poorer than that of the neigh-
boring red hills in humus and all soluble constituents, it is not the
poorest soil there is by any means, and there are many small
farms scattered over it

them as such), along creeks-and rivers in the coastal plain of the Carolinas
and Georgia, and near the Guif coast of Florida. The area under considera-
tion belongs to neither of these classes, but in soil and vegetation it is very
similar to typical sand-hills, (For descriptions of the vegetation of the fall-
line sand-kills of the Carolinas see Bul. Torrey Bot. Cluly 37:413. 1gro; 38:22s.
1911; and for that of the Auvial sand-hills of Georgia see Ann. N. Y. Acad,

Sci. 17:82-8g.  1906.)
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Ants and salamanders are comumon in this soil, and gophers,
moles, doodle-bugs and other subterranean animals occasional.

Topography and Hydrography—The topography is mostly
gently undulating, a little hilly in some places and nearly flat in
others, and pitted with numerous basin-like depressions.* The
records of the G, F. & A. Ry. give the altitude of Spring Hill as
169 feet and Hilliardville (Benbaden P. O.) as 142; but whether
these figures refer to.sea-level or some assumed datum is not
known. Springs are unknown, or at least very scarce, and
streams are not common, but there are a few sluggish sloughs
and drains, and many ponds and lakes, These bodies of water
vary in size from an acre or so to several hundred acres. Some
of the smaller ponds are shallow enough to be dry a large part of
the time, while others are permanent. The seasonal fluctuation
of the water in different ponds seems to vary from about two to
ten feet; and some of those which fluctuate the most are con-
nected with sinl-holes. As the slopes are usually very gentle,
some of the ponds have considerable areas around them which are
sometimes inundated and sometimes exposed, The water in both
ponds and streams is neither muddy nor calcareous, but coffee-
colored from dissolved and suspended vegetable matter,

Vegetation Types—The prevailing upland vegetation is very
open forests of rather small long-leaf pines, with a comparatively
dense “lower story” of small black-jack and turkey oaks, usually
not over 15 feet tall and often shrub-like, and a herbaceous under-
growth which does not cover the ground completely, but exposes
sotme of the sand to the sun. There are, however, few bare spaces
large enough to afford much protection from the fires which sweep
through this as other long-leaf pine regions, so that plants (such
as annual herbs and thin-barked shrubs) which cannot stand fre-
quent fires are chiefly confined to railroads, fields and other clear-
“ings, or to hammocks and swamps. Within a few miles of the
county line, where the ground-water is nearer the surface than
the average, the oaks are almost wanting and the pines and
herbage grow more densely.

The areas between high and low water marks around the

*This sort of topography is commonly supposed to indicate solution
rather than “erosion, but it is possible that the wind has had something
to do with it too, for circular basins occur amoang the old dunes of the
West Florida coast, where solution seems to be out of the question, as
already pelnted out. )
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ponds which fluctuate several feet are usually treeless, with a
characteristic vegetation of herbs and scattered shrubs, which in
the case of ponds which dry up completely covers the whole basin.
Such areas usually pass abruptly into the surrounding pine for-
ests, without any intervening iringe of hammock vegetation;
which presumably indicates that the .pond-margin vegetation 13
no barrier to fire in the dry season. :

The ponds which fluctuate least usually contain cypress, at
least around their edges, where the water is not too deep.. Just
outside of the cypress there is commonly a narrow belt of bay
vegetation, and next to that more or less hammock, which is pro-
tected from fire on one side by the pond.

The streams are bordered by narrow swamps which seem to
present no peculiar features, and some of them have hammocks
besides. Near some of the streams and ponds, especially within a
mile or two of the adjacent flatwoods (regions g and 16}, there
are small areas of low pine land. '

Plants—The following list is based on observations made
on 17 days in eight different months, ag follows: [fanuary, 1;
March, z; April, 5; June, 3; July, 1: September, 2; October, 2;
December, 1. _ :

TREES
+33.0 Pinus palustris Long-leaf pine Uplands
+-+14.5 Quercus Catesbaei Black-jack ocak TUplands

A4 5.3 Quercus cinerca Turkey oak Uplands
—4.4 Taxodium Imbricarium {Pond) cypress Ponds, etc.
—1.6 Pinus Elljotti} (Slash pine) Low pine land
—1.2 Pinus Taeda Short-leaf pine Richer soils
—1.0 Nvssa biflora Black gum Swamps
+1.0 Quercus geminata Live oak Around ponds, ectc

0.7 Quercus Virginiana Live ozk Hammocks, etc.
—0.6 Liguidambar Styraciflua  Sweet gum Richer soils
+0.6 Quercus Margaretta Post oak Uplands
—a.5 Magnolia glauca Bay Swamps

0.5 Quercus laurifolia Ozk Hammocks

0.4 Hicoriza alba Hickory Richer soils
-—0.3 Pinug serotina {Black pine} T.ow pine land
—0.2 Quercus falcata Red oak Richer soils
~~0.2 QJuercus nigra Water oak Richer soils
—o.2 Magnolia grandiflora Magnolia Hammacks
0,2 Acer rubrum#* Maple Swamps
—a.2 Taxodinm distichum Cypress Sloughs, ete.

0.1 Hicoria glabra Hickor, Hamimnocks
—o0.T Ostrya Virginiana . Hammocks.

*Probably including the var. fridens.

18
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SMAILIL TREES OR LARGE SHRUBS

Tyty Swaimps, etc.
Arcund ponds
Around ponds
Old fields, ete.
Along creeks

“+.i4 Cyrilla racemiflora
+.07 Ilex myrtifolia Yaupon
+.06 Cyrilla parvifolia Tyty
05 Diospyros Virginiana (X) Persimmon
.03 Nyssa Ogeche Tupelo gum

+.02 Crataegus - Michauxii? Haw Uplands
.02 Osmanthus Americana’ Hammocks
—.0f Mpyrica cerifera Myrtle Hammocks

WOODY VINES

2004 Smilax laurifolia Bamhoo vine Swamps

4.002 Smilax Walteri Swamps
002 Vitis rotundifolia Bullace or mus-

cadine Hammocks

.002 Gelsemium sempervirens Yellow jessamine Hammocks
001 Vitis aestivalig Wild grape Hammocks
.001 Ampelopsig arboren Creek swamps
001 Berchemia scandens Rattan vine Creel swamps

SHRUBS

Black-jack oak Sandy uplands
Around ponds

44035 Quercus Catesbaei*
+.030 Hypericum fasciculatum

++.027 Gaylussacia dumosa Uplands
+.025 Chrysobalanus oblongifolius Uplands
~+.020 Vaccinium nitidum Huckleberry Mostly near ponds

+.013 Cephalanthus occidentalis E¥how-bush Ponds _
-—0I3 Serenoa serrulata Saw-palmetto Maostly near ponds
++.010 Picris Mariana Margins of ponds

008 Rubus cuneifolius (X)  Blackberry Clearings, etc.

+.008 Hypericum myrtifolium Around ponds

007 Rhus copallina Sumac Clearings, ate.
007 Asimina angustifolia Pawpaw Uplands
004 Leucothoe racemosa Bays, etc.
004 Quercus minima Oak runncr Uplands

—o004 Tlex glabra Galtherry Mostly near ponds
063 Polycodium caesium? Gooseberry Hammocks, etc.
2003 Styrax Americana Swamps
003 Batodendron arboreum Sparkleberry Hammocks, etc.
.003 Myrica pumila Myrtle Uplandsg
-003 Pieris nitida Bays, ete
002 Rhus Toxicodendron Poison ecak Uplands
002 Cholisma ferruginea Hammoclks

« .00 Viburnum obovatum

++4.001 Quercus cinerea Turkey oak Uplands
+.00f Quercns Margaretta Post oak Uplands

*Specimens of this oak about knee-high are the most conspicuous feature
of the woody undergrowth, so that it is classed as a shrub as well as as'a tree.
Two other normally arborescent oaks are treated the same way in this ljst.

.001I
.00
001
-001
001

—

+.012

++.o11

—.003
+.002

~+-.002
+-+.002
+.002
002
+.002
+.002
+.002
+-+.002
.00z
++.001
00T
—-.00T
+.cor
+.001
+-+.001
+.001
“+.001

001

4 -i-..ooz

+-.00r1
.001
+.0o1
001
+.001
.00
.an1

+.001

7++.001

+-F.oo1
" +.cor
+.001
+-.001
“+-.001
+.001

001
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Quercus pumila Quk runner

Clethra alnifolia

Ceanothus Americanus
Ceanothus microphylius
Crookea microsepala

IZERBS
Aristida stricta Wire-grass
Kuhnistera pinnata {Summer
Tillandsia usneoides Spanish moss
Eupatorinm

compositifolinm (X) Dog-fennel
Laciniaria tenuifolia .
Chrysopsis flexuosa
Chrysopsis graminifolia
Pteridium aquilinum (A fern)
Syngonanthus flavidulus

‘Sericocarpus bifoliatus

Berlandiera tomentosa

Ludwigia suffruticosa

Sarothra gentianoides (X)

Euphorbiz gracilis

Vernonia angustifoliz

Sporobolus gracilis (A grass)

Croton argyranthemus

Eupatorium aromaticum -

Triplasis Americana (X7} (A grass)

Chrysopsis gossypina

Dicdia teres (X)

Solidago odora Goldenrod

Amsoniz ciliata®

Laciniaria Chapmani

Helianthus Radula

Gibbesia Rugelii

Isopappus divaricatns (X)

Nymphaea orbiculata Bonnets

Psoralea canescens

Panicum hemitomon

Stenophyllys ciliatifolius

Eupatorium
leptophyllum?

Gerardia divaricata

Pentstemton multiforus

Futhamia Caroliniana (X?)

Euphorbia Floridans

Eriocaulon septangulare

Cenchrus tribuloides (X) Sand-spur

Cnidoscolus stimulosus {Nettle)

farewell)

Alaiden cane

{Dog-fennel)

[~
el
[ ¥4}

Uplands

Edges of swamps
Uplands

Uplands
Flatwoods, ctc,

Uplands

Uplands
On trees

Clearingg

Uplands

Uplands

Uplands

Uplands

Around ponds
Uplands

Uplands

Pond marging

Q1d fields, railroads, &

- Uplands

Uplands

Uplandsi

Uplands

Richer uplands
Along railroads mostly
Uplands

Along railroads, etc.
Uplands

Uplands

Uplands

Uplands

Along railroads mostly
0Old fields, etc.

Ponds

Uplands

Ponds

Uplands

Pond marging
Uplands

Clearings, etc.
Around ponds, cte
Uplands

Pond margins
Aleng railroads, ete.
Uplands

*Chiefly the var. fififolia Sec Bull. Torrey Bot. Club 33: 240-241.  1go6.
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.001 Centella repanda Around ponds, -etc.
-+.oor Stenophyilus Floridanus -
(x> (Water grass)  Fields, railroads, etc.
001 Stillingia sylvatica (Queen’s delight) Uplands :
* +-.001 Psoralea Lupinellus ‘ ’ Uplands
.001 Castalia odorata CWater-lily Ponds
++.001- Dicerandra linearifolia (X )= Along railroads
+ Brasenia purpurea Ponds
-+ Eleocharis melanocarpa (A sedge) Pond nrargins
+ Dolicholus simplicifolius (Dollar-weed)  Uplands '
Chamaecrista fasciculata (Partridge pea) Uplands
Crotalaria rotundifolia Uplands
+ Calophenes oblongifolia Uplands
+4 Polygonella gracilis Along. railroads, etc.
Rhynchospora Grayii (A sedge) Uplands
+ Andropogon Virginicus Broom-sedge Uplands
4 Lupinus villosus {Lupine) Uplands
+ Anastrophus paspaloides
(X (A grass) Pond margins
+ Lygodesmia aphylia Uplands
Merongia uncinata Uplands
Stylosanthes biflora Uplands
+ Aster concolor Uplands
+ Polypremum procumbens {X) Around ponds, etc
+ Juncus repens ~ Dried-up ponds, etc.
+ Ludwigia pilosa Swampg
Drosera capillaris Pond margins
Erigeron vernus S Pond margins
Cracea chrysophylia ' Uplands 7
Lycopus sp. . Around ponds, swamps
+ Lechea sp- Uplands :
+ Chrysopsis aspera Uplands
+ Crotonopsis spinosa (X) Clearings
Sorghastrum secundum  (Wild oats) Uplands
4+ FEragrostis simplex {X) (A grass) Railroads
++ Polypteris integrifolia Uplands
— Trilisa odoratissima Deer-tongue Low pine land
+ Scleria glabra (A sedge) Uplands
+ Mayaca Aubleti Around ponds
Afzelia pectinata . Uplands
+ Breweria humistrata Uplands
— Pterocaulon undulatum (Black-root) Near ponds, etc.
+-+ Scutellariz maultiglandulosa Uplands
-+ Asclepias humistrata Milkweed Uplands

*This handsome and fragrant annual is naiive on some sand-hills in
South Georgia, but here it seems to be confined to . railroads, perhaps because
those are the only dry sunny places in this region that are sufficiently protected

from fire. Penistemon muliiflorus and a fow other species behave in a similar,

manner.

12. BELLAIR SAND REGION. 287
+ Taciniaria elegans Richer uplands
Rhexia Mariana ' Around ponds
— Pluchea bifrons Around ponds
- Acanthospermum
‘ australe (X) Along railroads, cte.
— Heleninm tenuifolium (X) Bitter-weed Roads and clearings
— Eriogonum tomentosum Uplands
++  Juncus abortivus Fond margins
Aristida spiciformis (A grass) Low pine land
+ Tuphorbia cordifolia Along railroads
+ Ruellia humilis Uplands
+ Chamaecrista nictitans (Partridge peay Uplands
— Eupatorittm
capillifolivm (X?) Nog-fennel Low grounds
- Laciniaria gracilis Uplands
Galactia regularis Uplands
Fupatorium album Uplands
Xyris sp. Around nonds
Verbena darnea Uplands
Asclepias tuberosa Uplands
— Pontederia cordata . Around ponds
. Mesosphaerum radiatum Near swamps
+ Cyperus speciosus? (A sedge) Pond margins
Lachnocaulon sp. © . Pond margins
+ Indigofera Caroliniana Uplands
- Pctalostemon albidus Uplands
+ Psilocarya corymbiformis (A sedge) Pond margins
++ Eleccharis acicularis? {A sedge) Pond margins
Juncus scirpoides compositus Pond margins
<4 . Ludwigiantha arcuata Pond marging

(and about 125 others seen less than 4 times).

The following plants which are commen either in near-by regions or
in regions with similar soil are rare or absent here: Pinus seroting, P. echinate

' {the common short-leaf pine of the Tallahassee red hills), Saliz (willow),

‘Carpinus (ironwood), Fagus {beech), Ostrya, Quercus Michawxit, Q. faicota
(red oak), Q. Marylandica (round-feai black-jack oak), Ulmas (elms), Mag-
nolia grandifiore, Liriodendron (poplar), Malus (crab-apple); Crotaegus (haws),
Prunus {plums and cherries), Hex opace (holly), Cornus florida (dogwood),
Persen (red bays), Frowinus (ashes), Cliftoniq (tyty), Serenoa (saw-palmetto),
llex glabra {gallbesry), Eriogonum, Pitcheria, and Helenium fenm'folium
{bitterweed). '

Some of these prefer richer and some wetter soils than are prevalent here;
but the scarcity of Eriegonum and Pitcherig, which ahound in similar soils
in the same latitude (in the West Florida lake region, for instance), is hard
to explain. Neither is there any appatent reason for the scarcity of bitterweed;
which is too comnion in most other parts of northern Florida, Vines are
comparatively rare, doubtless because there are few areas sufficiently pro-
tected from fire for them to flourish.

On the other hand, this region contrasts with those just north and south
of it in the pumber of rare plants. Cwrilla parvifolis and Juncus -aborbivis
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seem to be confined to TFlorida, and Laciniarie Chapmani nearly so. Pierig
Marigna and Lriocaulon sepiangulore are rare elsewhere in the Seuth, but
common enough here, Chrysopsis flexunosa, discovered first by Mr. Nash near
Bellair in 1895, was not known outside of this region, or outside of Leon Coun-
ty, until the past summer, when the writer found it in the Panacea country
(region 14).* The Eupatorinm (dog-fennel), that grosws on the {reeless mar-
gins of ponds that fluctuate several feet, is not common elsewhere. Fsilo-
carya corymbiformis is another rare plant.

The genera Chrysopsis and Laciniarie, each with four or five representa-
tives, seem to make up a larger proportion of the vegetation here than in any
other part of Florida, and are very conspicuods in the fall, when they bloom.

About 60% of the trees are evergreen, and 30% of the shrubs (or 07%
of the total vegetation} are Ericaceae, while 17.4% of the herbg are Legumin-
osae. The figures for both Fricacese and Leguninosae are considerably above
the average, which is rather remarkable, and not casy to explain.

v+ Economic Feanwes—The deep sand is not well adapted to
agriculture, and probably not over 5% of the area is under culti-
vation. There has been considerable lumbering, but the pines.
were never as large in this region as in some others, and the best
cnes have been cut out, Turpentining seems to be the leading in-
dustry at present. Much if not most of the fuel used in Tallahas-
see is long-leaf pine and black-jack oak, from this regicn, The
wire-grass affords pasturage to many cattle. The bulbs of La-
ciniaria. fenuifolia a few years ago were made the basis of a pat-
ent medicine by a doctor in Tallahassee,

No statistics of population are available, but there are prob-
ably not over ten inhabitants to the square mile, and negroes ap-
pear to be in the majority. Bellair, in the northern edge of the
region, about four miles south of Tallahassee, was in ante-bellum
days a favorite suminer resort for the aristocracy of the capital,

who went there mostly to escape malaria, apparently.i The place,
is now almost extinct, probably partly becanse improved trans- -

portation facilities now enable Tallahasseeans to reach more at-
tractive summer resotts quickly, and partly because we now know
better ways to avoid malaria than running away from it (and that
disease is much less prevalent now than formerly). '

*The genus Chrvsopsis ig remarkable for the limited range of some of
its species. One species, (., pinafolia, discovered by Stephen Elfiott about 100
years ago on the fall-line sand-hills of what is mow Taylor County, Georgia,

is still known only from that county, though it is as common there as

C. flesuosa is around Belair.

tThis is one more illustration of the correlation between soil and health
that has never been fully explained. Just why malarial mosquitoes should have
been more numerous in the red hills than in the sand country with its numerous
ponds and sloughs is not obvious; unless possibly the water in sandy regions.
is lacking in some nutriment that they require.
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13. WAKULLA HAMMOCK COUNTRY.

(FIGURES 76-78)
References—Smith 2, p. 227 (a few notes on vegetation, evi_dently derived
from FEagan's pamphlet). THustrated in 3d Ann, Rep. pl. 21.1; 4th, Fig. 13.

Confined to the central part of Wakulla County, or neariy
s0, this little region has an area of perhaps I5o square miles.
There seems to be nothing exactly like it elsewhere.

Geology and Soils—This region, like the preceding, seems to
be underlaid by Oligocene limestone, which protrudes through
the soil in a few places in much the same way, and Crops out
around a few sinks. At a deep sink containing water, a mile or.
two south of Wakulla Spring, there is a little reddish clay over-
lying the limestone, but no other exposures of clay are known to
the writer. The prevailing soil is an exceptionally coarse sandy
loam, with not enough clay to make it coheren_t. Samples were
taken by the writer on Oct. 8, 1914, from the same spot shown in
Fig. 77, representing the first and third foot from the surface.
and there is no perceptible difference bétween the TWo except a
small amount of organic matter in the surface Soil. DBoth are
light brown or buff in color. A partial mechanical analysis has
been made by the writer, with a series of sieves having apertures
I, ¥, and Y4 miilimeters in diameter, respectively, with the fol-

Iowing results: ]
Soil  Subsoil

Fine gravel (above I mm.) —meoocmememommeeo . 12.3 0.7
Loarse sand (1-.5 mm.) e 357 370
Medium sand (.5-25 mm.) woooooo o 40.0 40.3
Fine sand, siit and clay (25-0 mm.) —ocee 12.0 II.1

Total - S 1000 100.0

Unfortunately it was not feasible to separate the silt and clay,
but these figures at least show the remarkably high proportion of
gravel and coarse sand. This coarseness is not strictly .conﬁned
to the region under consideration, though, for neighboring por-
tions of regions g and 12 seem to have coarser soils than the av-
erage for those regions, (No explanation for this state of affairs
can be suggested at the present writing.) o

Although this is one of the coarsest soils in Florida, it is also
one of the richest. The sample was selected from a patch of ap-
parently virgin forest in which the trees are nearly al.] deciduous ;
and if the same correlations between soils and deciduous trees
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that have been observed elsewhere in the South hold true here the
soil should be rather high in potassium, if nothing else. (A chem-
ical analysis will be inserted near the end of this report if it is op-
tained in time.) Within a stone’s throw of where the photograph
and samples were taken a part of the same forest had been dead-
ened a iew months before (some of the trees were not quite dead
at the time) and planted in cotton, which in October was about
five feet tall, and was expected to produce about a bale to the acre.
Similar soils which have been cultivated for a generation or more
without fertilizer are still producing about half a bale of cotton to
the acre, it is said.

All soils in the region are not like this, however. Long-leaf
pine is the prevailing tree in many places, and there the soil is
paler and doubiless poorer, though it may be richer than the av-
erage long-leaf pine land, And some of the hardwood forests
contain a considerahle proportion of evergreens, presumably indi-
cating a dearth of potassium ; but no examination has vet bheen
made of these poorer soils. Salamanders are common in the pine
land.

Topography and Hydrography-—The topography is every-
where gently undulating, never flat, unless some flatwoods areas
which have been seen in this region are really parts of it and not
cutliers of the Apalachicola flatwoods on the west,  Where the

flatwoods occur (for example six miles east of Crawfordville ¢n ,

the road to St. Marks) they seem to he a little higher than the
surrounding country. Tliere are a few lime-sinks, sloughs and
small ponds, but hardly any surface streams except the Wakulla
River. This river has its source in Walkulla Spring, the greatest
natural wonder in the region. As far as dimensions are con-
cerned it is the largest spring in Florida, and perhaps the largest
in the world, being about 400 feet in diameter and over 80 feet
deep. In volume of water, however, it may be exceeded by the
noted Silver Spring, in Marion County. Its water, like that of
othérrlimes‘tonq springs, is transparent with a slight bluish tinge.
One or two creeks which rise northwest of this region sink into
the ground near its edge, and one of these may be the main source
of supply for Wakulla Spring.*

*Although these creeks have coffee-colored water, as is usial with" coastal
plain streams,. such water in passing through. limestone for any - considerable
distance has its vegetable matter precipitated and comesg ouf clear, except when
the volume of water is too great for the precipitation to be completed in the
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Vegetation Types——The poorest soils have a vegetation com-
posed mostly of long-leaf pine and black-jack oak, like that which
prevails in the neighboring Bellair sand region already described,
But there are all gradations between that and shady forests of
red oak, hickory, dogwood, and other deciduous trees. In a few
places the hardwood forests contain a good deal of inagnolia,
evergreen willow oak, and other broad-leaved evergreens; a dif-
ference presumably correlated with the composition of the soil.
The occurrence of a few patches of flatwoods has been mentioneq
above. The Wakulla River is bordered by swamps, and the few
ronds and  sloughs have some characteristic vegetation' around
them. ‘

The high pine Jand and Hatwoods nearly everywhere bear the
marks of fire, which naturally does not invade the hardwood for-
ests much. Where broad-leaved evergreens are common the veg-
etation may have been pine originally, and the protection from
fire afforded by deciduous forests on one side may have allowed
hammock vegetation to develop, as seems to have happened in
many other places in the coastal plain. L

Plants—The following list is based on observations made in
walking through the region four times, in April, June, July and
October. | '

TREES

—20.7 Pinus palustris Long-leaf pine Poorer soils

+35.8 Quercus faleata Red oak Uplands

“++35.5 Hicoria albha Hickory Upiands

+5.5 Cornus florida Dogwood Uplands

+4.5 Quercus Catesbaei Black-jack oak Poorer soils

+3.9 Quercus laurifolia (Evergreen wil-

low oak) Hammocks

++3.3 Quercus stellata Post o2k Uplands

+3.1 Pinus echinata Short-leaf pine Uplands

+3.1 Quercus cinerea (Turkey cak) Poorer soils

-+2.6 Magnolia grandifiora Magnolia * Hammocks
++2.6 Sassafras variifolium Sassafras Uplands

-—2.3 Pinus Taeda Short-leaf .pine Hammocks, etc.

—r1.9 Liquidambar Styraciflua Sweet gum Various situations

+1.8 Diospyros Virginiana (X) Persimmon Old fields, etc.
T+1.6 Quercus alba White oak Richer soils

+1.6 Tiia pubegscens - (Lin) Hammocks

time it remains underground. A few instances of springs in Florida in which
the water is sometimes clear and sometimes coffee-colored are mentioned on
page 284 of the Third Annual Report. {To the reference there given for Iche-
tucknee Spring can now be added Matson & Sanford, . 287
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+1.4 1lex opaca Holly Hanrmocks SHRUBS
-+1.4 Castanea pumila Chinguapin Uplands
1.3 Taxodium distichum Cypress Swamps +.026 Rhus copallina - Sumac Uplands
+1.1 Fagus grandifolia Beech Hammocks 021 Sassafras variifolimm Sassafras O1d fields
~ —o0.¢ Pinus serotina (Black pine) Flatwoods +.019 Callicarpa Americanz French anulberry Hammacks, ete.
+o0.9 Malus angustifolia Crab-apple Rich woods +.017 Rubus cuneifolius (X) Blackherry Roadsides, ete,
0.7 Nygsa uniflora Tupelo gum Sloughs, ete. lﬁ.013 Serenoa serrulata Saw-palmetto Flatwoods, ctc.
0.7 Quercus nigra Water oak o011 Cornus asperifolia? Hammocks
0.7 Quercus Virginiana Live oak Hammocks, ete. F.o11 Hamamelis Virginiana  Witch-hazel Hammocks
+d.7 Prunus serotina (X) Wild cherry Roadsides, etc. -010 Myrica cerifera . Myrtle Hammoeks
0.7 Acer rubrum Maple Swamps ' |~009 Cephalanthus occidentalis Elbow-bugh Swamps, etc.
+o0.7 Ostrya Virginiana Hammocks 005 Ascyrulm hypericoides Uplands
+0.6 Hicoria glabra Hickory Hammocks 009 Vaceitium nitidum Huckleberry Flatwoods, ete.
+0.4 Persea Borbonia Red bay Hammocks 007 Rh}15 Toxicodendron Poison oalk High pine land
" o4 Quercus Margaretta Post oak High pine land 006 Chionanthus Virginica  Graybeard Hammocks
—o0.4 Nyssa biflora Blacic gum Swamps +.006 Polycodium sp. Gooseberry Uplands
. 0.4 Quercus Michauxii (Swamp chesi- —006 Tlex glabra Gallberry Tlatwoods, etc,
‘ nut oak) Hammocks ~—005 Chrysoba]anus )
+0.4 Fraxinus Americana Ash Rich woods ’ oblongifolius High pine land
—a.4 Pinug glabra ‘Spruce pine Hammocks -004 Gaylussacia frondosa ‘
\ 0.3 Quercus Marylandica Black-jack pak  Uplands S , nana. . Huckieberry TFlatwoods
0.3 Carpinus Caroliniana (Ironwood) Swamps, etfc. 1004 Crataegus uniflora Haw Uslands
0.2 Fraxinus Caroliniana? .Ash Swamps 003 Cholisma fruticosa ) Flatwoods
— 0.1 Magnolia glauca Bay Swamps 003 A_S‘Imlma angustifolia Pawpaw High pine land
{and about 10 others). : 003 Asimina parvifiora Pawpaw Hammocks
003 Rosa Carolina Wild rosc Swamps’
SMALL TREES OR LARGE SHRUBS 003 Gaylussacia dumosa High pine land
’ .003 Itea Virginica Swamps
++.16 Viburnum rufidulum Black haw Ricl: woods 002 Aesculus Pavia Buckeye Rich woods
+.14 Batodendron arboreum - Sparkleberry Uplands L * .00z Baccharis' halimifolia
+-+.13 Crataegus sp. {Red) haw Uplands o (and about 12 others).
+.10 Prunus umbe'lata?* Plam Uplands :
~+.07 Osmanthus Americana Hammocks HERES
+.00 Cercis Canadensis {Redbud) Hammocks +.005 Till , . . .
04 Cyrilla racemiflora Tty Swamps, etc. 095 andm.a usneoxdes' ) Spanish moss O trees
+.04 Symplocos tinctoria Hammocks 004 Enpntpmnn compositi-
+.03 Critacgus Michauxii? {(Red) haw Uplands " . ‘fO]“I’m (:X) _ Dog-fenne] Old fields, ete,
.03 Ilex vomitoria Hammaocks +-044 Tsopappus dwgrlcatus (xX) _ Old fietds
03 Bumelia lanuginosa H_ammocks ) +.003 R'IChZ-lI'dla scabra (X) (Mexican clover) Fields
03 Salix longipes? Willow Swamps 00z Diodia teres (X) Roadsides
.03 Cholisma ferruginea Haimmocks -002 Ans?;c}a Strlcte?.. Wire-grass High pinc and
{and 6 others seen only once). 00z Pteridium aquilioum (A fern) High pine land
+.00z Stenophyllus
WOODY VINES. ' Floridanus (X) (Water-grass)  Fields and roadsides
‘ +.002 Smilax pumila Hammocks
++.033 Vitis aestivalis CWild grape Uplands +.001 Cassia Tara (X) Coffee-weed Fields, etc.
-+ 010 Rhus radicans Poison ivy Hammocks & swamps .00t Solidago odorz Goldenrod High pine land
009 Vitis rotundifolia Bullace or mus- - +.001 Baptisia LeContei? Uplands
- cadine Hammocks, etc. .001 Stillingia sylvatica {(Queen’s delight) High pine land
004 Berchemia scandens ¢ Rattan vine ‘ Swamps 001 Andropogon scoparins¥® () 'Broom-sedge Old ﬁeids ete.
00T Parthenocissus — . o -
quinquefolia Virginia creeper Hammiocks *And probably other species.
T LSy
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.001 Croton argyranthemus High pine land Sporobolus gracilis (A grass) [High pine land
001 Sericocarpus bifoliatus Figh pine land Lechea sp. . High pine land
+.001 Crotonopsis spinosa (X Roadsides, etc. Psoralea canescens High pine land
+-.00r Heteropogon melanocar- L . Stylosanthes bifiora High pine land
pus (X) (A grass) Qld fields Oplismenus setarius (A grass) Hammocks
001 Acanthospermum . : Epidendrum conopseum (An orchi} On trees in hammocks
australe (X) Roadsides Galactia mollis? High pine land
001 Vernonia angustifolia High pine land Meibomia rigida {Beggar-weed) High pine land
+.001 Sagittaria natans lorata? Wakulla River + Ceratophyllum demersum Wakulla River
©0I Eupatorium aromaticum Ugplands {and about 8o others). S
001 Chamaecrista fasciculata (Pariridge pea) Uplands
001 Cenchrus tribuloides {(X)Sand-spur Roadsides The following trees which are more.or less common in other parts of
001 Polypodium polypodicides (A" fern) On trees Wakuliz or in some adjoining county are rare or absent here: Pinus Elliottii
001 Ambiosia artemisiaefolia (slash pine), Texodivm imbricerinm (pond cypress), Juniperus (cedar), Sabal
&9 Ragweed Roadsides, etc. Paimetio (cabbage palmetto), Salix (willow), Quercus geminote (one of the
+.001 Hiclianthemum sp. (XD Roadsides live oaks), Q. Marylandica, Celtis {(hackberry), Magnolia glauca (bay), Liric-
.01 Bidens bipinnata (X) Spanish necdles Iiclds and roadsides dendron (poplar), Oavdendrum {sourwood), and Halesia. As in the case of
.oor Sarothra gentianocides (X Roadsides, ctc, the Tallahassee red hills, there are remarkably few rare plants, for such a unique
001 Laciniaria elegans Uplands region. None of the species listed are confined to Florida.
.0o1 Cyperus retrofractug {A sedge) Uplands But there are decidedly more species of trees in this region than in the
.oo1 Mitchella repens (Pariridge-berry) Hammocks small regions immediately north and south of it, and some of them are excep-
Meibomia purpurea (X) Beggar-weed Old fields tionally well developed. The dogwood seems to be more abundant here than
Leptilon Canadense (X)) Old fields in any other part of Florida, with the possible exception of the Tallahassee red
Eupatorium  capillifolium hills, and trees of it a foot in diameter are not uncommon, Several oaks and
(X3 Dog-fennel hickories, magnolia, chinguapin, sassafras, grape vines, and a few other species,
Syntherisma sanguinale are also notably large or abundant, or both. !
()_{) ‘Crab-grass Fields, etc. Weeds are rather abundant, for a region without railroads, but this is
Kuhnistera pinnata (Sunmmer doubtless a consequence of long cultivation, as in the case of the Tallahassee
farewell) Higi_’ pine land .red hills already mentioned. Fungi (none of which are listed) seem to be com-
Chaetochloa sp. (X) {A grass) moner here than in most other parts of Florida. _
Berlandiera tomentasa fligh pine land Only ahout 48% of the trees {and still fewer of the other plants) are ever-

-+ Phytolacca rigida (X)  Pokeberry Along fences, etc, green, which is the smallest proportion yet found in any equal area in the state,

+ Oenothera cruciata (X) (Evening and presumably indicates soils well supplied with potassium compounds. About
) primrose) Fields 11% of the shrubs are Ericaceae, but if the flatwoods areas were excluded this
Lespedeza striata (X) Japan clover Roadsides, etc. figure would be considerzbly less, About 12% of the herbs, including weeds,
Seirpus validus (Bulrush) Wakulla River are Leguminosae, which is not far from the average; the fire-swept pine lands
Aristida purpurascens? where these plants are abundant being just about cotinterbalanced by the rich

98] - (A grass) 01d fields shady woods where they are scarce, :
Euphorbia gracilis High pine fand '
Cracca spicata Uplands Economic Features—The long-leaf pine is turpentined here
Petalostemon albidus o High pine land as elsewhere, but there is hardly enough of it to invite extensive
Ipomoes pandurata (X?) Morning-glory  Roadsides, ete, . ! . : ]

-+ Paronychia riparia (X?) Roadsides lumbering operations. The large and abundant dogwood and
Dolicholus simplicifolius  (Dollar-weed) High pine land hickory have been utilized a little, i is said, but most manufactur-
Speé';gc’iems divaricatus Old field ers have overlooked the supply of these important hardwoods in
Le ‘d‘). irgini ; o this region, probably chiefly on acount of the lack of railroads.

pidium Virginicum (X) Peppergrass Roadsides,. etc. . .
Laciniaria tenuifolia , High pine land They will be an important resource for the futiire. Some Span-
Erianthus sp. (X7?) (A grass) - Along fences ish ‘moss is gathered for mattress-making, but perhaps used only
Eragrostis cilfaris (X) (A grass) Roadsides locally
Monarda punctata {X7?) Old fields, ete -

Rhynchospora Grayvi (A sedge) High pine land
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As this region is much smaller than a county no statistics

of its population and the amount of improved land can be ob-
tained from the census reports. White people seem to be in the
majority around Crawfordville, the county-seat, and negroes near
the Wakulla River. (Some of the negro houses have chimneys of
a type which seems to be peculiar to this region, the lower part

built of rough limestone boulders and the upper part of the fa—.

miliar sticks and mud.)

The amount of cleared land is perhaps 25%, but not all of
this 1s in cultivation at one time. The use of conunercial fertilizer
seems to be almost unknown* (as in Holmes Valley previously de-
scribed), and probably for this reason it is found advantageous
to let the land lie fallow part of the time, Although no crop sta-

tistics for this region by itself are available, it probably includes’

most of the cultivated aread of Wakulla County; and the follow-
ing were the leading crops of the county in 1912, in order of val-
ue: Corn, sweet potatoes, peanuts, sugar-cane, upland cotton,
velvet beans, oats, fleld peas (and hay thereof), watermelons,

pears, peaches, pecans, (grass) hay, and grapes. (A region where

wild grapes and muscadines are so abundant ought 1o be well
adapted for grape culture.)

*The average annual expenditure for fertilizers, per acre of improved land,

in Wakulla County was about six cents by the state census of rTgog and four’

cents by the government census of 10I0; or approximately 1/40 ag much per acre
as for the state as a whole. As most of the fertilizer was presumably used in
the flatwoods parts of the county (regions ¢ and 13), it is evident that practically
none is used in this region: which corrohorates the testimony of the farmers
(see page 200).
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14. PANACEA COUNTRY.

(FIGURE 70)

Reference—Sellards & Gunter 3, p. 142 {analyses of water from Panacea
Springs).

An area of perhaps 6o square miles around Panacea Springs,
1n the southern part of Wakulla County, although it has no strik-

~ing peculiarities, differs too much from all neighboring regions

to be incorporated with any of them. Topographically and in
some other ways it resembles the Bellair sand region (no. 12}
most, and if i1t was contiguous to that it might have been treated
as a part of it. Its vegetation, however, has much in common
with the neighboring Apalachicola flatwoods (no. ).

Geology and Soils—No outcrops of rock are known, and no
definite statement can be made about the geology. The soil is a
somewhat loamy sand of unknown depth, very-similar to that in
region 12. Salamander-hills and ant-hills are common in it, and
gopher-holes occasional. The comparatively highly mineralized
waters of Panacea Springs indicate some peculiar formations be-
low the surface, which however seem to have no effect on vege-
ation. ' :

Topography and Hydrography—The surface is nearly every-
where undulating, with many small basins. * In the middle of the
region some of the basins may be 20 feet deep or mare, but {o-
ward the coast the whole topography gradually flattens out.
Most of the basins contain water, which fuctuates comparatively
little, on account of its nearness to sea-level, Between Sopchoppy
and Panacea there are two southward-flowing creeks, Buckhorn
Creek on the west and Otter Creek on the east, with sour coffee-
colored water. Nothing is known at present of where they orig-
inate, as they are not shown on any available maps, but it is evi-
dent from the vegetation along them that they do not pass through
any distinctly calcareous or clayey country,

Vegetation Types—The prevailing vegetation is of the high
pine land or black-jack ridge type, as in the Bellair region. Most of
the basius, however, contain bay vegetation, much like that in the
flatwoods a few miles to the westward. (The difference between
these hays and the cypress ponds and open ponds of region 1z 1Is
doubtless correlated with . differences in the amount of seasonal
fluctuation of the water, as pointed out under region 2.%) But

*In this connection see also Bull. Torrey Bot. Chib 38:231-232. 10IL.



298 FLORIDA GEOLOGICAL SURVEY—SIXTH ANNUAL REPORT,

-most of those within a mile or two of the coast are devoid of ‘

woody plants (the reason for this is not yet evident), and might
be designated as savannas or prairies. The vegetation along Ot-
ter Creek is much like that along small creeks in the flatwoods,
while that along Buckhorn Creek includes short-leai pine, sweet

gum, and other plants indicating a moderately rich soil. The

coast is hordered by salt and brackish marshes.

Plants—The following list is based on observations made on
April 21 and June 19, 1910, and July 30, 1914, Tt cannot be very
complete, especially for plants that bloom in fall, and the percent-
age figures are omifted,

' 'TREES

-+ Pinus palustris

+ Taxodium Imbricarium

+ Quercus Cateshaed

— Pinus Elliottii

+ Quercus ciiterea
Nyssa biflora

-+ Nyssa Ogeche

— Magnoliz glauca

— Pinus serotina

+ Persea pubescens

~— Pinus Taeda

+ Pinug Caribaea?

- Ligquidambar Styraciflua
Liriodendron Tulipifera

— Magnolia grandiflora
(uercus Margaretta

SMALI. TR

+ Cyrilla parvifolia

+ Ilex myrtifolia

+ Cliftonia monophylla
Myrica cerifera
Osmanthus Americana

-+ Pieris phillyreifolia
Smilax laurifolia

++ Gaylussacia dumosa
+ Serenca serrulata

I.ong-leaf pine
(Pond} cypress
Black-jack oak
{Slash pine)
Turkey cak
Black gum
Tupelo gum
Bay

(Blaclk pine)
Red bay
Short-leaf pine
(Pitch pine) ..
Sweet gum
Poplar
Magnolia

Post oak

Uplands

Bays and ponds
Uplands

Bays and swamps
Uplands

Swammps

Along creeks

Bays and swamps
Bays, etc.

Swatnps

‘Along Buckhorn Creelk
Near coast

Along Buckhorn Creek
Swamps

Hammocks

Uplands

EES OR LARGE SHRUBRS

Tyty

Yaupon

Tyty

Myrtle
WOQODY VINES

Ba.mbo'é vine

SHRUBS

Saw-paimetto

Chrysobalanus oblongifolius

+ Quercus minima
Ilex glabra
(Quercus pumily

‘Oak runner
Gallberry
Oak runner

Bayvs
Baws
Bayg
Hammocks
Hammocks

Bays
Bays

High pine land
Pine lands
High pine land
Pine lands
Low grounds,
High pine land
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- -+ Pieris nitida

Vaccinium nitidum
Viburnum nudum
Hypericum myrtifolium

+ Myrica inodora

+ Myrica Carolinensig
Myrica pumila \

+ Crockea microsepala
Itea Virginica -

Gaylussacia fromdosz nana

Rhus Vernix
Clethra alnifolia
Hypericum fasciculatum

+ Aristida stricta

++ Baptisia lanceolata

+ Baptisia T.eContei?
4 Scleria glabra

+ Vernonia angustifolia
4 Kulnistera pinnata

+ Eriocaulon compressum

1 Pitcheria ga'acticides

+ Morongia uncinata

+ Chamaecrista fasciculata

-+ Pluchea bifrons

+ Pteridium aquilinum

+ Sporcholus gracilis

+ Chrysopsis flexnosa

+ Chrysopsis gossypina

+ Croton argyranthemus

+ Cracca chrysophylla
Pterocaulon undulatum
Helianthus Radula

+ Lygodesmia aphylla

-+ Sisyrinchitm sp.

_ Erigeron vernus

+ Rhynchospora Grayii
Rhexia Alifanus
Chrysopsis graminifolia
Cladium effusum
Stillingia sylvatica
Berlandiera tomentosa

+ Fuirena scirpeidea
Osmunda regalis
Crotalaria rotundifolia

+ Graticla ramosa

+ Monniera Caroliniang

— Ti'landsia usnecidesg

-+ Juncus Roemerianus

IG

" (Hurrah Dush)
Huckleberry

 Myrtle
Myrtle
Myrtle

Huekleberry
Poison sumac

HERBS .

Wire-grass

(A sedge)

{Summer
farewell)

(Partridge pe.a)

{A ferh)
{A grass)

( Black-root)

<99

Bays and swamps
Pine lands
Swamps

Around bays
Bays and swamps
Bays and swampg
Pine lands

Low pine land
Swatnps

Low pine land
Swamps

Edges of swamps
Around bays

High pine land
High pine land
High pine land
High pine Tand
High pine land

High pine land
Bays

High pine land
High pine land
High pine lang
Ponds, etc. '
High pine land
High pine land
High pine land
High pine land
High pine land
High pine land
Pine lands
High pine land
High pine land

(B]'..le)-cyed graes) High pine land

(A sedge)

Saw-grass

Around ponds
High pine land
Low pine Yand
High pine land
Ponds near coast

(Queen’s delight) High pine land

(A sedge)
(A fern)

Spanish moss

High pine land
Low pine land
Creek swanips
High pine land
Shallow ponds
Shallow ponds
On trees
Brackish muarshes
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Sericocarpus bifoliatug High pine land
++ Baptisia simplicifolia High pine land
Cnidoscolus stimulosus {Nettle) . High pine land
+ Cyperus Martindalei (A sedge) High pine land
Lechea sp. ’ High pine land
+ Euphorbia graciiis "High pine land
Dichromena latifolia (A sedge) .Ponds, etc.
Laciniaria gracilis? High pine land
Polygala nana . Pine lands
Stylosanthes biflora High pine land
Solidago odora Goldenrod High pinc land
Sagittaria lancifolia Ponds near coast
+ Dolicholus simplicifolins (Dollar-weed)  High' pine land
Polygala lutes : Edges of swamps
+ Aster adnatus _ Pine lands
Lespedeza hirta High pine land
<+ Lupinus villosus {lupite) High pine land
Campulosiis aromaticus (A grass) T.ow pine land
+ Eupatoriuin Mohrii? : Around ponds
-+ Indigofera Caroliniana {Indiga) High pine land
Juncns scirpoides compositus Around ponds
+ Polypteris integrifolia High pine land
+ Sabbatia decandra : Ponds
+ Chrysopsis oligantha Pine lands ]
+ Aeschynomene viscidula ‘High pine land
+ Lupinus perentis (T.upine) High pine land
+ Aster concolor : High pine land
Panicum sp. (A grass) ’
Polygala grandiflora . High pine land
Psoralea canescens High pine land
+ Eupatorium purpureum ‘Along Buckhorn Creek
Osmunda cinnamomea (A fern) Edges of swataps
Andropogon Virginicus Broom-sedge High wpine land

(and abouf 435 others).

Mény plants which prefer rich, calcarcous, clayey or alluvial soils are
of course comspicuous by their absence here, There do not seem to he even
any hickories, willows, elms, haws, maples dogwood or persimmon. But this
region, lke no. 12, has decidedly more rare plants than the larger and more
fertile region immediately north of it. Cyrilla parvifolia, Crookea, Chrysopsis
flexuosa and Baptisia stmplicifolia are not known outside of Florida, and Pieris

phillyretfolia, Myrica inodora, Pitcheria and Polypteris are comparatively rare

in other states. The fact that there are four species of Myrica and three
of Raptisia is woteworthy. There seem to be almost no weeds.

About 66% of the trees and a still larger propertion of the shrubs and vines
are evergreen. As in the Bellair sand region, the percentages of Ericaceae
(among the shrubs) and Leguminosae {among the herbs) are both well ahove

the average, being 31 and 28 respectively. Although more thorongh exploration -

might reduce these figures a little, it is safe to say that this region contains a
larger proportion of native leguminous plants than any other in northern
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Florida, Practically all of them grow in the high pine laad, and probably the
best explanation of their ahundance is that the high pine land, with its lack
of humus (which these plants seem to have little use for, as aiready pomted
out) covers nearly the whole area,

Lconomic Feéatures—This region is sparsely settled and little
caltivated. Turpentining and grazing seem to be the principal in-
dustries. Panacea Springs, on the shore of Dickson’s Bay, is a
watering-place of considerable repute, with the additional attrac-
tions of boating and fishing, and has a. hotel open all the year,
Before automobiles became so common it was connected with
Sopchoppy, the nearest railroad station, by a horse-car line nearly
seven miles fong. '
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5. GULF HAMMOCK REGION,

(FicurEs 8o, 81)

References—Gillmore (g73), Harper 1 (222-223, 240, 242-244), Harper 4, '

Matson & Sanford (4I3-415), Sellards 3 (204 or 48), Smith 2z (205, 206, 227,
234, 235), and U. S. soil survey of Jefferson Co. (by Jones, Tharp & Belden,
16083}, -

This region, which is very distinct from any other, borders
the Gulf coast from about St. Mark’s to Tarpon Springs. In the
area under consideration (i. e., west of the Suwannee River) it
extends 15 or 20 miles inland, and covers about 1,470 square
miles,

Geology and Soils—The country is everywhere underlaid by

limestone, most of which has been mapped as Upper Oligocene.

Qutcrops of it a few square feet in extent and projecting a few
inches above the surface are very abundant. In some places there

may be as many as a hundred such exposures to the acre, and

again they may be wanting over several square mules, This rock
extends out into the Gulf for an unknown distance, making a
rocky bottom in many places. Alternating with the hard rock are
vnconsolidated beds of marl. The reddish clay that is common in
most of the regions previously described is rare here, if it occurs
at all. The greater part of the surface material is a more or less
loamy sand, a few inches to several feet deep, presumably Pleisto-
cene, ’

In the drier places the limestone seems to have little or"no
influence on vegetation; but the swamps, sloughs, low hammocks
and damp flatwods contain many plants that are very character-
istic, and presumably correlated with the presence of limestone,
Neither mechanical nor chemical analyses of the soils are avail-
able yet, but the following analysis of marl from a low hammock
in- Wakulla County, given by Dr. Eugene A. Smith in the 6th
volume of the Tenth Census, page 205, is of some interest in this
connection : '

Moisture driven off at 100 C. —-mmmeem oo 1915%
Combined water «-—o-cmmmmmm e m oo ————- 1.1539%
Carbonie acid —mmc o 24.253%
LM oo e oo e 30-086%
Magnesia o - mmmm e em o o 424%
Patash - -372%
50da —mmmem - .338%

Phosphoric acid —--om oo - 014%
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Sulphtiric Acid ——mm - emmmmemmm oo oo emsmm oo mmen 331%
Brown oxide of manganese - —l-———co—oomemermamam 334%
Peroxide 0f iTON ~—-ocommmmmmmmrommmmmm e m oo 334%
AMIENA o e e m m 1.106%
Soltthle SIHCA mmmmmmmmmd oo o e e 2.456%
Tasoluble MIAMLEr - oo oo e m e o e mmom o mm e 35.555%

Total mmmmmmm oo e e 100.667 %

{The percentage of lime given corresponds to about 55% of calcium car-
bonate, or limestone).

The so-called Wakulla voleano, a column of smoke which is
said to have been visible from Tallahassee and other high points
in that neighborhood during most of the 1gth century, must have
been in this region. No one ever succeeded in reaching it, and it
remains, and probably always will remain unless it becomes active
again, entirely unexplained.*

Topography and Hydrography—The whole region is less
than 100 feet above sea-fevel, and the surface is for the most part
level or nearly so; but there are some undulating areas with lime-
sink topography, scarcely distinguishable from the lime-sink re-
gion described farther on (no. 17). One such area, covering sev-
eral square miles at least, is in Taylor County, about half way
between Perry and the coast. As in most other parts of Florida,
shallow depressions of various sizes are very commom. There
are natural bridges as well as rocky shoals on several of the
creeks and rivers a few miles from their mouths, but apparently
no caves or open lime-sinks, probably because the ground-water is

. t00 near the surface in most places.

Most of the streams have practically no valleys, the flatwoods
extending almost to their banks.t They are all sluggish, except at
the rocky rapids above mentioned, and most of them are coffee-col-
ored, like the majority of coastal plain streams. There are, how-
ever, several clear runs from fimestone springs, which are rather
common along and near the inland edge of the region. Shallow

#Perhaps the most reliable account of this phenomenon is in Notton's
Handbook of Florida, 3d edition (1892), p. 346. There is 2 wood-cut of it
and some descriptive matter, rather fanciful though, in the article by Barton
D. Jones in Lippincott’s Magarine for March, 1882, p. 221 (see bibliography),
and one of the chapters in Maurice Thompson's novel, “A Tallahassee Girl”
ig based on it

+Where the Atlantic Coast Line R. R. crosses the Steinhatchee River on the
houndary between Taylor and Lafayette Counties the rails are not perceptibly
lower over the stream than they are a mile or two away on either side. '
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sloughs or drains which carry water only In wet weather are com-
1101 i1 SOINe portions.

Vegetation Types—The prevailing type of vegetationi is open
pine woods subject to frequent fires, with a low shrubby and her-
baceous undergrowth, ,not very different from that of the - strictly
ron-calcareous flatwoods (regions 9, 16 and 19). But within a
few miiles of the coast, and occasionally farther inland, the vegeta-
tion of the flatwoods, while having about the usual aspect, is quite
diffefent in composition, including many plants which are known
or believed to prefer calcareons soiis, and a few which are most
commonly found in or near brackish marshes, There is usually
nothing on the surface to indicate any reason for this floristic differ:
ence, but & chemical examination of the ground-water in such places
ought to reveal something of interest.* In the absence of any def:
1:1'Jite information it is assumed that the soil in. such places
is m(?fe. calcateous than usual, and in the list below the plants char-
acteristic of such situations are assigned to “calcareous Aatwoods.”
In an extreme phase of the calcareous flatwoods trees are wanting,
and such places might be called savannas or prairies, '

Cypress ponds and bays similar to those already described are
frequent. Most of the streams and sloughs, of whatever size, are
bborde'red by low calcareous hammocks which are very characteris-
tic of this region. The coast, which is unique in having practically
no sandy beaches, as pointed out in the Third Annual Report (pp.
222-2231), is bordered by marshes, which have been little studied
as yet. | '

Plants—The following list is based on observations made on
12 different days, as follows: January, 3; March, 5; May, 1 ; June,
1; July, 1; September, 1. :

TREES
44.1 P?nus pal?stris Long-leaf pine TUbplands
+11.7 Pinus .Eihottii - {Sfash pine} Ponds, ete.
—EL.0 Taxodlmm imbricaritum (Pond) cypress Ponds and hays
++4.1 Taxodium distichum Cypress Swamps and low ham-

i macks

4.1 Pinus Taeda Short-leaf pine Low hammocks, ete,
+3.3 S:fbal Palmetto Cabbage palmetto Low hammocks.. ete
2.5 Liquidembar Styraciflua Sweet gum Low hammocks .

A “ch‘emical analysis of soil from such 2 place will be inserted in.the
appendix if received in time,

tSee also F, P, Gulliver, Proc. Am. Acad. Arts & Sci. 24:23-235. 1800,
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+1i.9 Pinus C'aribaea?

+1.7 Acer rubrum (etc.) Maple
—1I1.7 Magnclia glauca Bay
+1.4 Quercus Virginiana Live o0zk
+-1.3 Querces hybrida? {Water oak)
++1.3 Carpinus Caroliniana Tronwaood
+1.2 Fraxinus Caroliniana}  Ash
++1.2 Ulmug Floridana © Elm
—i.z Quercus Catesbaei Black-jack oak
+1.0 Quercus nigra Water oak
—1,0 Pinus serotina | Black pine
—0.9 Magnolia grandiflora Magnolia
0.7 Nyssa biflora Black gum
+0.6 Juniperus Virginiana Cedar
+-0.6 Gleditschia triacanthos? (Heney) locust
+-+0.5 Crataegus sp. Haw
+40.35 Crataegus viridis Haw
0.5 Taxodivm sp.* Cypress
+0.3 Persea Borbonia Red hay
+0.3 Morus rubra . Mulberry
—0.3 Quercus cinerea TMarkey oak
0.3 Ilex opaca Holly

++0.3 Crataegus Crus-Galli? Haw
0.3 Quercus Michauxii {Swamp chest-

niit oak)
—o.2 Celtis occidentalis? Hackberry
+o.2 Cercis Canadensis Redbud
—o.2 Quercus falcata Red oak
-—0,1- Hicoria alba? Hickory
0.1 Fraxinus sp- Ash
—o.1 Cornus florida Dogwood
—u0.1 Quercus laurifolia Qak )
0.1 Tilia pubescens (Lin)
—0.1 Quercus stellata Post oak
0.1 Quiercus Schneckii? (Red oak)
+o0.1 Ulmus alata Elm
—0.1 Pinus echinata Short-leaf pine
0.1 Hicoria sp. Hickory

Mosily near coast
Swamps

Swamps, etc,
Hammocks, etc,
Low hammocks
Low hammocks
Swamps, ctc.

Low hammocks
Driest spots

Low hammocks, etc.
Flatwoods and bays
Hammocks

Swamps

Low hammocks
Sloughs, etc.

Low hammocks
Sloughs, etc.
Sloughs, etc.

Iow hammocks
Low hammocks
Driest spots
Hammocks
Calecareous flatwoods

Low hammocks
L.ow hammocks
Hammocks
Richer

Richer scils
Sloughs, ete.
Richer soils
Hammocks
T.ow hammocks
Richer soils
Low hammocks
Hammocks
Richker soils
Hammocks

SMALL TREES OR LARGE SHRUBS

++.51 Myrica cerifera Myrtle
4++.18 Salix longipes? _ Willow
+.07 Cyrilla parvifolia Tyty
.04 Diospytros Virginiana (X) Persimmon
.04 Cyrilla racemiflora Tyty
+.03 Chionanthus Virginica Graybeard
.0z Batodendron arboreum Sparkleherry
.01 Quercus geminata Live ocak

Hammocks

Ponds, sloughs, etc.
Bays

0O'd fields, ete.
Swamps

Hammocks
Hammoeks

Poorest soils

*Apparent'ly an intermediate form or connecting link between T.

distichum and T. imbricorinm,



30() FLORIDA GEOLOGICAL SURVEY—SIXTH ANNUAL REPORT.

.01 Crataegus apiifolia
.01 Ilex Cassine
01 Cholisma ferruginea
.0I Osmanthus Americana
.01 Ilex decidua

Haw

WOODY VINES

+.008 Rhus radicans
+-+.007 Berchemia scandens
+.005 Decumaria barbara
+.004 Parthenocigsus
quinquefolia
002 Smilax laurifolia
+.002 Ampelopsis arborea
002 Vitis aestivalis
002 Bignonia crucigera
002 Tecoma radicans
001 Smilax Walteri
001 Vitis rotundifolia

+.075 Serenoca serrulata
+.023 Ilex glabra

Poison ivy
Rattan vine

Virginia creeper
Bambgg vine

Wild grape -
Cross-vine
(Cow-itch)

Bullace or mus-
cadine

SHRUBS

Saw-palmetio
Gallberry

o013 Cepha'anthug occidentalis Elbow-bush

+.012 Quercus ‘minima
++.011 Viburaum ‘obovatum
+-+.009 Cornus stricta *
+-.008 Stillingia aquatica
.008 Myrica pumila
+.007 Crookea microsepala
+.006 Sabal glabra

005 Hypericum myrtifolium

004 Ilex vomitoria

.004 Vaccinium nitidum

004 Aesculus Pavia
004 Iva fratescens

.003 Pieris nitida
+.003 Rosa Carolina
+.003 Amorpha fruticosa

003 Hypericum fasciculatum

+.003 Baccharis angustifolia
002 Cholisma fruticosa
ooz Itea Virginica
002 Quercus pumila
002 Quercus myrtifolia
++.002 Sageretia minutiflora
+.002z Styrax Americang
.00z Rhuys copallina

- Oak-runner
Myrtle
Palmetto

" (Huckleberry)

Buckeya

{Hurrah bush)
Wild rose

Oak runner

Sumac

Low hammoeks
Low hammocks
Hammocks
Hammocks
Sloughs, etc

Low hammocks, etc.
Low hammocks, ete.
Low hammocks

Low hammocks
Bays, etc.

Low hammocks, etc.-
Hammocks, etc-
Low hammocks
Sloughs

Swamps

Hammocks, ete.

Flatwoods
Flatwoods

Ponds and sloughs
Flatwoods

Low hammocks
Sloughs, etc.
Ponds

Flatwoods
Flatwoods

Low hammocks, ete,
Around ponds, etc.
Hammocks
Flatwoods

Richker soils

Near coast

Bays, ete,

Sloughs, ete,

Low hammocks, etc,
Around bays, ete,
Near coast
Flatwoods
Swamps, ete.
Drier flatwoods
Sterile sands

Low hammocks
Swamps, etc.
Richer soilg

*Probably including alse C. asperifolia, which I did not always distinguish

in the field.
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—+.001 Sebastiana ligustrina

—.00tr Chrysobalanus oblongifolius

001 Aronia arbutifolia
©00I Hypericum galicides
pallidum
.00t Vacciniom virgatum?
-00
.001 Kalmia hirsuta
— .001 Gaylussacia dumosa

-

(and about 15 others).

Huckleberry

Rhapidophyllum Hystrix (Needle palm)

y HERBS

004 Arigtida stricta

.004 Tillandsia usneoides
+.002 Cladium effusum
+.002 Chondrophora nudata

+-}.001 Mesosphaerum radiatum

+.001 Pterocaulon undalatum
.00t Pluchea bifrons

+.001 Chamaecrista fasciculata

+.001 Dichromena colorata
+.001 Chrysopsis graminifolia

+-.001 Atamosco Atamasco
+.00tr Pteridinm aquilinum

++.001 Muhlenbergia filipes
+.cor Juncus Roemerianus

+.001 Saururus cernuus
++.001 Rhynchospora miliacea

+-.001 Rudbeckia foliosa
.001 Kuhnistera pinnata

]

.001 Eupatorium

compositifolium  (X)

“++ Tubiflora Carolinensis
+ Helianthus Radula
++ Chaetochloa imberbis

-+ Lippia sp.

+ Iris versicolor

+ Tillandsia tenuifolia
+- Salvia lyrata
4+ Ambrosia sp.

+- Trilisa paniculata

+ Centella repanda
++ Dryopteris mollis?

-t Helenium antumnale
+ Chaptalia tomentosa
-+ Mikania scandens?

+ L.aciniaria spicata

Wire-grass
Spanish moss
Saw-grass

"

(Black-root)

('Partridg,e pea)
(A sedge)

(A fern)

{A grass)

(A sedge)

{Summer
farewelil)

Dog-fennel

(A grass)

Air-plant

Ragweed}

(A fern)

Low hammocks
High pine land
Around bays, etc.

Swamps

Around bays, etc.
Low hammocks
Flatwoods

High pine land

Pine iands

On trees

Marshes, ponds, ete.

Flatwoods

Calcareous flatwoods,
ete.

Flatwoods

Flatwoods, etc,

Drier flatwoods

Calcareous flatwoods

Flatwoods

Calcareous flatwoods

" Flatwoods

Savannas, etc.

Brackish marshes and
calcareous flatwoods

Swamps, low ham-
mocks, etc,

Low hammocks

Calcareous flatwoods

High pine land

Roadsides, etc.

Low hammocks
Flatwoods

Savannas, ete.
Calcareops flatwoods
Shallow sloughs. ets.

- Swamps, etc.

Hammocks

Calcareous flatwoods
Flatwoods

Flatwoods, etc, -

Low hammocks, etc.
Caleareous flatwoods
L.ow pine land

Edges of marshes, etc.
Fiatwoods
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— Helenimm fenuifotinm (X) Bitfer-weed Roadsides, ete-
+ Sagittaria lancifolia Marshes, etc.
+ Afzelia cassioides Flatwoods
Stillingia . sylvatica (Queen’s delight)Drier flatwoods
+ Aster adnatus : Flatwoods
+-+ Lythrom lanceolatum? Caleareous flatwoods
++ Eupatorium mikanicides . Calcareous flatweods
' etc.
++ Monniera acuminata Ca%cal‘eous flatwoods
+ Petalostemon albidus Drier flatwoods
+ Aristida spiciformis (A grass) Sour flatwoods
4+ Carex styloflexa? (A sedge) Low hamimocks
+ Euthamia Caroliniana : : Around p?nds, etc,
+ Polypodium polypodicides (A fern) Onttre_es in hammocks
ete.
+ Pinguicula pumila LO'VV flatwoods
Sericocarpus bifoliatus Dricr flatwoods
+ Elephantopus elatus? Flatwoods
-t Flaveria sp. Caleareous flatwoods
Cenchrus tribuloides (X) Sand spur Along ;:aiiroads, ete.
-+ Eupatorium aromaticum High pine land
Syngonanthus flavidulus ‘ Around bays, etc.
+ Viola lanceolata? White violet Margins of ponds
+-+ Vicia acutifolia Low hammocks
++ Ludwigia lanceolata? Ponds, ete.
Sporobolus gracilis (A grass) High pine land
+ Xyris Elliottiir - Around ponds
-+t Uniola nitida (A grass) Low hammocks
+-+ Cyperus articulatus (A sedge) STfJughs_, etc.
Laciniaria tenuifolia ) High pine land
Gerardia sp. Flatwoods
4=+ Elionurus tripsaccides (A grass) Calcareous flatwoods
+ Spartina Bakeri (A grass) Savannag, efc,
Baldwinia uniflora Fl‘atwoo.ds
Berlandiera tomentosa High pme' land
Epidendrum conopseum (An orchid) On. frees in hanumnocks
Chrysopsis aspera Drier flatwoods
+-+ Juncus megacephalus : Calcareous ‘ﬂatwoods
++ Hibiscus incanus Around matshes, etc,
+ Ipomoea sagittifolia Morning-glory  Near coast
+ Typha latifolia Cat-tall Marshes )
+-+ Nama corymbosa Low wcalcareous flat-
woods
-+ Dryopteris Floridana {A fern) Low hammocks
+ Panicum virgatum (A orass) Savannas, etc, 7
-+ Buchnera elongata : ‘Calecareous flatwoods

(and about 150 others).

Although there are more species of trees and shrubs in this region than in
some of the others, quite a number which are common not ffar away are
decidedly rare here, if they occur at all An:nong suc%l are Pinus .eclmf.am
{short-leaf pine), P. glabra (spruce pine), Hicoria (hickories), Salix nigra
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(willow}, Ostrya, Betula (birch), Fagus (beech), several of the oaks, Liriodesn-
dron (poplar), Prunwus (plums and cherries), Gordonia, Cornus florida (dog-
wood), Oxydendrum (sourwood), and Cliftonie {tyty). Most of thege grow
best in drier and more clayey soils than the average of the Gulf hammock
region, but the absence of the last-named {and a few others) is probably best
explained by its aversion to Hme. The genus Crutaegus (haws) seems to
make up a larger proportion of the forests here than in most other parts of
Florida (between 1 and 2%, which accords with the common belief that
these little trees are partizl to limestone regions, '

Most of the species witich are more abundant here than elsewhere in
northern Florida grow in low bammocks and caleareons flatwoods. Some of
them are rather rare plants, For example, the Ambrosic which stands
27th in the list of herbs is known only in calearesus Hatwoods within
a few miles of St. Mark’s, and in a similar place near the southeastern
corner of Georgia {where it was found by the writer in 190z, in company
with Lippig, Elionurus, and z few other species included in the above list).
Some species topo scarce to be lisied here are probably still more limited
in distribution. Very few weeds are abundant enough in this region to
be included among the first 200 species, a natural consequence of  the
sparse population, -

The percentage of evergreens is ahout 74.3, which is a little above the
average for northern Florida, The fact that this distinctly calcareous re-
gion has decidedly more evergreens than regions 4, 5, 11 and 13, where
limestone is not much in evidence, seeis to indicafe once more that there
is no close relation between caleium (or limestone) and evergreems. Lime-
stone probably has some effect on the Ericaceae (heath family) though,
for only 6.8% of the shrubs are of that family, and practically none of
these grow in calcareous flatwoods and low hammocks. The percentage of
Leguminosae anrong the herbs seems to he 5.8, which is also below the
average; the explanation probably being that few legnminous plants thrive
in damp soils,

Economic Featwres—Agriculture is not yet very extensively
developed here. In 1910 less than 5% of the area was cultivated,
and. there were only about 7 inhabitants to the square mile——an in-
crease of 35% since 1900. (Most of this increase was in Taylor
County, which acquired several new railroads during the decade).
About 60% of the population is white. -

Lumbering and turpentining of the long-leaf and slash pines
are flourishing industries, and considerable cedar is cut for pencil-

~wood near the coast. Large numbers of cattle graze in the pine

woods all the year round, producing heef at very little expense to
their owners. '

The principal crops, judging from the returns from Taylor
County in the State census of 19og (no crop statistics having been
received from the county in 1912), scem to be as follows: Corn,
sea-island cotton, peanuts, sugar-cane, sweet potatoes, oats, velvet
beans, upland cotton.
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6. MIDDLE FLORIDA FLATWOODS.

References.  Gillmore (973, 1003), Harper 1 (221), Harper 4 (222-224),

Sellards 3 (204 or 48), and U. S. soil survey of Jeffegson County (by Jones,

Tharp & Belden, 1008). Ilustrated in 3d Ann, Rep., ol. 23.2.

The above designation is applied to two disconnected areas.

parallel to the Gulf Coast and about 20 miles from it: one in Middle

Florida and one in East Florida. In the Third Annual Report they .-

were not separated from what is here called the ApaIaclncola fat-
woods (region g), but their different creograplucal iocation entitles
them to separate treatment, and. some differences in vegetation are
discernible. There are about 1,000 square miles of this kind of
_country in the area under consideration, and a few hundred ad-

ditional in Levy County. It has no counterpart in aiy other region. .

The greater part of the portion west of the Suwannee River is
known as San Pedro Bay (a name which appears on few maps).

Geology and Soils—This region is presumably underlaid by the
Oligocene limestones which characterize the country on both sides
of it, but no outcrops are known, and the limestone has little ef-
fect on soil or topography. There are a few spots where the vege-
tation seems to indicate that there is mar] within reach of the roots
of trees, but the prevailing soil is mostly fine sand, mixed with more
or less vegetable matter, well supplied with water, and probably
underlaid by hardpan in many places. '

Tn that part of the region lying in Jefferson County most of
the soil is mapped in the government report above cited as “Ports-
mouth fine sand.” The following mechanical analyses of a soil, sub-
soil, and lower subsoil {depths not indicated) are taken from that
report. The soil is described as “a black fine sand with a depth of 6
or 8 inches,” with a subsoil of “gray sand changing to reddish

brown at about 24 inches below the surface.”” The dark color of

the surface soil is said to be due entirely to vegetable matter; and

the dark material which cements the lower subsoil into “hardpan”
seems to be also mostly vegetable, with a small amount of iron comt-

pounds. This soil is said to be entirely uncultivated, e).cept on its

edges where it merges into the “Norfolk fine sand ”

¢
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MECHANICAL ANALYSES oF “Porrsmourd FiNe Sanp,” Jerrerson County.

Soil. Subsocil. Lower subsoil.

TFine gravel {2-T mm.) -————mnommmon 0.9 0.6 0.4
Coarse safid (I-.§ ML) cmoervme mamae 34 46 4.8
Medium sand (325 MM.) —cmmmmemmee 6.8 7.4 7.3
Finé sand (.25-I ML) ———mommmmmemm 35.4 361 . 339
Very fine sand (.I-.05 ML) ——ommmmmoomo 4L5 46.5 47.9
Silt (.05-.005 ML) —mmmmmmmemm e 6.6 2.8 3.0
Clay (.005-0 mMmM.) —ccmemmmmmmmmeme 3.2 1.6 2.6

Total com o 998  100.6 99.0

The distribution of “silt” and “clay” in the soil and subsoil
seems to indicate that these materials are mostly vegefable matter
rather than true silt and clay. This analysis differs somewhat from
those of the soil similarly named in the East Florida flatwoods
{quoted farther on), but just what the differences indicate is not
clear.

Topography and H.: ydf’()gmphy—*The surface is level or nearly
50, and dotted with many very shailow depressions which are per-
manently wet and contain peat, indicating that the ground-water is
near the surface and fluctuates very little. San Pedro Bay is said
by Gillmore to be 85 feet above sea-level, and peréeptibly higher
than the country around it. - As in other flatwoods regions, there are
many sluggish creeks and branches with coffee-colored water.

Vegetasion Types—The prevailing vegetation on the drier areas
is open forests of long-leaf pine and a few otlier trees, bearing marks
of fire as usual. In the depressions there is much pond cypress,
*sometimes in almost pure stands (cypress ponds), but more com-
monly mixed with evergreen vines and bushes (bays). The streams
are bordered by swamps of the non-alluvial type.

Plants—The following list is based on observations made on
three days in January and one each in March, May and July, and
does not pretend to be at all complete. Percentage figures are there-
fore omitted. ' : : “

TREES
— Pinus palustris " Long-leaf pine Drier soils
++ Taxodium imbricarinm (Pond) cypress Bays and ponds
+ Pinus Elliottii (Slash pine)  Bays and ponds
4+ Pinus serotina (Black 'pine) Low pine land
-— Quercus cinerea . Turkey oak High pine land
— Magnolia glauca Bay - Swamps
+ Acer rubrum Maple Swamps

— Nyssa biflora ' Black gum Swamps



312 FLORIDA GEOLOGICAL SURVEY—SIXTH ANNUAL REPORT.

+ Gordonia Lasianthus -
Taxodium distichum
— Liquidambar Styraciflua

— Quercus Catesbaei
— Pinus Taeda

— Magnolia. grandiflora
— Quercus nigra

{Red bay)
Cypress

Sweet gum
Black-jack ouk
Short-leaf pine
Magnolia
Water oak

(and a few others seen only once).

Bays and swamps
Marly (2) swamps
Richer soils
Driest spots
Richer soils . .
Hammocks

Richer soils

SMALL TREES OR LARGE SHRUBS

+—+ Cyrilla parvifolia
-+ Cliftonia meonephylla
' Myrica cerifera
+ Ilex myrtifolia
Tlex Cassine

Tyty
Tyty
Myrile
Yaupon

WOODY VINES

++ Smilax laurifolia

++ Pleris phillyreifolia
Smilax Walteri
Berchemia scandens

+ Serenoca serrulata
4+ Pieris nitida
+ Tlex glabra
4+ Crookea microsepala
-+ Hypericum fasciculatum
-+ Mpyrica pumila
Quercus pumila
-+ Aronia arbutifolia
Itea Virginica
+ Clethra alnifolia
+ Leucothoe racemosa
Quercus minima
Phoradendron flavescens
Cholisma fruticosa -
+ Ilex coriacea
-- Kalmia hirsuta

(and about 10 others).

3

++ Anchistea Virginica
—+ Tillandsia usneoides
+-+ Pontederia cordata
 ++ Polygala cymosa
— Aristida stricta
Pteridivm aquilinum
Pterocaunlon undulatum
-+ Cladium effusum
Sagittaria lancifolia
-+ Eriocaulon decangulare

Ramboo vine

Rattan ;.rine ’
SHRUBS
Saw palmetty

(Hurrah bush)
Gallberry

Myrtle
Oak runner

Oak runner
Mistletoe

HERBS

(A fern)
Spanish moss

Wire-grags
{A fern)
- (Black-root)

Saw grass

Bays
Bays

' Hammocks, ete.

Bays and ponds
Swamps

Bays, ete.

Bays and ponds
Bays and swampsy
Low hammocks

Flatwoods

Bays, etc,
Flatwoods
Flatwoods
Around ponds, etc:
Flatwoods
Flatwoods
Around bays

Bays and swamps
Around bays
Bays

Flatwoods

On trees
Flatwoods
Swamps
Flatwoods

Bays and ponds
On trees
Ponds

Ponds

Pine lands

. Pine lands

Flatwoods
Ponds, ete.
Ponds
Bays, etc.
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Trilisa codoratissima Deer-tongue ‘Flatwoods
Cliryscpsis graminifolia Flatwoods
+ Sarracenia psittacina Pitcher-plant Around bays
-+ Bartonia verna " Flatwoods
+ Panicum hemitomon -Maiden-cane Ponds
Osmunda cinnamomea (A fern) Around bays, etc.
+ Xyris fimbriatg Pondsz
+ Ericcaulon compressun Ponds
- Cuscuta compacta Love-vine On bushes in swampgs
+ Syngonanthus flavidulus Around bays
+ Lycopodium alopecuroides Arcund bays
Helianthus Radula Flatwoods
— Bupatorium compasitifolium
(D) Dog-fennel Roadsides, ete.
Mesosphaerum radiatum Marly (?) places
+ Castalia odorata Water-lily Tonds
+-+ Polygala Rugelii : Flatwoods
+ Eupatorium rotundifolium Flatwoods

(and about 4o others).

Most of the species of trees indigenous to northern Florida, especially those
preferring rich soils, are wanting here. None of the species listed arc very rare,
but Cuwrilla parvifolia, Crookea, and Polygale Rugelii are confined to Florida, or
nearly so. About 60% of the trees, and a still larger proportion of the smal

© trees, shrubs and vines, are evergreen. The percentage of Fricaceae among the

shrubs is 184, which is above the average. No leguminous plants have been
noticed, but they cannot be entirely wanting. The figures for evergreens,
Ericaceae and Leguminosae are aI.I pretty close to the corresponding ones for
the Apalachicola flatwoods, and indicate acid soils deficient in potassiwm if not
in other minerais. Weeds are scarce, for obvious reasons,

Economic Features—As this region does not cover as much
as half of any one county, it is difficult to make an accurate estimate
of its population, etc. - But it is evidently very sparsely settled, and
probably not more than 3% of the area is under cultivation ar
present. Lumbering, turpentining and grazing are the leading in-
dustries. The abundant cypress will doubtless be a source of wealth
some time, . ' '

Many regions with prevailingly acid soils are particularly rich
i honey-yielding plants, and that is the case here. The two most
abundant small trees and the saw-palmetto and gallberry are noted
honey plants, and many less common species are frequented by
bees. “The 9,274 pounds of honey reported from Madison, Taylor
and Lafayette Counties by the State census of 1905 (and 14,525
pounds by the government census of 1910) probably came mostly
from San Pedro Bay and. vicinity; and this industry is doubtless
capable of much greater development. " This is therefore a land of
honey, if not of “milk and honey.”
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17. PENINSULAR LIME-SINK REGION.
{ FIGURES 82, 83)

References. Tlarper 1 (221}, Matson & Sanford (350-361, 408-412),’Se11ards,
3d Ann. Rep. 21-32, Sellards 2 (20), Sellards 3 (204-205 or 48-49), and U. 5. soil
survey of the “Gainesville area” (by Rice & Geib, 1905). .Iliustrated in 2nd

Ann, Rep., pl. 4.1, 8.1; 4th, pl. 5

This well-marked region extends from a few miles north of
the Georgia line southward through the western half of the penin-
sula to Pasco County at least. About 2,000 square miles of it are
included in the arbitrary limits of this report. It bears some re-.
semblance to the West Floridae lime-sink region (no. 2}, and still
more to the Bellair sand region (no. 12), but differs perceptibly
from both in its vegetation.

Geology and Soils—The bed-rock here is the Vicksburg lime-
stone, which is overlaid in many places by formations of later age,

particularly the hard-rock phosphate beds (Alachua or Dunnelion

formation), and nearly everywhere by several feet of pale loamy
sand. The rock protrudes through the sand in many places, as
in regions 12 and 135. Clay often lies between the rock and sand,
especially northward, but exposures of it are rare, and consequently
its areal extent is not definitely known., All the hard-rock phosphate
mined in Florida comes from this region, and the soil probably con-

tains more phosphorus than the average, though no analyses of it

are available at this writing.*

The salamander seems to be more abundant in this region than
anywhere else, and its hills, a foot or more in diameter and a few
inches high, are nearly always in sight in the drier soils, particular-
ly in early spring just after the woods are burned over. Ants,
gophers, and no doubt several other subterranean animals are com-
mon, and influence the 5011 in much the same way that the salaman-
der does. _

Topography and Hydrography-—This region has a character-
istic solution, or karst, topography (though possibly mfluenced some

by the wind, as suggested elsewhere}, with a profusion of low hills

and hasin-like depressions, the smallest of which are nearly circular,

*Tn that part of the lime-sink region included in the “Gainesville area” the

soil is nearly all classed as “Norfolk sand” in the government soil survey above -
cited, But the two mechanical analyses of it given there hoth represént samples.

from the hammock belt (no. 10), so that it would not be proper to quote them
here,
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The highest elevations are about 200 feet above sea-level. In the
most hilly: portions there may be differences of elevation of 5o feet
in half a mile; but there seem to be no steep slopes except on the
immediate banks of rivers and sinks. At the other extreme the
country may be nearly flat. Some of the depressions contain per-
manent water and some are dry most of the time. There are a
few open sinks, caves, and natural bridges, formed by solution in‘the
usual manner, The best known natural bridge is probably that of
the Santa Fe River.

Streams are decidedly scarce, and most of those which do occur
are rivers which rise in other regions and flow through this one
without receiving any tributaries except a few short spring runs.
Consequently swamps are likewise scarce. There are whole town-
ships without any running water, and many square miles without

~any surface water at all. The rain-water sinks into the sand almost

immediately, and gradually finds its way into subterranean chan-
nels in the porous limestone. Large limestone springs are fairly
common, and some of them are health and pleasure resorts,

Tn the more elevated areas the ground-water lies so deep-that
it can be raised to the surface only by buckets or force-pumps. For
this reason, and also because of its hardness, many houses in the
rural districts have cisterns instead of wells. Practically all the
towns have artesian wells. '

Vegetation Types—At least nine-tenths of the area was orig-
inally covered with park-like open forests of large long-leaf pines,
with a “lower story™ of black-jack and turkey oaks in many places.
The limestone outcrops are too small and often also too silicified to
bave any perceptible effect on vegetation, except where they are
close to streams or sinks and thus protected from fire. There is
hammock vegetation along some of the streams and around some of
the deeper sinks, where the fires which periodically sweep the pine
torests can approach from only one side. Swamps are chiefly con-
fined to the banks of the Suwannee River, and are not very exten-
sive even there. The ponds are nearly all treeless, probably be-
cause the water-leve]l fluctuates too much, as is the case with some
of the ponds in region r12.

Plants—The following list is based on observations made on
22 different days, distributed through the year as follows: January,
4; February, 5; March, 2; April, 6; May, 1; July, 1 August I;
December, 2. No doubt some fali- bloommg plants héwe been over-
looked, but otherwise the list ought to be reasonably accurate,
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++738 Pinus palustris
+ 6.7 Quercus Catesbaei
++ 5.5 Quercus cinerea
26 Liquidambar' Styracifiua

1.5 Quercus falcats

— 0.9

0.7

0.5
st 0-5
0.4

0.4

— 0.3
T
e
— 0.3
"oz
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+ 0.2
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0.1
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— O
— 0.1
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0.1
o.1
—"0T
‘0.1
0.1
oI
Tox

.04

Pinus Taeda

Quercus Virginiana

Taxodinm imbricarium

Taxodium distichum -

Quercus laurifolia

Quercus geminata

Cornus florida

Juniperus Virginiana

Magnolia grendifiora

Pinus Elliottii

Hicoriz alba

Planera aquatica

Salix nigra?

Quercus Margaretta

Fraxinus Carolinfang

Betula nigra

Acer rubrum

Gleditschia nquatica®

Ulmus Floridang

Ilex opaca

Pinus glabra

Onereus nigra

Cercis Canadensis

Crataegus viridis

Sabal Palmetto

Acer rubrum tridens?

Persea Borbonia

Quercus lyrata

Quercus hyhrida?
{and 14 others).

TREES
Long-leaf pine
Black-jack ocak
Turkey oak
Sweet gum
Red oak
Short-leaf pine
Live oak
Pond cypress
Cypress

Live oak
Dogwood
Cedar
Magnolia
{Slash pine)
Hickory

Willow

Post ocak

Ash

Rirch

Maple

Honey locust
Eim

Holly

Spruce pine
Water oak
Redbud

Haw
Cabbage palmetto
Maple

Red bay
{(Swamp post oak)

Always in sight
Uplands
Uplands
Hammocks, ete.

17. PENINSULAR LIME-SINK REGION. 317

WOODY VINES
.001 Parthenocissus
' quinquefofia
.00T Berchemia scandens

Virginia creeper Hammocks, ete.
Rattan vine Swamps

Riclier soilg

Along Suwannee R.

Hammocks, etc,
Shallow ponds
Swamps
Hammocks
Uplands
Hammocks, ete.

Along' Snwannee R.

Hammocks

Shallow ponds, ete.

Richer soilg

Along Suwzannee R.

River-banks, etc.
Uplandg
Swamps

Along Suwannee B.

Swamps

Along Suwannee R.

Swamps
Hammocks
Along Suwannee
Low grounds.
Richer soils
Along Suwannee
Along Sudwannee
Along Suwannes
Hammocks
Alone Suwanneg
Low hammocks

SMALL TREES OR LARGE SHRUBS

Diospyros Virginiana
(X%
Crataegus aestivalis

03

.02 Ilex myrtifolia

.02 Adelia acuminata

01 Crataegus Michanxii

201 Prunus angustifolia (x)

.01 Myrica cerifera

.01 Cyrilla racemifiora

.01 Batodendron arboreum

~ wof Chionanthus Virginiea
-OF Sassafras variifolium . xH

.01 Prunus umbe'lata?

" .o1 Crataegus apiifolia

FAt

|

Persiminon
May haw
Yaupon

Haw

Wild plum
Myrtle

Tyty
Snarkleberry
Graybeard
Sassafrag

Hog plum
Haw

Uplands

&

HR

7

Ponds and sSwamps
Shallow ponds, ete,
Along Suwzanee R.
Uplands

Old fields
Hammocks
Swamps
Hammocihs
Hammocks

- Old felds

Hammocks, ete.
Along Suwange R.

001 Ampelopsis arboreg
Wistaria frutescensg
Vitis rotundifo'ia
Vitis aestivalis

Wisteria
Bullace or Muscadine

Wild grape

SHRUBS

—027 Serenca serrulata

Saw palmetto

Edges of swamps
Along Suwannee R.
Hammocks, ete,
Hammocks

Pine lands

++.025 Myrica pumila Myrtle Pine lands
++.618 Rhus copailing Sumac Various situations
+-+.015 Castanes alnifoliz Chinquapin High pine land
+-+.014 Asimina speciosa Fawpaw High pine land

+.612 Quercus pumila
" 009 Chrysobalanas
oblongifcling

Oak runner

High pine land

High pine land

+.005 Ceratiola ericoides Rosemary Ponrest soils
003 Cephalanthus occidentalis E'bow-bush Fonds and swamps
+.003 Asimina angustifolia Pawpaw High pine lang

+.002 Rhus Toxicodendron -
— 002 Pieris nitida

Poison ocak

(Hurrah bush),

High pine land
Around ponds

.001 Cornus stricta? Swamps
.00t Viburnum obovatum Swamps’
001 Polycodium sp, Gooseberry Sandy ha:mmocks etc,
.001 Phoradendron flavescens Mistletoa On trecs
-001 Arzlia spinosa Prickiy ash Low hammocks
.00I Asimina parvifiora Pawpaw Hammocks
+.001 Ceanothus microphyllus High pine land
— Ttea Virginica Swamps
Rubus cuneifolius (X) Blackberry Roadsides, etz
Amorpha fruticosa Along Suwannee R,
(and 10 or 12 others).
HERBS
+-.018 ‘Aristida stricta Wire-grass igh pine land

+.007 Kuhnistera dinnata
+-+.006 Eupatorium
compositifolium (X?)
++.004 Pteridium aquilinum
.003 Tillandsia usneoides
++-.003 Ericgonum toementosum
++-.002 Chamaecrista fasciculata
+-+.002 Psoralea canescens
+-+.001 Eupatorium aromaticum
+-+o01 Andropogon Virginicus
" +.001 Pterocaunlon undulatum
+-+.001 Zamia integrifolia ’

+-+.001r Carphephorus corymbosus
+-+.001 Crotonopsis spinosa (X

Summer farewell

Dog-fennel
(A fern)
Spanish moss

Partridge-pea
Broom-sedge

Biack-root
Coontie

High pine lanl

High pine la-d etc L

High pine fand i

On trees ;

High pine land

High pine 'and

High pine land

High pine land

High pine land

Pine lands

High pine land,
Alachua Co.

High pine land

Roadsides, etc.
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+.001 Croton argyranthemus High pine land
+.cor Sporobolus gracilis (A grass) High pine laad
+-.001 ‘Actinospermum .
angustifolium High pine land
+ Andropogon scoparius :
(X7?) Broom-sedge Old fields
+ Lespedeza hirta : High pine lﬁnd
Helenium tenuifolium (X) Bitter-weed Roadsides, etc,
Acanthospermum australe (X) Roadsides, etc.
++ Lygodesmia aphyila ' High pine tand
+ Rumex hastatulus (X)  {Sorrel) Fields
-+ Stillingia sylvatica (Queen’s delight) High pine land
+ Amsonia ciliata High pine land -
+ Glottidinm vesicarinm (X) Waste places
++ Berlandiera subacaulis High pine land
+ Vernonia angustifolia High pine land
++ Piriqueta Carolinianaz High pine land
+ Heteropogon
melanocarpus (X) (A grass) Old fields
-+ Cnidoscolus stitnulosus Nettle High pine land
+ Baptisia LeContei? High pine land
++ Silphium compositum ‘ High pine land
Erigeron ramosus {X) Old fields, ete.
Euthamiz Caroliniana (X7?) - Around ponds, etc.
Chrysopsis aspera? High pine lan,d,
Dolicholus simplicifolius (Dollar-weed)  Migh pine land
+ Opuntia vulgaris Prickly pear High pine land
-+ Hymenopappus
Carolinensis (X) Old fields, ete,
-+ Indigofera Caroliniana . fligh pine land
-+ Eupatorium album High pine land
Leptiton Canadense (X) Fields, ete.
-+ Dactyloctenium ‘
Aegyptium (X) Crowfoot grass Cultivated fields
Cassia Tora (X} Coffee-weed Waste places
Sericocarpus bifoliatus High pine land
+- Calophanes oblongifolia High pine land
+ Scutellaria multiglandulosa High pine land '
. Scleria glabra (A sedge) High pine land
+ Stenophyllyus Warei (A sedge) Higlh pine land

{and about %5 others).

Most trees which prefer damp soils or clayey soils are scarce or absent in
this regiotr. Small trees, shrubs and vines are relatively scarce, too, doubtless
because most such plants cannot stand much fire, and areas sufficiently protected
from fire for them to flourish (such as swamps) are very limited. The most
abundant shrub, the saw-palmetto, is less abundant here than it is in most other
parts of Florida. The first seven shrubs and some of the others have thick under-
ground stems which quickly send up new shoots after a fire, while the eighth,
which 1Is very sensitive to fire, grows only in the poorest soils, where the vege-
tation is too spatse to carry flames readily. (See fig. 82) Most of the

A
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herbs grow in the dry long-leaf pine forests, and quite & number of them
are more abundant here than in any other region previously described.

About 70.3% of the trees are evergreen, only 2.3% of the shrubs are
Fricaceae, and over 20% of the herbs are Leguminosae, The figure for ever-
green trees is mostly made up by one species, the long-leaf pine, which prefers
richer soils than some other evergreens, and the proportion of evergreens among
the shrubs and herbs is perceptibly lower. The very low figure for FEricaceae
is partizlly explained by the scarcity of low pine land, sour bays, non-allzvial
swamps, etc., but not wholly, for Gaylussacie dumosa, the commonest Ericaceous
shrub in the somewhat similar Bellair sand region, has not been observed in the
lime-sink region at all. It is possible that the soil is a little too limy for these
plants, as was suggested in the case of the Gulf hammoclk region, The percent-
age of Leguminosae is among the highest, and is doubtless correlated with the
prevalence of fire and consequent scarcity of humus, ag well as the dry and
somewhat calcareous nature of the soil.

Economic Features—Although the prevailing dry sandy soil
might look very unpromising, to a person unaccustomed to such
soils, it is capable of producing excellent crops. In 1910 about 22%
of the area was improved land (a pretty high figure for Florida),
and there were about 24 inhabitants to the square mile, an increase
of 12% in ten years, White people are slightly in the ma-
jority. Probably the chief drawback to’residence in this region 1s
the scarcity of water, but that same condition also makes maosquitoes
scarce, which is no small compensati'on.

Some of the largest sawmills in the State have operated here,
turning out a vast amount of long-leaf pine lumber, and the supply
is far from being exhausted yet. Turpentining is of course also an
important industry. Around the phosphate mines, particularly in
Alachua County, the pine has been cut out pretty thoroughly for
fuel for drying the phosphate rock, leaving most desolate landscapes
(see fig. 83). But thickets of young pines are springing up in many
places, (there seemed to be more of them in 1914 than in 1909), and
if more consetvative methods of drying the rock are adopted soon,
or even if the present depression in the phosphate export trade con-
tinues long enough, the forests may have a good chance to restore

themselves.
The only county which is mostly in this region is Suwannee,

and no crop returns were received from that by the State agricul-
tural department in 1912. But according to the State census of 1905
its leading crops, in order of value, were as follows: Sea-island
cotton, corn, peanuts, sugar-cane, sweet potatoes, field peas, (grass)
héy, oats, velvet beans, pécans, peaches,-and watermelons.
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18. PENINSULAR LAKE REGION.
(FIGURE 84)

References. Harper 1 (223-224), Harper 7 (359), Matson & Sanford (301-
393), Sellards, 2nd Ann. Rep. 242-243, Sellards 2 {12, 30-31), Sellards 3 {295-296,
or 49-50), Sellards & Gunter 2 (93-94, 153), Smith 2 (232, 233} Illustrated in
3d Ann. Rep., pl. 12.1; 4th, pl. 10.1; 5th, pl. 11.1.

This region is distinctly peculiar to F lorida, with no counter-
part elsewhere. It extends from tite vicinity of Lake Kingsley in
Clay County southward down the axis of the. peninsula for soime 200
miles. This report considers only that part included in Clay and
Putnam Counties, about 500 square niiles,

~ i . - " .
Geology and Soils—Rock outcrops are very rare, and chiefly

confined to the vicinity of large springs, none of which are known in
the portion of the lake region under consideration; consequently no
cefinite statement can be made about the Tertiary geology. The
lowest stratum exposed in railroad cuts and other excavations is a
pale, more or less mottled clay, which is usually rather sandy, but in
some places is pure encugh to be mined for kaolin. On the uplands
the surface is everywhere several feet of more or less loamy sand,
about like that of the lime-sink region just described.  (Neither
mechanical nor chemical analyses of it are available at this wriling. )
Tts prevailing color is cream or paie buff, but in the areas known as
scrub (described further under the head of vegetation) it is usually
almost snow-white, on the surface at least. In many depressions
several feet of peat overlies the sand,

Salamanders, gophers, and other burrowing animals are almost
as common here as in the lime-sink region, but they seem to avoid
the white sand of the scrub.

Topography and Hydrography—The prevailing topography is
much {ike that of the lime-sink region, with rounded hills and basins
and few streams or valleys, but on a'somewhat larger scale. Sume
of the basins may Dbe as much as 100 feet deep (i. e, if Alled with.
water to overflowing the water would have that depth}. Tt is
said that Lake Kingsley averages 6o feet deep, and has some

places in it considerably deeper. In the vicinity of the Ocklawaha
and St. Johns Rivers there are wide stretches of flatwoods scarce-
ly distinguishable from the East Florida fatwoodls (described next),
with which they are indeed connected, The rolling topography of
the uplands is not so evidently the result of solution as is that of the
lime-sink region, and no satisfactory explanation of it has yet been
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offered. Lime-sinks, caves and natural bridges are unknown, and
Springs rasre. ' _ o
The ground-water level is generally nearer the surface al_ld
more constant here than in the lime-sink region. Nearly all the de-
pressions contain beautiful lakes, averaging at least one 0 the
square mile, and ranging in size from an acre to several square
miles. Lakes only a short distance apart sometimes differ consider-
ably in‘elevation, showing that the ground-water surface is irregu-
lar, probably conforming approximately with that of the clay sub-
stratunt.  Some of the smailest lakes have become filled with peat,
and some of the larger ones show plainly the effects of wave action
on their shores. Some of the lakes have remarkably clear water, but
in most of them, as in the few streams, it is tinged brown from
vegetable matter, though practically free from lime or mud.

Vegetation Types—The uplands are covered mostly with high
pine land vegetation, subject to fire every year or two, much like
that of the lime-sink region. A very different upland type of vege-
tation, in northern Florida almost confined to the lake region, is
known as scrub. This is almost wholly ‘evergreen, and practically
devoid of grasses and Leguminosae. Both in the lake region and
elsewlere this sort of vegetation occurs almost always on white sand
with very little animal life in it. Fire sweeps through the scrub on
the average about once in the average life-time of the dqni_nam_tree
(Pinus clausa), and kills the pines, but they soon come up again
from seed. .

The more level areas, or flabwoods, have low pine land vegeta-
tion not .very different from that in some of the other regions. In
the Aatwoods near the Ockiawaha River there are places where the
vegelation seems to indicate marl near the surface, both in the fire-
swept pine forests and in shady low hammocks something like those
in the Gulf hammock region. Samdy hammocks, or high hammocks,
occur near some of the streams and lakes, especially on peninsulas,
The streams and lakes are bordered in many places by non-alluvial
swamp vegetation, and there are quite a number. of peat prairies or
marshes, like those described in the Third Annual Report (pp. 274-
273). _ _

Plants—The following list is based on observations made on-3
days in January, 5 in May, 2 in July and 1 in December: only 11 in
all. It therefore cannot be considered very complete, especially for
fall flowers, and some of the percentages for hierbs may not be very

accurate.
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52,0 Pinus pailustris
+10.2 Quercus Catesbhzei
+ B.o Pinus serotina
5.I Pinug Elliottii
4.4 Quercys cinerey
4.3 Pinus clausa
30 Magnolia glauca
2.5 S8abal Palmetto
1.4 Liguidambar
Styracifiua
~ Lz Magnolia grandifiora
- L2 Taxodium imbricarium
1.0 Acer rubrum
+ 0.8 Gordonia Lasianthus
— 0.8 Pinus Taeda
— 0.4 Taxodinm distichum
— 0.3 Quercus Virginiana
0.3 Fraxinus Caroliniana?
6.z Fraxinus sp.
~— 0.2 Liriodendron Tulipifera
— 0.2 Quercus laurifolia
+ 0.2 Quercus Chapmani
6.2 Carpinus Caroliniana
— 0.1 Quercus nigra
~- 0.1 Quercus Margaretta
fand 5 others).

I+ ++]

TREES

Long-leaf pine Uplands
Black-jack oak Uplands

{Black ping) Low pine land
(Slash pine) Low pine land
Turkey oak High pine land
Sprizce pine Scrub

Bay Swampgs
Cabbage palmetto Low hammocks

Sweet gum Low hammocks, ete.
Magnolia Hammocks
{Pond) cypress Shallow ponds
Maple Swamps
(Red bay) Non-alluvial swamps
Short-lezf pine Low hammocks
Cypress - - Rivcr—swamps, ete.
Live nak Hammocks
Ash Swamps
Ash Swamps
Poplar Low hammocks

: Hammocks

Sandy hammocks

Ironwood Low hammocks, etc.
Water oak Swamps, etc.
Post nak High pine land

SMALL TREES OR LARGE SHRURS ‘

.16 Quercus geminata

.12 Quercus myrtifolia

.13 Myrica cerifera

.11 Cholisma ferrugines
.03 Ilex Cassine

.02 Batodendron arboreum
.0z Persea pubescens?

.0z Ilex opaca?

++ .01 Persea humilis

o+ 4+

0T Prunus angustifolia (X) Wild plom

01 Osmanthus Americang

(Smaller) live oak Serub, ete,

Scrub
Myrtle Low hammocks, ete,
Serub mostly
Noun-alluvial swamps
Sparkleberry Sandy hammocks
Red bay Non-alluvial swanips
Holly Serub
Serub
Old fields, etc.
Sandy hammocks

WOODY VINES

+.013 Smilax laurifolia
—.002 Vitis rotundifolia
+.001 Smilax auriculata
.00F Parthenocissus
) quinquefolia
(and 4 others).’

Bamboo vine Non-alluvial swamps

Bullace-or Muscadine ‘Hammocks, efe.

Seruh

Virginia creeper Low hammocks
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SHRUBS

.077 Serenoa serrulata

+.024 Chrysobalanus
oblongifolius

+.011 Asimina speciosa

<-.01f Hypericum f{asciculatum

+.011 Ilex glabra

“+.000 Pieris nitida

-+.008 Cholisma fruticosa
+.007 Vaccinium nitidum
.007 Myrica pumila
+.006 Ceratiola ericoides
++.005 Garberia fruticosa
004 Diospyros Virginiang (X)
003 Ceanothus microphyllus
.03 Rhus copallina
+.003 Bejaria racemosa
.03 Quercus minima
.00z Sabal glahra
002 Gaylussacia frondosa

Saw-palmetto

Pawpaw

Gallberry
{Hurrah bush)

Myrtle
Rosemary

Persimmaon
Summac
Oal runner

Palmetto
Huckleberry

-002 Sambucus Canadensis {X?)

“~—002 Cephalanthus occidentalis

.002 Kalmia hirsuta
.001 Phoradendron flavescens
001 Rubus cuneifolivs (X)
001 Aralia spinosa

(and about 10 others),

Elder

Mistletoe
Blackberry
Prickly ash

HERBS

+.007 Aristida stricta
+.005 Tillandsia usneocides
+.005 Kuhnistera pinnata

+.003 Osmunda cinnamonies
+.003 Eupatorium
compositifolium (X#)
+.002 Eriogonum tomentosum
+.001 Pterocaulon undulatum
+.001 Panicum hemitomon
“-.001 Psoralea canescens
+.001 Anchistea Virginiea
-+.001 Cladium effusum
.001 Pluchez bifrons
+.001 Actinospermum
. angustifolium
+.00I Andropogon Virginicus
001 Rhexia Alifanys
.001 Pteridium aquilinum

Wire-grass
Spanish moss
(Summer

farewell)
(A fern)

Dog-fennel

{Black-root)
Maiden cane

{A fern)
Saw-grass

Broom-sadge

(A fern)

Various situations,
including scrub

High pine land

High pine land

Around lakes

Flatwoods

Non-alluvial swamps,
etec,

Flatwoods

Low pine land, ete.

Pine lands

Serub

‘Scrub

Uplands

High pine land
Uplands

Lo pine land, etc.
Flatwoods
River-swamps

Low pine land, etc.

Swamps

Swamps, etc.
Flatwoods

On trees

Uplands

Low hamiocks, etc.

High pine land
On trees

High pine land
Low pine land

Roadsides, etc.
High pine land
Pine lands

Lake shores, etc.
High pine land
Low pine land, etc.
Marly (?) places
Marly (?) flatwoods

High pine land
High pine land
Low pine land
High pine land
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001 Sporobolus gracilis (A grass) High pine land
+.co1 Doeliingeria reticulata Low pine land
~-.001 Spartina Bakeri (A grass)  Around lakes, etc.
+.001 Nymphaea macrophylla (Bonnets) Lalkes, ete.

.00f Si'phium compositum o High pine land
Sarracenia minor Pitcher-plant Flatwoods
Fuirena scirpoidea (A sedge) | Lake shores
Lygodesmia aphylla High pine land

+ Eryngium aromaticum High pine land
-+ Helianthella grandiflora? Pine lands
=+ Stenophyllus ciliatifolius (A sedge) High pine land
-+ Castalia odorata - Water-lily Lakes
—  Helenium tenuifolium (X) Bitter-weed Roadsides, etc.
-+ Indigafera Caroliniana High pine land
+ Mesadenia Floridana High pine land
Ludwigia virgata . Flatwoods
Scricocarpus bifolintus ) High pine land
+  Rhynchospora dodecandra (A sedge) Scrub
+ Juncusg scirpoides
compositus Lake shores, ete.
+ Piaropus crassipes {X) Water-hyacinth Lakes and rivers
+ Stenophyllus Warei (A sedge) High pine land
++ Chapmania Floridana High pine land
Croton argyranthemus High pine land
Froelichin Tloridana (X) Fields
Acanthospermum
austra'e (X) : Roadsides, etc.
+ Andropogon Eliottii? (A grass) High pine land
+ - Lachnocaulon Beyrichianum? Lake shores
+ Aletris Iutea Flatwoods
Polvgala cymosa . Peat prairies, etc.
Campulosus aromaticus (A grass) Flatwoods

(and zbout 75 others).

The following trees which are more or less common in other regions in the
same latitude are rare or absent im the northern part of the lake region:—
Pinus echinaty (short-leaf pine), P. glabra (spruce pine), Taxodium (cypresses),
Chamaecyparis (juniper), Juniperus {cedar), Hicoria (hickories), Salir (wil-
lows), Ostrya. Betulz (birch), Fagus (beech), several species of Quercus (oaks),
Morus (mulberry), Ulmus (elms), Celtis, (hackberry), Maius (crab-apple),
Craioegus (haws), Prunus (plums), Cercis (redbud), Ilex opaca (holly), Tilia
{lin, basswood), Nyssa (black and tupelo gums), Cornus florida (dogwood},
Cxydendrum (sourwood), and Halesia. Most of these seem to be partizl to
clayey, calcareons phosphatic or alluvial soils, and their absence is thus easily
explained. Weeds are likewise scarce, on account of the small amount of
cleared land.

Persea humilis, Garberia, and several hetbs too tare to appear in the above
list are alinost confined to the lake region, and their usual habitat is the scrub.
Chapmaonie, a characteristic though not verv common plant of the high pine
Iand, is confined to Florida, but grows in the lime-sink region as well, Pinus
clausa is almost confitied to Florida, but grows along the coasts, like several other
scrub plants. (Farther south in the lake region there are many plants peculiar
to it.) :
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About 70.6% of the trees are evergreen, 15.4% of the shrubs are Ericaceae,
and 15.2% of the herhs are Leguminosae. This is a much larger proportion of
Ericaceae and a smaller proportion of Leguminosae than in the Lime-sink region,
and doubtless indicates significant differences in the soil. 1t is noteworthy that

. the percentage of evergreens among the small trees, shrubs and vines is consid-

farably higher here than in the lime-sink region, though that of evergreen trees
is nearly the same in both. i

Economic IFeatures—For some reason, or combination of
reasons, lumbering and turpentining do not seem to be practised as
extensively in this region as in most other parts of Florida. There
is not very much farming either, and what little there is is much
more typically Floridian than that in the lime-sink region, where the
crops are mostly the staples commoen to all the southeastern states.
In the lake region, unlike any previously described, citrous fruits
lead, and cotton and corn are of secondary importance. The leading
crops in Putnam County in 1912, in order of value, were as follows :
Oranges, Irish potatoes, grapefruit, corn, sweet potatoes, peaches,
sea-island cotton, field peas (and hay thereof), watermelons, pea-
nuts, pears, oats, tomatoes, cabbage, plums, pecans, rice and up-
land cotton. If the flatwoods which cover about haif the Cotty
could be excluded, it would probably make Irish potatoes, corn and
cotton take a still lower rank.

The proportion of improved land in Clay and Putnam Coun-
ties (including both lake region and flatwoods) in 1910 was less
than 4%, and the density of population about 15 per square mile, an
increase of 12% in ten years. White people are evidently in the
majority in the lake region,

One of the greatest assets of this region is its scenery. This
together with the climate for which Florida is famous attracts many
winter visitors of an unostentatious class, who like to enjoy them-
selves in a simple way.
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19. EAST FLORIDA FLATWOODS.
(riGURES 83, 80)

References. Gillmore (974), Harper 1 (224-225, 230-25I, 272, 287-200),
Harper 3 (220-232, 235), Matson & Clapp (20, 1o81:13), Matson & BSanford -

(126, 267-270, 283-287, 206-301, 373-376, 304-308). Sellards & Gunter 2 (126, 135~
137, 141-143), Smith 2 {230-233), and U. 3. soil surveys of the “Gainesville area”
{1005), “Jacksonville area” (1911), and Bradford Co. (rgrs). Ilustrated in
2nd Ann. Rep, pl. 6.2; 3d, pl. 10.1, 143, 23.5, 28, fig. 245 4ih, fig. 3; sth, pl 13.3,
I4.5. ’

The flatwoods of northeastern Florida extend northward along
the coast to the vicinity of the Savannal River, where their char-
acter gradually changes. Going inland in Georgia this region passes
gradually at.a distance of 50 to 100 miles from the coast into the
Altamaha Grit region or rolling wire-grass country, which is a
direct continuation of the West Florida pine hills already described
(region 7). In the area under consideration these flatwoods cover

about 5,300 square miles. Farther south there is nothing exactly -

similar, for the extensive flatwoods of peninsular Florida differ in
several ways.

Geology and Soils—Tossiliferous marly strata are exposed on
the banks of a few creeks and rivers in the eastern half of this

" region, and have been mapped as Miocene. Throughout the greater -
part of the area the marl seems to be overlaid by several feet of

essentially non-calcareous sandy clay, and that in furn by a few
fect or inches of grayish sand, which is regarded by some as a
distinct Pleistocene formationt and by others as a mere product of

weathering. In many places, however, particularly on Trail Ridge.

(described under Topography, below) the sand passes at a depth of
two or three feet into blackish “hardpan,” and in such places there
are usually no excavations deep enough to disclose whether clay is
present beneath the hardpan or not. Another variation in the ar-
rangement of the surface formations (if the sand and clay be re-
garded as such) is that within 25 miles of the coast there are many
low spots where the vegetation seems to indicate the proximity of
marl to the surface, and consequently the sand and clay must be

thin or wanting.

The sand which forms the surface everywhere except in the

marly spots and where covered by muck or peat is fine-grained and

usually rather dark-colored from admixture of vegetable matter.

Tn all three of the government soil surveys above cited the most
extensive type of soil in the flatwoods is called “Portsmouth fine
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sand.” (In the “Gainesville area,” which is mostly in regions 10 and
17, this soil is said to cover 11.5%, or 35,840 acres; in Bradford
County, which is about nine-tenths flatwoods, 39.3% ; and in the
“Tacksonville area,” which is all flatwoods, 46.5%. And some of
the other soils which cover large parts of these areas differ from this
one but slightly). The following mechanical analyses of this soil

- and its subsoil are taken from the Gainesville and Jacksonville re-

ports (nomne being given in the Bradford County report).

1. One mile northwest of Paradise, Alachua Co* A gray medium sand,
0 to 20 inches.
Subsoi! of same. A brown medium sand, 20 to 36 inches.
Average of four localities in Duval County. Soil (depth not given).
4. Subsoil of same. Depth not given.
s, Lower subsoil, average of two localities. Depth not given.

@ P

MecHANICAL AnaLyses oF “Portsmourr FiNe Sawy,” Easr Frowma Frarwoons

I 2 3 4 5

Fine gravel (z-1 mm.) ————-—o-__ 0.4 08 o a o
Coarse sand (I-.5 mMIM.) —omcoommn o4 103 08 of 0.4
Medium sand (.3-.25 mm.) ————. - 23T 225 - 2. 2.3 2,1
Fine sand {.25-.1 mm.) —cocroeeeo 4.8 468 849 837 838
Very fine sand (,:-05 mm.) ---.-- 25 13.I 40 5.6 %4
Silt (L05-.005 MM.) ——ceemmemmamae 2.4 2.5 4.9 3.8 4.1
Clay (.005-0 ™M) —m-cmommoeeeee 1.1 3.7 27 3.5 3.3

) R — 997 907 997 995 994

If these are all typical samples the soil is evidently of coarser
texture in Alachaa County than in Duval; but what significance, if
any, is to be attached to this is not at present evident.

A chemical analysis of soil from the same region is given in
the Tenth Census, vol. 6, p. 2o02. The sample represents 10 inches
depth of “second-class pine land,” with long-leaf pine and wire-
grass, 5 miles north of Lake City, Columbia County; collected by
Dr. Eugene A, Smith in the summer of 1880 and analyzed under

is direction at the University of Alabama by John B. Durrett, by
the acid digestion method mentioned on preceding pages.

*In the Gainesville report as published (page 20 of the advance sheets or
page 284 of the whole volume) this was inadvertently placed in a table headed
“Gainesviile sand.”
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Water and organic matter ee—meommnaccuns e 1.807 per cent
POtash - cmem e e Jiy ¢«
G0da m e e -064 s <,
Lime —ce-im— e I .058 [T
MAZNESIA — oo ogz ¢«
PllOSPhOriC_ acid o 002 . @
Sulphuric acid -em—meumman- e o058 ¢ %
Brown oxide of Manganese ——cooooomiocomcmmmmmeoo 040 %
Peroxide of irofl ~—————- - e 224 ¢ o
Aluming oo 473 % ]
Soluble silica ~-- - - el Bg
Insoluble matter ——-Z———_____ e 03630 *
Total oo 00.493 6 W

As compared with the three other northern Florida soils ana-
Iyzed in the same report, this has the most potash, soda, and in-
soluble matter, and the least organic matter, lime, iron, alumina, and
soluble silica. Just why the potash should be so high in such a soil
is a puzzle; unless possibly the woods had been burned over shortly
before the sample was taken. Additional analyses from the same
region would be very desirable. _

The soils of this region, as in other piue iflatwoods regions, are
prevailingly acid. The soil survey of Bradford County gives the
amounts of lime (Ca0O) and Imestone (CaCO3)} necessary to neu-
tralize the acidity of an acre of soil a foot thick for two of the prin-
cipal soil types. The following are the figures. for the “Portsmouth
fine sand,” in pounds:

_ Lime Limestone
Surface soil S —— - 3,850 7,700
Hardpan stratum -- -- 6,300 12,600-
Subsoil  wmemo . 2,450 5,000

Salamanders are common in the driest soils, but in much of the

area the ground-water seems to be too close to the surface for them.

Topography and Hydrography—The topography is for the
most part flat, as in some of the regions previously described, but
the land rises gradually in leaving the coast, until at the inland edge
of the region it reaches elevations of about 150 feet at Jasper, 200 at
Welborn and Lake City, and 173 at Gainesville. It is noteworthy
that all along this edge the flatwoods are higher than the adjacent
hammock belt, which slopes westward toward the Gulf. Near the
edge are several deep sinks where the strata overlying the limestone
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bave caved in.* South of Waldo the topography is a littie undu-
luting, and may indicate somewhat different geological conditions.
The most striking topographic feature of the region is Trail
Ridge, which extends from a few miles west of Jesup, Georgia,
southward parallel to the coast and about forty miles distant from

_it, until it merges with the western edge of the lake region. (It is

indicated by a dotted line on the map.) Its summit is said to be
210 feet above sea-level at Highland, and 238 feet east of Starke.}
Its origin has never been satisfactorily explained. In Florida it
coincides for some distance with the Atlantic and Gulf d‘ivide, but
that is probably merely accidental, for it has no such relation im
Georgia. |

About fifteen miles east of Trail Ridge, and parallel to it, both
in Georgia and in Florida, is another ridge so low that-a person not
specially looking for it would hardly notice it;§ but in some ways
it seems more significant than Trail Ridge. For it causes the Satil-
la and St. Mary’s Rivers to flow paralle] to the coast for many miles
just before they break through it, and the marly spots mentioned in
a preceding paragraph nearly all lie east of it,

The stream valleys are mostly narrow and buti little depressed
below the general surface, though in some of them there is a slight
development of the same sort of rolling topography that character-
izes the West Florida pine hills. Springs are rather scarce, but
there are a few large limestone springs, of which Green Cove
Springs, in the town of the same name, is probably the best known.
The streams are practically all coffee-colored, bordered by swamps,
and not subject to much fluctuation. The St. John's River is nota-

*Probably the most noted of these sinks is the “Devil’s Mil'hopper,” in
Alachua County, about three miles west of Paradise or six miles northwest
of Gainesville. It is over 100 feet deep, nearly circular, and surrcunded by
level flatwoods. For additional notes on it, see Dall, U, S, Geol. Surv. Bull,
84:108. 1892; Vaughan, U. 8. Geol. Surv. Min. Res. rgor:032. 1902; Se'lards,
Fla. Geol, Surv. Bull. 1:29. 1508; Matson & Clapp, Sellards & Gunter z2nd
Ann. Rep. 71-72, 288, 1910; Sellards, 4th Ann, Rep. 34-35- 1012

tIn U. 5. Geol. Surv. Buylletin 516, p. 17 (1912}, the elevation of a point
2.6 miles northwest of Lake Kingsley, which must be on or near the stmmit of
Trail Ridge, is given as 238.382 fecet. This agrees remarkably well with a
statement by Dr. W. L. Burnett in Am. Jour, Sci. 67:408 (1854) that a point

Yone mile west of Kingsley's pond and seven miles east of Sampson’s pond” is
237% feet above low tide.

:;:For references to prevmus literature relating to this ridge see Bull Torrey
Bot. Club 38:230. 1911. The Georgia end of it has since been described {as
a terrace) by Otto Veatch in Geol, Surv, Ga. Bull. 26:36, 426, 434.  (Jan. 1g12).
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ble for being a tidal estuary all the way through this region, a dis-
tance of nearly 100 miles.

Shallow ponds and bays a few acres in extent, which dry up in
spring, are frequent throughout, and west of Trail Ridge there are
several large shallow lakes.* The ground-water is nearly every-
where close enough to the surface to be easily raised by suction

pumps. Old-fashioned “well-sweeps” can still be seen in a few.

places. Artesian wells are common, and furnish good water in
abundance, which rises above the surface nearly everywhere east of
the low ridge or terrace above mentioned.

Vegetation Types—OQpen forests of long-leaf pine, with an un-
dergrowth of saw-palmetto, gallberry, wire-grass, etc., and bearing
the marks of frequent fires, are the dominant feature of the land-
scape. On the highest and driest spots the black-jack oak is a con-
spicuous feature, as in the high pine land of several other regions.
The streams are all bordered by swamps or hammocks, or both.
The shallow ponds are all full of trees, either black gum, cypress,
slash pine, or bay vegetation predominating, according to the na-
ture of the soil and the amount of seasonal ffuctuation of the water,
Treeless marshes occur in some places along the St. John'’s River
and its tributaries, passing gradually into the brackish marshes of
the coast. The vegetation of marly spots, referred to above, is much
like that of the low hammocks of the Gulf hammock region. A few
miles back fron: the coast in St. John’s County there are a few areas
of scrub vegetation, probably indicating old dunes. '

Plants—In order to bring out certain differences, as well as
similarities, between the western and eastern halves of the region the
percentages have been computed separately for the portions on op-
posite sides of Trail Ridge. The first column of figures is for the
western division and the other for the eastern. Field work in the
western portion has been done on 30 different days, distributed
through the year as follows: January, 3; February, 1; March, 1;
April, 2; May, 8; July, 11; August, 2; December, 2. The eastern
portion has been explored on 21 different days, as follows: Janu-
ary, 3; February, 1; March, 2; May, 8; July, 2; August, 1; Decem-
ber, 4. As I have no notes for either portion between the first week

in August and the second week in December no doubt many of the

fall-blooming herbs do not figure as largely in the following list

*See 3d Ann. Rep., p. 272.
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as they should. But with this exception it ought to be reasonably

accurate, &

+ 47— 40,Pinus palustris
++ 20— 17 Pinus Elliottii

<= 18— 13 Taxodium imbricarium (Pond) cypress

+1.4—0.0 Pinus serotina
+2.6—28 Nyssa biflora
—1.0—=2.7 Liguidambar
) Styraciflua
—I.4—2.2 Quercus Catesgbaei
—1.8—1.4 Magnolia glauca
—1.4—1.5 Pinus Taeda
0.3—1.5 Acer rubrum
++0.5—1.0 Gordonia. Lasianthus
—0.5—1.0 Quercus cinerea
—0.5—0.8 Taxodium distichum
0.2—0.7 Sabal Palmetto

—o0.2—0.7 Magnolia grandifiora
—o —o0.7 Pinus clausa

0.2—0.5 Pinus Caribaea?
-—0.2—0.2 Quercus nigra
—0.2—0.2 Quercus geminata
—0.1—0.2 Quercus Virginiana
—o -——0.2 Carpinus Caroliniana
—0.3—0 Quercus faleata
0.1—0.2 Fraxinus sp.

0.1—0.1 Hicoria glabra?

0 —o.2 Fraxinug Caroliniana
~—0 —o0.2 Juniperus Virginiana
—0.1—0 Quercus laurifolia
—o0 —0.1 Liriodendron
i ) Tulipifera

0 —o0.1 Ultnus Floridana?

0 —o0.1 Morus rubra

0 —o.1 Fraxinus profunda?
—a.1——0 Ostrya Virginiana
—0.1—0 Cornus florida

¢ —0.1 Fraxinus lanceolata

{and about 20 others).

TREES

Long-leaf pine
Slash pine’

(Black pine)
Black gum

Sweet gum
Black-jack oak
Bay
Short-feaf pine
Maple
{Red bay)
Turkey oak
Cypress
Cabbage
palmetto
Magnolia

© Spruce pine

{Pitch pine) .
Water oak
Live oak
Live oak
(TIronwood)
Red ocak

Ash

Hickory

Ash

Cedar

Poblar
Elm
Mulberry
Ash

Dogwood
Ash

f

Flatwoods

Low grounds
Ponds, ete.

Low grounds
Ponds and swamps

Richer soils
Driest soils
Swanips

Richer soils
Swamps

Swamps and bays
Driest soils
Swamps

Low hammocks, ete,
Hammocks
Old dunes?

"Low grounds

Poorest soils
Hammmocks

Low hammocks, ete,
T.oamy uplands
Swamps

Hammioclks

Swamps

Marly (?) swamps
Hammocks

Branch-swamps
T.ow hammocks
Low hammocks
Swamps
Hammiocks
Loamy uplands

‘Swaimps

SMALIL TREES OR LARGE SHRUBS

-+.05—.23 Myrica cerifera

+.06—.04 Hex myrtifolia
.02—o0z Cyrilla racemiflora
0 —.03 Salix longipes?
.02—0T Nyssa Ogeche

+

Myrtle
Yaupon
Tyty
Willow.
Tupelo gum

©o1—o0I Diospyros Virginiana Persimmon

+.01—.01 Persea pubescens

Red bay

Low hammocks
Shallow ponds
Swamps

Marly (?) spots
Along creeks, etc,
Various situations
Swampsg
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o0 —.01 Cholisma ferruginea
0 — o0 Ilex Cassine
(and 5 others).

VINES

v

.012—,006 Smilax lavprifolia
—.002—001 Vitis rotundifolia

Bamboo vine
Bullace or
Muscadine

9 —o02 Rhus radicans Poison ivy

.002—0  Smilax Walteri
0 —.002 Berchemia scandens Rattan vine
001—0 Gelsemium

sempervirens Yellow jessamine
0 --.001 Ampelopsis arborea
.001—0 Tecoma radicans (Cow-itch)
0 —.001 Parthenocissus

quinguefolia ~ Virginia creeper
o -—001I Vitis aestivalis? Wild grape
0 —o Decumaria barbara

(and 4 others).

SHRUBS
+.103—.006 Serenca serrulata Saw-palmetto
+.045—.01¢ Ilex glabra Gallberry
+.012—.006 Myrica pumila Myrtie

+.014—.004 Pieris nitida Hurrah bush
+.012—004 Hypericum fasciculatum
~+.010-—.002 Quercus minima Oak runner:
+.00g—.002 Vaccinium nitidum

“++.009—002 Bejaria racemosa

+-.008-—.002 Cholisma fruticosa (FPoor grub)

~+.001-—.004 Asimina speciasa? Pawpaw
003-—002 Cephalanthus
occidentalis  Elbow-bush

.004—,001 Quercus pumila Qalk runner

-+.001—.004 Phoradendron

flavescens  Mistletoe
.001—.003 Aralia spinosa Prickly ash
0 —.o0z Rhus copallina Sumac
.002—.001 Chrysobalanus
: oblongifolius

+.002—.001 Gaylussacia
frondosa nana
.00T—.00T Ceanothus microphy llus
0 --o002 Quercus myrtifolia

002—0  Viburnum, rudam
“t.002—0 Kalmia hirsata
002—0 Rubus cuneifoline (X)
Blackberry
0 —.o00I Saba]l glabra Palmetto

—002— 0 Gaylussacia dumosa

Poorest soils
Swamips

13
Bays and swamps

Hamimocks, ete,

Low hammocks, etc.
Bays and swamps _
Low hammocks ) D

Hammocks, etc.
Low hammocks
Various situations

Hammocks, etc,
Hammocks, etc.
Swamps

Flatwoods, etc.
Flatwoods
Flatwoods

Bays, etc.

Around ponds, etc
Flatwoods
Flatwoods
Flatwoods
Flatwoods

Drier soils

Swamps, ete,
Flatwoods

On black gum mostly
Low hammocks, etc.
Uplands

Drier soils

Flatwoods, ete.
Drier soils
Poorest soils
Branch-swamps
Flatwoods

Roadsides, ete,
Low hammocks, etc,
Drier soils
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.002—o0 Asimina angustifoliz  Pawpaw
.00I—.c0I Arcnia arbutifolia

oor—o  Azalea viscosa Honeysuckle
¢ -—00I Baccharis halimifolia
o —.001 Amorpha ffuticosa
o —.oo1 Ceratiola ericoides Rosematy
0010 Hypericum opacum
+.001—o0 Decodon verticillatus
.001—0 Hypericum myrtifolium
00T—o0  Alnus rugosa Alder
o —.o001 Cornus stricia?
o —o Itea Virginica
(and about 23 others).
N HERBS

+.005—.004 Tillandsia usneoides Spanish moss
+--.005—002 Pterocaulon
“undulatum Black-root
+.003—.603 Aristida stricta Wire-grass
+ 002—.002 Anchistea Virginica (A fern)
+.002—.001 Sarracenia minor  Pitcher-plant
+.001—.001 Osmunda
- cinnamomea
++.001—.001 Aletris Iutea
~+.001—, 001 Pteridium aguilinwm (A fern)

(A fern) |

©002—0 Rupatorium
compositifolium (X} Dog-fennel
+ 0o -——oot Rhexiz Alifanus ‘
-F.oo1—o001 Polygala cymosa
+p —oo1 Campulosus
aromaticus (A grass)
++4-.001—.c01r Doellingeria
‘reticulata
-0 —.o001 Chondrophora nudata

+ o —.oo1 Trilisa - odoratissima Deer-tongue
-+ 0 —oor Galactia Ellottii :
+-40 —.cor Rhexia lutea

+ 0 —.oor Dichromeng latifolia (A sedge}
+-+ 0 —ooT Piaropus crassipes
‘ (XD Water-hyaeinth
4+ ¢ —oo1r Papicum hemitomon Maiden cane
4-0 —oo1 Juncus Roemerianus
+0 —o0 Cladium effusum Saw-grass

~+0 —06 Polygala ramosa
1o —opor Helianthus heterophyllus
440 —o Fupatorivm rotundifolium
4+4+ 5 —o0 Tryngium synchaetum
+4-¢ —oo1 Eriocaulon decangulare
-+ Pontederia cordata .
Saururys cernuus
Psoralea canescens

Drier soils

Edges of swamps
Branch-swamps, etc.
Low hammocks, ete,
Marly (?) swamps
Old dunes (7)
Flatwoods

Swamps

Around ponds
Along creeks, ete,
Low hammocks
Swamps

On trees

Flatwoods
Pine lands
Bays and ponds
Flatwoods

Low grounds
Flatwoods
Flatwpods__ ete.

Roadsides, etec,

Flatwoods
Ponds

Flatwoods

. Flatwoods, ete.

Flatwoods
Flatwoods
Flatwoods, etc.
Flatwoods
Flatwoods, ctc.

Rivers, etc.
Ponds

Brackish marshes
Ponds and marshes
Flatwoods
Flatwoods
TFlatwoods
Flatwoods
Around ponds
Ponds

Swamps -

Drier soils
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+ Eupatorinm Mohrii? _ Flatwoods
+ Spartina stricta (A grass) Marskes near coast
+-+ Tillandsia tenuifolia (Air-plant) Swamps :
Berland&era tomentoss, Driest soils
Heleniuin tenuifolium (X) Bitter-weed . Roadsides, etc.
+- Teucrivm Nashii Marly spo,ts
Glottidium vesicarium (X) Waste places
Pluchea bifrons Shallow ponds
+-+ Aristida spiciformis (A grass) Flatwoods
Spartina Bakeri (A grass) Marshes, etc.
+-+ Fimbristylis puberula (A sedge) Flatwoods‘
-+ Polygals lutea Flatwoods, ete.
+-I-, Aster squarrosus Fhatwoods,
++. Xyris flexuosa* Flatwoods
+ Coreopsis nudata Around ponds
Juncus effusus (Rush) Low grounds
- Helianthus Radula Flatwoods
Centella repanda Around ponds, etc.
+ Osmunda regalis (A fern) Swatps
Eriogonum tomentosum Driest soils
+ Limodorum tuberosum? (An orchid) Flatwoods
+~+ Marshalliz graminifolia Flatwoods
+ Bagittaria lancifolia Marshes, etc.
++ Canna flaccida (Wild canna) -Marly (?) spots
+ Ipomoea sagittifolia (Morning-glory) Marly (?) spots
Silphium compositum Drier soils
++ Phlox Drummeondii (X) - Waste places
++4 Polygala setacea Flatwoods
+ Lachnocaulon anceps . Flatwoods
-+ Leptopoda Helenium Around ponds, etc
+ Nymphaea macrophylla Bonnets Creeks, ete.
Chrysopsis graminifolia Flatwoods

(and about 200 others).

The following trees whicli are more or less common elsewhere in the
same latitude are rare or wanting here:—Pinus echinata (short-leaf pine), P.
glabre (spruce pine}, Chamaecyparis (juniper), Salix nigra (willow), Betula
(birch), Fagus (beech), Quercus alba (white oak), and several other oaks, Lir
iodendron (poplar), Crataegus (haws) Prunus {plums), Iex opace {holly),
© Tilia (lin, basswood), Cornus flovida (dogwood), and Nyssa unifiora (tupelo
gum). Most of these probably prefer more clayey soils than those of the East
Florida flatwoods, but some no doubt are kept away by other reasons. '

Two trees, Pinus Elliottii and Gordownia, two shrubs, Bejaria and Cholisma
fruticosa, and many herhs, are evidently more abundant here than elsewhere in
northern Florida; but just what combination of environmental conditons it is
that makes them so it is hard to say. The shrubs that grow in the flatwoods
nearly all have extensive undergrotmd stems, which are not killed by fire, as
already noticed in the lime-sink region; while those that grow in hammocks and
swamps probably have no such protective device, The great majority of the
herbs grow in the open pine forests, and nearly all of them have perennial under-

*X, torta of many authors.
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ground parts. too. (The percentage of annuals has not been estimated, but it
must be very small), Few if any of the species are confined to Florida.

Comparing the two columns of percentages in the plant list brings out some
very interesting and significant facts. It is evident that Cuercus faleata, Q.
laurifolia, Cornus florida, ‘Ostrye, Betula, lex opace, Smilax lawrifolis, Vitis
rotundifolie, Smilax Walteri, and many shrubs and herbs are more abundant
west of Trail Ridge than east thereoi, while the reverse is true of many other
species. (It would take up entirely too mucl: space to repeat their names here,
but they can easily be picked out from the list by any one who is sufficiently
interested). The first category includes .the most shrubs, especially Ericaceous
shrubs, while the second includes about {wice as many trees, small trees _ané
herbs as the first. If we could explain the reason for all these differences in
vegetation it would be an impottant centribution to ecological science; but the
problem is by no means a simple one. For the differences between the two
halves of the region, although mostly smali in amount, are of course of every
conceivable kind; and any one of them might prove to be the key in some par-
ticular case. Just a few suggestions toward solvitg the problem will be given
here. .

From what js known of their distribution elsewhere it appears that some
of the species which are more abundant in the western division prefer somewhat
clayey soils, some acid (or non-calcarcous) soils, and a few are weeds which
have come in with the farmers; but thig leaves the majority of cases still un-
accounted for. Many of the species more abundant eastward are partial to the
iow hammocks or marly spots, which are scarcely represented west of Trail
Ridge (or even west of the smaller ridge 18 ‘miles east of it). The greater
abundance of Liguidambar (sweet gum), Quercus cineree (furkey oak), and Q.
Virginiana (live oak) eastward may possibly be correiated with phosphorus in
the soil, for these species have been observed clsewhere to thrive in decidedly
phosphatic soils, and phosphorus is generally more abundant coastward. Still
others are confined to the sterile sandg or old dunes = few miles back from the
coast, while a few grow in or near marshes and perhaps belong more properly
to the next region. .

The percentage of evergreens is about 74.7 west of the ridge and 73.9 east;
of Ericaceae among the shrubs 10 west and 7 east; and of Leguminosae among
the herbs 1.7 west and 4.4 east, If we had several chemical analyses of typical
soils from both halves of the region we would be in a better position to interpret
these figures; hut a few suggestions can be made even with our present inade-
quate information.

The evergreen percentages, which are both above the average for northetn
Florida, ought to indicate soils rather low in potassium, notwithstanding the
chemical analysis given a few pages back (which must be abnormal in that re-
spect), One of the figures for Hricaceae is above the a.vferage and the other
below; and the fact that the first is nearly three times as great as the second is
probably correlated with the fact that the western division is essentially non-
caleareous, while the eastern has masl near the surface in many places. For
the distribution of Ericaceae {particularly those that are not evergreen) scems
to be governed by lime more than by potash, as already intimated under the

.
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Gulf Hammock region* The percentages of Leguminosae are both very low,
probably for the same reason as in regions g, 10 (middle division), 15 and 16:
namely, the proximity of the ground-water level to the surface, But the Legum-
inosac are over twice as abundant in the eastern division as in the western,
perhaps for the same reason that the Ericaceae are Jess 80, for a high percentage
of the one often goes with a low percentage of the other.

Weeds are comparatively scarce here ag vet, a natural consequence of the
limited development of agricultare, pointed out below.

Economic Features—Lumbering, turpentining and grazing
have Deen the leading industries here, as in most other parts of
Florida, but they are being gradually superseded by agriculture, The
level topography has favored logging operations, and the best pines
have been removed, leaving some rather desolate landscapes. But

the long-leaf and slash pines reproduce themselves very well in

this kind of country, and will doubtless continue to do so until near-
Iy ali the upland is occupied by farms.

[ In 1910 the western part had not over 14% of improved land,
and less than 2o inhabitants per square mile, 59.6% of them white,
The population increased 12.4% in the decade immediately preced-
ing. The eastern part had between 2 and 3% of improved land,
and nearly 34 inhabitants to the square mile, But counting out the

city of Jacksonville, which owes its development to its excellent

transportation facilities, and trade with all parts of the State, rather
than to the natural resources of the surrounding flatwoods, there
were only 16.2 inhabitants to the square mile in the eastern divis-
ion; and outside of Duval County only 14.3. The increase of popu-
lation between 1900 and 1910 was for the whole eastern division
#6%, but outside of Jacksonville oﬁly 30%, and outside of Duval
-County 26%. (Even the last figure is above thie average, thougl).
About 53% of the inhabitants, with or without Duval County, are
white,

At first thought it seems strange that the eastern part of the
flatwoods, with its apparently more calcareous soils, should have so

*On the Florida Keys, where the rock is all Iimestone, with little or no
soil on top of it, no Ericaceae at all have been found.
. The observation of the aversion of Ericaceac to calcareous soils is nothing
new (see Hilgard, Soils 522, 1g06; Science II. 27:140-143. 1908; Coville, U. 8.

Dept. Agr. Bur. Plant Industry, Bull. 103, 1911}, but most persons who have - "

made such correlations before have regarded lime {or caleium) as the most im-
portant factor in soils, and hardly considered potassium at afl, It is possible that
phosphorus is just as inimical to the Fricaceae as caleium is, for some parts
of northern Florida which have few Ericaceae are known to have decidediy
phosphatic soils. ’
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mtuch less improved land than the western; but the explanation is
probably that the most fertile soils are too wet to cultivate without
artificial drainage, which has not been undertaken very extensively
here as yet. '

The leading crops in 1912, in order of value, were as follows.
In the western division, sea-island cotton, strawberries, corn, pea-
nuts, beans, sweet potatoes, sugar-cane, velvet beans, (grass) hay,
oats, oranges, Irish potatoes, field peas (including hay thereof), mil-
let, to-matdes, pecans, upland cotton, peaches, watermelons. In the
eastern division, Irish potatoes, sweet potatoes, corn, oranges,
(grass} hay, lettuce, beans, sugar-cane, onions, cabbage, peppers,
grapes, tomatoes, peaches, field peas (including hay thereof), pears,
watermelons, strawberries, sea-island cotton, figs, oats, pecans, vel-
vet beans, canfaloupes, peanuts.

In this region more than anywhere else in northern Florida is
exhibited the tendency—much more pronounced farther southétro
raise special crops, particularly vegetables, in restricted areas. The
order of importance of the several crops is very different in the two
divisions, and although soil no doubt has something to do with it,
there are also some complex human factors to be taken into con-
sideration, Tt would be rather difficult to explain, for instance, why
sea-island cotton ranks first in the western division and 1gth in the
eastern, strawberries second in the western and 18th in the eastern,
and Irish potatoes first in the eastern and rzth in the western. The
special vegetable crops bring a much higher return per acre than
ordinary field crops, and the total value of agricultural products
in the East Florida fAatwoods is considerably greater than that of
some other regions which have a larger area in cultivation.
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~zo. EAST COAST STRIP.
(FIGURES 87-90):

References, Curtiss, Harper 1 (220), Leeds; Matson & Sanford (155-166),
Mayer (8s8, 864, 865-868). Illustrated in 2nd Ann. Rep, pl 7.2; 3d, pl. 111,
14.1, I7.I; 4th, pl. 3.1, 11.2; 5th, pl. 10.1, I3.1. .

The coast of Georgia is bordered by low sandy islands, behind
which are salt marshes several miles wide, intersected by an in-
tricate system of crooked tidal chamnels. The same sort of coun-
try extends into Florida, gradually narrowing, until in the southern
rart of St. Johiv's County it is reduced to litile more than a straight
sandy beach strip not over a mile wide, sometimes with a narrow
lagoon behind it, and sometimes connected with the mainland. This
coast sirip covers probably not more than 200 square miles in Nas-
sau, Duval and St. John's Counties,

Geology and Soils—The beaches and outermost dunes are com-
posed of cream-colored sand of Recent age, mixed with a varying
proportion of shell fragments. Usually the shell material is hardly
noticeable, but near the north end of Anastasia Island, and at vari-
ons places farther south, it makes up almost the whole of the mass,
and is more or less cemented together (especially on the surface),
forming a sort of rock called coquina. More sand is continually
being washed up on the beach and piled by the wind into dunes, but
at a distance of 100 yards or so from high-water mark it is prac-
tically motionless. The dune sand that has been stationary for
many years is usually mnearly white, probably on account of
the leaching out of the soluble material (as was suggested in con-
nection with the West Florida coast strip). There are no salaman-
ders or gophers on the islands to counteract the leaching, and other
subterranean animals {other than fiddler-crabs in the marshes) are
probably scarce. The soil of the sali and brackish marshes, as in
similar situations in other states, is a very impure peat or muck,
with a somewhat sulphurous odor, Neither mechanical nor chemical
analyses of any of the soils are available, but the dune sand, espe-
cially that of the clder dunes, must be very poor in soluble minerals,

while the marsh muck is probably just the opposite.

Topography and Hydrography—The beaches are generally

very smooth, firm and straight, so that they make good paths for
automobiles. The dune areas, both modern and ancient, are charac-
terized by a very wavy or knobby topography, with pretty steep
slopes in some places and a maximum elevation of perhaps 25 feet
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above the sea, Some of the hollows among the dunes are small,
-rounded and concave, like the basins in the lime-sink region, while
others are larger, elongated, and flat-bottomed. The surface of the
marshes corresponds pretty closely with mean high-tide level,

Most of the surface water in the coast strip is salt, but just
behind the cuspate foreland at South Beach, on Anastasia Island,
if not in similar places elsewhere, there are some small shallow
pools of fresh water. There are practically no springs or strearns,
but fresh water can be obtained a few feet helow the surface in
many places, and deep wells yield a strong flow of rather hard and
suiphurous, but wholesome water.

Vegetation Types—On the outer beaches, below high-water
mark, there is usually no vegetation at all, Between that point and
the dunes, a short distance farther back, the vegetation is very
sparse, and consists mostly of running vines and a few tufted plants,
The outer or active dunes are characterized by some of the same
species as on the upper beach, together with sea-oats and a few other
grasses, and a few other plants, all or nearly all belonging to fami-
lies well represented in the arid southwestern states and northern
Mexico; and the resemblance of this vegetation to that of a desert
is rather striking. The next older dunes, which have been station-
ary a comparatively short time, have a vegetation composed mostly
of evergreen shrubs; and the oldest are well covered with trees,
torming hammocks. ‘On the coquina areas cedar is the most promi-
nent tree, and there are a few other species which are commonly
supposed to he lime-loving.

The vegetation of the moist dune hollows is meadow-like, and
rather dense. It consists mostly of herbs which seem to like lime (if
not also phosphorus, sulphur, or something else) as well as moisture
and includes some of the same species already noted as characteris-

tic of marly flatwoods in the Gulf hammock region. The salt marsh

vegetation comprises a few very abundant species, mostly tall stiff
grasses and rushes. On Amelia Island there are flatwoods some-
thing like those of the mainland, but without long-leaf pine.* Fire
seems to be a negligible factor throughout the coast strip.
Plants—The flora of different islands and beaches differs con-
siderably, for no apparent reason. (The same state of affairy has
been observed also in the corresponding parts of Georgia.) The

) *See‘ 3d Ann. I.er., pl 111, or sth, pl. ro.r. Most if not all of the trees
in that picture (which was taken by Dr. Sellards) are probably Pinus serctina.
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following list is based on a few hours’ work on three islands in dif- : ’
_ _ ' + Baccharis halimifolia ' ' 7
ferent counties; namely, near Fernandina on May 12, 1909, around +4 Batis maritima Near marshes
Mayport the next day, and on Anastasia Island, opposite St. Augus- -+ Borrichia frutescens %ﬁ;;:ﬁsﬁzrshes
tine, on July 8, 1914. The percentage figures are omitted, as has Polycodium sp- (Gooseherry)  Hammocks
been done in the case of some of the other smaller regions. F+ Iva imbricata : Upper beach
+ Sagez_'.eua m_.mtfrtlﬂora Hammocks
TREES _ L iel_t'atfola er1c?1des - Rosemary Old dunes
_ | R . siming parv1ﬂ-c_)r-f£ Pawpaw Hammiocks
1+ Sabal Palmetto Cabbage S + Rbamnus Caroliniana Coquina areas
palmetto Various situations : e . — %ex ‘gl?.bra B Gallberry Flatwoods
+ Quercus geminata Live oak Hammocks R — Vaccinium nitidum ‘ Flatwoods
+ Magnolia grandiflora Magnolia Hammocks ' B ' Lantana Camara Lantana Coquina areas
4+ Juniperus Virginiana . Cedar Dune hollows and '
: coquina arcas o . HERBS
-+ Persea Borbonia? Red bay Hammocks S +4 Spartina strict
+ Quercus Virginiana Live oak Hammocks E + ]f:- aRSO ricta, (A grass) © Salt mparshes
+ Ouercus laurifolia Hammocks o o Linm:ls emerianus (Rush) Brackish marshes
+ Liguidambar Styraciflua Sweet gum Various situwations . 4t Dilzll-?:f) Sp- . Dune hollows
Pinus serotina (Black pine) ~ Flatwoods, Amelia I L e (A sedge)  Dunc hollows
Pinus Elliottii? (Slash pine) Edges of marshes, etc. i -+-+ Ipomaea P e . - Active dunes .
Ilex opaca Holly Hammocks . B - Pteridiea .es'(_:ﬁprae {Morning-glory) Punes and beaches
{and 3 or 4 others). . S _ + Boch um aqul:'mu{n (A fern) Hammoeks
. ) : . o DSC Irrtel"l.a % mdrlca‘ . ‘ D:_me hollows
SMATL TREES OR LARGE SHRUBS O R elypteris (A fern) -+ Dune hollows
! . . steletzkya sp. Dune hollows
+ Mpyrica cerifera Myrtle " Dune hoilows, etc. C ++ UmOI_a panicuiata Sea-oats Active' dunes
+ Quercus myrtifolia Old dunes S + Spartina Bakeri (A grass) Dune hollows
L4 Yucca aloifolia . " Spanish hayonet Dunes IR += Heterotheca subaxiflarls (X?) Waste places mostly
++ Bumelia tenax? Older dunes e - T Scirpus Americanus (A sedge) - Dune hollows
Batodendron arboreum (Sparkleberry) Hammnuocks ' + Juncus megacephalus Dune hollows
4+ Tlex vomitoria Hammocks S <+ Muhlenbergia filipes? (A grass) Dune hellows
1 Osmanthus Americana Hammocks . +-+ Qenothera humifusa Active dunes
4+ Xanthoxylam Clava-Herculis Trammocks R +-+ Ipomoea littoraklis (Morning-glory) Dunes and beaches
Salix longipes? Willow Coquina hollows S + Ga%actia Elliottii Old dunes
‘ Sk + Cnidoscolus stimulosus (Nettle) Hammocks, etc.
VINES S i i“m'bTOSia 8P. ’ (Ragweed) Dune hollows
| | . SR e emna sp, {Duckweed) Fresh-water pools
4+ Vitis rotundifolia Muscadine Hammocks, etc. : + Centelia repanda Dune hollows
+ Par.thenocissus quinquefolia  Virginia creeper Hammocks, etc. + Scllel.'ia triglomerata (A sedge) Hammwocks
++4 Smilax auriculata 014 dumes ++ Distichlis epicata (A grass) Salt marshes
Vitis aestivalis? Wild grape Hammocks -+ Sagittaria lancifolia Dune hollows
. +i ]é;m'bristyllis spadicea? (A sedged Dune hollows
SHRUBS amaecrista sp. Dunes
+4 Ludwigia maritim '
Serenoa serrulata Saw-palmetto  Old dunes + C}metogc!;illcoa'arsll_-.hma (A pune bo o
r ' ; D. grass) Dune hollows
4 Arzlia spinosa Prickly ash Hammocks ++ Cyperus dentatus? (A sedge) Dune hol
: . : ; £ e hollows
+4- Cholisma ferruginea 014 dunes 4+ Phylianthus sp. (X?) Along car-track
+ Rhus copallina Sumac Hammocks, etc. + Carduus sp. ' Thistle Dunfl:gh;illi;}-rac i
-+ Callicarpa Americana French. mulberry Hammaocks — Tillandsia usneoides . Spanish moss H’aJIanék;s e

Hammocks

4 Tlex ambigua
Edges of marshes

4+ Tya frutescens
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+-+ Salicornia sp. (Samphire) Salt marshes

+=+ Cyperns cylindrostachys? (A sedge) Dune hollows

+- Opuntid - Pes-corvi Prickly pear Older dunes .

++4 Gaura angustifolia (X?) Waste places, etc.
~— Eupatorium icapillifolium ' '

(X Dog-fennel Low grounds
+-+ Sabbatia stellaris Dune hollows
+-+ Solidago Chapmani? Goldenrod Hammocks =

Coquina areas
Dune hollows

-+ Houstonia angustifoiia
Saururus cernuns

Polypodinm polypodioides (A fern) © Hammiocks
+ Teucrium Nashii Dune hollows
Smilax pumila ' Hammocks
Mitchella repens {Partridge-berry) Hammocks
Epidendrum conopseurmn (An orchid} Hammocks
Monarda punctata (X7) Clearings

+ Chenopodium ambrosioides  (X) Waste places

(and about 30 others}.

A list of plants that are common farther inland and conspicucus by their
absence ot scarcity here would be a long one; but the following frees at least
deserve special mention in this connection:  Pinus polustris (long-leaf pine, en-
tirely absent), P. Taeda and P. echinate (short-leaf pines), P. glabra and P.
clausa (spruce pines), Tavodium (cypresses), Chamaecyparis (juniper), Hicoria
(hickories), Selix (willows), Carpinus, Ostrye, Fagus (beech), nearly all oaks
except the live oaks, Morus (mulberry), Ulmus (elms), Magnolinz glauce (bay},
Liriodendron (poplar), Crafuegus (haws), Prunus {(plums and cherries), Jcer
(maples), Tilia (basswood or lin), Gordonis, Nyssa (black gums and tupelo
‘gums), Cornus. floride (dogwood), Oxydendrum (sourwood), Diospyros (per-
simmon), and Frotxinus (ashes). Most of these prefer somewhat clayey soils,
which are entirely absent in the coast strip; but of course no one explanation
will fit all cases. It may be that some of them are averse to salt, ¥me and
phosphorus, o

None of the trees and shrubg seem to be specially characteristic of this
region except the Yucca and perhaps the Bumelia on dunes, Jva frutescens, Batis
and Borrichie in and around salt marshes, and Ivae imbricats on upper beaches.
Many of the herhs, however, especially those of salt marshes and dune hollows,
are almost confined to this region; and nearly 21! the herbs which grow here at
all are more abundant here than in the average -of northern Florida (as indicated
by the + marks). S )

About 94% of the trees (but not so many of the other plants) are evergreen
and 10% of the shrubs Ericaceae, and there are very few Leguminoszae;-all of
which indicates the prevalence of very poor soils. The salt marshes and dune
hollows, which contain few or no evergreens or Ericaceae, are evidently much
richer than the average, though. '

Economic Features—As in the case of the West Florida coast

strip, there is practically no lumbering and no.agriculture in this
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region. The fertile marshes and dune hollows cannot be cultivated
without extensive diking and ditching to get rid of the salt water
(as has been done successfully in Holland), and the population is
hardly dense enough yet to warrant such undertakings. The per-
manent inhabitants, outside of Fernandina, are mostly fishermen,
persons engaged in some branch of navigation or comimerce, and
those who cater to the wants of tourists. The coquina rock has
been used largely for building purposes in and around St. Augustine,

for over 300 years.
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FIGURE 41

MARIANNA RED LLANDS
Jacksonw CoUNTY
(Pages 103-200)

T16. 41. Upland hardwood forest en red clay scil derived from limestone,
about 7 miles northwest of Marianna. Trees mostly agus grandifolia (beech)
and Quercns Schueckii (red oak), with a bushy undergrowth of Cercis (red-
bud) and a few oak sprouts. May 11, I9I4.




MARIANNA RED LANDS
{Pages 193-200) )
16, 42. Rocky hillside near the Chipola or Long }-Ioss_.Spring, with hard-
wood forest col_‘nbosed of Fagus (_beech), Celtis (hackberrv), Ulmus fulzré
(_slippery elm), Magnolia gra-f:idiflom {magnolia), and other trees. The rock
is limestone. March To, 1910, ' ’

g WEST FLORIDA LIME-SINK REGION
' (Pages 201-200)

Fra. 43. Scene about 3_miles south of Sneads, Jackson Co., showing wet
pine land veggtation { Sarracenia flova, ete.) on slope in foreground, and a lime-
sink with denser growth of hardwood trees at boftom of same slope. April
27, 1910, :

F16. 44. Smal] dry lme-sink in comparatively level-long-leaf pine forest
in cxtreme_eastcrﬁ part of Walton County, between Sandy and Reedy Creeks.
The pines are ail turpentined. The broad-leaved trees are mostly Liguidambar,
{sweet gun), and the daric patch of vegeration in the sink is Gsmunda citt-,

namomeg {a fern). May 7, 1014,

FIGURES 42-44




WEST FLORIDA LIME-SINK RIIT‘GIONV
(Pages 201-209)

T16. 45. Scepe in open pine woods with no underbrush, and “pimply” soil,
on a hill near Hinson’s (ar Douglass) Crossroads, about o miles west of
Vernon, Washington County, looking toward a similar hill abeut a quarter of
a mile away. - (The house is in the saddle between the two hille.) The trees
arc all long-leaf pine, and the herbaceous vegetation is maostly wire-grass.
May 7, 1914.

T16. 46.. Interior of a bay about & miles west of Vernon, Washington
County. The'tree in the center is Tawodium imbricarium (pond cypress), and
the shrubbery is mostly Hex coriacea, Ttea Virginica, and Leucothoe racemosc.
(Flowers of the last close to bottom of picture.) May 7. 1014,

FIGURES 43, 46




WEST FLORIDA LIME-SINK REGION
(Pages 201-200)

TFic. 47, Permanent pond with open water and scattered cypress trees
( Taxodium fmbricarinm) abont 2 miles north of Vernon, Washington Connty.
The scattered shrubs in the water, barely visible in the picture, are [lypericnm
Fasciculgfum, May 8, 1014 o ’

Fia. 48 Interior of a small May-haw pond (dry at the fime), about 8
miles west of Vernon. Washington County, Trees all Crafaegus aesfrvalis.
May v, 1914,

APALACHTICOLA RIVER BLUTTF RLEGIC

(Pages 210__—216)

Fi. 4. Looking morth over hills and river-bottems trom near top of
Aspalaga Bluff, Gadsden County, This view havin'g heen taken in carly
spring when the deciduous trees were still leafless gives an idea of the pro-
purtion of evergreens. Most of . those in the piclure are Pinus Toeda (short
leaf pine). The trees in the hottoms arce all cleci(_luous. March %, 1900.

FIGURES 47-40




APALACHICOLA RIVER BLUFF REGION
{Pages 210-216)

T s0. Looking up one of the shady ravines of Aspalaga Bluff, Gadsden
County, Foliage of Twimion taxifolium (stinking cedar) conspicuous in fore-
ground and elsewhere, (This is probably the first plotograph of this tree in
its native haunts ever published.) March 5, 19005,

Fig, 51. Muddy swamp of Apalachicoia River in northern part of Liberty
County. Treeg all deciduous. The larger ones are mostly Liguidambar (sweet
gum), and the small leaning one in the foreground is llex decidug. March
8, 1909.

FIGURES 30, 51
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FIGURES 352, 33

KNOX HILL COUNTRY
Wartonw CounNty
(Pages z17-222)

Fic. 52. Dense second growth of Pinws Taede (short-leaf pine) about
3 miles southeast of Eucheeanna and 3 miles southwest of Knox Iill. May
6, 1914, ' ’

ITOLMES VALLEY
Wasmincron County

{Pages 223, 224)

R,

Fre, 33. Tooking north across Holmes Valley from near its' high southern
edge,;. about 2 miles. south of Verncn. May 8, 1014, : :




FIGURES 354, 53

WIEST FLORIDA LAKE REGION ;
(Pages 225-228) r‘
F16. 54. Small circular lake surrounded by long-leaf pine forest, about
10 miles southeast of Vernon, Washington County. Photograph by T G. |
Clapp, 1608. (From 2nd Annual Report, plate 2.1,) : i
i
.
|
L
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WEST FLORIDA PINE HILLS
(Pages 220-241)

TFig. 35. Locking upstream from foot-bridge in estuarine swamp of Black-
water River opposite Milton, Santa Rosa County, The trees are mostly
Pinus Elltottii (slash pine), the bushes in the middle distance Hypericuin fasci-
culafum, and the grass-like vegetation in the foreground Cledium effusum
(saw-grass). This vegetation is growing in peat too deep for roots to reach
the bottom: of it. June 22, 1gog.




FIGURES 36-38

WEST FLORIDA PINE HILLS

(Pages 220-241)

Tig, 56. Scenc aboui 2 miles southeast of DeFuniak Springs, Walton
County, showing open pine forests, a small hranch-swamp with Magnolia glaiee
(bay) and Cyrilla racemifiore (1yty), and a wet slope with characteristic vege-

tation in foreground. XMav 6, 1914

Fr. 57. Scene about hali way between Deluniak Springs and Portland,
showing a branch-swamp full of Cliffonia (tyty), hordered by a boggy slope

devoid of trees. September 23, 1010

WEST FLORIDA COAST REGION

(Puges 242-247) ‘
anark,

Tie. 58. Looking west along shore of 5t George’s Sound near L
Franklin County, at or about food tide. This shore is pretty well protected
from wave action by Dog Island, a narrow harrier-beach two or three miles
The coarse grasses near the water are mostly Sparting junciformis and

perhaps P. Caribaea).

otit.
S. Bgkeri, and the trecs are mostly Pinus Ellietiii (or

June g9, 1500




WEST FLORIDA COAST REGION
(Pages 242-247)

Fic, 59. Staticnary dunes on marrow treeless part of Dog Island, ab:out
5 miles due south of Carrabelle, Franklin County. Vegetation nearly all ever-
green shrubs. Serenog (saw-palmetto) at right, Conreding (the grayish shrub)
and Ceratiolg (smaller and darker) in foregtound. Fire is impossible in such
vegetation, May 28, 1914. ’

Fig. 6o, Vorest of Pinns clausa {spruce pine) on narrow peninsula of
ancient dune sand on south side of Escambia Bay, Santa Rosa County. The
shrubs in the foreground are mostly Quercns wmyrtifoliac (a dwarf evergreen
oak), and there is also some Ceratiels {rosemary), which the picture does not
bring out well. ‘This locality is about 5o feet above sea-level, and the vegetation
is ‘evidently in a more advanced stage than that shown above. No traces oi
fire were observed here. September Ig, 10I0.

- Fig. 61. Looking south from a pine tree on highest old dunes near Lanark,
Franklin County, about 50 feet above sea-level. 3t George's Sound and Dog
Island ‘in distance. Gophers and ants inhabit the soil here, but there are no
salamanders, Vegetation mostly Pinus palustris (long-leaf pine) and Quercus
Catesbaer (black-iack ocak). Angust 2, 1014.

FIGURES 39-61




APALACHICOLA FLATWOQODS
(Pages 247-253)
F1e. 62. Typical flatwoods scene on St. James Island about a mile inland

from Lanark, Franklin County. Long-leaf pine and saw-palmetto in fore-
ground, tyty bays in distance. August 2, 1914, :

Fi6. 63, Looking down muddy bayou in estuarine swamps of Apalachicola
River about 7 miles north of Apalachicola. The trees are meostly Taxodium
distichum {cypress), with some Juniperus Virginiana (cedar), Floating leaves
of Nymphaea Fluviatilis (bonnets) in foreground, Scippus validus (bulrush} at
water's edge, and Cladiuim effusum (saw-grass) a litfle farther back. April
24, 1010,

FIGURES 62, 63




MIDDLE FLORIDA HAMMOCK BELT
{Pages 254-205)

Fic. 64. Interior of gum swamp or bay about 5 miles WiN.W. of Talla-
hassee, Leon County. The larger trees are mostly Nyssa biflera (black gum),
and the smaller ones Magnolia glauca (bay). February 27, 1009. (Reprinted
from 3d Annual Report, p. 235, where additional information ahout the place
can be found,)

FIGURE 64

Cs¥aled
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FIGURES 635, 66

MIDDLE FLORIDA HAMMOCK BLLT
(Pages 234-203)

Fig, 63, Flatwoods near Capitola, in the exireme castern part of Leon
County. The trees are Pinus palustris and P, seroting, and the shrubby
undergrowth is mostly Sereroq (saw-palimetto) and Tex glabra (gallberry)

March 21, 1010,

Fi6, 66. Large marsh, or marshy prairie, with several feet of peat, about
5 miles east of Greenville, Madison County. Trees all Taxodium imbricarism
(pond cypress). May 24, tgro. (Described in 3d Annual Report, pp. 276-277.)

prrcye)



MIDDLE FLORIDA HAMMOCK BELT
(Pages 254-205)

F16. 67. Looking up Santa Fe River irom bridge near Worthington
Springs. {Bradford County on the left, Alachua on the right.) Hammock
and bottom vegetation on both sides. May 26, 1909.

Fie, 68, Field of peanuts on rich gray loamy sand (which is very char-
acteristic of this part of the hammock belt), about 3 miles south of Alachua,
Alachua County; showing horizontal circular rows following contours around a
dry lime-sink, with patch of weeds in center. Hardwood forests in background,
solitary sweet gum tree at left. July 14, 10t4. {(The soil here is probably
well supplied with phosphorus, among other things, and the sweet gum is one
of the trees that seems to prefer phosphatic soils.)

FIGURES 67, 68

-




TALLAHASSELE RED HILLS,
Leony Counrty
{Pages 266-279)

Fic. 69. Looking zbout north across fields and hills about 1 1-2 miles west
of Tallahassee. Socme of the hills are crowned with forests of Piaws echinata
(short-leaf pine), probably mostly second growth in this case. November 24,
1910, (The prevailing celors of the landscape at this season are dark green,
gray and brown, the last including the soil} The entire absence of gullies is
noteworthy.

Fic. 70. Looking east across fields of brown loam about 5 miles east of
Tallzhassee, showing two ponds at different levels, and 2 few dead live oaks
{which are as characteristic of cultivated fields in this region as dead pines are
in the long-leaf pine regions}. April 4, 1014

Fic..71. View of eastern part of Lake Lafayette, showing Tawodinm im-
bricorium (pond cypress), Tillandsia usneoides (Spanish moss), and a dense
growth of Panicum hemitomon (maiden cane) in middle distance, Water
near its highest stage. March 24, 1014. (At this time the cypress trees were
just beginning to put out their leaves.)}

'3 xd3]

FIGURES

Go-41




TALLAHASSEE RED HILLS. S
Leox County
(Pages 206-279)

Fra, 72, Shori-leal pine woods on uplands about 3 miles northeast of
Tallahassee, Trees nearly all Pinus echinate. April 4, 1014. (Reprinted from
Popular Science Monthly, Getober, 1014.) .

Fic, 73. Dry woods about 3 miles north of Chaires. Trees mostly Quercus
falcata (red oak) and Cernus floride (dogwood), both in bloom. Tillandsia
uspeoides (Spanish moss) abundant. April 4, 1914, :

FIGURES vz, 73




FIGURES 74. 73

BELLAIR SAND REGION
{Pages 280-288)

F16. 74 Pinus palusiris {long-leal pine) and Quercus Catesbaei (black-

jack oak} on deep dry sand about 1-2 mile south of Bellair {or 41-z miles

3 S.8.E. of Tallahassee). The black-jack oaks are rather small here, most

of them being mere shrubs. The absence of Spanish moss is noteworthy.
September 26, 1914,

Fie. 75. Looking east across Munson’s Lake, or Pond, about 5 miles
south of Tallahassee, at low water or nearly so. (The shore in the foreground
is evidently alf inundated at high water.) The trees standing alone are all
Taxodium imbricariugm (pond cypress). June 20, 1914, '




WAKULLA HAMMOCK COUNTRY
WarvrLa County
(Pages 289-200)

" T, 76. Looking up Wakulla River from upper Dridge, about 2 miles
southwest of Wakulla station, and 3 miles below the great spring of the
same name. The trees are Taredium distichum (cypress), and the vegetation
in the foreground is mostly Sagittaria lancifolia.  April g, 19710,

Fic. 77. Forest.of red oak, hickory and dogwood, with a very few long-
leaf pines (none of whicl show in the picture), about a mile north of Craw-
fordville. Junme 20, 1914. (This is the precise locality where the soil samples
mentioned herein were faken a few months later.)

FIGURES 76,

7

7




‘ 5 FIGURES 78, 79

WAKULLA HAMMOCK COUNTRY

Warcrea Couxty
{Pages 28g-200)

Fi6. 78, Scene about 6 i1-2 miles east of Crawiordvilie on road to St
Mark’s, overhung by long-leaf pine, red oak. wild grape vines, etc. June r1g,
1914.

PA

NACEA COUNTRY

WarkuLLa CouNyy

(Pages 207-301)

Fis. 70. Small bay about 2z miles northwest of Panacea Springs, with
Taxodium fubricarium (pond cypress), Cyrilla parvifolia and Ilex wmyrtifolia.
High pine land in foreground, with a decided slope down to the hay. July 30,
1914.




FIGURES 8o, 81

GULF HAMMOCK REGION
{Pages 302-300)

Fra. 8o, Marly(7?) flatwoods about 8 miles southeast of Hampton Springs,
Taylor County. Trees mostly Pinus Elfiostii and Sabal Palmetto. March 3o,
1910,

Fic. 81. Interior of “Pumpkin Swamp,” a large low hammmock near Hines,
Lafayette Countyv, showing young irees of Sebal Palmeito (cabbage palmetto)
and a large trunk of Taxodivm distichum (cypress}. March 31, 1910

383
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PENINSULAR LIME-SINK REGION

REG
(Pages 314-319)

Fic. 82, High pine land abour 2 miles west of Archer, Alachua County,

showing especially Ceratiola ericoides {rosemary), which is rare in this region.

Thiz is a place where the soil J5 so poor that the vegetation is sparse

> enough
to afford the rosemary sufficient protection from fire (to which it is very
sensitive).  April 27, 1900.

F16. 83 Tooking about north or northwest from  Buda (or Clark),
Alachua County, showing high pine land alimost completely deforested to sup-
ply fuel for phosphate mincs in the vicinity. The topography here is some-
what rolling, though the picture does not bring it out very well. There is no
surface water within several miles, July 15, 1014,

PENINSULAR LAKE REGION
(Nowrmrux Parr)
( Pages 320-325)

Ta6. 84, Scrub vegetation en white sand on east side of Lake Kingsley,
Clay County. The pines arc Pinus clausa, and the shrubs in the foreground
are Ceratiola ericoides. There is almost no herbaceous vegetation, and con-
sequently fires are very infreguent. May 14, 7909, (This view was selected
because it is very characteristic of the lake region, but it is not at all typical ;
i, e, the average appearance of the region is quite different. But no typlcai
view of the small part of the lake region covered hy this report happened
to be available.)

Qagq
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EAST FLORIDA FLATWOODS.
(Pages 3206-337)

Fig. 85, Cypress pond near Bellamy, Alachua County. Trees mostly Taxo-
divm fmbricarinm, with some Pirs Elliotis. July 17, 1910,

F1c. 86. Looking north across Lake Butler, Bradford County, from near
edge of the town of the samez name. The trees are Taxodusm imbricarium
(pond cypress), draped with Tillandsio usneotdes as usual. May 27, 1906.

Eatarc)

FIGURES 85, 8
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FAST COAST STRIP

(Pages 338-343)
Frs. &;.

FExposure of coquina rock on shore of Anastasia Isiand, St
John'’s County. Photograph by F. G, Clapp, December, 1907. (From 2nd An-
nual Report, pl. 7. 2.}

Fic. 88, Salt marshes near Mayport, Duval County, with dunes in distance.
The grass in the foreground seems to he all Sparting stricia. The cause of
the circular pools is not obvious. Mav 13, 1909, :

Yy

FIGURES &7, 838




FIGURES 8g, 9o o

EAST COAST STRIP -
(Pages 338-343)

Fre. 80. Salt marsh and hammock on inner side of Anastasia Island,
looking west toward St. Augustine. The hammock is on an ancient dune
rising abruptly from the marsh, which makes up about half of the apparent
height of the trees. The trees are mostly live oaks. The smoothness of the
top of the forest is probably due largely to the effects of wind. July 8 1014 e E

Fic. po. Locking north from summit of outermost drnes on Anastasii
Island about a mile south of South Beach, showing beach and surf at right,
dunes in center, and shrubby thickets or dwarf hammocks at left. Jpomoes Pes-
caprae (seaside morning-glory} conspictious in foreground. July B, 1gry, *




STATISTICAL SUMMARY

In the foregoing pages some of the fundamental and significant character-
istics of each region have been expressed numericaily. It will now be very in-
structive to bring together as many as possible of such numbers in a single
table for purposes of comparison, and see what conclusions may be drawn
from them.

It has been stated.in the introduction that in northern Florida, if not else-
where, the differences in vegetation, density of population, etc., between neigh-
‘boring regions seem to depend on soil and topography more than anything else.
And one of the purposes of this report is to show how a study of the native
vegetation may indicate the character of the soil, and more particularly its ag-
ricultural value, But unfortunately our knowledge of the soil in this area is
still so imperfect that it is difficult to make definite correlations, We have in-
deed many physical or mechanical analyses of soils, thanks to the activity of
the U. S. Bureau of Soils, but no one seems to have ever pointed out any close
correlations between such analyses and the vegetation or even the productivity,
beyond the bare faect that a good soil ought to have a certain amount of silt
‘and clay. Chemical composition seems to be more significant (though some
limiting factors often have fo be taken into consideration, as intimated in the
footnote on pp. 175-176), and some correlations hetween evergreens and potash,
Fricaceae and lime, etc, have already been indicated. But at present we have
chemical analyses from only ten of the twenty geographical divisions, and seven
of those are represented by only one analysis each; and it is of course impos- .
sible for a single soil sample, no matter how carefully selected, to be typical of
a somewhat diversified region. Consequently it would be rather risky to base
any important conclusions on these data.

Another index of the fertility of the soil is the amount of fertilizer used
by the farmers. Of course in the long run nearly as much mineral plant food
should be put back into the soil as is removed by crops, regardless of the orig-
inal fertility; but in most parts of Florida agriculture is as yet a comparatively
undeveloped industry, and the farmers are still drawing on the natural re-
sources of the soil to a considerable extent. Consequently the least fertilizer
is generally used on the richest soils, and vice versa.

Statistics of the annnal expenditure for fertilizers in each county are read-
ily obtained from both state and government census reports (bpt were discov-
ered too late to be mentioned in the earlier pages of this report). But nat-
urally there are several chances of error in trying to obiain the average amount
of fertilizer used per acre in different regions from the census returns., First,
in regions where the amount of cultivated land is very small a slight variation
in the total amount of fertilizer used in different years may imake a consider-
able difference in the amount per acre, and the census year might not be an
average year, Second, in regions which do not cover as much as half of any
one county it is impossible to apportion ¥he fertilizer among different regions
in the satme county accurately, A, similar difficulty was encountered in appor-
tioning the population and improved land (see p. 188), but it is more aceentu-
ated in the case of fertilizer, which seems to vary more from one region to an-
other than the population, in Florida at least, and is tot so easily checked up
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by personal observation. For example, in Wakulla County probably most of
the tilled land is in region 12, which covers less than one-fourth of the county,
and practically no fertilizer is used there (see p. 208} ; bui about half the county.
is in region g, where fertilizer is used at the rate of about a dollar's worth per
acre per year, So instead of the flatwoods part of the county having half the
tilled land and using half the fertilizer, it probably-has something like one-tenth
of the tilled Jand and uses nine-tenths of the fertilizer. Third. economic con-
ditions sometimes cause the use of much more fertilizer than the ordinary sta-
ole crops would naturally require, as.in Gadsden County, where large arcas are
_ devoted to tobaceo, . which requires a great deal of potash, and in the neighbor-
hood of cities and along trunk lines of railroad, where truck-farming is carried
on extensively; . L : i
The-first. column of figures in the table is for areas, in square miles, and
the next three for the percentages of evergreens, Ericaceae (among the shrubs)_
and Leguminosae: {among: the herhs), most of which have already been given

in-the regional- descriptions. The fifth is for the percentage c_)f ‘original forest
remaining, which is of course 2 little less than the difference het_ween that of
improved land and 00%. The sixth column represents the amount expended in
1909 for fertilizer, per acre of improved land, according to the 13th U. 5. census,
The seventh is for denmsity of population (number of inhabitants per square
mile), and the last for the percentage of whites. (The cities of Pensacola and
Tacksonville are excluded from the calculations of density of population, for the
reasons given on pages 229 and 336.) It did not seem worth while to insert in
this -table the rates of increase of population, which have been mentioned in
some of the regional descriptions, for although ‘_chey,di-ffer greatly in different
regions, they vary too much from. one decade to another to have much geor
- graphical significance. . _

.- All.the figures of course are only approximate, but-in the first five columns
the average error is probably not niore than 10% one way or another, The last
three. columms .are-less: reliable. on account of the lack of minute detail in the
census reports, as already explained; but the averages for the whole of north-
ern Florida, at the bottom of these columns, are just as accurate as the work
of the census enumerators, if not more so. In some of the columns figures. un-
known but-believed to be above the average for northern Florida in that pat-
ticular thing are indicated by + and the reverse by —, somewhat, a5 -was done
in the plant Jigts. - Where no such guess can be safely made an’ interrogation

point is-used. . ¢
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STATISTICAL TABLE

i Vegetation og | »EE,
REGIONS Area Fercentage of ARl 88 B8 ES
Fjverg.l Eric. |Legum | forest] %8 5% E E

: . l | | I

1. Marianna red lands—e— .. | 440/ 4o 2z | Io 0!l 15740740t

2. W, Ila. lime-sink’ region--.-- | 1600|| O3 ﬁ 12, | 6 “| ‘?55 93 423 gg

3. Apalachicola bluffs _._______ | soll 35 | 7 z gor] — | v

4. Knox Hill country__ ... Sull ¢ | 75 — |26 | ¢

) 2 I

5. Holmes Valley —-—eo_ ——- 30” sS | 2 : % s0f o |— |[—

6. West Fla, lake regionaoao____ 350/ 73 l 7 i o7t t |— |+

7. West Fla, pine hills— |
Western division —--mec—- 3200l 7%

L I 1 . *
Fastern division ——_——ce—- 750/ 77 % 5 0 05 1233 |13 -62

8. XVesit I;Ia. 1coast 15 171 ORI 4oo/ 8o 7 8 o9 . 7. |— [+

9. Apalachicola flatwoods ————— 2000/ 68 { '

10. Middle Fia, hammock belt— 1 B i
Western division ma.—_.__ 440] 74 8 8 g —
Middle division -----.—-_ Rool- B9 | 20 | =2 || %o 349 :_7 32
Lastern division --—-.--..| 650| 66 g 8 ;'5 ‘48 26 (50

11. Tallahassee red hills —o—— oo 340/ 53 8- 9 201 1ot 20? 35?

12. Bellair sand region —________ 210l 60 30 17 o5 KRR

13. Wakulla hammock country __| 150{ 48 11 12 75 o [+ | ?

14. Panacea country ___.________ coll 66 | a1 28 99 R

15. Gulf hammock region —-eo_—_| 1470 74 7 6 93| 20| 7 60

16. Middle Fla. flatwoods _______ 000| 6o 18 1| — o3 [

17. Peninsular Hme-sink region-_| 2000] 9 2 20 75 1 .35 |24 |5t

18. Peningnlar lake region ———-—- soofl 8o 15 5 g5 | + g |+

19. Ea%tvFla. flatwoods— i :

estern division ——————_- 2050l 73 19 2 8 |1 6o
Eastern division —ococoec -] 3250 : 2 1508 o8
20. East coast strip ———oeno_____ 31§0 ;i' Ig i gg 3.?.?8 I?f 5:15‘
: f—— SV i
Northern Florida ——ecoo_oo. Izzﬁoolllf 70 [ 12 7 8 | 8o |20 |34
I

*Excluding Pensacola.
tExcluding Facksonville. -

It wi]l.be noticed that in general high percentages of evergreens and Erica-
ceae go with much virgin forest, considerable expenditure for fertilizers (in
regions that have been eultivated enough to get any fertilizer statistics from).
and sparse ;?opulation with whites predominating; and wice wersa. There ar;
some exceptions, of course, but most of those are due to somewhat Vaccidenta!
or .psychological factors, and have been partly explained in the regional de-
scriptions. It {s certain at least that the six small regions with less than 60%
o.f. evergreens (indicated by shading on the map) have required very little err-
tilizer as yet, and most of them have at least 25% of their area cleared, and
more negroes than white people. The relations of leguminous plants to soils
and economic features are not quite so simple ,but some of them have been Sug-
gested in the regional descriptions.

It is also evident that nearly all the regions that spend over a doflar an acre
a year for fertilizer have more evergreens than the average, and also more
white people. In region o the evergreen percentage is a little below the aver-
age, on account of the Apalachicola River swamps, in which deciduous trees
predominate, but those fertile swamps are almost too wet to cultivate, znd
therefore do not perceptibly increase the amount of land that is cultivated‘ with
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little or no fertilizer. In the western division of region 10 the percentage of

whites is evidently below the average, but the high expenditure for fertilizer.

there is mainly due to the tobacco industry, whose concentration there may be
very largely accidental. (The influence of the trucking industry on fertilizer
expenditure is shown plainly in the eastern division of region 19, and less so
in the eastern division of region 10.)

Although one very rarely sees any sucl: statement in print, it must be a

fact that the pioneer farmers in perthern Florida (if not in most other eastern
states), who of course know little about soil physics or chemistry, and cannot
afford to experiment much, in selecting land for cultivation must have been
guided largely by the proportions of evergreen and deciduous trees in the for-

ests.* And deciduous forests are nearly always cleared first, provided their lo-

cation, drainage, etc, are sujtable. Just how much the average‘farmer reacts
to the presence of Ericaceae, Leguminosae, and other indicative plants it is
hard to say, for he cannot be expected to have an intimate acquaintance with
" them. -But probably almost every farmer knows that huckleberry bushes {Erica-
ceae) generally indicate poor soii, and clover and beggar-weed (Leguminosae)
the opposite.

Our very sandy hammocks, which although pretty well supplied with humus
(as nearly all hammocks are) are characterized by a preponderance of ever-
greens, are qiite generally-left uncultivated, as are the sour flatwoods and serub,
in which the vegetation is nearly all evergreen. And it cannot be doubted that
the early settlers who began to clear up the land around Crawfordville in the
first half of the 1gth century, when most of Wakulla County was a “howling
wilderness,” were attracted by the predominance of deciduous trees in the for-
ests, and not deterred by the coarse and unpromising appearance of the soil.

*Quite 2 number of botanists and scil investigators have discussed the prob-
lem of determining the agricultural value. of virgin soils by means of vegeta-
tion, particularly Hilgard (Tenth Census 5:68-69, 229; Soils, xviii-xx, 313-318,
487-526), Mohr {Contr. U. S. Nat. Herb. 6:82:-824. 1901), Kearney (Contr. U.
S. Nat. Herb. 5:481-484. 1go1), Shantz (U. S. Dept. Agr, Bur. Plant Industry,
Bull. zor. 1911), and Kearney, Shantz and others (Joutr, Agric. Research, 1:365-
417, pl. 42-47. Feb. 1014) ; but all these studies have been merely or mainly qualita-
tive, as explained on page 173, and therefore of little value to one who does
not happen to know the plants discussed. And they usually make no special
reference to the percentage of evergreens, which is one of the most prominent
and easily determined features of any forest. (That evergreens have practically
the same significance as far north as upper Michigan-—latitude 46°—that they
do here has been pointed out by the writer in Rep. Mich. Acad. Sci. 15:107.
1914.)

.
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ADDITIONAL INFORMATION ABOUT SOILS.

In the regional descriptions a number of mechanical analyses of soils have
been guoted from government soil surveys; but in those published since 1905 the
localities and depths of the samples are not given. Some of the missing data
have just been obtained from the records of the U. S. Bureau of Soils through

- the kindness of Prof. C. F. Marbut, in charge of the soil survey work, and are

given here, having been received too late for insertivn in the proper places.

Region 1, p. 194. The sample of “Norfolk fine sandy loam” came from 3
miles north of Aycock, and should therefore have been given under region 2, on
page 202.

Region 6, page 223 Both samples of “Norfolk sand” are from localities
outside of the lake region; but perhaps there 1s no essential difference between
them and the lake region soils, in texture at least.

Region g, page 248. The “Leon sand” is from one mile north of Grand Bay,
which would be about in S. 24, T.1 S, R. 4 W The depths of soil and subsoil
are 0-8 and 8-30 inches respectwelv

Region ro, page 255. The samples of “Norfolk sand” from Jeflerson
County are from 34 mile south of Ashville and 2 miles south of Lloyd's.

Region r1, page 268. It turns out that neither sample of “Norfolk sand”
from Leon County was from the Tallahassee red hills, so that its omission from
the table was justified,

Region 18, page, 310, The “Portsmouih fine sand” samples from Jefferson
County were taken 2 miles north of Deiph (now cailed Fanlew), which would
probably be in S, z0, T. 2 S, R. 3 E. The depihs are o-8, 820, and 20-36
inches, .

Six additional chemical analyses of soils have been made by L. Heimburger,
Assistant State Chemist, since the printing of the foregoing pages was well ad-
vanced. As in the case of those given on fages 270 and 281, he used the A. O.
A. C. methods for fertilizers, described in Bulletin 107 of the Bureazu of Chem-
istry, U, 5. Dept. of Agriculture, revised edition of 1972, To he more specific,
the phosphoric acld was determined by method 3(a} (2) (a2) on page 2, the
nitrogen by method 4(d) (modified Gunning method)} on page 8, and the potash

‘by method 5(a) (2) (b) on page 11. The sodium, sulphur, magnesium, man-

ganese, and several other minor or less important constituents were not deter-
mined for lack of tim& The volatile matter includes nitrogen.

The samples are as follows:

1. {Region 2, page 201.) Pine land on east side of Choctawhatchee River,
81, miles northeast of Cerro Gordo,” Holmes Co. Collected by Dr. E. H. Sel-
lards. '

2. (Region 9, page 247.) Tlatwoods near 3z-mile-post on G, F. & A, Ry.
(between Hilliardville and Arran), Wakulla Co. Oct. 8 1014. A rather coarse
gray sand, o-1 ft. Vegetation long-leaf pine, saw-palmetto, gallberry, wire-grass,
deer-tongue, and several less familiar plants. (T his would probably be classed
as “Leon sand” by the U. S, Burean of Soils.)

3. (Region 13, page 280.}) Coarse yellowish sandy loam from rich woods
about a mile north of Crawfordville, Wakulla Co. (The same spot shown in
fig. 77.) Oct. 8, 1914 Vegetation mostly red oak, hickory and dogwood, with
vety little underbrush or herbaceous vegetatlon Sample taken to a depth of
one foot,

4. Same locality, 2 to 3 feet below surface. Subsoil, very similar in ap-
pearatice to surface soil. (See mechanical analysis on page 280.)
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5. (Region I5, page 304.) Calcarecus flatwoods, close to sea-level, about
2 mile northwest of St. Mark’s, Wakulla Co. Sept. 19, 1914. A blackish medi-
um sand, with almost no silt and clay, taken to a depth of 6 inches. Vegetation

Awmbrosia sp., Flaveria sp., Chondrophora nudata, Pluchea bifrons, Cladium -

effusum (saw-grass), Mesosphaerum vadigium, Monniera acuminata;, Lippia sp.,

Diciromena colorata, Centella repanda, Eupatorium mikaniodes, and a few .

other peculiar herbs, with wirc-grass and small scaitered long-leal pines. A
few earthworms found here, strange to say. )

6. (Region 17, page 314.} High pine land near Wade, Alachua Co. Depth
of sample 0-3 feet. Collected by Dr. E. H. Sellards.

ANALYSES.

1 2 3 4 5 6
Moisture {(H20) oo ____ 0.2 005 0.33 009 063 0.03
Volatile matter -—cuoooooo__ 208 1.35 230 100 307 0.52
Nitrogen -— — JI5 .IT0 120 083 .I45 .075
Potash (K20) -——..-.______.____ .ogo .0 044 633 07z 033
Lime (Ca0) o 45 o085 wogo o60 .1go 118
Phosphoric acid (P203) evacceeeo 064 044 004 044 o50 072
Tron and alumina (Fez03,A1203) -- 383 033 1.38 I.i4 1.53 o.fo
Insoluble matter ——eoeoommoamn__ 03.56 98.35 96.08 07.86 04.87 98.80

Althongh these analyses do not all come out exactly as was expected, they
are not wholly inconsistent with what was already known of the vegetation and
agricultural resources of their respective regions. _

No. 1 is a pretty good average soil for northern Florida, and the statistics
given a few pages back for the region from which it comes (the West Florida
lime-sink or cypress pond region) are not far from the average for the whole
area,

No. 2 has less of all soluble and volatile constituents than any other in the

table, except that it exceeds in humus and the components thereof No. 4, which

is a subsoil, and No. 6, which is soil and subsoil mixed, and has a little more
lime than No. 4. It is not surprising therefore that it is uncultivated.

The greatest surprise was in the case of Nos. 3 and 4, the soil and subseil
so carefully selected from near Crawfordville, on a special trip made for the
purpose. By all accepted physical and chemical standards this should be z
rather poor soil; but the vegetation and crops indicate decidedly otherwise,
Perbaps the main source of fertility lies in some constitient not considered in
these analyses; or perhaps the soil has some peculiarity that enahles plant roots
(especially in the case of trees, which have a life-time to do it in} to get more
© out of it than the chemists' reagents do in a few days* Another possibility is
that there is a more fertile stratum below the depth  sounded (three feet);

*Possibly a different method of analysis would give results more consistent
with the surface indications. Hilgard (Soils 343, 375) states that the A. O. A C’
methods for soils extract less of some constituents, particularly potash, than his
acid-digestion method; and Mr. Heimburger used the A. 0, A. C. methods for
fertilizers, which may differ in still other wavs. And yet all of his analvses

having been made by the same methad, ought to be strictly comparable with -

each other, if not with those ‘made by other methods; unless there is some
significant difference in the rate of reaction of soils of different texture to the
Lafle reagents. : ‘
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which is reached by the roots of trees but not by thosc.a of herbs. _Fc_or str:;gg;
tc say, the native herbs of region 13 are neariy all species ch‘aractensflc 0‘?1‘ 1g‘t
inine land and sandy hammocks, the red oak '?md dog\ivoocl —.fore.sts rbE1ng.a_lﬁ£b
devoid of herbaceous vegetation, In this particular this region is n?uch 11kef.. o
11, but a good deal different {rom Nos, 4 and s, and very, very different rom
Nos. 1 and 3; although the arborescent flora of these six hardwood . regions
(which are shaded on the map) has much in common. But .the iact. that thell;e
is more potash, lime, phosphorus, iron and alumina in th.e soil than in the sub-
s0il would not be easy to explain on the last hypothesis, nor would the pro-
ductivity of the soil; for it is not likely that the roo‘ts of annuzl crops go_'(ais
deep as three feet. (The soil is indeed loose and egsllly penetrated for c?n-?:;
erable depths, but so is that of regions 12 and 17, which are m.uch less ff!lrtl..‘e.)
This soil problem thus adds one more to the several mysteries or curiosities
for which Wakulla County is already noted.* ) . _ _

No. g contains more lime than any of the others in this lot ,as was ex-

pected, and also more humus, which is often correiated with Iim.e. {This was
the only one of the last six soils in which earthworms were no.tgcerl..) Tt con-
tains considerably less lime, though, than the clayey sf)lls prevtous!y .ana]_vze.d,
and whether the amount of lime in it completely explains the peculiarity of its
vegetation or not cannot be said to be definitely settled. . )

No. 6 is the poorest of the six in humus, but the rickest in phosphorus,
which might have been expected, as it comes from th-e phospha.te country. It
contains less phosphorus than the (more clayey) soils of regions 1 and 17,

however, if we may judge from the analyses.

*The name of the county is said to be an Indian word mearing mystery.
(See Nortor’s Handbook of Florida, 3d edition, 1892, pp. 98, 347.)
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LIST OF TREES.

The following list comprises all the native trees (including many small
trees) mentioned in the foregoing pages (and a few additional ones foo rare
to appear in any of the regional lists), with their percentages of abuni‘lance_
ior northern Florida as a whole, their technical and common names, and a few
words about their distribution and habitat, The percentages are given only to
the nearest tenth of one per cent, and therefore those less than 05% are rep-
resented by 0. Ia the case of the small trees, which have been estimated on a
smaller scale than the large ones, as explained on pages 178 and 186, the per-
centages are not given, but are replaced by interrogation points. None of them
would exceed 1% ecven if they were given. Evergreens are indicated by heavy
type, as before. The sequence is very nearly the same as in Small’s Trees of

- Florida (1g13), in which can be found the names of several species which are
tiot mentioned here because they zre confined to the southern parts of the state,
or are not native, or have not been identified by the writer, or are too small to

" be regarded as lrees,

41.7 Pinus palustris Mill. Loxg-LEAF PINE.

Sandier soils, in every region except the last,
0.z Pinus Caribaea Morelet?
Mostly near Gulf coast. Not well understood as yet.

0.2 Pinus Elliottli Engeim. (Srasy ring)

Ponds, bays, non-alluvial swamps, ete, nearly throughout.

4.7 Pinus Taeda L. Srorr-LEAF piNe. (Also called loblolly pine and black

pine,)
Hammocks, bottoms, and other moderately rich soils, nearly throughout.

29 Pinus serotina Mx. (BLack Pinp.)

Bays, flatwoods, ete,, rare westward, common eastward, .
1.8 Pinus echinata Mill. SmorT-LEAF PINE. { Also called rosemary pine.)
Mostly on clayey uplands. West and Middle Florida,
0.7 Pinus glabra Walt. SerucE PINE. '
Hammocks, ete., common westward, rare eastward,
0.5 Pinus clausa (Engelm.) Vasev. Srruce pryc.
Old dunes near coast, and serub of peninsular lake region.
09 Taxodium distichum (L.) Richard. Cveress.
Mostly in marly or alluvial swamps; common but not abundant.
88 Taxodium imbricarium (Nutt.) Harper. (7. ascendens Brong.) (Poxn)
CYPRESS, ‘
Ponds, bays, non-alluvial swamps, etc,, nearly throughout, Trees apparently
intermediate between this and the preceding ocedr in the Guif hammock
region.
6.z Chamaecyparis thyoides (L.) BSP. JunNIPER,
Non-alluvial and estuarine swamps, in West Florida pine hilis.

0.3 Juniperus Virginiana 1. (Rep) cmpar, .
Rock outcrops, low hammocks, ete,, mostly in calcareous regions.

0.1 Tumion taxifolium (Arn.) Greene, STINRING CEDAR, Or SAVIN,
Apalachicola River bluffs, in shade of other trees. Not known elsewhere®

*See Bull. Torrey Bot, Club 32:140. 1005.
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e Taxus Floridana Nutt. :
Alum Bluff, and reported from farther up the same river, Confined to
region 3, like the preceding. -

0.5 Sabal Palmetto (Walt.) R. & S. CABBAGE PALMETTG,

Mostly in low hammocks amd near coast. Not known west of St An-
drew’s Bay.

? Yucca alcifoliza T.. SpANISH BAYONET.

Dunes of east coast.
o Juglans nigra L. (BLACK) WALNUT.:
Richest soils in regions 1 and 3.

o Hicorla aguatica (Mx.f) Britton. (SwaMP) HICKORY.

Mostly in aliuvial swamps, but not confined to muddy streams.

0.3 Hicoria alba (L.) Britton? Hickory.

Moderately rich uplands, widely distributed.

0.1 Hicoria glabra (Mill) Britton? Hicxory.

Mostly in hammacks, with poorer soil than the preceding requires,
{There are probably two or three other hickories in our area, but they are
difficult to distinguish from the two preceding. )

? Myrica cerifera £.. MvyrTLE, {Usually only a shrub,)

Low hammocks, etc, rather comnion.
? Myrica inodora Bartr.
Non-alluvial swanips in Middle and West Florida, Occasionally arbores-
cent 1 region 7.
o.I Populus deltoides Marsh, CorroNwoon,
Banks of Apalachicola River mostly. :
o Populus heterophylla L. (CorToNnwooD.}
Banks of lower Apalazhicola River, in region g.
©.3 Salix nigra Marsh, WiLrow.
Banks of streams, ete., mostly westward.

? Salix longipes Anders.? WiLLow.,

Mostly in marly swamps and low hammocks, particularly in region 15.

P Salix Floridana Chapm,

Somewhat calcareous swamps in regions 1 and 2; rare.
0.3 Carpinus Caroliniana Walt, {Izonwoop.)

Bottoms, low hammocks, etc., mostly northward.
0.2 Ostrya Virginiana (Mill.) Willd,

Rich woods and hammocks, mostly westward.

0.2 Betula nigra I.. Birce.

Banks of creeks and rivers, mostly northward.

(Several .current Dbotanical manuals eredit Betula lenta L. to West Flor-
ida, but that seems to De wholly unfounded, for that species is not khown
south of the mountains of Georgia and Alabama, and it is very stunted
even there.)

0.4 Fagus grandifolia Ehrh. (F. dmericang Sweet.) (Our tree has heen sep-
arated from the northern ona as var. Caroliniana, but the differences are not
very marked.) Brecs,

Rich woods and hammocks; common westward, rare or absent easiward,

0 Castanea pumila (L) Mill, CuirnquarIn,

A small to medium-sized iree in regions 4 and 74; rare and usually oniy a
shrub elsewhere,
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0.2 Quercus alha L. WHITE 0AK. ) .
Rich ‘woods, mostly westward, Not seen east (?f region 10. ] )

o.f Quercus Margaretta Ashe. FosT oax. (Sometimes called black-jack ocak.)
Sandy uplands, nearly throughout. .

0.2 Quercus stellata Wang., DPosT 0AK.

Clayey uplands, west of Suwannee River.

o.1 Quercus lyrata Walt, (SwaMP POST DAXK. OV’ERCUI? OAK.)
Bottoms of Chipola, Apalachicola and Suwannve Rivers mostly.

? Quercus Chapmani Sarg. 5 )

Sandy hammocks in peninsular Jake region.

0.2 Quercus Michauxii Nutt. (SWAMP CHESTKUT OA.K. _CHESTNUT WHITE 0AK.)
Low hammocks, bottoms, ete.; rather widely distributed.

o Quercus Muklenbergii Engelm.

Rich calcareous uplands in regions 1 and 3.

0.5 Quercus Virginiana Mill. LIVE 0AK. . ] )
Hammocks, lake shores, etc., apparently preferring phosphatic soils,

0.3 Queréus geminata Small. (SMALLER, or SCRUB) LIVE OAK. )

In poorest dry sandy coils, such as old dunes, and scrub, also in sandy ham-
mocks., Often scarcely more than a shrub,

? Quercus myrtifolia Willd, o _

Often with the preceding, but confined to still poorer soils if anything, and
only rarely arborescent,

0.5 Quercus laurifolia Mx. (EVERGREEN WILLOW 0AK?)

" Sandy hammocks, etc, pretty widely distributed.

0 Quercus Phellos L. WiLLow 0AR. :

In clayey soil around small ponds in region 1. Very rare farther sotith,

0.1 Quercus hybrida (Chapm.) Small? ‘ ) ‘
Common in low hammocks in the Gulf hammock region, and occasionally
in similar situations elsewhere.

0.7 Quercus nigra L. WATER 0AR,

Bottoms and other low grounds, common except near coast. )

1.7 Quercus cinercza Mx. Turkey oak. (Sometimes called upland willow oak
or narrow-leaf black-jack.) :

Dry sandy uplands; apparently with a slight preference for phosphatic soils.

3.4 Quercus Catesbaei Mx. BLack-Jacx oakx. (Also called turkey oak or
forked-leaf black-jack.)

Dry sandy uplands, in every region except mos. 11 and 20.

0.3 Quercus Marylandica Muench. BLACK-JACK 0AK, (Sometimes calle-d round-
leaf black-jack or doliar-leaf oak {o distinguish it from the preceding.)
Mostly on driest red clay uplands, from Leon County westward.

1.3 Quercus faleata Mx. (. digiteta Sudw.) Rep oax. (“Spanish oak” of
the books.} )
Rich dry uplands, west of Trail Ridge.

o Quercus pagodaefolia (Ell) Ashe, (Rep oax.)

Bottoms of Apalachicola River.

o Quercus vélutina Lam, (BLACK 0AK.)

Dry red clay uplands, mostly in Tallahassee red hills,

o Quercus Schneckii Britton? {(RED cak?) ) ’ o
Rich woods and hammecks, mostly 'in regions 1 and 3. (Q. rubra L., the

northern red oak, which resembles it considerably, may possibly occur .

with it.)
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01 Morus rubra L. MuLzergry.
Rich woods and low hammocks in calcareous regions.
0-Ulmus alata Mx. Eim.
Rich woods, especially in calcareous soils; rare,
0.1 Ulmus Floridana Chapm. - Eru,
Calcareous bottoms, low hammocks, ete., especially in Guif hammock region.
o Ulmus Americana L.? ELn. :
Along Chipola and Apalachicola Rivers.
o Ulmus fulva Mx,  SLiPPERY ELM,
Rich calcareous woods in regions 1 and 3; very rare,
0.1 Plancra aquatica (Walt,) Gmel, i
Along Apalachicola and Suwannee Rivers, and in a few other places where
. the water fluctuates several feet during the year
o1 Celtis occidentalis L.? Hackperry. (Perhaps more than one species.)
River-bottoms, rich hammocks, etc.
1.8 Magnolia grandiflora L. . Macwnowia. (Occasionally called lohlolly. }
A characteristic tree of hammacks, in every region.
3.0 Magnolia glauca L. (Wuite) pav. )
Bays and non-alluvial swamps, in every region except the last,
? Magnolia macrophylla Mx. CUCUMBER TREE.
Rich woods in Knox Hiil country and Holmes Valley.
? Magnolia pyramidata Pursh. CucCUMBER TREE.
With the preceding, but rarer.
0.5 Liriodendron Tulipifera 1. Porrar.
Branch-swamps and wet woods, mostly northward.*
2.4 Liguidambar Styraciflua L. Swrker cum. (Red gum of the lumber trade.)
In various situations, nearly throughout; apparently preferring somewhat
phosphatic soils. ,
0.1 Platanus occidentalis L. SvycAMORE.
Banks of Apalachicola River, in regions z, 3 and 9.
0.1 Malus angustifolia‘(Ait.) Mx. Crap-arpLE. )
Moderately rich uplands, west of Suwannee River.
? Amelanchier Canadensis (L.) Med.?
Rich woods in West Florida; rare,
? Crataegus apiifolia (Marsh.) Mx. (PaARsLEY mAW.)
Bottoms, low hammocks, etc. ; not common. -
? Crataegus spathulata Mx.
Bluffs of upper Apalachicola River.
? Crataegus aestivalis (Walt.) T. & G. May maw.
Suwannee River bottoms, and shallow ponds in clayey soil westward.
0.1 Crataegus viridis L. Haw,
Bottoms and sloughs, mostly in regions 2 and 15. (This is the largest of
our haws, but it is never more than a medium-sized tree,}

i

*About two years ago Prof, P. H. Rolfs found this tree being cut for lum-
ber in the southwestern part of Putnam County, which was farther south than it
had previously been known to grow, (See Torreya 13:60. 1913.} On July o,
1914, the writer passed through the same section on the Ocala Northern R. R,
and saw enough of this tree to warrant its inclusion in the list of plants for the
peninsular lake region (page 322).
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? Crataegus Michauxii Pers.? Haw.
Moderately rich sandy uplands, particularly in eld fields.

? Crataegus lacrimata Small. Haw.
Sandy ridge in central part of Walton Co.

? Crataegus Crus-Galli L.7 Haw. ’
Calcareous flatwoods in Gulf hammock region.
Several other species of this difficuit genus, which have not been identified,
occur in regions I1, 13, 15, and eisewhere. (See index.) In Small's Trees
of .Florida. 48 alleged species of (rataegus are enumerated, most of them
from the area covered by this report. '

? Prunus umbellata Eil, Hoc pLu,
Dry woods, etc, mostly northward.
(There is another species, apparently undescribed, which leers from this
in having red and more edible fruit. It grows mostly zlong roads in re-
gions 1o, 11 and 13, and may not be native.) .

¢ Prunus Americana Marsh. Wizp (co0sE) PLUM.

Rich calcareous woods i regions 1 and 3. .

o Prunus Carcliniana {Mill.) Ait. MocK ORANGE.
Bluffs of Apalachicola River, etc. Very rare in the wild state,
0.1 Cercis Canadensis I.. Reppub.
Rich, especially calcareous, upland woods.
o Gleditschia triacanthos 1.7 (HoNey LOCUST.)
Calcareous sloughs, ete., in Gulf hammock region, and perhaps elsewhere.
o Gleditschia agnatica Marsh?
Banks of Suwannee River, etc.
? Xanthoxylum Clava-Herculis L.
Phosphatic (?) sandy hammocks in Alachua County and along east coast.
? Cyrilla racemiflora I.. Tvrv. (Also spelled tietie, tighteye and titi.)
Branch and creek swamps, etc.; common in most of the regions.
* Cyrilla parvifolia Raf, Tvry. (Usvally only 2 shrub.)
Bays, ete.; almost confined to Middle Floridal
? Cliftonia monophylla (Lam.) Sarg. Tyrv.
Bays and sour swamps, from Jefferson County westward.
? Ilex decidua Walt.
Alluvial bottoms of Apalachicola River, eic.
? Ilex myrtifolia Walt. Yauron.
-Shallow ponds, in most of the counties north of latitude 3o.
? Ilex Cassine L. (. Doloon Walt)
Non-aliuvial swamps, mostly southeastward.
? Ilex vomitoria Ait. (J. Cassine Walt.)
Sandy hammocks, especially along east coast.
0.4 Ilex opaca Ait. HoiLy.
In hammocks, commonest westward.
? Aesculus Pavia L. BUCKEYE.
Bluffs and moderately tich uplands; usually only a shrub.
o Acer saccharinum L. (A. dasycarpum Ehrh.) (Smver) arrE,
Banks of Apalachicela River, in regions 2, 3 and o. .
0.8 Acer rubrum L. (Rep) MAPLE.
Mostly in non-alluvial swamps, in nearly every region.

The var. tridens (or A. Cerclinionum Walt)) is difficult to distinguish from .

this. It seems to prefer richer soils.
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0.1 Acer Floridanum (Chapm.) Pax. SucAr-MAPCE.
Rich calcareous woods, mostly in regions I and 3.
0 Acer Negundo L. Box-ELDER.
Along Apalachicola River, and in hammocks in central Fiorida. (As these
two habitats are guite different, and also pretty widely separated, there may
be two species involved, but hotanists have not yet distinguished them.)
o Sapindus marginatus Willd,
Phosplatic (?) hammocks around Alachua Slnk
o Tilia Floridana Small. (Lin, or nasswoon.)
Rick woods and bluffs near Apalachicola River, Jackson and Gadsden Cos.
o.1 Tilia pubescens Alt.
Mostly in low or phosphatic hammocks, in regions Io, 13, etc.
0.z Gordonia Lasianthus (I..) Ellis. (Rep, TAN, or LOBLOLLY BAY.)
Bays and non-ailuvial swamps; rare west of Suwannee River, common east
of Trail Ridge, '
o.fr. Persea Borbonia (L.} Sarg. {(Rep sav.)
Hammocks: commonest eastward.
0 Persea pubescens (Pursh) Sarg. (Rep Bav.)
Non-alfuvial swamps, etc.; widely distributed but rather scarce.
? Persea humilis Nash.
Seruh in the peninsular lake region,
o1 Sassafras variifoliom (Sal) Kuntze, SassaFras. :
Arborescent in the Wakulla hammock country. Elsewhere wsually a shrub
‘in old fields. Rare in East and West Florida, ’
0 Nyssa sylvatica Marsh. Brack guw.
" Clayey uplands, mostly northward,
2.0 Nyssa biflora Walt, Brack cum.
Non-alluvial and estuarine swamps and shallow ponds.
0.2 Nyssa uniflora Wang. (N. aquatica L.?) TureLo cum.
Swamps and sloughs, from Choctawhatchee River to Wakulla Co
0.2 Nyssa Ogeche Marsh. TuPELO GUM. (Ogeechee Lime.)
~ Swamps and sloughs, especially of lower Apalachicola River.
0.9 Cornus florida I.. Docwoob,
On loamy uplands, in shade of other trees, _
? Cholisma (originally misspelled Xolisma) ferruginea (Walt,) Heller.
Sandy hammocks and scrub, Middle and Fast Florida; usually no more than
a shruh.
0.1, Oxydendrum arboreum (L.) DC. Sourwoon.
Loamy uplands, north of Iat. 30° and west of Suwannee River,
? Batodendron arboreum (Marsh.) Nutt, SPARKLEBERRY.
Sandy hammocks and other dry places protected from fire,
? Diospyros Virginiana L. PErRsiMmox.
Old fields, etc.; common,. but perhaps not native, and often little more than
a shrub. In the vicinity of Tallahassee its fruit begins to ripen about the
last week in Auvgust, notwithstanding the old tradition about persimmons
and frost (which probably originated in Virginia, and may be true there).
o Bumelia lycioides (L.) Gaert. .
Calcareous bluffs of Apalachicola River, Gadsden Co.
? Bumelia lanuginosa (Mx.) Pers.
Sandy hammocks mostly.

i
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? Sympiocos tinctoria (L..) L’Her, -
Hammocks and bluffs, west of Suwannee River.
o Halesia Carolina L. '
- -+ ‘Rich woods near- Chipola and Suwannee Rivers, ete.
o Halesia diptera Ellis,
Apalachicola River bluffs, ete.
o Fraxinus Americana L. Asg.
Rich woods, mostly in regions I and I3,
0.2 Fraxinus Caroliniana Mill. - Asm.
~~Swamps of various kinds, espemaily alluvial and ca!careous
Two or three other species of Frarinus, difficult to d:stmgmsh without fruit,
grow in situations similar to the last.
? Adelia acuminata Mx,
Banks of Apalachicola an Suwannee Rivers.
? Chionanthus Virginica L. GravBEARD,
Hammocks and rich woods, mostly in Middle Florlda
? Osmanthus Americana {(L.) B & H. )
Hamimocks.
o Catalpa bignonioides Wait. CaTaLPa.
Banks of smaller rivers; possibly not native,
? Viburaum rufidulum Raf. BLack maw.
Rich upland woods, mostly northward and westward.

This list contains about 126 species (or nearly the same number as in
either of the two adjoini'ng states), about-40 of which (12 gymnosperms and 28
angiosperms, together making up about 70% of the forest) are evergreen. The
only ones which seem to make up more than 1% of -the forest (13 in nuniker)
may be arranged in order of abundance as follows:  Pinus palusiris, P. Elotti,
Taxodivm fmbricarium, Pinus Taeda, Quercus Catesbaei, Magnolia glauca,
Pinus serotina, Liguidambar, Nyssa bzﬂom Magnolia grandifiora, Pinus echinate,
Quercus cinérea, Q. falcata. - :

The eight pines make up -about 62% of the forests, or 60% of the total veg-
etation, and 21 arhorescent oaks between 9 and 10%. {Alabama has the same
number of pines and of oaks, but in that state each makes up about 20% of the
forests, and not over 40% of the trees are evergreen.) :

S
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LIST OF ERICACEAE AND LEGUMINOSAE

In each regmna] descriptién some statistics of theé gquantity of Encaceous
and leguminous plants have been given, bit it. would be difficult if not impossi-
ble for a non-botanical reader to verify the figutes from the regional lists alone
A list of the plants belonging to these families is therefore appended here.
With the Ericaceae are included two closely related families now, generally re-
garded as distinct, namely, Clethraceae and Vacciniaceae; and with the Legu-
minosae are included two smaller families formerly (and still by some botanists)
anited therewith, narmely, Mimosaceae and Caesalpiniacéae. As’ these- other

. families are believed to have essentially the same seil preferences as the Erica-

ceae and’ Leoummosae proper they have been counted into the statistics in every

case
Of the LEricaceae and related families, Oxydendrum is a tree, Bafoa’eﬂdwn

-a small tree or large shrub, Cholisma ferrugines occasionally arborescent,

Pieris phillyreifolia vsually a vine (something very exceptional in-this family*}
and the rest shrubs, ranging in size from Kalmig latifolia, which is mentioned
in some, hooks on trees, to Gaylussacia duntosa, which is smaller than many
herbs. Of the Leguminosae Cercis and Gleditschia are trees, iWislaria a woody
vine, Aniorpha fruticose a shrub, and the rest ordinary herbs or herbaceous
vines. .

The following list does not, include all the plants of these families that are
known in northetn Florida, or even all seen by the writer, but only those seen
often enough to be mentioned in one or more of, the foregoing regional lists.
The names of a few additional Ericaceae can be found in Small’s Shrubs of
Florida (New York, 1913), and of several additional species of both families
in the Flora of the Southeastern United States by the same author (1903 and
16I13). . .
In this list, -as in the regional Hsts, evergreens are mdlcated by heavy type
and weeds hy (X). Common names are given when known, Instead of stating
the habitat and distribution, as in the foregoing list of trees, the names .of the
species are here followed by the numbers of the regions from which they
have been listed ; and the interested reader can turn back to the proper pages for
additional information, These numbers of course do not indicate all the regions
in which the species have been seen, but only those in which they are abundant
enough 1o be listed. e :
CLETHRACEAF, ‘
Clethra alnifolia L. {(including C. tomentosa Larh.) 2, 7, 9, 10, ‘12, 14, 16

ERICACEAE.
Bejaria racemosa Vent. 18, 10,
Azalea nudiflora L. Hongysuckre. 3, 4, 10, II.
Azalea viscosa L. HoONEYSUCKLE. 7, Ig.
Kalmia latifolia I.. Ivv. 2, 3,4, 7.
Kalmia hirsuta Walt. ¢, 15, 16, 18, 140,
Leucothoe axillaris (L.am.) Don. 3, 10, :
Leucothoe racemosa (L.} Gray (including L. elongata Small} 2, g, 12, 16.
Pieris phillyreifolia (Hock.) DC. 2, 7, 10, 14, 16.
Pieris njtida (Bartr,) B. & H. (HURRAH BUSH.) 2, 7, 8, Io, Iz, I4, 15, 16,
17, 18, 10. :

*See Torreya 3:21-22. 1003.
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Pieris Mariana (L) B. & H. 12

Cholisma ferruginea (Walt.)) Heller. 8, 10, 12, I3, 15, 18, 19, 20.
Cholisma fruticosa (M=x,) Nash. (Pror GRUB.) g, 10, 13, 15, I6, 18, 10.
Cholisma ligustrina (L) Britton, g9, o,

Oxydendrum arboreum (L.) DC. Sovrwoon. 3, 4, 5 7, 8, 10, il

VACCINIACEAE. J

Gaylussacia dumosa (Andr.) T. & G. 2,4, 6, 4, g, 12, 13, 14, 15, 19

Gaylusszacia hirtella (Ait.) Klotzsch., 7.
Gaylussacia frondosa (L.) T. & G. (Including the va.r1et1es nana and fomen-

tosa, sometimes treated as distinct species.) HUCKLEBERRY. 2, 7, 9, 10, I3,

14, 18, Ig.
Batodendron arboreum (Marsh.) Nutt. SeaRELEBERRY. I, 2, 3,4, 5 7, &, 10, I,
1z, 13, 15, 17, 18, 20.

Polycodium (probably two or three species). CTODSE]}ERRY. 4, 11, 12, 13, I7,.20.
Vaccinium nitidum Ande, (7. Myrsiniles Lam?®) 2, 6, 9, 9, 10, 12, 13, 14, I3,
18, 10, 20, T
Vaccinium virgatum Ait. (and probably a few other spec:es) HUCKLEBERRY.

2, 4, 10, I5.
MIMOSACEAE.,

Morongia uncinata (Willd.) Britton. 1, 2, 11, 12, 14

CAESALPINIACEAE (or Cassiaceae).

Cercis Canadensis L. Redbud. 1, 2, 3, 4, 10, 11, 13, 13, I7.

Cagsia Tora L. (X) Coffee-weed. 10, 11, 13, 17.

Chamaecnsta fasciculata (Mx.) Greene (and a few other species) Partrl':lge
pea. 7, II, 12, I3, 145 IJ: 17, 20.

Gleditschia (perhaps both G. trigcanthos L. and G aquatwa Marsh.) Honey
locust. 13, 17,

LEGUMINGSAE (or Fabaceae.)

Baptisia simplicifolia Croom. I4.

Baptisia LeContei T. & G.? & o, 13, 14, 17,
Baptisia hirsuta Small, 7,

Baptisia lanceolata Walt, 2, 6, 7, 14.

Baptisia alba (I..) R. Br. 1. _

‘Baptisia Jeucantha T. & G. 710, 1L

Crotalaria rotundifolia (Walt.) Poir. 12, 14.
Lupinus perennis L. Lupine. 14

Lupinus villosus Willd, 12, 14.

Medicago Arabica All. (X) Bur-cLovek. II.
Trifolivm Carelinianum Mx, (X) Crover. 7.
Indigofera Caroliniana Walt. 12, 14, 17, 18
Cracca Virginiana L. DoviL’s sHOESTRING. 7.
Cracca spicata (Walt) Kuntze? 713. ]
Cracca chryséphvlla (Pursh) Kuntze. 2, 7, 12, 14
Wistaria frutescenq (L.) Poir. WrsTERIA. O, I7.
Glottidium vesicatium (Jacq.) Mohr. (X) 10, 17, 10.
Psoralea Lupinellus Mx. 12,
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Psoralea canescens Mx. 2, 7, 10, 12, 13, 14, 17, 18, Ig.

Amorpha fraticesa L. 1, 2, g, 13, 17, 19

Petalostemon albidus (T. & G.) Small. 12, 13, 15,

Kuhnistera pinnata (Walt.) Kuntze. (SuamEr rarewrlL) 2, 7, 9, 1o, 12, I3,
14, 15, 17, 18,

Aeschynomene Virginica (L.) B.S.P. (X) 11.

Aeschynomene viscidula Mx, 14

Stylosanthes biflora {L.) B.S.P. 2, 12, 13, 14

Chapmania Floridana T. & G. 18

Meibomia nuadifiora (L.) Kuntze. (This and other species of the same genus
are often called BEGGAR-LICE.) 1.

Meibomia laevigata (Nutt) Kuntze. 1.

Meibomia rigida (FIL} Kuntze. 13.

Meibomia purpurea (Mill.) WVail. (X) BrecAR-ween. 171, 13.

Lespedeza striata {(Thunb.) H. & A. (3) JaraNzse cLover. 11, i3.

Lespedeza hirta (L) ElL 11, 14, 17,

Pitcheria galactioides Nutt. 2, 6, 7, 8, 14.

~ Dolicholus simplicifolivs {Walt.) Vail. Dorrar-weep. z, 7, iz, 13, 14, 17.

Erythrina herbacea L. 11

Galactia erecta (Walt) Vail. 2.

Galactia regularis (L.} B.S.P. 12

Galactia mollis Mx. 13.

Galactia Elliottii Nutt. 15, 20.

Phaseolus polystachyus (L.) B.S.P. 11

Vicia acutifolia Fll. 15 ;

It appears from the foregoing that the sparkleberry (Batodendron) is the
commonest Ericaceous plant in northern Florida, and that three others grow ia
ten or more of the iwenty regions.. Kuhnistera pinnate is the only leguminous
plant listed from as many as ten regions, and nearly ha]f the Leguminesae are
listed from only one region each.”

It has already been.shown in the statistical summary that regions 12 and
T4 contain the largest guantity of Ericaceae, proportionately, and regions 14 and
17 the most Leguminosae. But statistics based on number of species, regardiess
of relative abundance, naturaily do not give exactly the same results. Regions
7 and 10 seem to contain the most species of Ericaceae, and 12, 13 and 14 the
most species of Leguminosae.,

It is interesting to note that none of the Fricaceae are weeds, and none of
the Leguminosae are evergreen,

*In the Altamaha Grit region of South Georgia, which corresponds to re-
gion 7 of this report, it has been estimated that the average Ericaceous plant
grows in 2.87 different habitats, and the average Iecrumf%ous plant in 1.56. (See
Ann, N, V. Acad. Sei. 17:326. 1906.)

~—
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BIBLIOGRAPHY.

This list aims to include only works in which the geography or vegetation
of some part of northern Florida is described, and therefore excludes purely
geological papers and mere lists of plants, except a few of the latter which deal
with some particular small area. Some pertinent titles which were given in the
First or Third Annual Report are omitted here to avoid undue repetition, as
-are most papers in which some general features of the state are described with-
out locating them definitely enough. to be cited in the foregoing regional descrip-
tions.

The names of authors are arranged alphabetically and the writings of each
one chronologically, if there is more than one.

Adams, J. 8. (Commissioner of [mmigration).

Florida: its climate, soil and productions, with a sket(,h of its -history,
natural features and social condition A manual of reliable information con-
cerning the resources of the state and the inducements which it offers to those
secking mew homes.—8vo. pamphlet, 69 pp., 2 few illustrations, and folded map.
New York, 1870

A 64-page pamphlet with very nearly the same tiﬂe apparently official or”

semi-official, hut' with no author indicated, was published by L. F. Dewey &

Co. of Jacksonville in 1868,

Barbour, G. M. -
Florida—for tourists, invalids and settlers; containing practical informa-

tion regarding climate, soil, and productions; cities, towns, and people; the
culture of the orange and other tropical fruits; farming and gardening; scenery
and resorts; sport; routes of travel, etc., etc.—310 pp., 39 figs, folded map. D.
Appleton & Co., New York, 1882,

¢ Bartram, William.
Travels throngh North & South Carolinz, Georgia, Fast & West Flor-

ida, the Cherokee country, the extensive territories of the Muscogulges, or
Creek Confederacy, and the country of the Chactaws; containing an account
of the soil and natural productions of those regions, together with observa-
tions on the manners of the Indians.—322 pp. and a few plates. T2mo. James
& Johnson, Philzdelphia, 1791. (Soon afterwards reprinted in London and
Dublin, and also translated into French and German.)

The author’s travels in Florida {described on pages 70-254, 303-305, 413-417
of the first edition) extended south to what is now Volusia County, and west
to the Suwannee River, with a brief visit to Pensacola by way of Mobile. His

descriptions of the country in Florida seem less accurate than in the case of the’

other southern states (sce 3d Ann. Rep., p. 242), and it is difficult to trace his
route in this state with any degree of accuracy.

Burnett, W. I. (M. D)
{Notes on Florida, extracted from a letter to Prof. J. D. Dana)--Am.

Jour. Sci. 67:407-412. 1854.

Bush, B. F.

Notes on the botany of some southern swamps.—Garden & Forest 10:5T4~

316, Dec. 20, 18o07.
Contains 2 few notes on the river-swamps near Apalachicola.
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Carse, G. B.

Ilorida: its climate, soil, productions and agricultural capabilities. (With
chapters by A. W, Chapman and J. H. Foss.)—U. S. Dept, Agric, [Report 21]
98 pp. 1882,

Chapman, A. W, (M. D)

Torreya taxifolia, Arnott. A reminiscence—DBot. Gaz. 19:23:1-254. pl. 5
{map). Apri}, 188,

Contains a list of plants characteristic of the Apalachicola bluff region
{ro. 3); the only one published up to the present time.

Croom, H. B.

Botanical communications. —-Arn Jour. Sci. 25:69-78; 26:313-320; 28:165-
168, 1833-1835.

These papers contain valuable information about the flora of Middle
Florida, particularly around Tallahassee and Aspalaga. (See 3d Ann, Rep,
p- 333, footnote.)

Curtiss, A. H.

A visit to the shell islands of Florida—Bot. Gaz, 4: 11, 119, 132-137, I54~
158, 1870,

These islands are near the mouth of the St. John's River,

Dall, W, H,, & Stanley-Brown, J.
Cenozoic geology along the Apalachicola River—Bull Geol. Soc, Am,
5:I47-170. 1804 '

Eagan, Dennis. (Commissioner of Lands and lm‘migration.)l

The Florida settler, or immigrants’ guide; a complete manual of informa-
tion concerning the climate, soil, products and resources of the state—8vo pam-
phlet, 160 pp. Tallzahassee, 1873,

A -copy of this rare pamphlet has heen seen in the library of Dr. Eugene
A. Smith, who made good use of it in writing His description of Florida forl the
Tenth Census. It has no index or table of contents. The first 54 pages are
devoted to the general features of the state, and the remainder mostly to
county descriptions, which are somewhat optimisticaily exaggerated, as is often
the case. The following statement about malaria, on page I1, is of interest, and
probably true: “St. Augustine has long enjoyed a total exemption from all
kinds of fever; Jacksenville is equally favered. In Pensacola the treatment
of malarial fever is not a part of the practice of the city physicians.®

Garber, A. P. {M. D.)
. 1. DBotanical rambles in East Florida—Rot. Gaz. 2:75-72, 82-83. Jan. and
FFeb. 1874, '
2. Botanical rambles in Middle Fiorida—Tot. Gaz. 2:102- 3. May, 1877,
(This deals with the country around Gainesville, and not with Middle
Florida, which the author seems never to have visited.)

Gillmore, (Gen.) Q. A, )

. Survey for a ship-canal from St Mary’s River, Florida, to the Gulf of
Mexico.~Ann. Rep. Chief of Lpgineers (U. S. Army) 1880:973-1010, with
folded map. 1880.

Contains valuable information about the topography of parts of Middle and
Fast Florida,
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Gray, Asa (M. .} .

A pilgrimage to Torreya-—-Am. Agriculturist 24:266-267, July, 1875 (Re-
printed with some alterations in Sclentific Papers of Asa Gray, 1:18%-106. 1880.)

Describes a visit to River Function in the spring of 1873, to find Twinion
taxifolivm (then known as Torreya taxifolin, named in honor of his colleague
Dr. John Torrey) and Croomia pauciflora, both of which were discovered a
few miles farther down the river about 40 years before by H. B. Croom. (See
pages 214-213 of this report for notes on the relative abundance of these two
plants at the present time.}

Harper, R. M. ‘

I. Preliminary report on the peat deposits of Florida—Fla. Geol. Surv,
3d Ann. Rep, 201-375 (including figs. 17-303, pl. 16-28. Jan. IGIL

Plate 16 is a folded map showing the geographical divisions of the state.

2. Chondrophora virgata in West Florida—Torrera 11:92-98, fig. 1. April,
igll.

‘Describes the gealogy and vegetation of Rock Hill, Washington Co.

3. [Eatly spring aspects of the coastal plain vegetation of South Carolina,
Georgia, and northeastern Florida.—Bull. Torrey Bot. Club 38:223-236. “May”
[Junel, 1911, .

Describes the vegetation szen from a fast train en March 4, 1970, arranged
by regions and in order of abundance.

4. A quest for the Wakulla volcano.—Florida Review 6:215-224, with 3
half-tones. Sept., IQII.

Describes parts of the Gulf hammock region and Middle Florida flatwoods,
in Walulla and Jefferson Counties. -

5. The river-bank vegetation of the lower Apalachicola, and a new prin-
ciple illustrated thereby.—Torreya T1:225-234, fig. 1. Nov., I0II.

"6 Notes on the distribution of the southeastern salamanders (Geomys
Tuza and allies).—Science 11:35:115-119, Jan. 10, 19712 :

Mostly about Florida. (Ewven at this writing the writer has never seen a.

salamander.)

7. The coniferous forests of eastern North America—Pop, Sci. Monthly
8z :338-361, with 16 half-fones not numbered. Oct., 1914

Two illustrations are from northern Florida,

8. (Topography, streams and springs, lakes and ponds, coast and harbors,
climate, vegetation, flora; fauna, and forest products of Florida.)-—New Inter-

national Encyclopaedia, Second Edition, 7:wo6-7og, 713. Dedd, Mead & Co, '

New York, Dec. 1914. (Also about % coltmn on Hammocks in vol. a.}

Harshbherger, John W. )

The vegetation of South Florida, south of 27° 30" north, exclusive of the
Florida Keys.—Trans. ‘Wagner Free Inst. Sci. (Philadelphiz) 7:49-180, with
map, 2 text-figures and 10 plates. Dec. 1914.

On pages 62, 60 and 71 are descriptions oif the vegetation of Anastasia
Island, St. John's Co., introduced by way of comparison.

Johnson, L. C. :
1. The structure of Florida—Am. Jour. Sci. 136:230-236. 1888,

2, The Chattahoochee embayment.—Bull. Geol. Soc. Ann. 3:128-132. 1801 '
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Jones, Barton D. .
On the Guif coast [of Florida]l —Lippincott's Mag, 20:113-122, 217-229, with
11 wood-cuts. February and March, 188z
Not resiricted to the coast, but describes most of the counties in Middle and

West Florida.

Lanier, Sidney. . .
Tlorida: its scenery, climate and history., With an account of Charleston,

Savannah, Augusta, and- Aiken, and a cliapter for consumptives; being a com-
plete hand-bock and guide—220 pp. and numerous wood-cuts, J. B, Lippin-
coit & Co., Philadelphia, 1875 (and later editions).

Leeds, BE. F. :
Winter vegetation on Florida sand dunes. [Pable Beach, Duval Co.l—

Garden & Forest 5:21-22. Jan, 13, 1802

Long, {Mrs,) Ellen Call
Forest fires in the southern pines.—Forest Leaves 2:94. 1880,

"Claims that long-leaf pite forests would gradually be converted into ham-
mocks if fully protected from fire. One of the first papers in which this theory
is proposed.

Matson, G. C., & Clapp, F. G. (of U. 5. Geol. Surv.)
© A preliminary report on the geology of Florida, with special reference to
the stratigraphy.—Fla. Geol. Surv, 2nd Aun. Rep., 5-8, 21-173, pl. 1-8, fige. 1-5,
and folded colored map in pocket. Jan., 1070, ’

i

Matson, G. C., & Sanford, Samuel.
Geology and ground waters of Florida—U. 5. Geol. Surv. Water Supply -
Paper 310. 445 pp., 7 text-figures, 14 half-tone plates, 3 maps, and numerous in-
serted tables. Jan. 10147
This practically supersedes the preceding.

Mayer, A. G. -
Our neglected southern coast—Nat. Geog. Mag. 19:839-871, Dec., 1508
Contains several excellent views of the east coast of Florida

McAtee, W. L. .
A list of plants collected on St. Vincent Island, [Franklin Co.] Florida—

Proc. Biol., Soc. Washington, 6:3g-52. March, 1913,

Mohr, Charles.

The timber pines of the southern United States—31. S. Dept. Agriculture,
Div. Forestry, Buil. 13. Quarto, 160 pp., 27 plates. 1806, (Second edition, 176
pp., 1807.)

See also under Sargenf, below,

Nash, George V.
Notes on some Florida plants. IT—Bull. Torrey Bot. Club. 23:95-108. March,
18406,

Reélates mostly to northern Florida.

Neal, J. C. (M. D)
Weeds of Florida—Fla. Exp. Sta. Bull. 8:7-10. 18g0.
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Pierce, James,
weal Notzlcest.of thef a[gric;lture, scenery, geology, and animal, vegetable and inin-'
productions of the Floridas and of the lndian trines i
] ines.—Am, :
e e m, Jour. Sci. g:119-

Reynolds, (Miss) Mary C. .
Notes from St. Augustige, Fla—Bot. Gaz. 4:227-230. Nov., 1879

Sargent, C. 8.
p H(vFE‘restt.s Of)dF.lori&?' (Including notes on Middle and Fast Florida by
. H. Curtiss and on West Flori
e o da by Charles Molir.)—Tenth Census U, S.
‘ Some of Dr. Mehr's observations have been quoted on pages 239-2 i
this repo.rt. Mr. Curtiss expressed somewhat different views abt(‘)ut tﬁge f4c": .
of our p}ne forests, as follows: “One of the most important facts in LIO'UI:S
to'the pine forests of Florida is their permanence. Owing to the ste '?‘earj‘uf
soil and the liability to inundation of most of the state, it 1bs certain Sthriul? 'c')
very small portion of Florida will ever be cleared of it’s forest covcrinjL "11"1'.1a
ing into consideration the great area covered with valuable pine fOi‘(.:.t a:
the fact that there will be a continuous new growth if the spread of f 1-5 K fan
can bf: checked, only trees of the largest size being cut, it is evident 1(:)1 e:tF;res
ida will furnish a perpetual supply of the most valuable ;Jine lumber.” T‘? o
doubtless lay somewhere between these statements and Dr, Mohr’s. S

Sellards, E. H.

61. lS%me Florida lakes and lake basins—Fla. Geol. Surv 3d Ann. Rep
43-78, pl. 6-9. Dec, 1010. 1 /i | in : 0
e 0 {Reprinted with some altera’tmns in the present vol-

2. The soils and other-surface rest i

dual materials of Florida.—F1
, t —Fla. Geol.
Sur\3., 4?;1 An:} Rep., 1-79, figs. 1-3, pl. 1-12, and map. 'ipTz 1601
. assification of the soils of Florida—12th Bi :
. —_— ien, Rep. Dept. . I
2_1.9—299, 4 text-figs., and single-page outline map. 1913, A
with eorresponding pages numbered 3-53.)
Contains brief descriptions of the geographical divisions of the State
‘ )

(Also issued separately,

Sellerds, E. H., & Gunter, H.

_ -IL The.fuller’s earth deposits of Gadsden County, Florida, with notes on
similar deposits found elsewhere in the state—Fla. Geol. Surv ’znd Ann R D
s : : - . . . Rep.,
0?3(}295,{}[)1. 16, 17, 10, and 3 line-drawings in the text (one of which is a-m;

adsden Co. a}nd some contiguous territory). Jan., I1gic. ’
Reo 2. 77Tlhe a;te31a6n \gater stupply of eastern Florida—Fla. Geol. Surv., 3d Ann
. 77-103, figs. 6-16, pl. T0-I3 ich i ' - e )
R pl. 10-15 {one of which is a map of the state).
Deals with the counties east of Trail Ridge..
i i Th}: watgr supply of west-central and West Florida—Tla. Geol. Surv
nn. Rep., 81-153, figs. 4-15 (i i . . ' 1
. 53, figs. 4-15 (including map and 7 hali-tones), pl. 13-16.°
Tre?l.:rls all the_ counties of Middle and West Florida except Hamilton
< .4. he artesian water supply of eastern and southern Florida—TF] ‘G
urv., 5th Ann. Rep., 103-290, figs. 1-17, pl 10-14. 1073 .  Gel-

A Qr tlleI 1 0 a 18 CO L
5 fal as n I i Ild COTiCer lled tl]l cove e 111 onnd 8.
5 V s the sa ¢ g a

Jan.,.
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Smith, Eugene A.

1. On the geology o
Apri!, 1881,

2. Report on the cotton production of the state of Florida, with an accounit

of the general agricultural feafures of the state—Tentl Census . 8. 6:175-257,

with 3 single-page {quarto} maps, tWo of which are colored and inserfed, 1834
For an appreciation of this report see 3d Ann. Rep., p. 305 and p. 172 of

the present volume,

§ Florida.—Am. Jour, Scl. 127 :292-309 (including map).

Smith, J- D. (of Marianna)
About unknown Fiorida—Fla. Review.

tones). July, 1929 :
Mostly about the caves of Jackson County.

2:33-30 (including 3 fuil-page half-

Stickney, L. D-

Florida Seil, climate and productions.—Rep, U. S Com. Agr. 1852 :52-05.

1853. :
{ This was pub

temporarily out of the

report.)

lished at a time when Tlorida and other southern states were
Union, a fact which is mikily commented upon in the

Thompson, Maurice.
A Tallahassee Girl.—i6-meo., 353 PP Houghton, Mifflin & Co., Boston, 188I.

Although this is a novel, it containg valuable information about geographical
and social conditions in and around Tallahassee at that time. (The author was
state geologist of Tndiana from about 1883 to 1888.)

Torrey, Bradford-
"~ A Florida Sketch-book.—Houghton, Mifitin & Co., Boston, 1804

This ‘contains many interesting” notes on the plants, birds, people, ete.,
around Taliahasseg, St. Augustine, and some places- farther south, by a well-
known naturalist. Dost if not all of the chapters were previously pubiished in

the Atlantic Monthly,

U. 8. Army Engineers.
The anntral reports of the Chief of Engineers of the U. S. Army contain

a great deal of detailed geographical information ahout Florida rivers which is
not found elsewhere. Many reporis on particular rivers and harbors hy the
Army DEngineers lave also been transmitted to Congress by the Secretary of
War and published as Congressicnal documents. Such reports are §0 NUMErous
that it would be out of the quesiion to refer to them individually here

U. §. Department of Agriculture, Burean (formerly Division) of Soils.

Snil surveys of various countjes and similar areas, in annual reports of
Fieid Operations.

The following areas in northern Florida have been reported on by this or-
ganization up to the present time. (The dates given are the years in which the
field work was completed, and the reports are found in the volume for that
year. DBut the separate reports usually appear the following year, and the comi-
plete volrmes about two years after the field work., The latest complete volme
ont hand is that for 101%.) Gadsden Co., 1903; “Gainesville area”” 1004; Leon
Co., 1005: Fecambia Co., 1906; Jefferson Co., 1907; “Marianna area” 1000;
“Tacksonville area,” 1010; Bradford Co., 1913. A survey of Payne’s Prairie,
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in Alachua Co., was published in 1gr2 as Circular 72 of the Bureaw. In the last
few years the State Geological Survey has co-operated in this work to some
extent. )

Vignoies, Charles,
Observations upon the Floridas—igo pp. and map. Wew Yotk, 1823
See Third Annual Report, p 365, for comments on this rare work.

Whiting, Henry.

Cursory remarks upon East Florida, in 1838.—Am: Jour. Sci. 33:47-64. 1838 ‘

Williams, (Col) John Lee.

1. A view of West Florida, embracing its geography, topography, etc., with
an appendix, treating of its antiquities, land titles, and canals, and containing
a map, exhibiting a chart of the coast, a plan of Pensacola, and the entrance of
the harbour.—178 pp. and folded colored map. Philadelphis, 1827,

“West Florida” at that time included also what was later calied Middie

Florida. :
2. The territory of Florida: or sketches of the topography, civil and nat-
ural history of the country, the clitnate, and the Indian tribes, from the first
discovery to the present time, with a map, views, etc. 304 pp. A. T. Goodrich,
New York, 1837 )

These two extremely interesting and valuable bocks by Col. Williams have
been seen only in the New York Public Library, and could not very well be
cited by page in the foregoing regional deseriptions. They furnished Dr. Eugene
A. Smith much accurate information about the parts of Florida which he was
unable to visit in 1880.

INDEX OF PLANT NAMES

This index includes bath technical and common names of the plants men-
tloned in the report on northern Florida, and also many synonyms, with cross-
references, whiclh are inserted for the benefit of persons wlho may know some
of the species better by other names than those used in the body of this report.
Common names are enclosed in quotations, so that the non-hotanical reader can
pick them out readily. : )

Where the name of a genus is not followed by any specific name it means
either that only one species of that genus has been seen by the writer in
northern Florida and the specific name is omitted to save space, or that the
identity of the species is doubtful, or that Some statement is made in the text
at the page indicated that applies to several or all of the species of that genus.
As there are many places in the text where species are referred to by
only the technical name or only the common name, especially in the case of
trees, the reader who wants to be sure to find everything that is said about
a given species should bear both names in mind, In this index numbers in
parentiteses refer to pages where the plant in question is referred to indirectly
or under a different name; and this device is used in most of the cases referred
to in the preceding sentence, but not in all of them,

Numbers in heavy type refer to pages belongling to the regiomnal list in
which the species named stands highest, or iz most abundant, They do not
correspond exactly with the double + marks in the plant lists, because it was
not possible to make careful compatisons between all the lists before they were
printed (especially in the case of the herbs whose percentage numbers are not
given), owing to the fact that the first patts of the manuscript were sent to
the printers before the last parts were finished, and many of the 4+ and —
marks were therefore located by guess. The hecessary comparisons have been
made in the paged proof, however, resulting in the discovery of several incon-
sistencies and many places where the double + marks should have been nsed
and were not; all of which are now rectified in the index as far as possible.
There are over twice as many numbers in heavy type in this index as there
are double + marks in the plant lists, partly on account of the more careful
comparisons just mentioned, and partly because they are given here for techni-
cal and commeon names separately and also for families,

The object of making these numbers conspicuous in the index, as stated
on pages 136-187, is to enable any ane who desires a supply of any particuiar
tree or other plant to tell in two or three glances in which part of northern
Florida it is most abundant.

Where the references to any plant do not include any number in heavy
type either the name is a synonym, or an extra-limital species mentioned inci-
dentally, or else it is difficult to decide in which of several regions the species
is most abundant, And where there are two or more stuch numbers in the same
line either it is a name (generic or common) which belongs to two or more
species, or else the species in question seems to he equally abundant in two
or more regions and perceptibly less so in the rest.

The number of species listed .is zhout 750 {including mearly 100 weeds,
which probahly did not grow in this area before the discovery of America),
which is probably not over half the total number of vascular plants in northern
Florida. But those omitted, together with all the cellular cryptogams (which

i
i
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may be still more numerous) probably do not make up more than.one or two
per cent of the total bulk of vegetation, and would hardly 'be noticed by .any
one traveling by rail. As the 19 regional lists together con‘Eam about 2{30:) lines
of plant names, it is evident that the average species here listed g.rows.m abost
3% regions. (But if the lists had been made more complete this ratio would
be smaller, for the rarer species are naturally less widely distributed.)

A.

Acanthospermum, 287, 204, 3_18, 324
Acer, 342
Caroliniantm, 404
dasycarpum, 404 (see A. sacchatin-
[Floridanum. 198, 205, 212, 219, 40
Negundo, 213, 259 263, 404
rubtum, 197> 204, 210 234, 249, 238,
272, 283, 292, 393, 311, 316, 322
331, 404
var. tridens, 204, 273, 283, 316, 404
saccharinum, 205, 212, 215, 404
Actinospermum, 237, 318, 323
Adelia acuminata, 213, 316, 406
ligustrina, 168, 214
Adiantum, 214
Aeschynomene hispida (see next)
Virginica, 277, 400
viscidula, 300, 400
Aesculus, 108, 206, 213, 220, 261, 263,
274, 203, 300, 404
Afzelia cassioides, 252, 308
pectinata, 286
Agalinis (see Gerardia)
“Air-pant,” 3907, 334
“Alder,” 2006, 213, 220, 233, 250, 333
Alotris aurea, 207, 237
lutea, zoy: 251, 324, 333
Allium striatum (see Nothoscordum)
Alnus, 206, 213, 220, 235, 250, 333
Alsine pubera, 21§
Amaranthus spinosus, 277
Ambrosia, 307, 309, 341, 398
artemisiaefolia (elatior), 274, 204
hispida? 246
Anzelanchier, 205, 219, 403
Amianthiom (see Chrosperma, Tra-
cyanthus} _
Amorpha, 198, 206, 251, 308, 317, 333
407, 4¢c8
Ampelopsis arbores, 107, 203, 250,
274, 281, 305, 317, 332

Ampelothamnus (see Pieris phillyrei-
folia)
Amsonia, 285, 318
Anastrophus paspaloides, 286
Anchistea, 246, 251, 262, 312, 323 333
Andromeda (see Cholisma, Leuco-
thoe, Pieris)
Andropogon, 274, 293
argyraeus; 274
E'liottii? 324
scoparius, 109, 220, 263, 274, 203, 318
Virginicus, zoy, 227, 237, 230, 300,
317, 323
Anemonella (see Syndesmon)
Angelica, 275
Anisostichus (see Bignonia}
Anthemis, 199, 276
Apinul, 275 '
Aquilegia, 1gg, 200
Aralia, 1o8, 214, 220, 261, 274, 317, 323,
332, 310
Arenaria Caroliniana, 237
Argemone, 277
Arizaema Dracontium, 109, 214
Aristida purpurascens? 204
spiciformis, 252, 287, 308, 334
stricta, 206, 214, 220, 227, 235, 251,
262, 283, 203 209, 307, 312, 3TN
323, 333 (seé also Wire-grass)
Aristolochia, 215
Aronia, 206, 214, 235, 202, 307, 312, 333
Arsenococcus (see Cholisma ligus-
trina)
Arundinariza macrosperma, 213, 2I5
230
tecta, 235, 261, 263, 274
Asarum, 220
Asclepias humistrata, 286
tuberosa, 287
variegata, 188, 220
Ascyrum hypericoides, 203
microsepalum (see Crookea)

quinquefolia (see Parthenocissus)

stans, 206, 236

INDEX OF PLANT NAMES, 419

“Ash 197, 204, 212, 224, 234, 235, 238,
246, 240, 250, 287, 292, 305, 316,
322, 331, 342, 406

Asimina angustifolia, 206, 227, 262,
263, 284, 293, 217, 333

parviflora, 198, 220, 274, 203, 317, 341
speciosa, 3ry, (318), 323, 332

Aspidium {see Dryopteris, Polystich-
um)

Asplenium Filix-foemina 221
parvulum {see A, resiliens)
platyneurcn, 27§
resiliens, 198, 214

Aster adnatus, 207, 237, 300, 308
coneolor, 286. 300 )
eryngiifolius, 208, 237, 251
SQUAarrosus, 334

Atamosco, 199, 215, 307

Azalea nudiflora, 214, 220, 201, 274,
407

viscosa, 233 333 407

B.

Baecharis angustifolia, 306
halimifolia, 245, 202, 274, 203, 333,
341
Baldwinia multiflora {see Actinos-
permuin)
uniflora, 236, 251, 308
“Bamboo vine,” 205, 213, 233, 215.
250, 200, 284, 300, 312, 322, 332
Baptisia, 3co0
alba, 1g8, 408
hirsuta, 236, 238, 408 .
lanceolata, 207, 227, 236, 209, 408
LeContel? 240, 232, 203, 299, 318, 408
leucantha, 203, 276, 408
simplicifolia, 300, 408
Bartonia verna, 313
“Basswoad,” 250, 272, 324, 334, 342
405 {see also Tilia)
Batis, 341, 342
Bateodendron, gy, 205, 213, 219, 234,
245: 200, 273, 284, 292, 305, 310,
322, 340, 495, 407-409
Batschia, 227, 236
“Bay,” red, 197, 234, 230. 260, 287,
202, 205, 208, 305, 312, 316, 322,
331, 310, 405 (see also Gordonia
ane Persea)
loblolly, or tan, 405 {see Gordouia)

“Bay”—Continued

(white), 100, 204, 212, 218, 234, 243,
240, 258, 263, 272, 283. 202, 208,
311, 322, 331, 342, 300, 365, 403

~  {see also Magnclia glauca)

“Bean,” wild, 276

“Bear-foot,” 199, 276

“Bear-grass,” 215

“Beech,” 106, 204, 212, 218, 234, 240,
253, 258, 27z, 287, 292, 300, 324,
334 342, 3406, 348, 4o1

“Beggar-lice,” 109, 400 (see also
Meibomia)

“Beggar-weed,” 276, 204, 295, 306, 400

Bejaria, 323, 332, 334, 407

Berchemia, 198, =205, 213, 261, 253,
284, 202, 3ch, 312, 317 332

Berlandiera pumila {see B. tomento-
sa)

subacaulis, 318

fomentossa, 207, 215, 220, 227, 230,
285, 294, 209, 308, 334

“Bermuda grass,” 273

Betuls, 190, 204, 212, 219, (224), 234,
249, 259, 278, 300, 310, 324 334
335, 401 (see also Birch)

Bidens bipinnata, 276, 264

corenata, 237,277

Bigelovia (see Chondrophora)

Bignonia crucigera (capreolata), 108,
205, 213, 210, 200, 263, 273, 300

- radicans {see Tecoma)

“Birch,” (100}, 2014, 212, 224, 234, 240,

259, (278), 309, 316, 324, 334, (333),
407

“Bitter-weed,” 207, 263, 275, 287, 308,

313, 324, 334

“Blackberry,” 108, 2006, 220, 2335, 261,
274, 234, 203, 317, 323 332
“Black gum,” 106, 107, 203, 204, 213,

218, 219, 233, 234, 245, 210, 24,
258, 272, 273, 283, 202, 208, 305,
311, 324, 330, 337, 332, 342, 306,
405 (see also Nyssa)

“Black haw,” 197, 205, 213, 273, 292,

406

“Black-jack o0ak” (Quercus Cates-

baei), 105, 107, 204, 208, 212. 210,
224, 220, 233, 234, 244, 245, 249,
258, (278), 282, 283, 284, 201, 297,
208, 305, 312, 315, 316, 322, 330.
331, 362, 376, 402
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“Blaci-jack cak” (Quercus Marylan-
dica), 196, 204, 219, 224, 230, 234,
259, 272, 277, 292, (205), 402

“Black oak,” 272, 277, 402

“Black pine,” 208, 218, 219, 221, 220,
234, 240, 258, 283, 202, 208, 305,
3II, 322, 33T» 340, 400

“Black-root,” 251, 263, 286, 299, 307,
3iz. 317, 323, 333

“Black walnut” (see Juglans)

“Blood-root,” 199, 214

“Biue-eved grass.” 299

Bochmeria, 270, 34z

“Boneset,” 276

“Bonnets,” 108, 208, 232, 263, 285, 334,
304

Borraginaceae, 227 {(see also Bats-
chia, Lithospermum)

Borrichia, 341, 342

“Box-elder,” 213, 250, 404

Brachiaria (see Panicum hemito-
mon}

Brasenia, 270, 286

Breweria, 286

“Broom-sedge,” 109, 207, 220, 227,
237, 263. 274, 286, 293, 300, 317,
318, 323

Brunnichia, 250

Biuchnera. 308 .

“Buckeye,” 108, 206, 213, 220, 201, 274,
203, 300

“Bullace,” 108, 213, 219, 233, (200},
273, 284, 292, (208), 305, 317, 322,
332 {see alsop Muscadine)

“Bulrush,” 232, 204, 304

‘Bumelia lanuginosa, zos, 2060, 263,
273, 202, 403
lycioides, 213, 215, 403
tenax, 340, 342
“Bur clover,” 276, 408

C.

“Cabbage palmetto,” 238, 246, 259,
205, 304, 316, 322. 331, 340, 382
401 (see also Sabal Palmetto)

Cacalia (see Mesadenia)

Caesalpiniaceae, 407, 408

Calamintha (see Clinopodium, Con-
radina) ‘

Callicarpa, 198, 213, 220, 245, 261, 274,

Calophines, 286, 318
Calopogon (see Limodorum)
Campanula Americana, 214, 215
Campuliosus, 207, 237, 25I, 300, 324,
333
Canna, 334
Capriocla, 273
Carduus, 341
“Careless,” 277
Carex debilis, 221
Harperi, z99
leptalea or polytrichoides (see pre-
. ceding)
styloflexa, 308
Carphephorus corymbosus, 317
Pseudo-Liatris, 238, 252
Carpinus, 196, 204, 212, 219, 238, 250,
273, 287. 202, 305, 322, 331, 342
401
Carya porcina {see Hicoria glabra)
tomentosa (see H. alba)
“Carrot,” wild, 190
Cassia Chamaectrista, etc. (see Cha-
magcrista)
obtusifolia (same as next)
Tora, 263, 275, 203, 318, 408 .
Castalia, 207, 237, 262, 275 286, 313,
324
Castanea alnifolia (nana), =202, 263,
274, 317, (318)
pumila, 205, 219, 233, (253), 2092, 401
Catalpa, 205, 400
“Cat-tail,” 252, 308
Ceanothus Americanus, 108, 206, 233,
274, 285
nmicrophytlus, =206, =236, 283, 317,
323, 332

“Cedar” (red), 173, 196, 200, 208, 212,

221, 233, 295 2305 300, 316, 324,
33T, 339, 340, 364, 400 {see also
Juniperus)

stinking, 212, 400

white, 238 (see also Chamaecyparis '

and Juniper) :

““Cellular cryptogams,” 186, 418
Celtis, 197, 205, 212, 239, 263, 203, 303,
324, 348, 403 (see also Hack- = R

berry)
pumnila, 273

Cenchrus cchinatus, 276
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Centella, 208, 240, 252, 285, 307, 334,
341, 308

Cephalanthus, 198, 203 206, 214, 220,
250, 261, 203, 274, 284, 203 306,
317, 323 332

Cephaloxys (see Juncus repens}

Ceranthera (see Dicerandra)

Ceratiola, 236, 245, 317, (318), 323,
333, 341, 302, 384

Ceratophyllum, 203

Ceratoschoenus (see Rhynchospora
corniculata, R. Tracyi)

Cercis, 196, 204, 21z, 219, 239, 272
202, 303, 316, 324, 340, 404, 407, 408

Cerothamnus (see Myrica)

Chacrophyilum, 275

Chaetochloa, 270, 204, 341

imherbis, 307

Chamaectista, 236, 273, 286, 287, 204,

290, 307, 317, 34T, 408
Chamaecyparis, 178, 208, 234, 238,

(253), 324+ 334, 342, 400
Chamacsyce (see Fuphorbia)
Chapmania 324, 409 _
Chaptalia, 207, 237, 352, 307
Chenopodium, 342
“Cherckee rose,”’ 273, 277

“Cherry,” wild, 197, 250, 272, 277, 287,

292, 309, 342
“Chestnut white oak,” 402 (see Quer-
cits Michauxii}
“Chipaberry,” 197, 212, 210, 259, 272,
- 277 :
“Chinguapin,” 205, 219, 235, 253, 202,
274, 292, 293, 317, (318), 4o1
Chionanthus, 197, 203, 233, 200, 273,
293, 305, 316, 400
Cholisma ferruginea, 245, 260, 203,
284, 292, 306, 322, 322, 340, 405. 408
fruticosa, 250, 262, 203, 300, 312, 323,
332, 334, 408
ligustrina, 231, 202, 408

Chondrophora nudata, 207, 236, 251, |

307, 333, 308
virgata 412
Chrosperma, 207, 220
Chrysobalanus, 206, 227, 235, 245, 251,
284, 203, 208, 307, 317, (318): 323,
132 ) : ‘
Chrysoma, 235, 245, 240

Chrysopogon avenaceus 277 (see also |

Q eoilig et Y
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Chrysopsis, 288
argentea? 237
aspera, 237, 286, 308, 318
flexuosa, 285, 288, 209, 300
gossypina, 285, 299
graminifolia, 207, 236, 232, 263, 275,
285, 200, 307, 313, 334
Mariana, 277
oligantha, =08, 237, 232, 300
pilosa (see C. gossypina)
pinifolia, 288
Cirsium (see Carduus)
Cladinm, 236, 246, 251, 299, 307, 312
333, 333, 358, 304, 308 (sce also
Sawgrass)
Clethra, 206, 235, 250, 261, 285, 209,
312, 407 .
Cliftonia, 203, 213, 227, 234, 245, 250,
260, 263, 287, 208, 309, 312, 260, 404
Clinopodium coccineum, 233, 245 246
dentatum, 214, 215
“Clover,” 274, 396, 408
Cnicus {see Carduus)
Cnidoscohus, 199,275, 2335, 300, 318, 341
Cocliranea (see Heliotropium)
“Coffee-weed,” 263, 275, 203, 318, 408
Collinsonia, 199
“Colunmbine,” 199
Compositae, 177
“Compti” (sece Coontie)
“Conifers,” 178, 412
Conopholis, 199. 214
Conradina, 245, 246, 250, 302"
“Coontie,” 317
Coreopsis aurea (see Bidens coron-
ata)
nudata, 207, 25, 334
Cornus, 274
asperifolia, 198, 203, 300
fAorida, 106, 204, 212, 218, 227, 234,
258, 263, 272, 287, 291, 305, 300,
316, 324, 331, 334, 335 342, 374
405 (see also Dogwood)
stricta, 198, 231, 202, 306, 317, 333
“Cottonwood,” 107, 204, 212, 249, 253

&

401 ]
“Cow-itch,” 107, 213, 219, 230, 201,
273, 306, 332

1 “Crab-apple,” 205, 212, 221, 255, (263),

272, 287, 292, 324, 493
“Crah-grass” {crap grass, crop grass)

275, 294
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Cracca chrysophylla, 208, 237, 286,
269, 408
spicata, 204, 408
Virginiana, 230, 237, 408

Crataegus, (221), 273, 287, 292, 305, |

300, 324, 334, 342, 404 (see also
Haw)
aestivalis, 197, 205, 235, 200, 273,
" 316, 352,. 403
arborescens {(see C. viridis)
apiifolia, 203, 306, 316, 403
Ctus-Gaili? 203, 3035, 404
lacrimata, 234, 238, 403
Michauxii? 284, 292, 315, 403
spathulata, 213, 403
uniflora, 274, 203
viridis, 204, 308, 316, 403
Crookea, 245, 230, 261, 263, 235, 259,
300, 306, 312, 313
Croomia, 214, 215, 4i2 )
“Crop grass,” (see Crab-grass)
“Cross-vine,” 198, 203, 213, 279, 2060,
273, 300
Crotalaria rotundifolia, 285, 299, 408
Croton argyranthemus, 207, 220, 227,
235, 285, 294. 209, 318, 324
glandulosus, 277
mMAaritunus, 341
Crotonopsis, 286, 294, 317
“Crowfoot grass,” 318
Ctenium (see Campulosus)
“Cucumber tree,” 21g, 227, 403
Cuscuta compacta, 313
Cynodon (see Capricla)
_ Cynoxylon {see Cornus florida)
Cyperus articulatus, 308 .
cylindrostachys? 342
dentatus? 341
Martindalei, 300
refrofractus, 294
rotundus, 275
speciosus? 287
“Cypress” (Taxodium distichum),
173, 178, 106, 204, 200, 21z, 210,
234, 238, 248, 249, 259, 273, 292,
304, 312, 316, 322, 324, 33L, 342,
304, 378, 382, 400
(Taxodinm imbricarium), (178),
197, 203, 204, 200, 221, 2206, 232-
234, 245, 248, 249, 258, 271, 272,
283, 205, 207, 298, 304, 31¥, 313,

EY
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Cyrilla parvifolia, 206, 208, 213, .:250,

313, 380, 404
racemiflora 197, 205 213, 219, 227,

305, 316, 331, 360, 404

D.

Dactyloctenium, 318

Danthonia, 220, 221

Dasystoma Virginica, 1oy, 276

Daucus, 109, 276 '

Decodon, 262, 333

Decu?zaria, 157, 205, 2313, 219, 261,
263, 273, 306, 332

“Deer-tongue,” 207, 220, 237, 251, 263,
286, 313, 333, 307

Dendropogon (see Tillandsia usne-
oides)

Dentaria, 215

Desmodium (see Meibomia)

Desmothamnus (see Pieris nitida)

“Devil's shoestring,” 230, 237, 408

“Dewberry,” 273

Dianthera crassifolia, 252

Dicerandra, 100, 286

Dichromena colorata, 307, 3471, 398

latifolia 207, 237, 251, 300, 333

Diodia teres, 252, 275, 285, 293

Dioscorea, 214, 276

Diospyros, 186, 107, 205, 210, 227,

259, 200, 272, 284, 201, 308, 316,

323, 331, 312, 403

Diplopappus obovatus (see Doelling-

eria reticulata)

Mrea 213, 215

Distichlis, 341

Doellingeria, 237, 238, 263, 324, 333

“Dog-fennel,” 190, 207, 220, 227, 236,

2062, 263, 275 270, 285, 287, 2903,

204, 313, 317, 323, 333, 342

“Dogwood,” 196, 204, 212, 218, 221,

224, 227, 231, 234, 2406, 253, 258,

271, 272, 277, 287, 291, 205, 300,

305, 300, 316. 324, 33L, 334 342

372, 378, 397, 4053

Dolicholus  simplicifolius, 208, 236,

286, 294, 300, 318, 400

“Dollar-weed,” same as preceding)

316, 324, 330, 331, 342, 230, 252,

[13 1 -
Dollar-leaf oak.” 02 (see Ouercus

261, 284, 287, 208, 300, 305, 313,

234, 250, 260, 203, 273, 284, zo2,’
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Drosera capillaris, 207, 238, 252, 280
Gliformis Tracyl, 207, 236, 251
Dryopteris Floridana, 308
mollis? 307
patens? 198, 214
The'ypteris, 103, 34T
“Dackweed,” 3341
Dupatya (see Syngqnaﬂthus)

E.

“Eihow-bush,” 108, 20§, 200, 214, 220,
230, 207, 274, 203, 356, 317, 332
«Rider,’ 220, 261, (263), 274 323 ‘

Tleocharis acicularis, 287
Baldwinii, 252 \
equisetoides (same as next)
interstincta, 263 \

Eichhornia (see Piaropus) l
|
|

melanocarpa, 286
Elephantopus, 275, 308
Eleusine, 276
Elionurus, 308, 300
“Eim,” 197, 205, 212 221, 238, 246,
249, 287, 300, 305, 316, 324, 331,
342, 403
slippery, 212, 348, 403
Fodes (see Triadentim)
Endorima (see Baldwinia)
Epidendrum, 220, 293 308, 342
Epifagus (same as’ next)
Epiphegus, 199, 214, 221
Eragrostis Brownei (see E. simplex)
ciliaris 294
simplex, 286
Erianthus, 190, 275, 204
Ericaceae, 177, 180, 188, 200, 208, 215,
221, 224, 238, 253 264, 278, 288,
208, goc, 300, 313, 319 323, 335
336, 312, 303-390, 407-403
Erigeron Canadensis {sec Teptilon)
ramosus (strigosus), 275, 318
vernus, 207, 252, 286, 200
Eriocaulon compressum. 207, 236,
251, 299, 313
decangulare, 207, 238, 251, 312, 333
gnaphalodes (see T comipressuim)
scpfangulare, 285, 287
villosum (see Lachnocaulen® an-
ceps) :
Eriogonum, 207, 215 227, 236, 203,
287, 317, 323, 334

Erynginm aromaticum, 324
synchactum, 208, 25T, 333
virgatum, =207, 237
Erythrina, 276, 400
Eubotrys (see Leucothoe)
Euonvmus, 193, 214, 202, 274
Eupatorium album, 287, 318
arnmaticum, 285, 204, 358, 317
capiliifolinm, 203, 264, 275, 287, 204,
342
compositifolium (coron-opifolium),
190, 207, 220, 227, 236, 262, 204,
275, 283, 203, 307, 313, 317, 323. 333
foeniculaceum (see E. capillifoli-
uim} -
leptophyllum, 285, 288
mikanioides, 308, 358
Molrii? 300, 334
perfoliatum, 276
purpureum, 300 )
rotandifolium, =208, 238, 251, 202.
313, 333
Fuphorbia commutata, 214, 215
cordifclia, 287
dentatz (inadvertently calted E.
heterophylia), 277~
Tloridana, 236, 285 .
gracilis, 246, 285, 204, 300
inundata, 251
sphaerosperma (see E. Floridana)
Euphorbiaceae, 177
Euthamia, 285, 308, 318
“Tyvening primrose,” 275, 204
“Evergreen willow oak” (see Quer-
cus lrurifolia)
E.
Fabaceae, 408
Facclis apiculata, 207, 208
Tagus, 196, 204, 212, 218, 234, _258, 263,
272, 277, 287, 202, 300, 324, 334
342, 346, 348, 401
“Ferns,” 198, 199, 207, 214, 215, 220,
221, 227, 236-238, 246, 251, 252,
262, 263, 275-277, 285, 203, 204
200, 3c0, 307, 308, 312, 313 317,
323, 333 334 341, 348 '
Timbristylia puberula, 334
l spadicea, 246, 347
Flaveria, 308, 308
Torestiera (see Adelia)
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“Forked-leaf black-jack oak,” 402

{see Quercus Cateshaei)

Forsteronia (see Trachelospermum)

Frangula (see Rhamnus)

Fraxinus, 213, 238, 278, 28/, 305, 322,

331, 342, 406
Americana, 197, 212, 292, 206

Caroliniana, 107, 204, 234, 236, 259 .

202, 305, 316, 322, 331, 406
lanceolata? 331
profunda? 249, 331

“Freach mulberry,” 198,
245, 201, 274, 203, 340 -
Froelichia 324

213,

Fuirena scirpoidea, 246, 2352, 29g, 324

Fungi, 178, 186, 293

G.

Galactia Elliottii, 333, 341, 400
erecta, 207, 400
glabella (see G. regularis)
mollis, 293, 400
regularis, 287, 400
sessiliffora (sce G. erectn)
thum uniflorum, 215
Gallberry,” 108, 206, 214, 220, 233,
250, 253, 255, 256, 261, (263), 284,
287, 293, 208, 306, 312, 313, 323,
330, 337, 341, 308, 307
Garberia, 323, 324
Gaura angustifolia, g4z
filipes (same as next)
Michauxii, 207, 236
Gaylussacia dumosa, 206, 220, 227,
235, 251, 284, 203, 298, 307, 319,
332, 407, 408
irondosa (and varieties), 206, 233,
250, 262, 203, 299, 323, 332, 408
hirtella, 235, 408
Gelsemium, 197, 205, 213, 219, 238,
260, 273. 284, 332
Geobalanus {see Chrysobalanus)
Geranium, 275
Gerardia, 308
divaricata, 285
fasciculata, 277

Gleditsohia,
407, 408

Glottidium, 263, 318, 334, 408

Gnaphalitm purpureuim, 2oy, 275

199, 278, 305, 316, 404,

220,

i
‘
Gibbesia, 285 J
|
|
f

“Goldenrod,” 198, 208, 276, 285; 203,
300, 342 . i

“Gooseberry,” 220, 274, 284, 293, 317,
341, 408

Gordonia, 208, 238, 300, 312, 322
334, 342, 405 :

“Grape,” wild, 213, 250, 261, 273, 284, "
292, 293, 260, 300, 317, 332, 340,
380 :

“Grasses,

. 331,

2

174, 177-179, 188, 199, 205, -
(208), 214, 220, 237, 238, 243, 246, .
25T, 252, 203, 274-278, 285-2R7, " -
203-205, 209, 300, 307, 308, 317,
318, 321, 323, 324, 333, 334, 330,
341, 360, 383 L

Gratiola Floridana, 19g

quadridentata (same as next)

ramosa, 299

spaerocarpa, Ig9

“Graybeard,” 19y, 205, 233, 200, 273,
203, 305, 316, 406

“Gum,” black (see Black gum, Nyssa

biflora, N. sylvatica) )
red or sweet (see Sweet gum, Li-
quidambar} '
tupelo (see Tupelo gum, Nyssa
Ogeche, N. uniflora)
Gyrotheca, 2351

H.

i “Hackberry,” 197, 208, 212, 221, 238,

239, 273, 203, 305, 324, 348, 403

(see alsg Celtis)

Halesia, 295, 324

Carolina, 197, 406

diptera, 212, 273, 406

tetraptera (see H. Carolina)

Hamamelis, 214, 220, 245, 262, 203

Hartmannia, 1g8 :

“Haw,” 197, 205, 213, 221, 234, 246
253, 273, 274, 284, 292, 203, 300,
305, 306, 300, 316, 324, 334, 403
{see also Black haw, Crataegus;
May haw, Pos-sum haw)

“Heart-leaf,”

i “Heath fam11y,”
Ericaceae)

Helenium autumnale, 307

tenuifolium, =207, 263,

308, 318, 324, 334

Helianthella, 251, 324

177, 300. (see aIso."

275, 287

INDEX OF PLANT NAMES,

Helianthemum, 294
‘Carolinianum, 276 |
Helianthus heterophylius, 207, 333 ‘
Radula, 207, 236, 285, 209, 307, 313

334

Heliotropium anchusaefolium, 276

Helosciadium (see Apium)

Hepatica, 214

Herpestis amplexicaulis (see Monni-

era Caroliniana)
nigrescens (see M. -acu{nina'ta)

Heteropogon, 263, 275, 204, 318

Heterotheca, 341

Hibiscus incanus (lasiocarpus), 308

“Hickory,” 104, 100, 204, 203, 208,

213, 219, 221, 227, 230, 234, 238,
245, 253, 255, 2530, 208, 271, 272
277, 283, 261, 202, 205. 300, 303,
308, 316, 324, 331, 342, 378, 307, 401

Hicoria, zos, 212, 259, 263, 305 308,
324, 342, 401 (see also Hickory}
alba, 106, 204, 210, 234, 259, 272
277, 283, 201, 305, 310, 401
aquatica, 204, 213, 278, 4071
glabra, 199, 208, 227, 245, 259, 272,
277, 283, 202, 331, 401I

“Hog plum,” 219, 26c, 273, 316, 404

“Holly,” 196, 204, 212, 218, 234, 253

259, (263), 272, 287, 202, 305, 310,
322, 324, 334 (335), 340, 404

“Honey locust,” 305, 316, 404, 408 (sce

also Gleditschia)

“Honeysuckle” (Azalea), 214, 220,
235, 261, 274, 333, 407
{Lonicera), 273

“Hop hornbeam” {see Ostrya)

Houstonia angustifolia, 342

“Huckleberry,” =206, 220, 221, 227,

230, 235, 230, 261, 262, 284, 203,
299, 306, 307, 323, 306, 408 (see
also Gaylussacia and Vaccinium)
“Hurrah bush,” =206, 235, 245, 201,
(284), 200, 306, 312, 317, 323 332,
407

“Hyacinth,” water
Water hyacinth)

Hydrangea, 198, 213

Hydrolea (see Nama)

Hymenocallis, 199, 208

{see Piatopus,
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! Hypericum aspalathoides, 245

aureun, 214, 215

fasciculatum, 108, 206, 227, 235, 245,
250, 201, 284, 200, 300, 3I2, 323,
332, 352, 356 :

galioides (etc.), 108, 206, 235, 202,
307 {see 3d Ann. Rep., p. 320)

" gentianoides (see Sarothra)
microsepalum (see Crookea)
myrtifolium, 206, 250, 284, 209, 306,

333
opacum, 251, 333

Hyptis (see Mesosphaerum)

1.

Tlex amhbigua (Caroliniana), 340
Cassine, 234, 300, 312, 322, 332, 404
coriacea, 206, 214, 235, 250, 262, 312,
350

Dzhoon (see L. cassine)

decidua, 203, 213, 306, 354, 404

glabra, 108, 206, 214, 220, 235, 250,
(253, 255, 256), 261, 263, 284, 287,
203, 208, 300. 312, (313), 323
{330}, 332, 347, 358

lucida (see I. coriacea)

myrtifolia, 203, 234, 250. 200, 284,
208, 312, 316, 331, 380, 404

opaca, 166, 204, 212, 218, 234, (253),
250, 263, 272, 287, 202. 305, 316,
322, 324, 334, 335, 340, 404

vomitoria, 206, 220, 234, 245, 292,
306, 340, 464

Iilicium, 214, 220, 2335, 238

“Indigo” {same as next)

Indigofera, 2%, 300, 318, 324, 408

Inodes (see Sabal)

Ipomoea littoralis, 341
pandﬁrata, 204

Pes-Caprae, 341, 390
sagittata (sagitiifolia,
308, 334
Tris 208, 252, 307
“Ironweed,” 227 (see Vernonia)
“Tronwood,” 196, 204, 210, 238, 259,
273, 287, 202, 305, 322, 331, 40T
(sce also Carpinus)
Tsolepis (see Stenophylilus)
Tsopappus, 263, 276, 283, 203

speciosa).

Hymenopappus, 277, 318

il

Tsopyrim, 199
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Itea, 198, 206, 220, 250, 201, 274; 203,
299, 306, 312, 333, 350
iva frutescens, 245, 250; 300, 340, 342
imbricata, 341, 342
“Ivy,” 2006, 214, 220, 235, 407
poison (see Poison ivy)

J.

“Japanese clover,” 275, 204, 409
“Tapanese honeysuckle,” 273
Jatropha stimulosa {see Cnidoscolus)
“Jessamine,” yvellow (see Gelsemium)
“Tohnson grass.” 199
Juglans, 197, 213, 278, 401
Juncus abortivus, 287
biflorus, =232
candatus (see J. frigonocarpus)
effusus, 220, 275, 334
megacephalus, 308, 341
repens, 108, 207, 236
Roemerianus, 230, 240, 252, 299,

307, 333 34T
scirpoides compositus, 252, 287, 300,
324

trigonocarpus, 237
“TJuniper,” 208, 234, 238, 253, 324, 334,
342, 400 (see also Chamaecy-
paris)
Juniperus, 198, 208, 212, 219, 275, 205,
305, 316, 324. 331, 340, 364, 400
K.
Kalmia hirsuta, 250, 307, 312, 323, 332,
407 *
latifolia, 206, 214, 215, 220, 235, 407
Kneiffia, 220, 276
Kosteletzkya, 341
Kraunhia (see Wistaria)
Kuhnistera, 207, 236, 252, 263, 204,
‘285, 204, 209, 307, 317, 323, 408,
400
"L

Lachmanthes (see Gyrotheca)
Lachnocaulon anceps, 238, 251, 334

Beyrichianum? 287, 324

Michauxii (see L. anceps)
Laciniaria, 288

Chapmani, 2456, 285, 287

elegans, 286, 294

gracilis, 287, 300

ENicata. 2o~

Lantana Camara, 274, 277, 341 -
Sellowiana, 274, 277 :

Laportea (see Urticastrum)

“Laurel,” (see Kalmia Iatlfoha)

Lechea, 286, 295, 300

Legouzia {see Specularia)

Leguminosae (“leguminous plants”)
177, 170, 180, 188, 200, 208, 215, 221,
224, 238, 246, 253, 264, 278, 288,
295, 300, 309, 313, 310, 321, 325, .

335, 330, 342, 304-306, 407- 409
- Leitneria, 251

Lemna, 341

Lepidium, 2v5, 204

Leptamnium (see Epiphegus)
Leptilon Canadense, 275, 201, 318
Leptocaulis (see Spermolepis)
Leptopoda, 237, 251, 334

Lespedeza hirta, 276, 300, 318, 409

striata, 275, 204, 409

Leuccthoe axillaris, 214, 261, 263,

407
elongata, 407 (see next)

racemosa, 200, 201, 284, 312, 350,'407_:}'._

Liatris (see Laciniaria, Trilisa)
“Lichens,” 178 1806, 267
Limodorum, 334 . :
“Lin,” 205, 212, 238, 259, 272, 291, 305,

324, 334, 342, 405 (sce zlso T111a) i

Linaria Canadensis, 275
Linum Floridanum, 238

Lippia, 307, 300, 341, 398

Liquidambar, 190, 204, 212, 218, 234,.-
249, 258, 263, 272, 283, 201, 208 .
304. 31z, 316, 322, 331, 335 340,

348, 354, 403 406 (see also Swee
gum)
Liriodendron, 197, 204, 212, 219 226

234, 249, 258, 263, 273, 278, 287,

205, 208, 300, 332, 33T, 334, 342,403

Lithospermum Gmelini, 227, (236)'.
tuberosum, 214

“Live oak, Ig7. 204, 205, 221, 234

238, 245, 247, 250, 250, 272, 277,
283, 202, 205, 308, 316, 322; 33L-

340, 342, 372, 300, 402 (se¢ also:
Quercus geminata and Q Vu‘
giniana) :
“Loblolly,” 106 (see Magnoha)
“Loblolly bay,” 405 (see Gordoma)
“Loblolly pine)” 106, 221 (see Pmus
Taeda)

BT it foon {"lf-r]ﬁ:t‘hm T—Tonf:v 1

Lythrum, 308

" INDEX OF PLANT NAMES, : 427

“Long-leaf pine,” 178, 184-185, 105,
106, 200, 203, 204, 208, 209, (211},
212, 218, 226, 228, (229,) 230, 231,
233, 234, 230-241, 244, 243, 247-249,
255, 256, 258, 266, 271, 272, 279,
282, 283, 290, 201, 295, 208, 304,
309, 311, 315, 316, 319, (321), 322,
327, 330, 331, 330, 330, 342, 348,
330, 358, 362, 364, 372, 378, 380,
(384). 397, 398, 400, 413 (see also
Pinus palustris)

“Long moss,” {see Spanish moss,
Tilandsia usneocides)

Lonicera Japonica, 273

sempervirens, 273

Lophiola, 208, 236, 246, 251

Lorinseria, =20, 263, 276

“Love-vine,” 313

Ludwigia capitzta (see L. suffruti-
cosa)

lanceolata, gzo8
maritima, 341
pilusa, 208, 263, 286
suffruticosa, 208, 285
virgata, 252, 324

Ludwigiantha, 287

“Lupine,” 286, 300, 408

Lupinus perennis, 300, 408

villosus, 286, 300, 4c8

Lycopadium alopecuroides, 237, 313

" Carolinianum, 237, 252

Lycopus, 286 S

Lygodesmia, 286, 299, 318, 324

Lyonia (see Pieris)

M.

Macranthera, 238
“Magnolia,” 196, 204, 211, 212, 218,
226, 234, 245, 249, 258, 272, 283,
(287), 291, 295, 208, 305, 3i2, 316,
322, 331, 340, 345, 403
Magnolia foetida {see M. grandi-
flora) "
Fraseri (see M. pyramldata)
glanca, 196, 204, 212, 215, 226, 234,
243, 249, 258, 263, 272, 283, 202,
295, 208, 305, 317, 322, 331, 342
360, 366, 403, 400
grandiflora, 196, 204, 212, 218, 226,

Magnolia—Continued

" 283, 287, zo1, 208, 305, 31z, 316,
322, 330 340, 348, 403, 400
macrophylla, 109, 215, 221, 278, 403
pyvramidata, 219, 221, 403
Virginiana (see M. glauca)
“Maiden-cane,” 207, 262, 274, 313, 323,
372 :
“Maidenhair fern,” 214
Malus, 205, 212, (221), 259, 263, 272,
287, 292, 324, 403
“Maple,” 196, 197, 204, 205, 212, 219,
234, 240, 249, 258, 272, 273, 283,
202, 300, 303, 311, 316, 322, 33%L
342, 404
Marginaria (sece Polypodium}
Marshallia, 334
Mzaruta (see Anthemis)
Mayaca. 237, 236
“May haw,” 197, 203, 205, 233, 260,
273, 310, 352, 403
Medicago Arabica (maculata), 276,
408 .
Meibomia laevigata, 99, 409
nudiflora, 199, 409
purptrea, 276, 294, 409
rigida, 295, 400
Melia, 107, 2Iz, 219, 250, 272
Melica, 214 .
Mesadenia diversifolia, 198
Floridana, 324
sulcata, 236
Mesosphaerum, 276
radiatum (rugosum), 287, 307, 313
308 .
“Mexican clover,” (275), 203 ~
Mikania, 307
“Millkweed,” g8, 220, 286
Mimosaceae, 407, 408
“Mistletoe,” 206, 213, 235, 250, 201
274, 312, 317, 323, 332
Mitchkella, 108, 208, 214, 220, 203, 275,
204, 342
“Mock orange,’ 212, 404
Mohrodendron {see Halesia)
Monarda punctata, 204, 342
Monniera acuminata, 308, 308
Caroliniana, 299
Morella (see Myrica)
“Morning-glory,” 204, 308, 334. 341,

234, 245, 249, 258, 263, 272, 277

390
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~Morongia, 199, 208, 270, 286, 294, 408
Morus, 197, =205, 212, (221), 259, 203,
272, 3035: 324, 331, 342, 403
“Moss,” Spanish, {see Spanish moss,
Tillandsia usneoides)
“Mosses,” 178, 186
Mulilenbergia expansa (see M. tri-
chopodes) '
filipes, 307, 341
trichopodes, 208, 238
“Mulberry,” 197, 205, 212, 22I,
{263}, 272, 305, 324, 331, 342, 403
French {see French mulberry)
“Muscadine,” 108, 213, 219, 2335, 200,
273, 284, 292, 200, 306, 317, 322,
332, 340 (see also Rullace)

G4 skl Al O DRild
Myrica, 300
Carolinensis, 200, 235, 250, 299

cerifera, 197, 203, 213, 210, 234, 245, |

250, 200, 273, 284, 203, 208, 305,
312, 316, 322, 331, 340, 401

inodora, 206, 208, 235, 238, 200, 300, !

401
pumila, 200, 235, 250, 261, 263, 284,

299, 300, 312, 317, (318), 323, 332

Myriophyllum, 199

“Myrtle,” 197, 205, 206, 213, 210, 234,
235, 245, 250, 200, 201, 273, 284,
203, 208, 209, 305, 306, 312, 316,
317, 322, 323, 331, 332, 401

.

Nama sorymbosa, 308

“Narrow-leaf black-jack oak” 230,;

402 (see Quercus cinerca)
“Needle palm,” 198, 214, 261, 307
Negundo (see Acer Negundo)
Nelumbo, 276
Neopieris (see Pieris Mariana)
“Nettle,” 190, 275, 285, 300, 318, 341
Nothoscordum, 199
Nuphar (see Nymphaea)
“Nut-grass,” 275 ,
Nymphaea chartacea, 108 !
fluviatilis, 252, 354 :
macrophylla, 263, 324, 334 i
odorata (see Castalia) i
orbiculata, 285 :
Nyssa, 324, 342 (see also Black gum, |
Tupelo gum) ‘

259) !

Nyssa—Continued
aquatica, 405 (see N. uniflora)

biflora, 106, 204, 218, 234. 243, 240,

258, 272, 283, 202, 208, 305, 311
331, 366, 405, 406
capitata (same as next)

Ogeche, 186, 204, 203, 208, 235, 238

249, 260, 263, 284, 298, 33, 403
sylvatica, 107, 213, 219, 273, 403

uniflora, 196, 204, 219, 238, 249, 259, S

203, 272, 292, 334, 403
0.

197, 204,
305, 399,

“Oak,” 173,
253, 255,
406

* black, 272, 277, 402

blacic-jack, 196, 197, 204, 212,
224, 220, 230, 233, 234, 244,
249, 2538, 259, 272,
287, 202, 208, 303, 312, 315, 316,
322, 330, 331, 362, 376, 402

chestnut white, 402 (see Quercus
Michauxii)

dollar-leaf, 402

evergreen willow, 106, 402 (see Q.
laurifolia)

forked-leaf black-jack, 40z

2 IS'
324,

246,

334, 342,

219,
245,

live, 197, 204, 205, 234, 238, 245, 247,

250, 259, 272, 277, 283, 202, 295,
305, 316, 322, 331,
372, 402

narrow-leaf black—]ack 230, 402 .

. overcup, 402

poison (see Poison oak, Rhus Tox-.
icodendron)

post, 194, 106, 204, 218, 219 226'
230, 234, 238, 250, 268, 272z,
283, 284, 291, 202, 208, 3os5,
322, 402

red, 194, 196, 204, 212, 213, 218, 230,

234, 258, 268, 271, 272, 277,
287, 291, 303, 316, 331, 346,
378, 380, 397, 4oz

round-leaf black-jack, 230, 287, 402

(see Q. Marylandica)
scrub, 231
Spanish, 194, 106, 268

swamp chestnut, 107, 204, 212, 219,_: :

249, 235, 272, 202, 305, 402 -
swanp post,
402

25@)- S

277, 282-284,

335, 340, 342,

197, 204, 212, 249, 316 R

INDEX OF PLANT NAMES.

“Qak."—Continued.
turkey, 107, 204, 212, 210G, 234, 245,
240, 250, 282-284, 29T, 208, 305
a11, 315, 316, 322, 331, 335, 402
upland willow, 402
water, 106, 204, 212, 210, 234, 249
258, 272, 277, 233, 292, 305, 31%
316, 322, 331, 402
white, 190, 205, 212, 218, 238,
272, 201, 334, 402
willow, 197, 402
“Oak runner,” 200, 230, 235, 250, 250,
261, 274, 254, 283, 208, 306, 312,
317, 323, 332
“(Oats,” sea, 240, 330. 341
wild, 208, 230, 236, 286
Oenothera biennis, 273
cruciata, 204
humifusa, 341
linearis (see Kneiffia)
speciosa (see Hartmannia)

239,

“Ogeechee lime,” 403 (see Nyssa
Ogeche, Tupelo gum)

Omnoclea, 215

Onosmodium, 238

Oplismenus, 214, 295

Opuntia Pes-Corvi, 342

vu'garis, 318

“Qrchids,” 208, 220, 221, 295, 108,
334, 342

Orontium, 237

Osmanthus, 107, 203, 213, 2I9, 234,
260, 273, 284, 292, 208, 300, 322,
340, 406

Qsmunda cmnamomea, 207, 220, 237,

regalis, 238 =232, 203, 299. 334
Ostrya, 196, 205, 212, 219, 234, 259
" 2y2, 277, 283, 287, 202, 309, 324

331, 335, 342 401

rata)
QOxalis, 275

405, 407, 408
Oxypolis filiformis, 208, 236

P.

Pachysandra, 139, 200
Paepalanthus (sce Syngonanthus)

252, 262, 276, 300, 313, 323, 333, 348

“Ovyercup oak,” 402 (see Quercus by~

Oxydendrum, 200, zxz 218, 234, 245,
250, 263, 273, 295, 300, 324, 342

429

“Palmetto,” 108, 206, 213, 220, 230,
280, 261, 306 323, 332 (see also

Cabbage palmetto, Sabal Saw
palmetto, Serenoa)
“Palms,” {see above, also Needle

palm, Rhapidophyllum)
Pancratinm (see Hymenocallis)
Panicum, 252, 300
angustifolium? 207, 237
commautatum, 276
digitarioides (see T. hemitomon)
erectifolinm? 246
gibbum, 276
lemitomon, 207, 262, 274, 285, 313,
323, 333, 372
preliferum, 277
sangninale (see Syntherisma)
virgatum, 308
Paronychia riparia, 204
“Parsley haw,” 403 (see Cratacgus

apiifolia}

Parthenocissus, 197, 205, 213, 2106,
230, 260, 273, 277, 292, 306, 317,
322, 332, 340

“Partridge-berry,” 108, 208, 214, 220,
263, 275, 204, 342
“Pyrtridge-pea,” 227, 236, 273,
287, 294, 299, 307, 317, 408
Paspalum, 270
“Pawpaw,” 108, 200, 220, 227,
271, 284, 203, 317, 323, 33%
341 '
Pentstermon hirsutus, 207, 221, 237
multiflorus, 285, 286
“Peppergrass,” 275, 204
Persea, 208, 278, 287
Borbonia, 197, 250, 203, 292, 305
316, 340, 493 '
humilis, 322, 324. 405
pubescens, 234, 260, 208, 322, 3371, 405
“Persimmon,” 186, 197, 205, 219, 227,
246, 259, 260, 272, 277, 284, 29I,
300. 303, 316, 323, 33t 342, 403
Petalostemon albidus, 287, 294, 308,
408
corymbosus (see Kuhnistera)
Phaseolus, 276, 400
Phegopteris, 215
Phlox amoena, 221
divaricata, 214
‘Drummondii, 334

286,

262,
333
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Phoradendron, 206, 213, 235, 250, 201,
274, 312, 317, 323, 332
Phragmites, 252
Phyla (see Lippia)
Phyllanthus, 341
Phytolacca rigida, 277, 204
Piaropus, 324, 333
Pieris Mariana, 284, 287, 408
nitida, 208, 233, 245, 261, 284, 299,
306, 312, 317, 323. 332, 497
phillyreifolia, 205, 235, 200, 298, 300,
312, 407
Pinckneya, 214, 233, 250, 261, 263
“Pine,” 175, 180, 222, 229, 243, 257,
207, 321, 384, 397, 406, 413, 414
black {see Black pine)
ioblolly, 196, 221 (see Pinus Taeda)
long-leaf (see Long-leal pine)
pitch (see Pinus Caribaea)
short-feaf (see Pinus echinata, P.
Taeda)
slash (see Slash pine)
spruce (see Spruce pine)
yellow (see Pinus palustris, P. Ei-
liottii)
Pinguicula pumila, 308
Pinus Caribaea, 234, 245, 208, 303,
331, 360, 400
clausa, 178, 234, 238, 244, 245, 245,
249, 278, 321, 322, 324, 331, 342
362, 384, 400
" echinata, 178, 106, 204, 212, 218, 222,
224, 234, 253, 238, 2063, 271, 272,
277, 287, 201, 305, 308, 324, 334
342, 372, 374, 400, 400
Eliotti, 178, 196, 204, 219, 226,
234, 245, 249, 258, 272, 283, 295,
208, 304, 3T, 316, 322, 331, 334
340, 1358, 360, 382, 385, 400, 406
(see also Slash pine)
glabra, 196, 204, 212, 218, 234, 249,
258, 263, 272, 202, 308, 316, 324,
334, 342, 400
mitis (see P. echinata)
palustris, 178, 108, 204, 212, 218,
226, 234, 248, 245, 258, 263, 27z,
283, 201, 208, 304, 31, 316, 322,
331, 330, 342, 362, 368, 376, (384),
400, 406 (see also Long-leaf

Pinus.—Continued.

308, 400, 4006

283, 291, 208, 304, 312, 316, 322,
331, 342, 352, 335, 400, 406
Piriqueta, 318
Pitcheria, 207, 208, 227, 236, 238, 246,
287, 200, 300, 400

237, 246, 251, 252, 313, 324, 333
“Pitch-pine,” 208, 331
Planera, 204, 212, 260, 316, 403
Plantage Virginica (“Plantain™), 274
Platanus, 199, 204, 212, 215, 249, 278,
403 - - :
Pleea, 236
Pluchea bifrons (foetida), =07, 28y,
299, 307, 323, 334, 398 :
“Plhuns,” 197, 205, 21z, 213, 221, 238,

316, 322, 324, 334, 342, 404
Pogonia ophioglossoides, 208
Poinsettia (see Euphorbia)

“Poison ivy,” 1897, 205, 213, 235, 250,

261, 273, 202, 300, 332 T
“Poison oak,” 206, 227, 236, 274, 284,

293, 317

“Pokeberry,” 277, 294

341, 408
Polygala cruciata, 238
cymosa, 267, 238, 251, 312, 324, 333

lutez, 208, 237, 2406, 252, 300, 334
nana, 208, 221, 300

ramosa, 207, 237, 333

Rugelii, 313

setacesa, 334

Polygonatum, 215
Polygonella, 245, 286

Polymnia, 109, 276

Polypremum, 286

pine)

Polypteris, 286, 300

“Pond cypress,” 197, 203, (z04), 22T, \

234, 249, 258, 278, 283, 287, 292, -
208, 303, 311, 322, 331, 330; 340, .-

Taeda, 178, 196, 204, 212, 218, 221, :
(224), 234, 249, 258, 263, 272, 277,

“Pitcher-plant,” 199, 206, 207, 236, -

2406, 253, 260, 273, 287, 292, 300,

“Poison sumac,” 235, 202, 274, 200 S

Polycodium, 220, 274, 284, 203, 317, .

grandiflora, 300 Lo

Polygonum hydropiperoides, 220,'276. R

Polypodium, z14, 277, 204, 308, 342 o
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226, (233), 231, (248), 249 258, |
(271), 272, (283} 295 (297), 298, ‘
304, 311, 310, 322, {324, 339). 335
ago, (352}, 368, 372 376, 380, 386,
400

Pontederia, 207, 237 255 263, 275,

287, 312, 333

“Poor grub,” 230, 262, 332, 408 (see

also Cholisma fruticosa)

“Poplar,” 197, 204, 212, 219 226, 234,

246, 249, 258, (203); 273 (278),
287, 205, 208, 309, 322, 33%. 334
342, 403 ‘ _

Popnlus deltoides, 197, 204, 212, 215,
240, 278, 401

heterophylla, 249, 253, 401

«Ppssum haw,” 250 262 (see also
Vipurnum nudum)

“Pogt oak” (Quercus Margaretta),
204, 210, 226, 230, 234 259 283,
284, 202, 208, 316, 322, 402

(Quercus stellata), 194, 190, 204,
218, 238, 259 208, 272, 277, 29T
305, 402

“poverty weed,” 199 (see also Sar-
othra)

“Prickly ash,” 108, 214, 220 201, 274,
317, 323. 332, 340

“prickly peatr,” 318, 342

Prunus, 273, 287, 202, 309 324, 334
342, 404

Americana, 197, 212, 404
angustifolia, 107, 205, 219, 200, 273,
316, 322 ‘
Caroliniana, 212, 404
Chicasa (see . angustifolia)
serotina, 197, 239, 272 202
umbeila{a, 197, 205, 213, 219, 260,
273, 202, 316, 404
Psitocarya, 287, 288
Psoralea canescetls, 208, 237, 203, 264,
285, 205, 300, 317, 323 333 408
Lupinellus, 286, 408
Ptelea, 214
Pteridium {or Pteris), 207, 220, 227,
236, 252, 263, 264, 273, 285 203,
200, 307, 312, 317, 323, 333, 341

Pterocanton, 251, 263, 286, 209, 307,

212, 219, 323, 333

Pyrrhopappus (see Sitilias)
Pyrus (see Aronia, Malus)

.Q.

“Queen’s delight,” 220, (237), 28,

293, 299, 308, 318

Quercus, 324

acuminata (see Q. Mul]ieqbergii)

alba, 196, 205, 212, 218, 250, 203, 272,
201, 334, 402

agquatica (see Q. nigra}

brevifolia (see Q. cinerea)

Catesbaei, 197, 199, 204, 208, 212,

210, (224), 220, 231, 234 245 249,

238, 263, 275 283, 284, 201, 295,

305, 312, 316, 322, 331, 35% 376,

402, 400 -

Chapmani, 322, 402
cinerea, 197, 204, 212, 219, 226, 230,

234, 245, 249, 259 203, 278, 283,

284, 207, 208, 305. 31% 316, 322,

331, +402, 406

digitata {(see Q. falcata)

falcata, 106, 200, 204, 212 218, 230,
234, 238, 203, 272 283, 287. 287,
305, 316, 331, 335 374, 49% 400
(see also Red oak)

geminata, 199 208, 234, 245, 230
250, 278, 283, 2935 3¢5 316, 322,
331, 340, 402

Lybrida? 305, 316, 402

laurifolia, 106, 204, 212 219,
226, 234, 255, 272 277 283, 291,
305, 316, 322, 331, 335 349 402

iyrata, 107, 204, 212 240, 263, 316,
402 .

Margaretta, 204, 2I%, 226, 234, 239,
263, 283, 284, 202, 208, 310, 322,
402 .

Marylandica, 196, 200, 204, 210,
(224), 230, 234: 250 263, 272, 277:
287, 292, 295, 402

Michauxii, 197, 204, 212, 210, 249,
250, 203, 272, 287, 202, 305, 402

minima. 206, 250, 284, 208, 306, 312,
323, 332

minor {see Q. stellata)

Muhlenbergii. 197, ‘213, 402

myrtifolia, 2435, 240, 250, 306, 322,

332, 340, 302, 402

RUS———————sc
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Quercus.—Continued.

nigra, 196, 204, 212, 210, 234, 249,

258, 272, 283, 202, 305, 31z, 316, |

322, 331, 402

obtusiloba (see Q. stellata)

pagodaefolia, 213, 215, 402

Pheilos, 197, 208, 278, 4oz

pumila, 206, 208, 230, 235, 238, 250,
201, 283, 274, 285, 208, 306, 31z,
317, (318), 332

rubra, 402

Schneckii, 156, 212, 305, 346, 4oz

stellata, 196, 204, 218, 238, 259, 272,
291, 303, 402

tinctoria (see (. velutina)

triloba {see Q. falcata)

velutina, 272, 402

virens (same as next)

Virginiana, 197, 204, 259, 203, 2vg,
283, 202, 305, 316, 322, 331, 335,
349, 402z (see also Live ocak)

R.

“Ragweed,” 246, 274, 204, 307, 341

“Rattan vine,” 198, 203, 213, 201,
284, 292, 306, 312, 332

“Red bay,” 197, 234, 239, 200, 287,
262, 208, 303, 312, 316, 322, 331,
340, 403

“Redbud,” 196, z04, 212, 219, 238, 250,
272, 292, 303, 310, 324, 346, 404,
408

“Red cedar,” (see Cedar, Juniperus)

“Red gum,” 403 (see Liquidambar,
Sweet gum)

“Red haw,” 204, 213, 273, 292 (see
also Crataegus)

“Red maple,” 404 (see Acer riubrum)

“Red ozk,” 194, igh, 204, 212, 213,
218, 230, 234, 258, 268, 271, 272,
277, 283, 2By, =291, 305, 316,
331 346, 374, 378, 3%0, 397, 402
(see also Quercus falcata, Q.
pagoedaefolia, Q. Schneckii)

2063, 200, 323, 333
ciliosa, 237
glabella (see R, Alifanus)
lutea, z51, 333
Mariana, 28y
stricta, 208

Rhododendren (see Azalea)

. 235, 201, 263, 274, 284, 293, 306, -
317, (318), 323, 332, 340

273, 274, 202, 300, 332
Toxicodendron, 206, 227, 236, 274,
284, 293, 317
Vernix, 235, 262, 274, 290
Rhynchosia (ses Dolicholus)
Rhynchospora alba, 237
axillaris, 237
Baldwinii, 228
capitata (see R, Tracyi)
cephalantha (see R. axillaris)
Chapmani, 237, 246, 252
coriiculata, 207, 252
dodecandra, 246, 324
Grayii, 207, 236, 286, 204, 200
Ieptorhyncha, 246 !
miliacea, goy
rariflora, 238
semiplumosa, 25z
Tracyl, =37

203
Rosa Carolina, 231, 262, 203, 306
laevigata, 273 ’ -
“Rose,” Cherokee, 273
wild, 251, 262, 293, 306

341, 362, 384
echinata}

287, 402 (see also Quercus Mary- "
landica) - : s

“Red-shank,” 108, 233, 274 (see also
" Ceanothus Americanus)
“Reed.” 213, 235, 250, 261, 274
“Reed-grass.” 752

Rhamnus, 198, 341

Rubus cuneifolivs, 198, 206, 220, 235,
2061, 274, 284, 293, 317, 323, 332"
trivialls, 273 e
Rudheckia, 199
foliosa, gzo7

Rtapidopkyllum, 198, 214, 261, 263, 307

Ruellia humilis, 287

Rhexia Alifanus, 200, 236, 246, 251,

Rhus copallina, 198, 206, 213, 220,

radicans, 197, 203, 213, 235, 230, 261,

Richardia (Richardsonia) scabra, 275,

“Rosemary,” 236, 245, 317, 323, 333, -
“Rosemary pine,” 218, (see Pinus

“Round-leaf black-jack oak,” '2'3(.5'».3 x

:
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Rumex hastatulus, 220, 263, 275, 318
“Rush,” 220, 236, 240, 275, 334, 339, 341
Rynchospora {see Rhyachospora)

8.

Sabal Adansonii (same as next)
glabra, 108, 206, 213, 220, 236, 230,
261, 263, 323, 332
Palmetto, 240, 259, 203, 278, 295,
304, 316, 322, 331, 340, 382, 401
(see also Cabbage palmetto)
Sabbatia campanulata, 252
decandra, 300
macrophylla, 238, 251
stellaris, 342
Sabina (see Juniperus) _
“Sage,” 237 (see also Salvia)
Sageretia, 300, 341
Sagittaria lancifolia, 237, 251, 300,
308, 312, 334, 341, 378
latifolia, 276
natans lorata? 199, 294
variabilis (see 8. latifolia)
Sa'icorniz, 342
Salix, 287, 205, 324, 342
Fleoridana, 401
humilis, 274
longipes? 250, 273, 202, 305, 33%L
340, 401 :
nigra 197, 204, 212, 219, 233, 249,
250, 263, 272, 308, 316, 334, 401
Salomonia (see Polygonatum)
Salvia azurea, 237
lyrata, 198, 276, 307 A
Sambucus, 220, 261, 203, 274 323
“Samphire,” 342
“Sand-spur,” 276, 277, 285, 204, 308
Sanguinaria, 199, 214
Sanicula gregaria, 198
Marylandica, 100, 276
Sapindus, 405
. Sarothra, 190, 2835, 204
Sarracenia Drummondii, 236, 252
flava, 199, 206, 236, 251, 348
minor, 324, 333
psittacina, 207, 237, 246, 251,.313
purpurea, 237
variolaris (see S, minor)
Sassafras, 186, 197, 100, 238, 273, 277,

Saururus, 208, 215, 246, 252, 203, 276,
307, 333, 342
“Savin,” 400 (see Tumion}
“Saw-grass,” 173, 236, 2406, 251, 200,
307, 312, 323, 333, 359, 304, 308
“Saw-palmetto,” 108, 200, 221, 227,
235, 245, (246), 247, 250, 253, 235,
- 256, 261, (203), 271, 284, 287, 293,
208, 306, 312, 313, 317. 318, 323
330, 332, 340, 362, 304, 3068, 307
Schizachyrium (see Andropogon}
Schizandra, 213 )
Schmaltzia (see Rhus)
Schrankia (see Morongia)
Scirpus Americanus, 341
lacustris (see 5. validus)
putigens {see S, Americanus).
validus, 252, 204, 364
Scleria glabra, 227, 237, 286, 209, 318
triglomerata, 341 . .
Scrophularia, 196
“Scrub eak,” 231
Scutellaria multiglanduiosa, 286, 318
“Sea oats,” 246, 339, 34
“Seaside morning-glory,” 380
“Seaweeds,” 243
Sebastiana, 198, 206, 213, 202, 307
“Sedges,” 177, 199, 207, 221, 227, 236-
238, 246, 251, 232, 2063, 286, 287,
204, 299, 300, 307, 308, 318, 324,
34T, 342
Selaginella apus, 214, 215
Septilia (see Monniera)
Senecio [obatus, 214, 252
obovatus, 199
Serenoa, 198, 206, (221), 227, 235, 245,
246, {z47), 250, (253. 253, 236,
261, 263, (271), 284, 287, 203, 208,
306, 312, (313), 317. (318), 323,
(330), 332, 340, 362, 368
Sericocarpus bifolatus (tortifolius),
208, 252, 276, 285, 204, 300, 308,
318, 324
“Service-berry,” 205, 219
Seshania vesicaria (see Glottidium)
“Seven-bark,” 198, 213
Seymeria {see Afzelia)
“Short-leaf pine” (Pinus echinata),
196, 204, 212, 218, 222, 234. 246,

anT  An% 208 216 A0C

ara 258, 268, 269-272, 277, 287,
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“Short-leaf pine”—Continued

201, 3035, 308, 324, 334, 342, 372,

374, 400

(Pinus Taeda), 106, 204, 211, 212,
218, 224, 234, 240, 249, 255, 238,
272, 283, 201, 208, 304, 312, 316,

322, 331, 342, 352. 350, 400
Sida acuta {carpinifolia), 276 -
rhombifolia, 275

Silphium compositum, 318, 324, 334

“Siiver maple,” 404 (see Acer sac-

charinum)
Siphonychia. 246
Sisyrinchium, 209
Sitilias, 275
“Slash pine,” 196, 203, 204, 20Q, 279,
226, 233, 234, 244, 245, 240, 258,
272, 283, 205, 298, 304, 309, 3IT,
316, 322, 330, 331, 330, 340 338,
400 (see also Pinus Elliottii)

s

“Slippery elm,” 212, 348, 403
“Smartweed,” 220, 276
Smilax auriculata (Beyrichil), 245,
322, 340
glauca, 273
lanceolata, 197, 213, =21g, 260, 203,
273, 279
laurifolia, 2035, 213, 233, 245, 250,
260, 284, 208, 306, 312, 322, 332,
335
pumila, 100, 214, 220, 263, 276, 203,
342
rotundifolial? 274
Walteri, 2035, 235, 250, 260, 284, 300,
312, 332, 333
“Smilax,” wild, 107, 213, 219, 260, 273,
279 '
“Snake-root,” 215 (seec also Eryagi-
um, Laciniaria, Slanicula)
Solanum Carolinense, 275
Solidago amplexicaulis, 198
Chapmani, 342
odora, 208, 276, 285, 293, 360
pauciflosculosa (see Chrysoma)
tenuifolia (see Centhamia)
Sonchus, 276

L4

Sorghastrum Linneanum, 277
nutans, 277
secundum, 208, 230, 2236, 277, 286

“Sorrel,” 220, 263, 275, 318

408 (see also Oxydendrum)
“Spanish bayonet 7 340, 401

fandsia usneoides)
“Spanish needles,” 276, 294
“Spanish cak,” 194, 106, 268

234, 245. 200, 273, 284, 202, 308,
. 316, 322, 340, 4e5, 408, 400 ’
Spartina Bakeri, 308, 324, 334, 341,
360 )
glabra (see S. stricta)
gracilis (juncea), 246
junciformis, 360
maritima (see S. stricta)
patens (see S. gracilis)
stricta, 334, 341, 388
Specularia. 275
Spermolepis, 275, 204
“Spider-lily,” 109, 208

gracilis, 237, 283, 205, 200, 308, 318,
324 :

Indicus, 274

junceus (see S, gracilis)

362, (384), 400
(Pinus glabra), 106, 204, 212, 218

334, 342, 400
Stellaria (see Alsine)

Floridanus, 263, 286, 203
Warei, 246, 318, 324
Stewartia (see Stuartia) .
Stillingfa aquatica. 206, 250, 306 .
ligustring (see Schastiana)

290, 308, 318
“Stink-bush,” 214, 220, 235

also Torreya, Tumion)

Sorchum Halenense. 100

Fironvmitie)

“Sourwood,” 212, 218, 234, 243, 253, .
259, 273, 2935, 300, 324, 342, 405,

“Spanish moss,” 175, 207, 214, 220,
22y, 236, 251, 252, 274, 279, 285,
293, 295, 209, 307, 312, 317, 323, -
333 347, 372-376 (see also Til- -

“Sparkleberry,” 107, 205, 213 219, -,

Sporobolus  ejuncidus  (see mnext), REe
“Spruce pine” (Pinus clausa), 234, _.

244, 245, 249, 258, 322, 331, 342" -
234, 249, 272, 292, 308, 316, 324, ..

SteHOphyllus ciliatifolius, 285, 324 L

sylvatica, 207, 220, 237, 236, 293,

“Stinking cedar,” 2rz, 354, 400 (éee

“Strawberry bush,” 198, 214 (see Alsd

INDEX OF PLANT NAMES, 135

Stuartia, 220, 221

Stylisma (sée Breweria)

Stylosanthes, 208, 286, 2935, 300, 499

Styrax Americana, 206, 274, 284, 306

grandifolia, 213, 220

“Sugar-berry,” (see Celtis).

“Sugar-maple,” 196, 205, 212, 219, 404

“Spmac,” 198, 206, 213, 220, 235, 261,
274, 284, 293, 300, 317, 323, 332
340

pmson 238, 262, 274, 299

“Summer farewell” =207, 236, 245,
252, 263, 285, 294, 209. 307, 317
323, 408

“Sundew,” 252 (see also Drosera)

Svida (see Cornus asperifolia, C.
stricta)

“Suamp chestnut oak,” 197, 204, 212,
210, 250, 272, 292, 305, 402

“Swamp hickory.” 204, 213. 40I

“Swamp post cak” 197, 204, 212, 249,
310, 402

#Gyeet bay,” (see Persca, Red bay)

“Sweet gum,” 104, 106, 204, 212, 218,
234, 246, 240, 258, 208, 272, 277,
283, 291, 208, 304, 312, 316, 322,
331, 335 340, 348, 354, 370, 403
(see also Liquidambar)

“Gycamore,” 204. 212, 238, 249, 403
(see also Platanus)

Symplocos, 197, 205, 213, 2I9, 234,
260, 263, 273, 292, 405

Syndesmon, 214, 215

Syngonanthus, 246, 251, 285, 308, 313

Syntherisma sanguinale, 275, 204

T.

Tamala (see Persea) -
“Tan bay,” 400 (see Gordonia)
Taxodium, 305, 324, 342 (sec also
Cypress)
ascendens {see T. imbricarium)
distichum, 196, 204, 212, 219, 234,
238, 2406, 240, 239. 263, 273 275,
283, 292, 304, 312, 316, 322, 331,
364, 378, 3%2, 400
imbricarium, 178, 197, 204, =226,
(232, 233), 234, 245. 249, 258 (271},
272, 283, 205, 208, 304, 311, 316,
322, (330), 331, 350, 352 308
e A aQA AR a00. ARD

Taxus Floridana, 213, 215, 401
“Tea-weed,” 275

Tecoma, 157, 213, 219, 250, 261, 263, -

273, 300, 332
Tephrosia (see Cracca)
Teucrium, 334, 342
Thaspium, 198
“Thistle,” 341
Thyrsanthema (see Chaptalia}
Tiedemannia (see Oxypolis)
“Tietie, tighteye,” (see Tyiy)
Tilia, 199, 212, 238, 334, 342
Floridana, 205, 403
pubescens, 259, 263, 272, 29t, 305,
405
Tillandsia ienuifolia, 307, 334
usneoides, 108, 207, 214, 220, 227,
236, 251, 262, 204, 274, 285, 293,
209, 307, 312, 317, 323, 333, 341,
372, 374, 386 (see also Spanish
moss
Tipularia, 215, 221
Tithymalopsis, Tithymalus (see Eu-
phorbia)
“Titi,” (see Tyty)
Tofieldia, 207, 237
Torreya, 215, 411, 412 (see Tumion)
Toxicodendron (see Rhus)
Trachelospermum, 205
Tracyanthus, 251
Triadenum petiolatum, 190
Trichelostylis {see Fimbristylis)
Tricuspis {see Triplasis)
Trifolium Carolinianum, 274, 408
Trilisa odoratissima, 207, 220, 230,

also Deer-tongue)
panicuiata, 252, 307
Trillium Hugeri, 199, 214, 221
lanceolatum, 215
Triplasis Americana, 285
Tubiflora, 307
Tumion, 212, 215, 354, 400, 412
“Tupelo gum,” 166, 204, 205, 209, 219,
233, 238, 249, 253, 230, 200, 272,
284, 202, 298, 324, 33T, 334 342
205 (see also Nyssa Ogeche, N.
uniflora)

208, 203, 300, 312, 316, 331, 402

237, 251, 263, 286, 313, 333 (see

“Turkey oak,” 107, 204, 212, 21G, 226,
234, 245, 249, 259, =282-284, 20L
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Typha, 252, 308

“Tyty,” 197, 205
227, 233, 234,
200, 201, 273,
305, 309, 312, 316, 331, 360, 404

u.

Ulmus, 278, 287, 324, 342
alata, 205, 305, 403
Americana, 197, 212, 249, 403

Floridana, 197, 203, 249, 305, 316,

331, 403
fulva, 212, 348, 403
Uniola nitida, 308
paniculata, 246, (339}, 341
“Upland willow oak,” 402 (see Quer-
cus cinerea}
Urticastrum, 109
Utricularia cornuta, 246
inflata, 276

V.

Vaccinium arboreum (see Batoden-
dron})
Myrsinites {see next)
titidum, 206, 227, 233. 250, 201, 284,
203, 299, 300, 323, 332, 341, 408
stamineum (see Polycodinm)

virgatum? zo6, 220, 221, 262, 307,
408
“Vanila,” 230 (see Trilisa odorat1s—
sima)
Verbena carnea (Carolina), 207, 237,
287

Vernonia angustifolia, zo7, 227, 237,
283, 204, 209, 318 i
Viburnum acerifolium, 224
-densiflorum, 220, 224
nudum, 235, 251, 262, 209, 332
obovatum, 108, 206, 208, 214, 261,
284, 306, 317
prunifolium {see next)

rufidulum (rufotomentosum), 197, |

208, 213, 273 292, 400
semjtomentosum, 198, 206, 220
Vicia acutifolia, 308, 400
Viola affinis? 100
lanceolata, 308
multicaulis, 214

206, 213, 219, 226,
244, 245, 250, 253,
284, 287, 202, 298,

“Water-lily,” 207,
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“Violet,” 199, 214, 308 o

“Virginia creeper,” 197, 208, 213, 219, - U
250, 200, 273, 202, 306, 316, 322, ..
332, 340

Vitis aestivalis, 213, 250, 261, 27'3':-._-
.

284, 202, 306, 316, 332, 340
bipinnata (see Ampelopsis ar-
bhorea) .

rotundifolia, 198, 213, 219, 235, 269,'
263, 273, 284, 202, 306,316, 332,
335 340 IR

W,

“Walnut,” 197, 213, 401

“Water chintguapin,” (see Nelumbo)

“Water-grass,” 286, 203 (see also
Stenophyllus Floridanus)

“Water-hyacinth,” 324, 333

262, 275, 286, 313,

324 :

“Water oak,” 106, 204, 212; 234, 249,
258, 272, 277, 283, 202, 305, 312,
316, 322, 331, 402

“White cedar,” 238 (see Chamaecy-
paris, Juniper)

“White oalk,” 196, 203, 212, 218, 238,
23g, 272, 291, 402 .

“White violet,” 308

“Wild bean,” 276

“Wild canna,” 234

“Wild carrot,” igg, (276)

“Wild cherry,” 107, 259, 272, 277, 292, s
(300), 342

“Wild goose plum,” 404 (see Prunus
Amencana)

“Wild grape,” 213, 250, 261, 273, 284,
292, 295, 2006, 306, 317, 332 340,
380 :
“Wild oats,” 208, 230, 236, 286 - :
“Wild plum,” 197, 203, 212, 213, 219, e
260, 273, 277, 316, 322 : a
“Wild rice,” 252
“Wild rose,” 251, 262, 203, 306
“Wild smilax,” 197, 213, 200, 273,
270 ) O
“Wild vam,” 214, 276
‘Nllioughbya Willugbaeya (see Mlk—'

INDEX OF

“\Willow,” 197, 204, 212, 219, 235 238,
246, 240, 250, 250, 272, 274, 237,
292, 203, 300, 305, 309, 316, 324,
340, 342, 401 ) \

b
|

“Wiilow oak,” 167, 208, 402

“Wire-grass,” 170, 206, 200, 214, 220,
226, 227,230, 231, 236, 247, 251, 202,
2771, 285, 203, 209, 397, 312, 317
323, 326, 327, 330, 333, 350, 397, 393

“Winkapin,” 276
Wistaria, “Wisteria,” 250, 317, 497, |
408

214, 220, 245, 262, 203
areolata

“\#itch-hazel,”
Woodwardia angustifolia,
{see Lorinseria)
Virginica (see Anchistea)

b

Xanthorrhiza, 214, 213
Kanthoxylum, 260, 263, 340, 404
Xolisma, 405 (see Cholisma)
Xylopleurum (see Hartmannia)
Xyris, 237, 287

Elliottii? 308

fimbriata, =208, 3I3

PLANT NAMES,

437

Xyris—Continued

flexuiosa, 251, 334
pallescens, 252
torta (see X. flextiosa)

Y.

“Yankapin,” 276
“Vaupon,” 205, 234, 250, 200, 284, 208,
| 312, 310, 331, 404

“Yellow jessamine,” 213,

197, 205,
219, 235, 260 273, 284, 332

“Vellow pine,” (see Long-leaf pine,
Pinus palustris}

“Yellow poplar,” (see Liriodendron.
Poplar)

Yucca aloifelia, 340, 342, 401

Z,

Zanthorhiza (see Xanthorrhiza)
Zanthoxyium (see HXanthoxylum)
Zephyranthes “(see Atamosco)

i Zizania, 252

' Zygadenus angustifoliug {see Trac-

\
|
|
!
|
[l iamia, 317
E
} vanthus)
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