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INTRODUCTORY LETTER.

CamncaL LaporatorY oF THE KEeENTvcEY GEOLOGICAL SURVET,
Lexixgron, Ky., February 4th, 1860,

D. D. Owen, M. D.:
Dear Sk : According to your instructions, I herewith transmit to

you the report of the chemical work dome in my laboratory, for the
Kentucky Geological Survey, since the publication of the third volume.

This report embodies the results of more than five hundred analyses,
as follows, viz:

Of soile, &c., from the Lower Siluran gromp oo oe oo e e 59
Of soils, &c., from the Upper Silurion growpa « oo oo e eeeeee. 23
OF poils, &c., lfrom the Devonian growp- - cccceemmccrm i e ama v ——— "
Of soils, &ec., from the sub-carboniferous prodp. o oo e e e 32
OF soils, &c., from the cosl messures EroUP — - o o e mccccmacrcccccmremmameaaa 25
OF soils, &c., from Iows, Illioois, Mionesota, and Wisconsin_ ... ... s e 7
—_ 17%
OF limestones, hydraulic and cOmMMOD . oo c oo e eim e 75
OF iron ores of the limonite Yariety - .o e cccaeaea 75
Of iron ores;—ecarbonate of Iromo o oo o o o e cecmnaaaa 25
R ML o £ s s i 36
Of sandatones, shales, clays, &e. oo oo oo S —— 25
OFf iron furnaee BlaES. - o e oo e e e e m e cmam e - ———— 22
O P B e e e oo i e e e S T et B8 B = an
OF mineral waberm L e e i i memaeeawsEasEomae 20
Of remains of mastodon, ke., &, K. oo e mm e cmmeemm e ————— T
OFf ashes of various samples of tobaeeo_ oo iiieccmamcmmne——— a0
OF ashea of wheat, Indian corn snd eob, wine, &C.c oo oo o e e i sssesecas 2]
529

In all, five hundred and twenty-nine analyses, made during the past
two years of the survey.

The forwarding of the report has been a little delayed by an effort
which I have made to reduce its size. Finding, after some fifty pages
had been prepared, that it was likely to be quite voluminous, I adopted
the plan of {zbulating the results of the analyses of the soils, ores, &c,
&c., which came from the same locality, thus greatly reducing its magni-
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49 INTRODUCTORY LETTER.

tude and facilitating comparison. It was necessary, therefore, to re-write
the first portion, according to this plan. I bave also, as usual, tabulated
all the principal analyses at the end of the report ; the soil analyses being
arranged according to the geological formations.

You will observe that there is now reported one burrdred and seventy-
three mew amlyses of soils, sub-soils, under-clays, and marls, and that of
these seven were of soils principally from the northwestern States, made
for the purpose of comparing the soils of Kentucky with the primeval
goil of that great region; and that our good lands do net sufler in the
comparison.

There have now been amalyzed, in this laboratory, as many as three
hundred and seventy-five soils, sub-soils, &c., &c., principally from this
State ; and the results, published in the several volumes of our Reports,
form a greater body of statistics, as to the chemical composition of soils,
than is to be found in any part of the world.

In the course of these soil analyses, a2 comparison was made in seventy-
nine cases of the analysis of the virgin, or uncultivated soil, with that of
some from a neighboring field which had been cultivated for a greater or
less term of years; and in seventy-one cases out of the seventy-mine it
was demonstrable, by the chemical analyses, that the soil of the “old
field” had lost more or less of its essential ingredients, which had proba-
bly been mainly removed from it in the crops produced. In eight cases
only, out of the seventy-nine, did the soil of the “old field” appear
richer than the neighboring uncultivated soil; and in several of these
cases a rich sub-soil had probably been mixed with the surface soil by
the operations of the plow. So that it is evident that careful chemi-
cal analysis may not only show the relative proportions of the grosser
malerials of the soil—as the sand, clay, oxide of iron, carbonate of lime,
&c.—io which it has hitherlo been mainly restricted, but is also compelent,
with the use of proper precautions, to exlibil the relative proportions of
the more essential elements conducive to vegetable nourishmeni—ihe phos-
phoric and sulpluric acid, the potash and soda, & c—uwhich exist in il
only tn small, and frequeniby minute, quaniities; so as fo enable us fo
delect the influence of the culture of the soil in producing its gradual,
but certain, deterioration.

A gratifying result is exhibited in these soil analyses, also, in the fact
that a large proportion of our Kentucky lands are naturally as rich as
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any on the continent, and that much of what is commonly denominated
poor or thin land, and is consequently very cheap and neglected at pres-
ent, if properly cultivated, in the light of modern scientific agriculture,
and by the energetic use of the necessary capital and labor, might be
made as productive as much of the arable lands of Europe, or of the
more thickly settled portions of our own country. TLarge bodies of land,
as well as immense deposits of mineral riches, now held much below their
value and unappreciated in our State, require only the assistance of judi-
cious public improvements to make them highly productive and profitable.

Amongst the limestones analyzed will be found a considerable number
from various geological formations which would very probably make good
kydraulic cement, as their composition is similar to that of known good
hydraulic limestones. This kind of limestone is very valuable, and will
come more and more into use as the country advances in population.
Amongst them will be found, under the head of Jefferson county,a lime-
stone from Indiana, which was used in the construction of the court-
house in Louisville, which was found, on examination, to be a good
water-lime, and which experience had demonstrated to be unsuited for
ase as a building-stone, because of its porous and absorbent nature, and
its great tendency to scale off under the influence of the atmospheric
agents. On the other hand, the magmesian limesfones, which exist in
abundance about Louisville, as well as in various other parts of the State,
are amongst the most workable and durable of building stones. In these
respects some of the magnesian limestones of the Upper Silurian forma-
tion closely resemble that remarkable magnesian limestone which is found
amongst the very lowest beds of the Lower Silurian rocks—under the
Kentucky and bird's-eye marble—which was used at Lexington in the
construction of the Clay monument, and which resembles in composition
the Dolomitic marble of the north.

The limonife iron ores analyzed are almost uniformly rich and valuable.
A large proportion of them were from the furnaces in Crittenden, Liv-
ingston, Lyon, and Trigg counties, collected by Mr. Jobn Bartlett; others
mainly from the counties in the northeastern coal field. The examina-
tion of these ores, as well as of the carbonate of iron ores, the samples of
pig iron, and iron furnace slag, will no doubt be of considerable assist-
ance to the iron manufacture. It would appear from the analysis of the
elag, or “ ander,’ from the varieus irem furnaces, that im those of the
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southern portion of the State generally, it is the praotice to use a smaller
relative quantity of limestone in the flux than is employed in the Greenup,
Carter, and other furnaces, on the northeastern coal field. It is believed
that the tendency of the larger proportion of lime in the flux, within
proper limits, is to remove more of those injurious elements, sulphur and
phosphorus, from the iron.  This is true especially of the former element,
gulphur; but some doubt exists as to whether lime alone will carry off
the phosphoric acid which may be present in the furnace charge, and pre-
vent its reduction to phosphorus, which, by woiting with the irom, as is
well known, injures its tenacity, by making it © cold-short.”

A highly interesting fict, demonstrated in the analyses of the iron-
furnace slags is, that phosphorus, in the form of phosphoric acid, is some-
times carried olf in considerable quantity in the “cinder.” From the
kunown strong affinity which exists between phosphoric acid and alumina,
it is probable that this acid exists in the “cinder "' in combination with
that earth, and that hence the preseace of aluminous materials, in the
Sfurnace charge, is favorable to lhe production of fough iron from ores
eontaining phosphoric acid. 1t is therefore recommended, in smelting
many of the limonite ores of the southwestern furnaces—which are
found to contain very little alumina, and sometimes a considerable pro-
portion of phosphori¢ acid—not only to add enough limestone to make
the cinder a “i-silicale,” like the cinder of the Greenup furnaces, but
also to add to the charge some aluminous materials, such as clay, shale,
or other argillaceous substances free from phesphoric acid ; to carry off
as much as possible of this injurious ingredient. In this manner, it is
confidently believed, the toughness of the iron will be increased.

Amongst the coals analyzed were two specimens from Carter county
of cannel coal, both from the same region, which exceed even the Breck-
inridge coal in the prodoction of oil, as they also contain less sulphur and
earthy matters than that. The manufacture of oils, paraffine, &c., from
cannel coal, has, since this survey commenced, taken a wonderful expan-
sion in this country, and is destined still more to increase as experience in
the preparation and use of these valuable products of our cannel ceal is
acquired. There can be no doubt, from the abundance of good cannel
coal in our coal fields, and the large quantity of the oil obtained, that
cheap production will cause very extensive consumption ; and, when the
heavier oils obtained in this manufactare, have found their appropriate
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application, a large amount of capital and labor will be profitably used
in these new species of industry.

Great drawbacks at present on this manufiacture are, the great expense
incurred in machinery, &c., in experiments to find the best processes,
and the difficulty of obtaining a good market for the heavier ails. The
first will cure itself in the end; and it may be that ingenious persons
will either find extensive uses for the heavy oil, or that by a new
process (of graduated destructive distillation, for example,) it may be
converted into oil suitable for burning in lamps; which is the most
extensive application of the more volatile and fluid coal oils,

The thirty analyses of ihe ashes of tobacco, from various parts of the
State, as well as from Cuba and Florida, were undertaken with a view to
ascertain the relationships of this plant to the soil on which it is
grown, as well as the influence of the soil on the character of the tobacco.
It is hoped that this investigation, which is more extensive than any
other published, so far as the writer is informned, may be serviceable to
an important branch of agriculture in our State. The same remarks
will apply to the examination of the mineral ingredients of wheat,
Indian corn, and the fermented juice of the grape. By the latter exam-
ination it is shown that vine culture, if judiciously carried on, need not
be as exhausting to the soil as the ordinary corn crop. This branch of
agriculture, which has extended greatly in our neighboring State, Ohio, is
well adapted to this region, and will find very appropriate soil and
location on much of our land which is now considered too poor or too
hilly for profitable cullure in the ordinary farm crops.

The twenty mineral waters examined are mostly from two of our
well-known watering places.

Yours, respectfully,
ROBERT PETER.



GENERAL REMARKS ON AGRICULTURE AND ON SOIL
ANALYSIS, &e.

Although Kentucky can justly boast of the great mineral wealth con-
tained in the two extensive coal fields within ber northeastern and south-
western boundaries, with their immense deposits of iron ores, &e., &c.,
which have already given a great impetus to the industry, the manufac-
tures, and commerce of our citizens; yet, when we observe the large
body of lands in the center of the State, some of which may be classed
amongst the richest on the surface of the globe, and reflect that almost
the whole area of the State is susceptible of cultivation, in the hands of
industrious and enlightened farmers, we cannot fail to be convinced that
agriculture is her largest interest and the cultivation of her lands her
greatest source of wealth.

That this will continue to be the case as long as her lands yield abund-
ant products for the support of her inbabitants or for exportation, and
will cease to be true when they become worn out or unprofitable, so that
the harvest no longer repays the labor spent upon the soil, is a fact
obvious to the most casual observer ; and that the soil may become thus
unprofitable in the course of time, bas been demonstrated by lamentable
experience in the history of large bodies of land on the Atlantic shores
of some of the older States, which once enriched the early settlers of this
country by their luxuriant growths of tobacco, and large harvests of wheat
and corn, and which now, even after a long season of rest, are too poor
to repay the labor of the husbandman, and hopelessly sterile without the
application to them of imported manures; as it was still more early
exemplified in Europe and in Africa, where extensive regions, now worth-
less wastes, yielded in ancient times abundant harvests of grain for
exportation.

This deterioration of the soil, by ordinary cultivation, is beginning to
be shown in the rich new lands of the west and northwest of our own
continent ; on which, according to reliable slatistics, the crops within the
last ten years have lamentably diminished on the best cultivated lands,
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as well as in all parts of our country, where proper care has not been
taken to keep up the fertility of the soil; the wheat and corn crops,
particularly, being found to be much less on the same extent of ground
than formerly. According to J. H. Klippart, Corresponding Secretary
of the Ohio State Board of Agriculture, in the preface to his elaborate
work, “The Wheat Plant,” “Wheat, the staple crop of Ohio”—where
scarcely any effort is made to return to the soil the essential elements
which are removed from it in the crops—* has been annually diminishing
in its yield per acre, and in less than fifty years the average product has
been reduced from thirty to less than fifteen bushels per acre, whilst in
Great Britain”—by the use of guano, bone dust, super-phosphates, lime,
marl, and a more thorough culture—* the yield has increased from six-
teen to thirty-six bushels per acre during the same period.”*  According
to Jay, in his “Statistical View of Americon Agriculture,” “in Indiana,
the river bottoms, which used to produce an average of sixty bushels of
corn to the acre, now yield only forty bushels.” Numerous other facts
of the kind could be quoted; and we may add, that all who have taken
the trouble to collect the statistics on this subject from all parts of the
United States, have come to the same conclusion, viz: that under the
ordinary system of agriculture in this country, our lands are becoming
less fertile, and consequently less profitable to the farmer and to the
community than formerly ; and thus every year the territory of the nation,
on which it depends for food and clothing, undergoes a diminution in
value, which, taken in the ageregate, appears immense ; rendering labor
less productive, and driving population farther and farther west towards
the Rocky Mountains. In the same course of events, these new lands,
not really richer than were most of those of the older settled regions in
their virgin state, will be reduced to the same unprofitable condition, and
then by force at last will the husbandman be obliged to study the philos-
ophy of his profession, and to learn the true principles of agriculture,

*This statement of Mr. Klippart is denied in the strongest terms in a review of this work in
the Ohio Caltivator, Columbus, Ohio, October 15th, 1859, page 313, in which it is called
" a falsehood put forth within the last four years by patent medicine men,” %c.; and in anarticla
in the same periodical, Noverober 1st, 1855, headed Prof. Mapes and the Wheat Crop of Ohis, in
which this statement is called * a favoritescandal of Prol. Mapes,” it is nsserted—Ilst. That the
average wheat crop of Obio was never thirty bushels per acre; snd 2d. That the average per acre
of wheat in Ohio amoogst the majority of good {armers was never better than mt that present
time. It is evident that the data quoted by the reviewer are imperfect for either side of the
fuestion, and that this statement of Prol. Mapes and Mr. Klippart may not be safficiently well
grounded. But yet the general fact of the gradual deterioration of the soil by thriftless culture,
and the consequent diminution of ita crops, is unfortunately too widely demonsirated in thia
country as well as on the older continents.
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viz : how to cultivate the soil and enjoy its products without impoverish-
ing it.

That our own soil, in Kentucky, is undergoing this gradual process of
deterioration, is fully shown by the comparative analyses detailed in the
following pages.

An evil so great as the serious decrease of the profits of labor applied
to agriculture, which has so much diminished the intrinsic value of land-
ed property, in many places in the older countries as well as in our own,
demands the serious attention of governments and of the people; to
discover the cause, and to apply the remedy.

Long experience in agriculture has taught the importance of deep
and thorough plowing, of draining, of the proper selection of seeds, and
of timely, careful, and clean cultivation, as well as the adaptedness of
particular crops to region, locality, soil, and season. It has taught us
the advantages of fallow, of rotation of crops, of the uses of green
crops, either by plowing in, or by feeding animals and the making of
barn-yard manure, for the restoration of tired or worn down fields.
Many of the valuable precepts of modern husbandry, verified by long
experience as the best for the production of good crops, were indeed
known to and followed by the Egyptians, the Greeks, and the Romans;
hut the constant deterioration of the soil, in all those regions where the
crops were permanently removed from the land, to be consumed in a
different locality, whether that crop consisted of grain or other vegetahle
products, or of animals, showed that a perfect system of agriculture has
not yvet been attained ; and that a closer study of the soil and its pro-
ducts than was possible to the ancients is necessary.

The ancient theory, that, with good cullivation, the land is inexhausti-
hle, which has brought these disastrous results, is yet maintained, even
by some of the leading agricultural authors of Europe, and is practically
indorsed by most of the farmers of the world, and especially of this
country. In our rich virgin seil, ordinary care in sowing, cultivation,
and harvesting, only is necessary to secure good crops, and the partial
exhaostion of the soil is scarcely appreciated in the first generation.
The {armers, who come after these first, find it advantageous to plow
deeper, and to study the rotation of crops and the renovating influence
of clover; their successors may be obliged to resort to barn-yard
manure, to sub-soil plowing, or may even think it more profitable to
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seck new lands, rather than to endeavor to renovate the old; whilst the
experience of older countries have shown that all the manure which can
be made en the much exbausted lands which have been cultivated through
a long succession of years, is not suflicient, in many eases, to make them
produce profitable crops, with all the luber and skill which may be
applied to them, and it becomes evident some extraneous fertilizer
must be applied to the worn out seil to enable it again lo bear remuner-
ative crops.

In England, and other countries in Europe, as well as in some parts
of this country, that something extra was found in plaster of paris, in
lime, in marls, in guane, in bone-dust or super-phosphates, in phosphatic
mineral substances, in various salts of potash and ammonia, or in the
contents of the cess-pools and the water closets; and it bas been mainly
by such means, aided by improved machinery and management, that the
products of the fields and the profits of agriculture, in England particu-
larly, have been wonderfully increased, so that the grain crops have been
more than doubled on the sime space of ground, within the last fifty
years.

A difference of opinion has existed, and much debate arisen, as to the
really essential maleriuls which are taken from the soil in the cultivated
crops, and which must be returned to it to restore its fertility. Some;
maintaining the opinion. which was held formerly by Dumas and Bous-
singault, of France, and still upheld by many agricultural writers of
England; contend that the relative proportion of nitrogen, or of ammo-
nia, in a manure, determines its value as a fertilizer, and that the
atmospheric elements of vegetables are the only really important ones.
Others consider what they denominate “/umus™ to be the true food of
plants; whilst others, with Sprengel and Liebig, contend, with a some-
what better logic, that the fired or mineral ingredients of crops and
manures, such as are found in their ashes when burnt; as the phosphates,
lime, the alkalies, &c., are the most important for the consideration of the
farmer, because, whilst every diflerent element of the vegetable composi-
tion is equally essential to the growth of plants, those which are of a
fixed nature, and only to be found in the soil, were to be more carefully
husbanded and preserved from waste and loss than those elements which
are everywhere abundaut in the atmosphere.

It is a question of vital importance to agriculture, and, consequently,

7
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to mankind at large, on which depends the largest and nearest interests
of our race, and, as may be understood on reflection, one which ean be
decided only by the aid of modern science—only by ascertaining the
minute composition of the soil, ind of the atmospheric agents and water
which penetrate and moisten it; of the vegetable and animal bodies
produced on it, and of the elementary natore of the food and excretions
of plants and animals.

Men of science have, with great activity, thrown themselves into this
new field of useful research, and within the last twenty-five years this very
important question may be said te ke in reality settled. Twenty-five
years ago some of the ablest chemists of the world bad failed to detect
that important ingredient, potash, in soils, and the existence of phos-
phoric acid in them, or in the rocks whence they were derived, was almost
matter of speculation alone; but now careful and minute analyses have
been made of many soils in various parts of the world, and the mineral
elements of plants of many kinds, and the remarkably constant nature
of their ashes, as well as the elementary composition of manures, have
been ascertained. Numerous experiments have been made on the growth
of plants in pure sand, pure silex, and pure charcoal, &c., with or without
the addition of the various materials believed to be essential to their
growth—as well as extensive observations in the garden and field with
various salts and fertilizing agenis—and a body of information has now
been obtained which, whilst there yet may be, amongst the imperfectly
informed or prejudiced, some warm advocates of the exclusive fumus,
nitrogen, or mineral theories, has caused the real men of science through-
out the world, whatever their supposed partisans may think, to be very
much of one opinion upon the subject.

The rational theory, which appears to be based on truth, now generally
maintained by men of science throughout the world, is the result of
numerous observations and experiments mostly made within the present
centary, and may be summed up in few words:

All plants and animals are ulfialely composed of comparatively few
elements; of these, some, such as carbon, hydrogen, oxygen, and nitrogen,
which make up the greater portion of their weight, are derived by vege-
tables from the atmospheric air and the water which penetrate their
tissues, and obtained by animals, directly or indirectly, from vegetable
food. The remaining elements, equally essenfial to organic existence, but
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found in vegetable and animal bodies in much smaller proportions than

the atmospheric elements above detailed, are derived, mediately or imme-
diately, from the seil, and have been called, by distinction, their fized or
mineral elements; these are polassium, sodium, calcium, magnesium, iron,
wianganese, phosphorus, sulphur, chlorine, silicon, §'c., mostly existing in

the soil and in organic bodies in the state of the oxides, pofash, soda

lime, magnesia, oxides of iron and manganese, silez, or as chlorides of
polassium and sodiuw, §'c. ~ The phosphorus and sulphur, usually found
in the soil and absorbed in the form of salts of their acids (phosphoric
acid and sulpburic acid), viz: as phosphates and sulphates, exist, also, in
some few organic compounds, uncombined with oxygen.

All these elements, whether from the atmosphere or from the soil, are
equally necessary to the formation of organic tissues, animal or vegeta-
ble, and the absence of any ene of themn would be fatal to the growth
and development of these living beings; consequently, it would appear
to be waste of time to theorize as to the relative importance of any of
them. But in practical agricullure the case is somewhat different, and
the one set of elements—the gred or so-called nineral elements—become
most worthy of consideration and care, because of the greater danger of
their alienation and loss, and the greater difliculty experienced in their
restoration

All living plants can, by the aid of solar light, decompose the water
and carbonic acid always present in the atmosphere and penetrating the
soil ; and it is thus they obtain the carbon, hydrogen, and orygen neces-
sary to form their tissues; and reliable experiments show, in the air and
in the soil, even the most sterile, enough aiZrogen, in combination either
with hydrogen as ammonia, or with oxygen as nitric acid, to supply the
most greedy peed of this element by vegetables. Indeed it has been
proved that many plants, such as the clover, can even work up the
gaseous nitrogen existing in such large proportion in the atmosphere, if
indeed all vegetables do not exert this power. The supply of these
atinospheric elements, then, is constant and inexhaustible. Yor when
these organic bodies decay, or are destroyed by any process, these elements
are again restored te the atmosphere, the carbon and the oxygen forming
carbonic acid again, and the hydrogen and nitrogen producing wa'er and
Jmmonia, or nitric acid, with the aid of the abundant oxygen of the air,
and these compounds, as gases and vapors, ceaselessly penetrate the
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atmosphere, according to known physical laws, causing its composition
to be uniformly preserved, and insuring to vegetable life, on every inch
of the surface ol the globe, a constant and abundant supply of these
important elements.

But the polush, soda, phosphorus, sulplur, lime, magnesia, &c., &c.,
exist only in a fixed condition in the soil, and in the rocks from whence
it is derived, and, especially the four first mentioned, in only limited and
romparatively minute quantities; and they are not certainly re-supplied
by any general natural process, when they have once been removed from
it; but when they have heen taken up, as they continually are, into the
ussues of plants, and secondarily, into the composition of the bodies
of animals, they are usually, in the common course of the consumption
of agricaltural products, entirelv alienated from the soil and in great
measure lost to it forever; amd this is, in reality, the great cause of the
gradual deterioration of the arable land observable all over the globe
where agriculture is carried on according to the aneient methods.

As long as men congregate in towns and cities, and consume, within
the limitz of a small space. for food for themselves and their domestic
animals, for clothing and for fuel and constroction, the products of a large
extent of country, without returning to the land which supplies them any
of the phosphales, the alkalies, or other essential materials of the soil;
which, on the contrary, are constantly lost in the cess-pool and the sewer,
or allowed to find their way into the streams, and finally into the sea ; so
long will the coontry be gradually impoverished, whatever care may be
taken to retard the process by various modes of culture, unless these
elements thus withdrawn from the soil be restored to it from some other
source. Science bas long since demonstrated that no element, nor the
millionth part of a grain of matter of any kind, can be destroyed by
any known power of nature or of art, whilst it is equally impossible
to originate it or to change its nature. The various products of the soil
consumed as food are not really destroyed ; their afmospheric elements
escape mainly from the bodies of the persons and animals who consume
them, as gaseous and vaporous emanations, from the lungs and the ekin;
whilst the fired or smneral elements pass out of the body in the liquid
and solid exeretions. That quantity of these fixed materials which enter
into the composition of the body at death, is left in the soil which hides
s decomposition, which gradually returne the atmospheric elements to
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their source ; whilst even that portion of the products of the soil which
is used as fuel, undergoes the same process, hut more quickly, giving its
volatile portion to the air in the ascending gases and vapors of the smoke,
and leaving the fired elements in its ashes.

As cities will continue to exist and increase, and consume the products
of the country, a true system of agriculture, the first principle of which
)s to maintain the productiveness of the =oil, would either provide for the
final restoration to the land of all those valuable fixed ingredients which
thus accumulate in and around them, or are carried off in the streams
into which they are drained, or give it an equivalent quantity of them
{from some other source.

In China, we are credibly informed, the densely populated land has
its fertility perfectly maintained mainly by the former plan alone; and
in Belgiom, and to some extent in France, the small firins, which are
only largze enough to support the families which cultivate them, and on
which, whilst everything raised is consumed on the place and nothing, or
almost nothing, is exported, the careful preservation and application to
the soil of all kinds of manures made on it, keeps it constantly in a high
etate of fertility. The Flemish busbandry has long been noted for its
success in this respect.  All the fertilizing materials from the dwelling-
house, the stable, the barn-yard, or the lane, ave collected into a cistern,
where they are allowed to undergo a kind of fermentation with an
abundance of water, and then the fluid mass, properly diluted, is applied
to the land, at appropriate seasons, with very striking results.

But almost insuperable difficulties prevent the practical working of
any known plan, in this country or in England, by which the cities
may be prevented from dmining off the fertilizing elements of the soil
of the regions tributary to them, and the nuisances of the towns may be
employed to re-emrich the country; and railroads, and other modern
improvements, have so facilitated the cheap transportation of agricultural
products, that the alienation of the essential elements is greatly increased,
as well as the dificulties attending their restoration. The distance between
the locality where they are produced and the city where they are con-
sumed being so great, frequently, that the necessity is almost inevitable
of looking to some other sources for the supply of the lost mineral
elements.

It is fortunate for us that such sources exist, to some extent, in various
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parts of the country. The rich, fossiliferous, easily disintegrating lime-
stones and marlstones of the Lower Silarian formation—much of the
soft black shales, many of our marls and under-clays, in several regions,
contain much potash, soda, sulphur, phosphorus, lime, magnesia, oxides
of iron and manganese, and soluble silica. The chemical analyses of the
various soils of the State and of these rocks, marls, &c., show their
relative adaptiveness, and indicate the possibility of obtaining an available
supply of mineral fertilizers in many places; and the more thorough
study of the essential mineral elements of crops will enable us finally to
apply them judiciously.

But agricultural experience has shown that something more is required
than the mere presence of the essential elements in the soil to make it
fertile ; it is necessary, also, that they should be in a soludle condition,
and in proper proportion, to be available for the nourishment of plants.
Hence the opinion has occurred in the minds of some that soil analysis
is not of any use in determining the intrinsic value of a soil, or its
peculiar adaptiveness to any particular crop. Yet this very fact, that the
essential elements of vegetables may exist in an unavailable condition
in the soil, could not have been demonstrated in any other way than
by chemical analysis. Common sense teaches us that although all the
elements necessary for the vigorous growth of plants may be present in
a locality, yet the failure of certain conditions would prove fatal to their
development. A soil 18 just as rich, per se, during the severity of the
winter months, or at the time of a continued drouth—just as full of the
elements of vegetable nutrition when drowned by a surplus of water, either
of which conditions would wholly prevent the growth of plants, as when
the warmth and genial rains of spring cause vegetation to progress with
giant strides on the well-drained surface. But all the showers of April
and the stimulating warmth of early summer, would fail to produce a
crop on land in which these elements were not to be found. The same
soil which, in Ohio or Kentucky, would produce a luxuriant growth of
Indian corn, transported to Northern Canada would fail to bear any but
a scanty and imperfect growth. For these differences of production the
composition of the soil is not accountable; and in applying the facts given
by soil analyses, all those conditions which influence vegetable growth
must be taken into consideration. The great business of amiculture is
lo bring together all the favorable conditions which conduce to the pro-
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ductions of large crops, without seriously impoverishing the land; and
amongst these a proper mineral composition of the soil is of paramount
importance, and indizpensable in every climate or situation on the globe.

A great deal has been learnt by experience, and proved by scientific
research, as to the best modes of making the essential elements of the
goil immediately available for the growth of crops. For example, there
is much ground for the high value given to ammonia and its salts, in
stable manure, guano, poudrette, &c.; because, not only does this alkali
and its salts yield the indispensable nifrogen to plants, but they are also
solvents, to some extent, of the earthy phosphales and other nutritive
mineral materials of the soil, bringing them into a condition favorable for
immediate absorption into the lissues of vegetables. The same remarks
will apply to the fwmus of some writers. 'Whilst it is undoubtedly true,
as is asserted so strenuously by Liebig, that humus, per se, cannot aflord
any nourishment to plants, yet it must be universally acknowledged that
the presence of humus in a soil is highly conducive to its fertility. The
term Jumus, as understood by chemists at present, is applied to a mixture
of compounds of carbon, hydrogen, and oxygen, and sometimes a little
nitrogen, which result from the decomposition of vegetable substances,
and which give the dark color to the surface soil called vegelable mould.
To this bumus, or its various derivative compounds, have been applied
the terms humine, ulmine, geine, and humic, ulmic, geic, crenic, and apo-
crenic acids; none of which substances confain any of the fired or
mineral elements necessary for vegetable nutrition, when obtained in their
separated state by the chemist. But they possess so strong an attraction
for potash, soda, lime, maguesia, oxide of iron, &c., &c., that in the soil
they are always combined with them. They, morever, aid so much in
rendering these substances, as well as the phosphates and silica, soluble
in water ; and, besides, they absorb the gases and vapors, water, and the
heat of the sun with such force, that there is much reason for the opinion
of Berzelius and others, that vegefable mould is the real source of fertil-
ity.* On examining the report of the analyses of soils, given in this

* Berzeliug sayn: * Arable soil is a layer of vegetable mould (terre vegeiale) placed on a laver
of earth which does not contain humus. [ta fertility depends on the quantity of the latter which
it containg. Vegetables diminish constautly the quantity of geine contained in the soil, and
when we remove the plants which have vegetated in that earth, as is almost always done with
arable land, this in the end becomes exhausted to such a degree that it no longer produces any-

;hiﬂgémi'"nr this reason we manure the soil.”"—Berzelius, Traile de Chem., French Ed., 1832, wol.
s P ;
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and the preceding volumes of the survey, it will be seen invariably when
the sub-soil is poorer in organic matters than the surface soil, that
although it is really richer in potash, phosphates, &c., than that, digestion
in the carbonated water gives a smaller quantity of soluble exfract from
the sub-soil than is obtained from the surface soil which contains more
humus. Hence such sub-soils, although proved to be very rich in the
essential mineral elements, would be found not to be as fertile, at first,
as might be expected from their mineral composition, and would require
some time to acquire humus by the decay of vegetables ou it, or the
application of organic manures, to bring its mineral treasure into a soluble
or available condition. In this we find one reason of the utility of barn-
yard manures, and for the plowing in of clover and other green crops;
whilst for the want of such applications, to bring the essential elements
to a soluble condition, to attract moisture and gases, to give a dark color
to the soil, favorable to the absorption of heat from the sun, the mineral
fertilizers alone have, in many instances, appeared to fuil to produce the
effects which scientific theory seemed confidently to predict.

The conditions which must combine to produce the great result—plen-
tiful and profitable harvests without disastrous injury to the soil—are
therefore numerous. The business of the true agrculturist is, conse-
quently, an elevated one, requiring much more preliminary training than
is usually given to it by its followers. A great reform is necessary in
regard to it throughoul our whole country, to prevent the impending evils
which will, in time, certainly follow the gradual deterioration of our arable
lands. More attention must be given to the education of youths destined
for the profession of firming, and the scheme of instruction in general
must be modified from the time-honored system, almost exclusively pur-
sued in our colleges and academies, according to which the great advances
which bave been made in modern science, and its applications to the wants
of society, are almost entirely ignored; and the training of the young
men of the nation should be more fully adapted to our modern pursuits
and the requirements of our modern civilization.

It is hoped and believed that some benefit will be ultimately conferred
on the community at large, and on agriculture in particular, by the
numerous analyses of soils, sub-soils, under-clays, marls, and of the rocks
which underlie them and contribute to their formation, contained in these
volumes. A prejudice has arisen as to the utility of this kind of exam-
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ination, even in the minds of some of our best agriculturists ; for which,
however, there is much appearance of reason; so few analyses of this
kind bave been made, even yet, relatively to the very extensive field to be
explored, that it may well be believed that a fair companson of results
necessary to the full establishment of the truth in regard to vegetable
nourishment can hardly yet he made; whilst many of those examina-
tions which have been made, have been so imperfectly done, that some
of the most essential elements of the soil have not been detected or esti-
mated, and the analyses, therefore, are worse than useless.

The difficulties attending such examinations as these, when they are
made with all the precautions necessary to give value to the results, are
so great, and the appreciation of their value so limited, especially amongst
practical men, who have not all been educated to comprehend even the
terms of modern science, that if left to individual enterprise alone, such
a work would not be undertaken for ages, as the comparative analyses of
the various soils of a State. Yet it is fully demonstrable that through
the scientific investigation of the nature of soils, manures, and of the
products of our fields, lies the only pathway for further improvement in
agriculture ; a matter, now and from henceforth, of vital immportance to
the world ; and it is as much the duty of governments and communities
to provide for the prosecution of this, as it is to institute surveys and im-
provements of coasts and harbors, and to establish geographical lines
and boundaries. Such information once obtained and published, how-
ever abstruse the details may appear to the casual reader, or the imper-
fectly trained operative, cannot fuil in the end to find its appropriate
applications.

Such a work, to be eminently useful, must be thorough and exhaust-
ive, and can in no way be so economically carried on as by the patron-
age of a State, a government, or & community. When a single soil is
to be examined, and the exclusive attention of the chemist is given to it,
to secure the nicest accurucy in the results, without which all his labors
would be worse than useless, one month of time would be little enough
for the purpose, One of our most distinguished chemists in the North
[see Patent Office Reports, Agriculture, 1858, page 2917 emphatically
asserts, that whilst it demands from twenty to twenty-five days to execute
an accurate soil analysis, “ no chemist can properly attend to more than
one analysis at a time.” But, with due deference to so distinguished

8
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authority, I make bold to assert, as the result of full experience, that,
when a large number of soils are collected together at the same time for
analysis, with a proper organization of the laboratory and arrangement
of the various processes with a view to the saving of time and labor, as
many as twenty to twenty-five of these diflerent analyses may be com-
pleted within the same =pace of time, without the slightest neglect of any,
or the least sacrifice of accuracy; whilst from twenty to forty dillerent
analyses may be in diflerent stages of progress at the same moment, all
under the eye of a single experienced analyst. In thus arranging his
operations in the laboratory of the Kentucky survey, to eflect the largest
possible amount of work with the greatest economy of time, labor, and
expense, the writer had an eye entirely to the attainment of valuable
comparative results, knowing that the true value and utility of such labors
can only be established after thorough experience and in a great number
of separate examinations. Hence, he has made many other minor and
unimportant matters of detail, in common laboratory routine, bend to the
great design of completing the greatest possible number of accurate min-
ute analyses. And, as the time of the analyst is usually frittered away
in a multitude of small operations, as many of these as possible have
been performed simultaneously. His implements have been multiplied to
a number sufficient to enable him to digest, filter, ignite, dry, &c., » great
number of soils or educts at the same time; his balance and operating
table, in continual use, have been placed close to the sand-bath and water-
bath, &c., to prevent loss of time in unprofitable motions ; and the absence
of a separate room for the preservation of the balance, has been compensa-
ted by very free ventilating flues, so arranged as to carry ofl any fumes
which might injure that delicate instrument, and thus, with the use of
fixed counterpoises for his capsules and crucibles, much valuable time
has been saved in the numerous weighings. In this manner, with the aid
of a young assistant, to perform many of the mechanical operations, a
number of minute analyses have heen completed, in a given time, which
might seem impossible to one who always worked according to the
ordinary minor rules of the analytical laboratory ; and a great number of
valuable results obtained, at a very much smaller expense, than would
have Leen possible, had the investigation Leen left to individual enterprise
alone.
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DETERMINATION OF TIE PHOSPHORIC ACID IN SOIL8, AND BEPARATION OF
THE MAGNES[A FROM THE ALKALIES,

Since the publication of the description of the method emﬁluyal n
these soil analyses, (in Vol. I1L, p. 177 of these Ileports,) some improve-
ments have been made in these processes, The use of the molyhdate of
ammonia for the determination of phosphoric acid, by the process of
Sonnenschein, has not met with general approbation amongst chemists,
and is liable to great irregularities, unless certain precautions are taken.
The deseription, in Vol. III, of the modification of this process used in
my laboratory, is likely to lead to error, especially in the statement that
bydrochloric avid is added to the mixture to destroy the ammonia of the
test liquid. A certain amount of ammonia, it is well known, is always
present in and necessary to the composition of the yellow 1nolybdo-phos-
phatic precipitate, and the presence of any chlorine is very objectionable,
by rendering this yellow compound more or less soluble. The precau-
tions to be employed are; first, after having burnt out all the erganic
matters from the soil, which is important, to digest il for a week or ten
days at a moderate heat, in an excess of slightly diluted nitric acid, with
very little hydrochloric acid added. The filtered solution is now evapo-
rated nearly to dryness, at a heat approaching the boiling temperature, with
an excess of molybdate of ammonia, (as compared with the phosphoricacid
present ;) water is then added to the yellow solid residuum, with a little
nitrie acid, and it is allowed to stand in the cold a few hours, when it is wash-
ed on a filter, wilth a little cold water slightly acidulated with nitric acid.
It is now dissolved in ammonia, and the phospboric acid precipitated with
ammonia-sulphate of magnesia. As the yellow precipitate, containing the
phosphoric acid, is soluble to some extent in the salts of ammonia, even
in the nitrate, the process of Sonnenschein, in which much nitrate of
ammonia is present in the test liquid as well as in that which is used for
washing the precipitate, is objectionable. This precipitate is also soluble
in the chlorides; hence the presence of chlorine must be avoided, and
the chlorine, from the little hydrochloric acid used in the original diges-
tion, must be entirely removed by evaporation with the excess of nitric
acid. It dissolves in any of the dissolved salts of phosphoric acid, and
for this reason an excess of the molyhdate of ammonia must be added,
(the excess of nitric acid, with the little chlorine present in the acid filtrate,
decompose the ammonia which is united with the excess of molybdic
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acid, and this latter is left on evaporation, mixed with the yellow precipi-
tate in the solid residuum.) According to Craw, (Silliman’s Journal.)
this precipitate is also soluble in a solution of the alkaline sulphates, and
in sulphuric and nitric acids, and in bot water. A soil containing much
sulphuric acid would therefore give irregular results, unless this be first
removed. A large excess of water or too much nitric acid should also be
avoided in the washipg process. With these precautions, it is believed
that for the ready estimation of the usually very small amount of phos-
phoric acid which exists in soils, no process yet discovered is as good as
this. In all cases, it i3 found, however, that a quantity of molybdic
acid, varying from one to six per cent. of the weight of the substance,
goes down with the ammonia-phosphate of magnesia. This can be
mainly separated by solution of it in hydrochloric acid, the addition of
hydro-sulphuric acid or sulphide of ammonium, and the re-precipitation
of the magnesian phosphate from the filtered liquid.

In the separation of the wlkalies from the magnesia, as described in
Vol. 111, it is found, that after washing out the carbonates of potash and
soda on the filter, the addition of the diluted sulphuric acid alone fails to
separate all the magnesia from the baryta salts present, and that conse-
quently there is too much loss of magnesia, especially in the analyses of
magnesian limestones, &o. By first drenching the mixed residue of
these two earths with the diluted sulphuric acid, and then pouring into
the capsule a little pure nitric acid, and diluting the mixture considerably

with warm water, the magnesia is completely dissolved, and the loss
avoided.
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BATH COUNTY.

No. Ti7—Livostre. Labeled “ Slate Furnace Ore Bank, four miles
soutieast of Owingsville, Bath county, Ky. ; Clinfon Bed of the Upper
Stlurtan formation. (The three following described specimens will
make an average.”)

A dense, dark-brown limonite, with a reddish ochreous incrustation.

Specific gravity 3.514. Powder yellowish-brown.

No. T78—Lvoxite.  (Labeled as abore.)

Resembles the preceding, but contains more cavities lined with dull-
yellowish ochreous ore. Powder of a yellowish-brown color.

No. 7T9—Lowoxite.  (Labeled as above.)
A porous, friable, dull-yellow limonite, with some layers of dense dark-
brown ore, inclosing cavities The soft portion presents an oolitic appear-

ance, from the presence of numerous small, round, hollow grains. Powder
brownish-yellow.
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No. 7T80—Lmvoxrre.  Labeled “ From Old Slale Furnace or Wicklife

Bank, a very thick layer near Slate Creek, Bath county, Ky.”

A dense, dark-hrown limonite ; in some places softer and more porous;
presenting a rounded-granular, or oolitic appearance. Powder of a
brownish-buff color.

CAMPORITION OF THESE FOUR LIMONITE ORRS, DRIED AT 2122 5
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These ores are, generally, quite as rich in iron as it is profitable to
work in the high furnace. Indeed, Nos. 777, 778, and T80, contain so
large a proportion of oxide of iron, and =o little of earthy materials
for the formation of “cinder,” that it would be expedient to mix them
with poorer ores in the furnace. No. 779, which contains nearly 33 per
cent. of silicious matter, and nearly 3 per cent. of alumina, would answer
well for this purpose. They are all deficient in lime; but this is easily
supplied. The most serious objection to these ores is in the consider-
able proportion of phosphoric acid which they generally contain; which
has a tendency to render the iron brttle which is produced from them,
No. 779 is the least objectionable in this respect. The usec of a large
proportion of lime and pure earthy materials, or clay, in the flux, might
somewhat diminish this evil, by carrying off more or less of the phos-
phoric acid in the eader.

No. 781—Pi1a IroN. Labeled “ Slate Furnace Pig Iron, Bath county,
Kentucky.”
A pretty hard, fine-grained, light-grey iron, which yields with some
difficulty to the file. Sperific gravity 7.069.
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COMPMOSITION.

T o ol g i e e i i .
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The composition of this iron does not exhibit as large a proportion of
phosphorus as might be expected from the ores of Slate furnace. The
furnace has not been in operation for some years; but the piece of Aard,
white iron, of which the analysis ie given above, was obtained at the old
works, and believed to have been smelted there.

No. 782—Livoxsrte.  Labeled “ Limestone Ore, (No. T*,) brought by

Mr. H. G. Berry, from the east side of Clear Creck. Clear Creel

Furnace, (Hunt & Berry,) Bath counly, Ky.”

A dark, nearly black, porous, granular ore, with irregular portions of
whitish, yellowish, and reddish. It adberes to the tongue. Powder of a
reddish-brown, somewhat purplish, color.

No. T83—Lvosrre.  Labeled “ Limestone Ore, (No. 9,) west side of
Clear Creek. Clear Creek Furnace, §c. Brought by Myr. H. G.
Berry.™)

A dark colored, nearly black, fine granular ore; not adhering to the
tongue. Powder of a reddish-brown color. Specific gravity 2.841,

No. T84—Livosite.  Labeled “ Limestone Ore, (No. 5,) on limestone
and under sandstone, east side of Clear Creek. Clear Creek Fur-
nace, &c. (Brought by Mr. H. G. Berry.")

A dense, reddish-brown heematite, cellular in parts. Powder of a
brownish-yellow color.

No. T85—TLismoxrre.  Labeled (* No. 6) Jones' Bank, fifteen inches
thick, east side of Clear Creek. Clear Creek Furnace, §c. (Brought
by Mr. H. G. Berry.)

A reddish and yellowish friable ore, exhibiting some dense layers,
adbering to the tongue. Powder of a light reddish-brown color.

P - —

*The numbert in brackets were attached to thege ores be Mr Berrr.
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No. 786—Lvoxtre.  Labeled “(No. 8,) {fen inches thick, above lime-

stone and under sandstone.  Clear Creek Furnace, §c. (Brought by
My. H. G. Berry.)

A dark, nearly black, fine granular ore, adhering slightly to the
tongue. DPowder of a reddish-brown color.

COMPORITION OF THE=E FIVE LIMONITE ORES, DRIED AT 2127 §,
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No. T87—Carposate oF Irox. Labec'ﬂl Ii idney Ore (No. 1;) botlom
of Clear Creeck, near Clear Creek Furnace, Bath county, Kenltucky.”
(Brought by Mr. H. G. Berry.)

A nodule, with an orange-brown exterior surface, and a grey interior;
exhibiting a few minute scales of mica. Not adhering to the tongue.

Specific gravity 3.339.  Powder of a grey-buff color.

No. T88—Impore CamBoNatE OF ImoN. ZLubeled “(No. 2,) found in
the place of Limestone Ores Nos. 3 and 7. Clear Creel: Furnace,
§c”  (Brought by Mr. H. G. Berry.)

A greenish-grey, friable, sandy rock. Powder of a light grey color.

No. 789—Carposate of IroN. Labeled “ Carlonaie of Iron, just
above black slate. Clear Creck Furnace, &¢” (Oblained by Dr.
Chwein.)

Exterior yellowish and reddish-brown; interior dark grey, fine-grain-
ed; with a few minute scales of mica. Not adhering to the tongue.
Specrfic gravely 3.370.
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THE CIMPOSITION OF TUE4E TUREE CARRONATES OF IRAN, DRIED AT 212° p_ 13 as
FOLLOWS:

——
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No. 7190—Lwvostre.  Labeled “Clear Creek Furnace Ore; above the
sub-carboniferous Limestone, Bath county, Ky." (Obtained by Dr.
Owen.)

A somewhat coarse-grained and porous limonite. Adheres to the
tongue. Powder of a purplish-brown color.

No. T91—Luwosrre.  Labeled “ Ore over the Limestone of Clear Creek,
Dath county, Ky. (To be cxamined for copper.””) (Ublained by Dr.
Ouwen.)

A friable, irregularly cellular ore, of a yellowish-brown color. Inerust-
ed with darker material on some of its surfaces. Adheres slightly to the
tongue. Powder of a brownish-yellow color.

No. 792—Louonrre.  Labeled © From Clear Creek Ore Danks, Bath
eonnly, Ky., from above the sub-carboniferous Limestone.” (Oblained
by Dr. Owen.)

A dense, fine-grained, dark-colored ore. Color generally dark yel-
lowish-brown, with some lighter, dirty-bulf colored, thin layers, and some
dark-purplish incrustation. Not adhering to the tongue. Powder of a
yellowish-brown color.

Y
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No. T03—Impure Livoxsite.  Labeled © Ore over the Limestone of Clear

Creek, Bath county, Ky.
by Dr. Owen.)

To be examined for copper.”

(Oblained

A fine-granular ore, easily broken. General color dark reddish-brown ;
a yellowish and reddish-white material appearing amongst the grains in
Resembles No.
782, (No. 7,) but has not so much diffused whitish material. Adheres

irregular portions. Powder of a purplish-brown color.

to the tongue.
No. T94—LivoniTE.

Slate, Clear Crecl: Valley, Bath county, Ky.”

Labeled “ Block Kidney Ore, over the Black

(Oblained by Dr.

Chwen.)
COMPUSITION OF TIESE FIVE LIMOXITES, DRIED AT 212° F,
No.790. | No.791. | Neo.792. | No.793. | No. 794.

Dxide of 108 o - - e 86.268 | 65.400 | 77.580 | €v.040 |  3u.000
LT R A=l I 4.366 1.604 3.297 3.265
Carbonate of lime ——caaocaao ... & trace. : tmce. trace. 6.504 1.984
Mapnegly oo sl mm it i ni, JH4l | 932 504 9 556 1.565
Brown oxide of MAOFANESE . o o - - 3.560 | .58 .aB0 1.5E0 LTED
FPhosphoric aeid. cce - cae oo ... | .2 | 1.004 LTH 1.783 1.015
Sulphurie aeid . ... __.. 303 L34 204 -267 03
Potagh o e L -G56 -JE6 | 824 ~DH3
Bale Lo iar e : A2 245 260 | .902 | 147
Silex and insoluble silicates _-..__r 2.1%0 15.080 7.040 7.980 | 44 .EBD
Combined water .. ... _________ 6.000 12.100 11.500 | 6.200 | 7.900

i R | 100206 | 100.607 | 100.374 | 100.637 | 100.272
Moisture, expelled as 212° F._____ 3.300 | 2.000 | 1.400 | 2.500 | 1.240
Percentape of metallic iron_ .. ... ﬁ'u._.:ua'|_ 45.600 m_aau_l 48. 930'1 26.612

Those ores, amongst the Clear creek limonites, which would prob-
ably yield the toughest iron, are Nos. 782, 785, 790, and 786, ranged in
the order of their relative freedom from phosphoric acid. Some of
these ores, containing more than fifty per cent. of metallic iron, especial-
ly No. 790, are almost too rich in metal to be profitably smelted in the
high furnace, without the addition of poorer ores, or clay, or other earthy
matters, with the limestone used for the flux. Ores Nos. 788, 789,
and 794, would answer well for this purpose, if' their considerable pro-
portions of phosphoric acid were not objectionable. With a proper selec-
tion of fluxing materials, these rich ores would undoubtedly make good
tongh iron.
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The carbonates of iron Nos. T87, 788, anl 789, all require careful
roasting, and contain more phosphoric acid and sulphur than is desirable ;
for although it is probable much of the latter injurious ingredient might
be dissipated by judicious roasting of the ore, and some of the former
may be discharged in the cinder, by the use of a large proportion of
lime and of some aluminous material, such as clay or poor aluminous
ore, yet it is probable that the iron made from ores, which, like the
above, contain much phosphorus and sulphur, cannot compare in tough-
ness with that made from a purer mineral. For many purposes to which
caxt iron is applied, however, great toughness, or tenacity, is not required,
and the great fluidity of the melted metal which contains much phos-
phorus makes it run freely and produce sharp castings.

No. 795—IroN. Labeled © Portion of a Salamander from the bottom
of an old furnace hearth. Clear Creek Furnace, Bath counly, Ky."
A flat, rusted, irregular mass of pretty tough iron: presenting quite

a brilliant appearance on some of the broken edges; with large shining

ficets, as though it was crystalline in its structure. It extends under

the hammer, and yields easily to the file, like malleable iron, but is rather

whiter than most wrought iron. Specific gravity 6.912.

COMPORITION.
.]I'ﬂl-'l------n- SEELALEL ETAL AL RS AR RS EE S TS AT T EF AT E T RS T . w-nﬁ“
Grapbite .. c.cccccasmcicianiracancass S R 400
Combined carbom . e e icimam e S e - B —— none.
by LT T e R e S P Lo it R e By el AR T E 2 R .64
BIRRLCIOIE - < i s s o e i B e 471
T o b B B B A A W A e i w1 i e s oone
Aluminum e e ereas S rr s F S rca F S S e A LA ET AR S A AR A A EmEEREE ABEEESE Ry e e - “m
B [ e s e A o B e e B e e et s SR P S Rl P trace.
Magnesivm ... cocceemcmnnimasnaa- i M)
Potassiom ____. e g e e e s i e e e e A7T
EEOMMINNNI - i m c  my  S imm m n m 140
1 i T P R e P S P SR Fr A e S e e P .108
IR 2 i e T o G o A s . 166
L e A Sy i M Pl W o e v o L S e s L .J69

This iron has been de-carbonized, to a considerable extent, by long
fusion in the hearth of the furnace, or by some mismanagement, and con-
sequently became too pasty in consistence to flow out freely. DMasses
of such iron, chilled in the furnace, are called by the iron men sala-
manders, and frequently cannot be removed without taking down the
walls of the [urnace.
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No. 796—Ferrrcivors Ilvpraviic LovestoNe. Labeled “(No. 4,)
same bed as ore (No. 0.) No. T83; two {o three fret thick, west side
of Clear Creel:.  Clear Creck Furnace, &¢.” (Drought by Mr. I1.
G. Berry.

A dull, reddish-bull fine-granular rock ; adhering to the tongue. Pow-

der of a buff' color. Specific gravity 2.704,

No. 797—Ferrvciyors Macyesiay Livestoxe.  Laleled “ Magnesian
ag

Limestone of the Clinlon Groupe, near Owingsville, Bath counly, Ky.”
(Obtained by Dr. Owen)

A dull, dark, dirty bufl-colored limestone, with dark iufiltrations of
oxide of iron amongst the fossils, which are abundant in it, especially a
peculiar enfrochile with lobulated periphery. DPowder of a light cinna-

mon color.
fOMPOSITION OF THEEE TWN LIVESTOXFEE, T'MIED AT 2127 7

No.796. | No.797.

_—

Carbonate of IIMe. - cce e e ciamc e cammmmna— e 23.240 51 _5=0
CATDONALE Of MBENBRIR +o. e cmme s mman smmmmn ccmomaconsena semonc] 10,531 | 21579
Carbonate of iFon. (0o cevrcenmancaas e mmmam mmm e e me e ——— SR 3.095
O G A i s e S e e L L e i S i e B B s e B.U20 | 10,647
AT o i ce e e e e e ;e m—m s m e m - = —————— B2 ! LD
Carbomiate of MABTUNESE. oo oo s cmmesmcecmsmrs = smmsmmsame | comcesoame 152
Brown oxide of mansunese . . oo v c o iccecec e cmcm e ccmmem e an e 0 |
Fhspliorie sl s s s e s R S e il L e S T 17 | 502
Sulphuric acid oo oo e emcmccascmm—eeecamana- i 633 | 235
el e L e SR i e s S B T 444 | 209
BHHEE . o o e i i i i 212 | trace.
Hilex and insoluble FIlICALES o v o e imiecias mcmcmaea 17.540 - 1.9:0
Weater and 082 _ o e e e e .263 - 1.871

Total oo oo S ———— 100,000 100.000
Percentage of lime o oo oo eceeoee- 9.877 | 29.580
Percentage of mapgnesia o . __ o ceammaoo. P ——— - IR = YL
Moistore, expelled at 2129 F._ ..., O, | 0.700 0.750

The composition of No. 796 is that of a good hydraulic limestone.
This rock would also answer for a flux in the iron furnace, if it did not
contain so much sulphuric acid; which would, very probably, injure Lhe
quality of the iron smelted with it.

No. 797 contains more magnesia and less silica, &e. Similar lime-
stones to this are described under the head of Fleming county. If this
rock contained a little more silex, it would, most probably, prove a good
hydraulic limestone. Indeed, some magnesian rocks, containing no more
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silica than this, have the reputation of making good waler lime. Hence
it is worthy of trial in this relation.

No. T98—MiseraL Warer. Labeled “Salt Sulplur Waler, from a
aell ten feet deep, about sixly steps from the main howse, Olympian
Springs, Bath counly, Ky.” (Scut by the proprictor, Mr. H. Gill))

This water contains free sulphurelfed hydrogen gas, which, however,
had been dissipated by carriage: also, free carbonic acid gas, of which
a thousand parts still contained 0.318 of a part. Evaporated to dry-
ness, one thousand parts of this water left 5.709 parts of saline matlters,
dricd af 212° F., which had the following

COMPOSITION, VIZ:

Carhonate of lime oo o oo o Cammaeoas Uaﬂ'ﬂ]l
Carbonate of magnesis o o oe oo e -124% Held in solation by carhonic acid.
Carbopabe of If00e e e mccmacccccmmcccaana a trace.

A s e e e e & trace.
Chloride of Soimm oooe o c o ae e - ccmmeem—aam o 24T
Chloride of polRSSIOM_ oo oo ae o ieaiccccmaa 183
Clhioride of masmesiu oo ce e e oo cceam o oo cmaa i )
Solphate ol lime . o e el aaaa o trace.
Bromine and foding .o o o o i e meeiaea tracea.

L T LR A B S AL Y S e B Oy o S L JiE

Waler and Jod o oo e cecaaa 1.348

Tn 1000 grains of the waler __ o eeeeo oo ue 5.709 prains.

A sufficient quantity of the water was not sent to the laboratory to
enable me to estimate the quantity of the bromine and iodine; which
latter is present in a very minute proportion. A visit to the spring will
he necessary to estimate the quantity of sulphuretted hydrogen gas which
1$ contained in the water.

Another occasion will be taken, should the survey be continued to
completion, to finish the minute analysis of this very pleasant and valu-
able mineral water.

No. T99—MiNerar Water.  Labeled “ Black Sulphur Water, from a

Sowing spring, half a mile south of the main house, Olympian
Springs, Bath county, Ky." (Senl by Mr. H. Gill.)

This water, when fresh, contains free sulphuretied hydrogen and car-
bonie acid gases; also, a considerable proportion of carbonate of soda,
giving it an alkaline reaction, especially in the concentrated solution.
Evaporated to dryness, one thousand parts of the water left 0.558 of a

part of saline matter, dried at 212° F., which was found to have the fol-
lowing
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COMPOSITION, VIZ:

Carbonate of Ime e e meccsmmemcccmc e cmmma—- 0.114

Carborate of maimesia. o cvrccceccrccmcm e A6, Held in solution by carbonic acid.
Curbonate of IPON coce e cccmccamcccm e ccaa—— truce.

Chloride of sodiom. v oo e ceamm e 129

Carbonate of 8004 e oc e cmm e e eemm 254

Sulphate of potash. .o oo oo L0z

Sulphate of magnesia . _ oo 012

L T e ot e et g A T e e KL e T 043

In 1000 prains of the water .o o. oo o aocmaoaaas 0:558 of a grain.

— e e

A very pood alkaline, chalybeate, sulphur water.

No. 800—MiNeran Warer.  Labeled © Epsonm Wuler, from a well len
feet deep, about a half nile northeast from the main house, Olym-
pian Springs, Balth eowndy, Ky (Sent by Mr. II. Gill)

One thousand grains of this water, evaporated to dryness, left about
seven grains of saliiie matter, dried af 212° F., which was found to have
the following

COMPORITION, VIE:

Carbonate of M@ oo ceo e e e 0.631
Carbonate of Magnesia - oo ccew cocccmmcccmmcae s .21, Held ig solution by carbonic acid.
Carbonate of iron.ee-ao.. PP e LI e e A trace.
AMming. oo e mcccmeae . B trace.
Ghloride of sodium. - o oo er e e B
Sulphate of Mammesia cc oo ce cecc e e am e am 2. B
Bulphate of lime_ . oo v cece e e —as o84
Sulphate of potash. . o oo e 041
Bulphite of 80d8. o cec e reecca e immaa 1.360
Sulpbate of SeoD. oo e _ao__ A& Lmce.

- e e e S, maRp SR P J13

Io 1000 grains of the water ... .cocccemcean_- 6.279 graina.

The free carlonic acid gas which the water contains was not estimated,
as a portion had doubtless escaped during carriage.

This water resembles, in composition and strength, the strongest waters
of the Crab Orchard Springs, in Lincola county. The principal differ-
ences observed are, that this contains rather more chloride of sodium
and sulpbate of lime, and rather less sulphate of magnesia, than those.
It will doubtless prove equally valuable as a medicinal agent. (See analy-
gis of Crab Orchard Springs, &ec., &c., in volume 2, of these Geological

Reports.)
No. 801—MmeraL Water. Labeled “ Chalybeale Water from a flow-

ing spring, about half a mile north of the principal building, Olym-
pian Springs, Bath county, Ky.” (Sent by Mr. H. Gill.)

This water contains free carbonic aeid gus ; the amount of which was
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not estimated, because a portion had doubtless escaped during arriage
to the laboratory.

One thousand grains of this water, evaporated to dryness, left about
a third of a grain of saline matter, dried at 212° F, which was found
to have the following

COMPOAITION,; VIZ

Carbopate of lime. oo e eeea u.ml;

{arbonate of magnesia. oo L ..oeeo-. (22 Held in solution by earbonic acid.
Carbonate of irom oo oo ____.__. oot estimate:d

Chloride of sodium. . oo .. i e ~y 035

Sulphate of MAZNESIS o o caeeeaaaoaoo. 021

Hulphate of lime._ . oo e aeaaaa 20

Sulphate of potash. o oo e e e aaan e A70

L T e e e s S e e e LA07

In 10{}0 grains of the water .. coooioaean 0.376 of & grain.

By reference to the qualitative analysis of this ,water given in Vol
[11, of these Reports, it will be seen that the quantity of saline matters
contained in it, always small in amount, varies with the season. Doubt-
less, most of the mineral springs are more or less aflected by long sea-
sons of drought, or of wet weather, making them more or less strong;
whilst the relalive proportions of their saline ingredients may remain
measurably unchanged.

No. B02—DMiNeraL WatTer.  Labeled “ Salt Waler, from a flowing well,
lwelve feel deep, about a hundred yards from the main building,
Olympian Springs, Bath county, Ky." (Seut by Mr. H. Gill)

The free carbonic acid gas present in this water was not estimated.

One thousand grains of the water, evaporated to drymess, left about
two thirds of a grain of saline matler, dried at 212° F.,, which had the
following

COMFOSMTION, VIE:

Carbopate of lime .. e eem ﬂ.ﬂﬁl‘l'i

Carbopate of magnesia ___ _____________._.._.. 034 . Held in sulution by carbonic acid
Carbonabe 6f 00D - - C oo e e eeecemeeeen LAE

Chloride of Bodium - - oo oo ceee e e m LG

Carhonate of snda - o o .o eeeeeme s S 163

Sulphate af sodg . oo o e e menen NIty

Sulphate of potash. - _.oo .. 015

Sulphate of IEBEDEAIR - cmcnis oomm = s o e AT

Bl L L L e e e -(33

o 1000 grains of the water .___.........._... 0.637 of o praiu.

It will be seen, by reference, that the saline ingredients of this water
are very similar, in kind and quality, to those in the “Black Sulpur
Water, No. 709, previously described. This contuins only carbonic acid
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gas, whilst that has alse sulphuretted hydrogen gas.  This water, like the
black sulphur water, is an allwline chalybeale. This contains a little
more sulphate of soda and a little less carbonate of soda than that.

No. 803—Mwerar Water.  Labeled “ Mineral Waler of wunlknown
properties, (cooking waler,) from a well ten fecl decp and five feet
from the kitchen, Olyinpian Springs, Bath county, Ky." (Seut by
Mr. I Gill)

This water contained free carbonic wcid gas, the quantity of which was
not estimated. One thousand grains, evaporated to dryness, left more
than five grains of saline matter, dried at 212° ¥ which had the follow-
ing

COMPOSITION, ¥IZ

Carhonate of 1ime cu e o oo imcmicmcca oo oe 0157
Carbunate of magnesin.._ o . ... vt Held in selution by carbonic eecid.
Carbunaie of Iron oo icrce ccmcmmaccacan a lruce.
Clloride of 200ium _ .o v mece e e 4.5
Chloride of potassium. . oo voceeeceicnnce o 59
Chiloride of magnesiom__. ... o ooooa.. - .o
Carllopate of g0da oo oo e e e e mmme s & brace.
Sulphate of lime._. _____ . e L2
Hulphate of potash____ o ieoicaan -2

Billoh oo e e e e e am i —m . —— MKy

In 1000 grains of the water _....... R 5.470 graina

It will be seen that its principal saline ingredient is common salt,
(chbloride of sodium,) and it is slightly alkaline from the presence of a
small quantity of bi-carbonate of soda. The chlorides of potassium and
maguesium aund the sulphate of potash, together with the carbonates of
lime, magnesia, and iron, are usually found associated in ealt waters.
This is a perfectly wholesome water for culinary purposes; and, properly
applied as a remedial agent, in some cases, will prove a valuable addition
to the mineral springs of this celebrated watering place.

No. 804—=SoiL.  Labeled “ Best Hemp Soil, from heavy black walnut
land, one and a half miles southwest of Sharpsburg, Bath county, Ky.”

(Blue limestone of Lower Silurian formation) Strongest soil of
Lath county.

The dried soil is of a light umber color. Some fragments of ferru-
ginous sandstone were sifted out of 1t

One thousand grains of the air-dried soil, digested for ahout a month
in water charged with carbonic acid gas, gave up more than fire grains
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of brown exiract; which, dried at 212° F., was found to have the follow-
ing

COMPOSITION, VIE:

Orzanic and volatile matlers . o e mi s cmm e 1.430
Alumina and oxides of irvo and manganese and phosphatea. . _______ .150
Corbonate Of lie ..a. cccracca e mmr s siemarsmacsmacmma s me s nmm e s == 2,663
MAEDEE - o e e e e e T e e e e i e o e A P L1493
T e T T T, Pt ey S U e A R o ot S g Sl ety i R e 45
P A i i S e b S e e e e e e e SR T R S e ATd

e cammemese-ec. DOt estimated.

T e e i e s S =

R o e s e L o e e i e S T 114
| £ R S— S e W R S S Y < o I |
LTI, e e o o 0 5 o e e e, e e 5.150

The air-dried soil lost 4.50 per cent. of wmo/sfure, when dried at 400° F.

ITs codMposiTion, prien .t 4007 r, 18 a8 FoLLOwa:

Organic and rolalile matterd .o .o i ccmcccmcmaao 9.597
I = e e g e R e i e T 3.950
L O IO e i i i R e B S e s 4.235
Carbonabe: ol e i s e e e e L s A e i L e s LR
DB I o o s i b, 4 g R o i o oo e LT
Hrown oxide of manganese ..o . oo .oioioo... - B e s not estimated.
P08 PR RO o i i i i o R B S i S L R S e e 413
Sulphurfic Bgid. e e e e e rcmcrsrcremr e e m e e e - BOL @8timated,
PROEMEIN o o i i i i e e e B o o B e ot g S R T S R . 2910
B - e e T e L0054
Sand and insoluble silicated. oo ce e i an s e e as s ——————— EO. 120
llllllllllll L R R S Lk L L I R R I XL REIE L EEREIREIE TR PN " EE 2SS PR L ¥ nds

100, o0

—— s

A very good soil, well adapted, by its large amount of soluble nutri-
tious matter, and its considerable proportions of carbonate of lime, phos-
phoric acid, &c., to the culture of hemp.

No. 805—=So1..  Labeled “Genuine Clinton Groupe Red Soil, from over
the encrinital, flesh-colored, magnesian limestone, (see No. T97,) two
miles west of Ouwingsville, Bath county, Ky. Primitive growth, blue
ash, sugar-tree, hickory, &c., &c”

Dried soil of a light reddish-brown color, containing some cherty frag-
ments.

No. 806—Soi. Labeled “Same soil as the preceding, from an old field
twenly years in cullivation, two miles west of Owingsville, §¢.”

The dried soil is of a slightly darker color than the preceding.

No. 80T—Soi.  Labeled “ Virgin Soil, from woods, over the gravel ore
of the Clinfon Groupe, near the Slate ¥urnace ore, Bath county, Ky.”
The dried soil is of a light, ashy-grey color, containing some duck-shot

iron ore, which was sifted out before analysis.

10
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No. 808—SoiL.  Labeled “ Soil from a corn-field, over the ore-bed of the
State Furnace, from a formation of the age of the Clinlon Groupe of
the New Yorl Geologists, Balh county, Ky.”

Dried soil of a light, greyish-umber color. Some shot iron ore and
fragments of red ferruginous sandstone and ferruginous chert, were sift-
ed out of it.

Omne thousand grains of each of these soils, thoroughly air-dried, were
digested, severally, for a month, in water charged with earbonic acid gas.
The quantity and composition of the soluble malters extracted are rep-
resented in the following table:

i e w—— N e e | . = s

No.Ela. Mo FUG.  No. BOT. No. 803

Virgin soil. OW feld. Virgin seil. 0Old field.

L e e —— e

Oirganic and volatile maters_ oo ..l .oaa.. 0.900 0.400 0.700 0.G617
Alumina and oxides of irom and manganese

and phosphates_ _ ..o _ o .. ... 47 .130 I | i
Carhonate of lime .o oo, e onn. 1,597 1.563 400 1.047
Magoesin - oo oo amaaa oo -143 el 161 160
?ﬂlphllll_'it B e e o e e 33 LLan 5 I 45

o] 21 e E e S R S S e s M kY] ; 112
SO0 e mmen cmm cmmmammoemo oo nobestim'd  .0537§ DOtestmd U3
B s L L i L e T e e e D48 ) 1id g 200
L o e e e L2357 L89G A M52
Watery extract, dried at 212° F., (grains) ____ 3.050 } 2.717 , 2.103 2.552

The composition of these four soils, dried at 400° F., was found to be
as follows:

e — =

! | i
No.£05. | No.B06. | No.807.  No. 608.

— - —
'

(Virgin =0il.” 01d field. Virgin mi'l.l Old field.

——

Orzanic and volatile mawers ____ ... ... __ B.165 7.635 a.024 5.118
AT 5 o o s i B b i s e 4.505 5.390 ¢ 3.515 ; 5.115
Oxide of TR .o s s a s e s i o e 6.6V ©  T.e=5 | 3.535 | 5.150
Carbonate of lime oo ocr canccccccancece s 570 -A20 | 095 | 170
MR L R L LTI .615 L 523
Brown oiide of manganese. ... ... _......... not estim'd not estim*d| L. | .2
Phosphorie aeid .- - . o cmecm oo A5400 246 118 L2054
Hulphurie acid_ .. .o ..___.__ notestim'd not eaiim'd’ AN .58
ol e L e e D e i 290 249 | 246 210
BRI - s i e e e e 3 e R e e a0 T3 00 049
Zand and insoluble silicates ..o o. oo oo 70.145 TE.2T0 © §6.930 B31.320

Tobals cocouiuesmuninsgg AR S ory 100,635 100.5=7 100279 1nn.217
Moisture, expelled at 400° Fo.o oo cemonan.! 3,630 1 3.450 2.435 | 2.600

i | i

T o e ma—

These are quite good soils, especially (No. 805.) although probably
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not quite as productive as the preceding, (No. 804.) The soil of the old
field (No. 806) shows, in the diminution of some of its escential
elements, the influence of the twenty years cultivation, as may Le seen
by comparing together the quantities of sofuble matters extracted by the
carbonated water from that and the virgin =oil, as well as the relative
proportions of organic matters, carbonate of lime, magnesia, polash, and
sada. 'The phosphoric acid appears in larger proportion in the soil of the
old field, probably from some admixture of the sub-soil

No. 809—So1L.  Labeled “ Virgin Soil, from woods pasture; from
Mr. Suddutl’s furm, a mile and a half east of Sharpsburg, Bath
cownly, Ky. Prinelive growlh, black locust, black waluul, black and
blwe ash, and sugar-tree. Some of the best blue limestone land of
Bath county. Lower Silurian formation.”

Dried soil of a light umber color. Some fragments of dark, soft,
ferruginous sandstone were sifted out of it.

No. 810—Soin.  Labeled “Sume Soil, from an old field, fifty years in
eultivation. Mr. Sudduth’s farm, §c., §¢."

Dried =oil of a light umber color, slightly lighter colored and more
yellowish than the preceding. Some shot iron ore was sifted out of it.

No. 811—SoiL.  Labeled “ Sub-s0il from the same old field,” &c., §.

Dried soil lighter colored and more yellowish than the preceding.

One thousand grains of each of these soils, thoroughly air-dried, were
digested severally, for a month, in water charged with carbonic acid
under pressure. The dnalyses of the soluble malerials, removed from
them by the carbonated water, are given in the following table, viz :

. No. ED9. ; No. B10. i No. Bl1.

i

I
Virgin Eﬂil.l Old field. | Sub-soil.

|

Organic and volatile matters .. .o oo ____L.o_oa. 1.5%3 0.710 0. 400
Alumina and oxides of iron and manganese and phosphates. J181 147 197
Carbonate of lime - oo oo oo oeeomme e mmme e 3.073 1.597 | .963
Mupmasiy o0 e e D T i . 200 50 L1
Snlphuric acid._ ... e mmm i A ammm—m e 145 45 .056
11 - G R i P L e A S ) 144 MRS 0an
291':!!.-_--,-,--.-.-_._--_--,-..--,-...-_..__,__..-__.- A4 26 .25

L R b T T S P AN S S e L R 214 2314 V200
LAOBE o el oo e o o e e R BT I B [ ——
Watery extract, dried at 212° F., (grains) .. _.._. R | 6.400 3.694 1.561

S i e e - o P i
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By comparing the following analyses of these goils, it will be seen that
the sub-soil is very nearly as rich as the virgin (surface) soil ; yet, prob-
ably, because the former contains less of organic matters and of other
materials which act as solvenfs in the soil, it does not give one third as
much soluble extract to the carbonated water, and would not prove to
be as productive as that, without the addition of manures. It will be
observed in these reports of the analyses of soils, that it is generally the
case that the sub-soil gives up less of soluble matter, to the water charged
with carbonic acid, than the surface soil; and always the case when the
gub-soll 18 of a more clayey nature than that. Hence these sub-soils
require exposure for some time to the atmospheric agencies, and mixture
with organic matlers, (viz: the remains of decaying vegetable and
animal bodies.) hefore they can readily give up their mineral food to
plants. From this it will he onderstood that these two conditions are
necessary to the fertilify of a soil; first, that the proper mineral ingredi-
ents for vegetable nourishment exist in it; and, second, that they are in
a soluble condition. 'The relative amount of these mineral ingredients in
a soil, other things being equal, represents its entire capability of pro-
duction, up to complete exhaustion; the quantity of these ingredients
which are in a solulle stale may represent its immediale productiveness.
Much error has occurred in relation to the value of the chemical analyses
of soils from want of attention to these facts alone.

The composition of these three soils, from Mr. Sudduth’s farm, was
found to be as follows; dried at 400° F.:

No. 809. ' No. 810. | No. 811.
Virgin soil. Old field. | Sub-seil.

—— e r—m | e e | — ——

Organic and volatile matlers. .o aa . B.376 6.30B . 4.108
DT RTIIIRI . o s e e i 5.115 5.266 | 5.490
Crxide of LoD - oo ciimn ccseccsmececmam bl o 1HS 4.235 4.235
Carbonate of lime__ oo e et . 580 445 370
Mapmesia_ .. oo eimiicmmmmn - EE s R ] B1T | 613
Brown oxide of manranese oo .o ooo. i e -195 295 I 295
Phoaphoric 801 «cceac o csesicmmas tecscces mmets e ————— 363 295 e | 3
Bulphorie Bl .« e s o e 8 i i 04 6T 055
Podash o o i T e e R e ey L2 260 . 367
NI o Jd23 0 044 037
Sand and insoluble silicabes. o oo oov o oe e omcn —eee E2.585 82.270 B4.920

WOl NG SRR 100.650  100.121 | 100.802
Moisture, expelled at 4002 F

4.200  3.300 ]' 2.650
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All the mineral ingredients, essential for the nourishment of vege-
tables, may be observed to have been diminished, in the soil of the old
field, by the fifty years cultivation ; yet, not as much as might have been
expected, probably because a rich sub-soil has been somewhat mixed
with i, and has gradually, in accordance with well known laws, sent up
some of its soluble materials to supply the deficiencies of the surface soil.

No. 812—Sor..  Labeled “ Virgin Soil, from the Valley of MecCor-
mick’s Run, Balh couwnly, Ky. Geological position: upper part of
the Knobstone formation. (Sub-carboniferous Sandstone) These
soils show debris from the Millstone grit, or conglomerate, limestone,
olive sandstone, and of the iron and coal horizon.”

(This and the following soils from Bath county, were collected by
Joseph Lesley, jr., Esq.)

The dried soil is of a brownish-grey-bufl' color, and contains much
sand; some in rounded grains; with some spangles of mica.

No. 813—SoiL.  Labeled “ Soil from a field about ten years in cultiva-
tion; the first year in timolhy and clover; ever since in corn. This
year's (1838) crop yielded forty-five to fifty bushels to the acre.
MeCormick's Valley, below McCormick’s house. Same Geological
position as the preceding,” &, §e.

Dried soil of a light-grey-brown color; rather darker colored than the
preceding.  Sifted out of it, with the coarse seive, more than half its
weight of soft olive-colored and ferruginous sandstone and pebbles from
the conglomerate, with fragments of limestone. It also contains much
sand, some of the grains of which are rounded.

No. 814—Sow.  Labeled “ Sub-soil of the preceding,” &c., &c.
Dried soil of a brownish-buff color, lighter than the preceding. Like

that, it contains more than half its weight of fragments of soft grey and

olive sandstone, and pebbles from the conglomerate, and much sand with
rounded grains.
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No. 815—S8otL.  Labeled “ Soil from a field nine years in cultivation,
(the first two years in corn, then tio years in timothy, blue-grass, and
clover, since then wsed for pasture;) from the east hillside of MeCor-
mick's Valley, directly above the place of the three preceding soils.
Geologival posifion : on the olive-colored sandstone of the fnobstone
terrace. It contains debris from the sub-carboniferous limestone; the
millstone grit and the intervening shales; day, iron ore, and coal.”

The dred sol is of a greyish-bufl’ color. It contained about one
fourth its weight of fragments of ferruginous sandstone; (which were
separated before analysis;) but does not contain so much coarse sand as
the three preceding soils, being in a state of finer division.

No. 816—Somw. Labeled “ Sub-soil of the preceding, &c., &c, Bath
counfy, Ay.”
The dried soil is of a grey-buff color, lighter than the preceding.
About one third of its weight of fragments of shaley sandstone were
sifted out of it before it was submitted to analysis.

No. B17—Sow. Labeled “Soil from the east lullsidz of McCormick’s
Valley, from the same field as the {wo preceding, and from directly
above them. Geological position: on the sub-carboniferous limestone
lerrace. A debris from the over-Tying limestones, coal, iron ore, shale,
and clay strala, along with the congloinerate, or nullstone grit.”

Dried soil of a light-greyish-umber color. Alout one .thivd of its
weight of fragments of soft sandstone, &c., &ec., were sifted out of it
before submitting it to analysis. This soil is in a state of very fine
division.

No. 818—Son..  Labeled “Sub-soil of the preceding, %c., &c, Bath
counfy, Ky.”

Dried soil of a light grey-buff color, much lighter than the preceding.
About one third of its weight of fragments of shaley sandstone, &e., &e.,
were sifted out of it before analysis.

One thousand grains of each of these soils, thoroughly air-dried, were
digested, severally, for a month, in water charged under pressure with
carbonic acid. The analyses and quantities of the soludle ezfract thus
obtained are given in the following table:
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| |
No. B12, No. E13. No. 814, Ne. ElLS. *\vl'o Bib. No. BIT. ‘iu. El&.

. YVirein
| Soil. Ol feld. Sub-soil. Soil. ISub-EmL Soil. Sub-soil.

— - r i ia———— . b
—_ == T = - = mm——

Orzanic 4 volatile matters.  0.640 0.407 0.360 1.617 0.560  1.430 0. 417
Alumina & oxidea nf imo & |

manganee & phosphates_ .263 LIHT L1593 1.507 123 B30 L9250
Carbonatg of lime.. .—...." 1.130 .4=7 Lahd 1.0%3 L1140 2,347 L]
Mirmeam _.oeeee o= F— ADE . =9 019 - S Add G L0=4
SBulphuric acid - .. .- et G2 N29 041 04l L M5 045
Puotaslh @ cceeccmm e o= =a A05 L1351 3G Lhrg L2 0 LB
il s e s R G ] il Dy o ¢ .UE.} AT5
11 T 197 214 B E] 437 | M4 L1564 l 297
[ e L oo e i L2064 .155 | o T e R hRLCEb ry ReP 00 Tl

Waterr extmet, dried at i
9127 F., (gmins).-——.. 3.677  1.757 | 1.433  4.95| 1.339 . s.ml

3

The camposition of these seven soils, from McCormnick’s Run Valley,
dried at 400° F., is given in the following table, viz:

|
No. BI2. No. H13, "'-'a El4. Xo. Blb. No. E1G. No. BIT. No. 818.
. Virgin I
I Haul. 0O fu:]d. Sub-sgil. Zail. ,-'iuh suil.l Boil.  Scbes il

! I |
64 B197 0 5.038 10,527 4,418

I

I
Orzanic & volatile matters.  4.251  3.105 | 2
Aliming . ccoeecocvannan 1515 | 1D | 1415 54000 | L ge I L L v )
Oxide of TN . ceeecane. 2,210 3,710 ) 4435 3.360¢0 , 7' . 22101 2,660
Carbonate of lime ... oae oo 195 45 : Lei) 23| N1 645 | 160
MAsnedin o e m e m e i ) | L2095 AE2 494 .l | AND : .o
lrown oxide of manganese_ L0 b aan o 220 |________- 295 415
Flinaphoric aeid .. oo o A9 0 19T L85 | AT l Y vk} 14
Sulphuric aeid __.___..___,  .033 033 | Lo23 | 076 038 N50° 0925
e A0 164210 boie . 212 NI
Smila __“__J.__“J__L_L_’ 051 040 1018 | 014 1 .11 46 SLT
Zand and insoluble silicates! 91.095 & F9.920 | 92.270 B82.745 | BG.995 B1.295 1+ £7.720
R A i ........ TS EER S R B W e

Total . _.o._...'100.033 100.000 [10i.201 '101.204 100.000 100.142 [ 1,746
i Dﬁ&ﬂ‘aﬂﬂa | 150 3.880 | 1.800

Moisture, exp'dat 400° F._; 1 415 0. '!'.hﬁ

*And onl:le of manganese.

The soils from McCormick’s Run Valley ehow considerable variety of
composition within a small space. Nos. 815, and 817, appear to be the
richest ; giving up more soluble matters to the carbonated water, and
containing more pofash, phosphoric acid, sulphuric acid, carbonate of lime
aid magnesia, and organic matlers, than No. 812. These former are in
a finer state of division,and contain less sand than the latter, and appear
to be more immediately derived from the sub-carboniferous limestone,
They are pretty good soils, notwithstanding the large proportion of frag-
ments of soft sandstone which they contain, and no doubt will prove

—
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ruite productive with good husbandry. The sub-soils do not appear to
be as rich as the surface soils. Ilence sub-soil plowing is not likely to
prove bepeficial.

The productiveness of soil No. 813, compared with its composition, is
remarkable ; doubtless its very perous nature is favorable to the growth
of the Indian corn; a plant which does not require much lime, in which
this soil is rather deficient.

Moreover a large proportion of its nutritious mineral ingredients is
in a sofuble condition ; for it will be seen, by reference to the comnposition
of the soluble ertract of this soil, that although the whole quantity dis-
solved out by the carbonated water does not appear to be relatively great,
(only 1.757 gmins from the 1000 of the soil,) yet we find in it a con-
siderable proportion of pofush, and less than the usually large amount
of lime and magnesia, which generally inake up the greater part of the
weight of this extract. Sandy soils always yield up their nutritive ingre-
dients move readily than clay soils, and, therefore, are more quickly ex-
bausted, than the heavier clay or loam soils. Ience they are with more
difficulty kept in a fertile condition than the heavier soils; and are said to
be hungry soils, because of the little durability of the manures applied
to them. Soil No. 813, would be doubtless improved by the free applica-
tion of slacked lime, especially with some plaster of paris and bone
earth, animal manures, or other substances containing phosphates; as
well as by top-dressing of marl or clay. Most of these soils are deficient
in sulphates, hence plaster of paris will have a good effect upon them.
By good managementand economy of manures, this land might be made
and kept quite fertile.

No. 819—Coar. Labeled “Codl from the Flower Hill Banks, 28 inches
thick, owned by Morris MecCorinick, situated about three miles south of
the owner’s house, on the head walers of Amel’s branch of Indian
creek, Bath counly, Ky.” (Oblained by Joseph Lesley, jr.) “Black-
smiths are particularly pleased with this coal.”

A pure, shining, pitch-black coal. Very little fibrous coal between the
layers, which generally separate with a shining irregular surface, exhibit-
ing many shallow rounded depressions and elevations. Over the spirit
lump it softened somewhat, and agglutinated a little, swelling to a dense
coke. Specific gravity, 1.288.
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FROXIMATE ANALTAIA.

i i L e e e S0 z
e ombasthie maties 10T a3.3(t Total solatile matters ......  40.29
Fized carbon in thecoke o .. _...___ 56.40 o
Light-grey ashea_ . oo nncenan i s i 3.30¢ Densecoke.....__...... 59.60
Il:'lﬂ ._l.lﬂl.'!- LU AT

The percentage of sulplur in this coal is 0.800.

ANALYS!I® OF TIHE ASIL.

O i i v e T o o e o Ay S B i e g ) .38
Alumioa apd oxides of irop and manzanese-__....... S s Fas mm B e B 1.0
I s o i e e L e o o o i i A e e e et 0 & lrace.
Magnesia.._ . ... e e A A L 8 i sy i o B g s g 5610
Sulpburie meid - L o emcaicmas i iscssrcmssssccamammn e nas e e .- TIOE E3LIMALEL.
Potash and soda. oo v e e cmm e e rmmmm s s e e bFACES OO EBlimated,

3.330
A good, pure, coal, containing but lit!le sulphur, and leaving only a

small proportion of ashes.

No. 820—Coar. Labeled “ Lowest Coal, from the new banks, 22 inches
thick, just opened by Dr. Cor and Morris McCormick, a mile and a
half above the house of Dr. Cox, and one and a quarler miles from
the State Road, on State Road Fork of Beaver Creek, Bath county,
Ky. Underlies the conglomerate, or millstone grit. The same bed as
the Flower Hill Bank on the opposiie side of the ridge. IHighly
approved by blacksmiths.” (Obtuined by Joseph Lesley, jr.)

A pure, shining, pitch-black, somewhat soft, coal ; having much fibrous
coal between the layers. Over the spirit lamp it softens somewhat, and
swells into a moderately dense coke. Resembles the preceding. Specific
gravity 1.288.

PROXIMATE AMALTAIA.

B T R.an ;
gulatile o pRsleeT et R 15 'EH‘I Total volatile matterd...... 41.14
[ i ey A e 5580
L:E;i c;ﬁ?:h[n;;hi;mﬁgﬂ ______ . 3.1‘.'![:; Moderately dense coke...._. 53.86
_H.'I'L'l (Eﬂ 100 . 10

o o

Total percentage of sulphur is only 0.672 per cent.

ANALYEIE OF THE aASH.

B s s e i T e e e e e e e R e S e 1.594
Alumina and oxides of iron and MADEADEse. (. c-on oo ceem e 1.9280
Lime._ ... e a lrace.
Magnesia ..o v e ceme e — e e emmmtemmceamemeee s e e L33
Sulphuric 8eld . oo e icesscicccaseaesm i ecacmsmrasaransesnenanesaaal0f Solimated.
Potash and 8088 oo oo o ooece iccecmcccsssecsmascsacmcsmesmmsn-=a-=---IFACEA OOt eatimated,

3.187

—— ———
o -

11
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Very similar to the preceding; containing more fibrous coal between
ike layers than the preceding, and hence probably is more Aygroscope.

No. 821 —Coar. Labeled “Coal from the ‘Big Danl,' near tan-yard,
o the head walers of Indian Creek, Lath cownty, Ky. Ded two
Seet nine inches thick, and described by Dr. Owen, in Vol. I, page
132, of his Report.” (Oblained by Joseph Lesley, jr.)

A moderately dull, pitch-black coal ; rather tough on the cross frac-
ture, but easily cleaving into thin layers, which are coated with fibrous
coal, presenting impressions of slender pointed leaves, &e. Over the
epirit lamp it did not soften much, leaving a dense coke. Specific grav-
ity 1.208,

FROXIMATE ANALYSIS.

Mol hre. - i ammciem e cmmmae oL mmaa = 290 3

Volatile combustible matters, oo oL 4.1 Total volatile matters ... 42.40
Fized carhon in the eoke oo o e oec e vee s 3.5t}

D.uk,purpli.:.h-gref ashesd oo e e E_Tdi Dense coke.o oo n e eeee 57.60

I.IH'I.i.I_D l“!:.l.l_iﬂ

=

The percentage of sulplur in this coal is 2.532,

ANALYSIZ OF THE ASH.

BT i i i i A - e L SR S s e 0.4%4
Alumini and oxides of iron amd manganee, (.- ool aeoa 2_4m
A L L L L v i e e i o v e a trace.
Mo Emea i o e e e e e ———————— i n , Dy
Sulphuric BCId. cc s cnccan s ama i ir m et Mt r e o b e mmm s mm e EeSeas  =mi 235
L 270
O e i L e R L G LS N s L S s L - 1BT

3.955

The excess in the ash analysis may be partly due to the oxidation of
sulphuret of iron into sulphuric acid and peroxide of iron. It is probable
also that the alkalies are a little over-estimated. A considerable number
of analyses have Leen made of coal ashes, however, and in every instance
notable quantities of alkalies are found in them, as well as more or less
of earthy phosphates. The value of coal ashes as manure, on heavy
clay land especially, is greater than is generally believed.

This coal resembles the two preceding, Lut contains much more sul-
phur than they.
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DOURBON COUNTY.

No. 822—DMacxesiaN Livestose.  Labeled “ Loose slab on the surface
of woods pasture, where the soil was collected, at William Duckner’s
farm, Cune Ridye, Bovirbon counly, Ky.” Lower Siurian forma-
lion. (See No. 574 of Chemical Report, Volwme I11)

A fine-granular, grey-buff rock, with numerous pores filled with darker
buft’ material. Towder of a light grey-bull’ color.
Dried at 212° I, the powdered rock lost 0.24 per cent. of moisture.

COoMPOSITION, DRIED AT 212° r.
Coarhanate of Jime o o e e oo e e e e mememmc e cccmcmecm 73,95 —47. 657 lime.

=l
Caulrmate of muzrnesin . .ccinvccocos cmmmceccr o rtmmar = 15.590— 7.4 magnesia.
Alumina, and oxides ol iron snd MANZINESE o viccnec i cmnaaaa 4. il
P il o i L L L e R S Gl o 2
Sulphirie a0l .o i imm i immmemei—sase= AT
Potasl o .... R e gy P e S T L R e S e L)
T gl

Silicious resi{_luum_.. S e e T S S S e e 2. 640

Tude, 341

BRACKEN COUNTY.

No. 823—Str Waren. “On Big Brazlen Creck, DBracken county,
Ky. (DBottled up a year, but not dininished by evaporation.) Sent
by L. G. Bradford, Esq.”

The cork of the bottle containing the water was slightly blackened, as
from the presence of a little salt of iron. No sediment in the bottle.
Specific gravily, by areometers, about 1.014.

Suline contents, about 1.7 per cent., having the following

COMPOSITION, VIL:

Carbanates of lime and maznesia, with traces of oxide of iron and sulpbate of lime. 0.n257
Chiloride of sodinm, (eommon 8all) _ o oo cecccmmmaceecsoma- 1.1ri5
B | TS| g T LT 1] ¢ e Yt i WM Mt o P b ity M e I L sl
T T R AL T s i s i e b i Wy 4N
I e e S W St NS Mg £ e v i
L T T e e G PN TR e R e s e SRS i S 0950

1.7000

Too weak to be profitably evaporated for salt.

No. 824—Saxpstose.  Labeled “ Mudstone, on the road from Dover to

Augusta, Bracken cowily, Ky. Lower Silurian formation.”

A grey-buff, impure, sandstone, easily broken; imperfectly and irreg-
ularly laminated; with many impressions of bi-valve fossil shells;
adheres slightly to the tongue ; powder of a light buff color.

Dried at 212° it lost 0.80 per cent of maisture.
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CuMPOAITION, DUED 4T 2127 r.

B and and IRnn b e B R EE e e s - — - - B8, 580
Alumire, and oxides of iron and DANEARESE v v v ccccemcmimemcceccsccmeoa=aa 6.460
B i T L I L L e L o e i o i o o e o 4520
“.‘I.Hlll!.ii:.i ____________________________ e o e el e e i e Lo e T L B9
B g T L0 o Lo [ B ey e e A k0 e SO0 2k Sl DY U S et g A S L .498
SUPHORC M. e v crcc st ettt cn bt m s raras e e AR a A e e - -200
Ry T e e e TR L S S o e e T e A e 560
B . o o o e oo v e o e e e e e 5 1 A T 5 B T B By e .166
Veater,expelled aeaped beat .. oo oo e s cmcccsise—amsaa- 1.900

100.123

i
——

Resembles the other specimens of mudstone from the Lower Silurian
formation which have leen analyzed; as reported in the preceding
volumes of these Reports.

No. 825—Livestoxe.  Labeled “ Encrinital Limestone from near Au-
qusta, Bracken cownty, Ky., where the vivgin tobacco soil was collect-
cd; (see next number.) Lower Silurian formation.”

A coarse-granular, grey limestone; on the weathered surfaces appear-
ing to be almost entirely made up of emall eafrochites, with a few frag-
ments of Chatetes lycoperdon, §c.

Dried at 212° it gave up 0.30 per cent. of moisture.

CoMPFOEITION, DVED AT 212° p.

AT G LHITI i i o o i i o sl i 91.040—=51 .084 lime
Carbonate of marmesin_ . - oo ieccciccmmccmcccmccccamomcma 3.678
Alumina and ozides of iron and manpanese___ __ .. ____ 1.660
Phorphiorio BEI o oo e mm e e e ——— 162
R P B e e e e e e i e e o e L2659
T |V e e Vel £ o L s 20
o] [ S Pl iy B et et e W Lo T A e o 148
Bilielons e - s T Rl 2.EB0D

No. 826—SoiL.  Labeled “Virgin Tobacco Soil; hillside, north ez-
posure, near Augusta, Bracken county, Ky.,on Mr. L. J. Bradford's
land.” (Obtained by Dr. Owen.) ZLower Silurian formation.

Air-dried soil of a light umber color.

No. 827—Som..  Labeled “ Sub-soil, from the hiliside, where the virgin
fobaceo soil was collected, near Angusta, Bracken county, Ky.”

Dried soil of a light dirty-buft’ color.

No. 828—SuiL.  Labeled “Soil of Tobacco Land, exhausted by succes-
sive crops, from the farm of Col. L. J. Bradford, near Locust Creek,
Bracken county, Ky. (Sent by Col. Bradford.”)

Diied soil of a dirty-buff color. intermediate in shade to the two pre-
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ceding soils. A few fragments of soft, elatey, ferruginous sandstone
were sifted out of it.

One thousand grains of each of these tobacco soils, thoroughly air-
dried, were digested for a month, severally, in water charged with car-
honic acid under pressure. The quantity and composition of the seluble
mullers extracted from each by this process, are shown in the following
table.

- No. 826, |!= No.827. No. 827,

! Exhausted
l'f'irgin. eoil. Sub-seil. sail.

Orzanic and volatile matters_ . oo oo ceemie e 2.950 0.470 0.555
Alumina and oxides of irun and mangane-e and pltmph.me-s_ 1.0HS 10 ! 147
Carbonate ot' 7. T e e il A 0 e BT S.40 AT - EpT.j
T T AL v e e o i i idh a3 - .04l
S AR MO i Cn i S e i s v i A6 40 073
PRI R i v g o i o e i, ' s N LIE NITE] AiTh
:-f--ad.'l.,.-.--._-...._._-__..____-_----.-.__-..-.-..-__.-__; Lrice. Rk . AL
TR w1 i A4 149 REY
B T o i i Sy i i i e e e 0 o s, B S ) i s e A5
Watery extract, dried at 212° F., (grains) ..o cooao. . i Y861 1.454 3,933

The composilion of these soils, dried at 400° F., is as follows:

No.B26. No. #27 ' No. 828

Exhausted
Virgin =oil. Sub-soil. +  moil.

Organic and wolatile matters ... Y ——— 7.981 , 4.853 5.459
B S i s S i i o s W T 6.643 3.6F0 4.080
L T e 6 _B25 5.540 3.215
Carbonate of limme v oececscccncnactecccecancacananamnn 1.5:6 196 .471
Magoesia oo oo e aie meiccanaa o e 1.1354 Sl LTH2
Brown oxide of manganese _._._.. A AR i s L2906 146 196
FPhosphorie aeid ____..___ S - T ' 342 . ] 260
Sulphuric acid. ... e e i i e e A10 KL 042
Putash _. oo i e em e, L1580 .45k 265
iyt [ T v M S U P S | 4T not estim’d 29
Enpd and inzoluble sl ieates o o oo o e et oo ! 72 920 Ed.310 E5. 300
T R B T £ i TR 8 L R T IR et 1.13G - Rt
Tolal oo issiuss e e e S mu.nm | 100,000 100.109

| —_—

Moisture, expelled at 400° F. ... .. oo e 6.975 I 2.950 | 2.525
|

On comparing this “ exhausted” soil with the virgin soil of the same
locality, some marked points of difference may be observed between
them. In the first place, the quantity of watery ezfract, dissolved out
of the soils by digestion in water charged with carbonic acid, is greatly
larger from the virgin soil than from the “exhausted soil;” being
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9.861 grains from the thousand; equal to twenty-nine thovsand five
hundred and eighty-three pounds (29,583 Ibs.) to the acre in the former
case; caleulating the weight of the soil on an acre of ground, to the depth
of one foot, as equal to three millions of pounds (3,000,000 Ibs.;)
whilst (rom the latter <oil it is only 3.333 grains to the thousand of soil ;
erjual to nine hundred and ninety-nine pounds (9,909 Ibs.) to the acre.
In this watery extract, dissolved by the carbonated water from the soil,
we [ind, moreover, that the pefash and line, as well as the organie mat-
ders, are greatly reduced in that from the exhausted soil, as compared
with that from the virgin soil.

The same reduction. in the proportions of the essenfial ingredients of
the soil, may he observed in the general analyses of these two sumples.
The organic matlers, the lime, the magnesiu, the phosphorie aid sulphuric
asids, the polash, and soda, ave all greatly reduced in quantity in the
“ exhausted " =oil, a3 compared with that which has not been cultivated.
We may sum np these dillerences, as calculated for one foot depth of soil
on an acre, taking the weight of this quantity at three millions of pounds
aveirdupois, as follows :

-

I Io virgin soil. In exhausted soil. Difference.
! Pounds. Pouenda, Pounda.
i

Organic and volalile matters_. ... y 239,430 164,670 | 74,560
Carbonate of lime. oo oo oaos : 47,5=0 14,150 | 33,450
Mapnesin, e o vecmmmca e — - 401, (N0 e 15, Tud
FPhosphorie acild c- e aeccancccmcemaas! 110, 2050 T.800 | 2,460
Hulphuﬁcudd-___,___.______________ 4,500 1,260 1 2,040
I oo i i e o i 23,740 T 4,740
I O A R, 1,410 S 540
Exwact, dissclved by carbionated water, o0, 543 9,948 13,5e4

During the progress of this survey analyses were made of the ashes
of thirty different specimens of tobacco, with the object of ascertaining
the nature of the exhausting action of this crop upon the soil, as well as
the influence of the soil upon the quality of the tobacco grown on it,
&e. A full detail of the results will be found in the appendix to this
Report. 1t will be seen, on examination, that the tobacco plant with-
draws a large quantity of mineral matter from the soil, and especially
more pofash and [ime than any other ingredients. I’robauly no vegeta-
ble exceeds it in this respect. It is a plant which also requires a very
large proportion of .nitrogen.
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Taking the average of the analyses of the Mason county and Bracken
county tobacco examined, as given in the appendix; we find the follow-
ing results as to the composition of the ashes; representing the mineral
ingredients of the plant, which are necessarily withdrawn by it from the
soil.

The table shows the quantities contained in one hundred parts of the
air-dried tobacco leaf, viz:

Pl s o R R R e e S S R 523
Eadt em e cmmea e i e e S M mmm e Amemsem— e mmam e ——— —_— 51
AR e it e o o B T b e i e g g = D T B e R a.10
Il R TR o s e o s o 0, 08 s - e 5 .. e o e e e i
Dxides ol iron and MANZABCEE. (oo an commccccanon S R e i A5
P ST I o o e i o i v o 1 e 8 s o B, .6l
Aulphurig el = s e e T S e S e R e e e e .63
Chltrine coccc e ceccmce cme e e s mc——————— o oo e S e Hil.]
e e L e M T i el i i Ad
Carbonic ncid ammd o83 .. . oo e et o e e e mmme i mee———. 4.490
Ash, in 100 parta of air-dried leaf . . e e 15.2{ parts.

Or a little more than eightcen per cent. of ash, or mineral material, in
the dried tobacco leaf.

Taking the average crop of tobacco at one thousand pounds, and add-
ing one third more for the stalks, &c., removed {rom the land, the quanti-
tics of the essential mineral ingredients of the soil removed from the
acre, in one year, by this crop may, be represented as follows:

Pounda,
Poraalc o oo o amm v s e i o e i i 69.74
Bl s s S 6 . Ei)
S e PR e T e R 65 .00 equal to 121.17 pounds carbonate of lime.
Mapnesin oo i ST e B.GT
Flwgpbneie acid_. oo oo b e B.13
Sulphuric aeid . oo e e e a B.40
LI 1T O P s ey S l.u6
Ml o e e Crs m W 5.th

It may be interesting to compare, in this place, the quantities of these
essential mineral substances taken from the ground in average crops of
wheat, Indian corn, and tobacco, as hased on the analyses of the ashes
of these grains to be found also in the appendix to this RReport.

Tuking the average wheat crop at twenty bushels of 60 pounds to
the acre; the avemage corn crop at fifty bushels of 56 pounds, and the
above datum of the tobacco crop, we have the following results; disre-
garding the straw, stalks, cobs, &e., &c.:
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—_—— i — — - — - . S ——— —— — oy e

Ina wheat crop of In a cormn crop of , In a tobacco crop

20 bushela. a0 bushels. *  of 100 Tba,
i
Founda. Pounda. | Pounda.

| i i
Potash. oo e cee e cmmmeecaama 5.45 B.06 | £0.73
e T R S S L 13 6.22 | 6.50
Lime oo cmeecec e emmmaa 1.63 i A =52, L0
Magoesia o oo o oo cmama e e 2.41 .61 B_&7
FPlhwanphorie acid. . cc e v e e e 9.12 11.E5 .13
Huplinric 0gida e e uecmmmnammne—an i not estimated. .40
L 1 T1T 1) 17 PO 45 ' pot estimate]. 1 0&
T o] ool e S i e By e gy | .41 a1 5.86

e

* Equal to more than 121 pounds of carbonate of lime or limeatone.

The above table is very instructive as to the peculiar exhausting action
of the tobacco crop. It will be seen, that not only does it require much
more of &/l the essential mineral ingredients of the soil than the grain
crops, but that the tobacco is especially a pofash and Zime plant, robbing
the soil of these materials with very great mpidity, and taking up about
as much of one of these substances as of the other.

But when we ascertain the number of years which would be required
to reduce the valuable ingredients of the virgin soil, described above, to
the quantities found in the “ exhausted ” soil, by the annual removal of
an average tobacco crop, we find, that-if these two soils were originally
alilce in eompaosilion, which 1s probable, some other causes have been in
operation, during the cultivation of the soil, to aid in its deterioration.
For it would have taken nearly seventy years to reduce the pofash, and
about two hundred and seventy-six years to reduce the carbonate of
lime, from the quantitics contained in the virgin soil to those existing in
the “ exhausted ” soil.

I venture to assert that, in all cases where Aoed crops have been cul-
tivated, the deterioration of the soil takes place more rapidly tban can be
accounted for in the vegetable products removed from the land; and
especially, when, as is the case with the tobacco, large spaces between the
plants are kept clean of vegetable growth during the growing season.
Because the atmospheric water filtering through the land, and the active
agents, heat, light, and oxygen, are continually decomposing and carry-
ing away more or less of its essential ingredients. If the land is well
drained, or on a slope, this action is accelerated; but if its surface is cov-
ered with growing vegetables of any kind, these are constantly absorbing
the water from the depths of the soil with its dissolved materials, em-
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ploying these materials in the formation of their tissues, and finally, when
they decay, leaving them to emich the surlace of the ground. Ilence
land constantly covered with weeds or grass tends to become ncher on
the surfice, whilst similar soil, kept perfectly clear of all vegetable growth,
and subject to the atinospheric agencies, must give to the rain water which
flows through it, more and more of its valuable soluble ingredients, and
undergo great loss of organic matters, &e., by decomposition,

But the reason why the “exhausted” soil failed any longer to produce
profitable crops of tobacco, is not because it dul not contain polash, lime,
magaesia, &e., &e.,, &e. It will be secn, on the contrary, that it still
retains enough of all these essential ingredients to constitute it a preffy
good soidd.  Doubtless, it would produce good crops of wheat, corn, grass,
&e., &e.  The tobacco plant requires much nitrogen in its composition,
and, possibly, enough of this was not furnished in a given time for its
wants; it requires a considerable amount of su/pluric acid also; but
especially, if requires a lurge quantity of disselved wmalerials from the
soll within a short space of tine, so that a large amount ol the essen-
tinl ingredients of the soil must be in a soluble condition, or, in an imme-
deately availuble stufe, to enable it to grow with vigor.

In this % exhausted " toluceo soil, the same thing has occurred as fre-
quently takes place with other crops; with clover, for instance; which,
alter having grown with great vigor for 2 few years ceases to do well on
the same land, which is hence said to be “clover sick;” although the
land is far from being exhausted, as is shown by the fact that other crops
are produced on it in great abundance.

Clover, like tobacco, withdraws a large amount of potash, lime, &c.,
&ec., from the soil. Clover hay, according to Dr. Emmons, gives 5.06
per cent. of ash ;* which is of such a composition that a ton of the clover
hay takes from the soil in which it has been grown, the following quanti-
ties of its essentinl ingredients:

Pounds.
Potash oo oecccea S S e S L 32.153
M O o e A 8 8 A .'l-t‘.f-u?j-
e D e O Il o i e m et e i s e 5 i T i 8 B e :..E.:I:H
BUATIBIER & o oo i o i o A g 4.-70
Ph-l-uph:l.le.-l__,_,__u-.-.....----_---________.__ e o o e e 8 e e ) ﬂ:l--_-ill
Sulphure Ao v oo ceceecs s mm e ammm e e e — e = ma ]
IO - - o o oo o e L i . i B e o B £ L

B Tl o i s e e, 1l s amam 1.054

* Natural History of New Yerk, Aorisulture, part V, page BB

12
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Clover, like tobacco, or any other quick growing plant, consumes very
rapidly the soluble or immediately available portion of the soil. Clover
may be made to exhaust the soil, by cutting and taking it off the land
in large hay crops; or it may be made to enrich its surface by grazing
it down by hogs or cattle; when the salts are mainly restored to the soil
in the excretions of the animals; or by plowing it under as a green
manure. At all events, the large roots of this plant are always left to
decay in the soil, and tend greatly to enrich the surface and increase its
quantity of sofuble nutritious matters; whilst in the case of the tobacco
crop, the whole plant is removed, and the soluble portion of the soil is
thus rapidly diminished. Clover, grazed and plowed in, may be advau-
tigeously employed, in rotation with the tobacco crop, to sustain the fer-
tility of the suil, and special manures, as lime, plaster of paris, wood
ashes, bone dust, or super phosphate of lime, with guano or other animal
manures intended to beuefit the tobacco crop, might very well be applied
to the previous clover crop.

It has been proposed to restore the fertility of tobacco soil by giving
it top-dressings of nitre (nitrate of potash;) but this, as might have
been expected, has not been found eflfectual in practice. By studying
the composition of the ashes of tohacco, we learn that lime, sulphuric
nrid, and other mineral ingredients, are necessary to this plant as well as
polash ; and common sense tells us that an oecasional supply is not
suflicient, but that it is necessary to furnish the nutritive materials to the
plant regularly and constantly during the growing season, A compost,
rich’in polash, line, maguesia, phosphates, sulphates, chiorides, and soluble
silica, with decomposing organic mallers, and wmnmonia salls, or other
nitrogenous conpounds, would, theoretially, supply to the tobacco plant
all that is necessary to its growth  Such a mixture is contained in good
guano, (except that guano is deficient in potash,) and in the urine and
fices of animals, in good barn-yard manure; but it is found that the
direct application of such manures is liable to injure the flavor of the
tobacco, although they may cause 4 heavy growth. There is no doubt
that this inconvenience may be averted by applying them to the previous
crop, as clover, in rotation with the tobacco. IRegular irrigation with a
weak watery solution, or mixture, of these materals; especially to the
young plants; applied to the soil only and not to the plants, according
to the Flemish practice. wonld be the next most effectual mode of supply-
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ing them, and would cause a strong growth of the tobacco, as well as
maintain the productiveness of the land. But this mode is not likely to
be employed in this region at the present time. It is the practice with
some tobacco-growers to manure the hill in which the plant is grown by
throwing in a handful of w/icat bran, which by its speedy decomposition
furnishes much natritive mineral matter, in a soluble condition.

The stalks and roots of the tobacco should in all cases be allowed to
decay on the land which produced them, or in compost heaps, to furnish
it with manure; or, if burnt, the ashes, which contain the valuable min-
eral elements, should be restored to the soil at the proper season.

On examining Table VII, &c., of the tobacco ash analyses, in the appen-
dix, it will be seen that, in the Magon and Brucken county tobacco, gen-
erally, there is & deficiency of chlorine, as compared with the Havana
and Florida tobacco. It might be well for some intelligent cultivators to
experiment, by irrigation with weak solutions of chlorides; especially
chloride of amuronium (common sal ammoniac) and the chlorides of pof-
assium, sodium, magnesium, and calciwm, (common salt, &c., &e.) Tobac-
co raised, in this region, directly from the best imported Havana seed,
although like its parent ptant at first, soon loses its flavor and increases
in size. Whether this deterioration is owing to the properties of the soil ;
to distance from the sea, the air over which always contains marked
traces of chlorine, iodine, and bromine, or to other atmospheric or cli-
matic conditions, might perhaps be ascertained by careful and judicious
experiment.

Under the head of Mason Couxty, in this volume, may be found the
analyses of other tobacco soils; and in the appendix are recorded the
results of the analyses of the ashes of thirty different samples of tobacco
from various parts of the State, and from Flonida and Cuba, as well as
an abstract of some analyses of the ashes of the tobacco leaf and stalk
of Massachusetts and Maryland, made by Chas. T. Jackson, M. D.

No. 829—Soi..  Labeled “ Soil from Dr..J. P. Bradford s grape farm
near Augusta, Bracken county, Ky. Lower Silurian formation.”
Dried soil of a dirty-buff’ color.

One thousand grains of the air-dried soil, digested for a month in
water, charged with carbonic acid, gave up about four and @ third grains
of sohible extract, dried at 212° F., which had the following
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COMPOSITION, VIE D

Organic and rolatile mattern . ne e cece s cemismscmssmiscessseme—- 0.700
Alumina and oxides of iron and mancanese and plusphatea. _________ __.__ .2=0
Carbonute of e oo oo ccmacmcccmacimmn e acmicmm e 2.1e0
TN TN i i % e e e 0 B o 5 O 5 .1¢0
Bulphurie meil . e e cm i e sm— e ——— H28
i s o e E o S e e e L3
B o L e
T i e e T e e e L i e e c2I0
b Lo T N e P U U e T R A g .67d

4.390 grains.

——— =

The air-dried soil lost 3.675 per cent. of maisture, al 4007 F., dried
at which temperature it bas the following

COMPO=ITION, YVIT:

Orzanic and volatile Mat0ers oo oo e dec ccm e cmmme— - mmm T.412
PR TR s e i e S ST e e s e T e e e S R N T 500D
LT P T 77 6.975

Caren il G e s E ] D s ane e e s R R e R e S . |

M T RN i s i o i e A R i o i s m 2 S s v e e T o - e e 1.6G23
howrn OXUTE Gl DA MEAIIE € oo o o e e asam s b ee e L2061
Plipliorie aciil oo ooae cnu. e W e - v, st Er e e
el el e e e L I S S T LA
Put..l“h- ............ Y T i e i g " 5 ot s et s e - e e e g . e e 1.164
EI!I.]:I.....__.._-._-..-.__-.__.____d____-_____|_____,__,.-,._.______,_,._,______,__________ LU
Saned and insoluble s liemles . oo o e e e e e e e e e e e emm - T4, =05
B o e T e Kl

10 D

A soil remarkably rich in pofash, well adapted to the culture of the
grape. From its very small proportion of sulphuric acid, it is probable
its prodactiveness may be increased by top-dressing of plaster of paris.
In the appendix to this Report will be found some analyses which we have
made of the Catawba and Iferbemont wine of this region; with remarks
on the influence of wine culture on the fertility of the soil, &c.

No. 830—SoiL.  Labeled “Clay in which Tudian bones are found at

Angusta, Bracken county, Ky. Lower Silurian formation.”

The dried sub-soil or under-clay is of a light chocolate color, and was
found to contain a few fragments of decayed bones, which were sifted out
Lelore proceeding to the analysis,

One thousand grains of the air-dvied soil, digested for a month in
water charged with carbonic acid, gave up mwore than three and a half
grains of drab colored extract, dried at 212° I, which had the follow-

ing
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COMPOIITION, VIR |

QOrganic and volatile matters . oo e e e e 0.200
Alumina and oxides ol iron and mansanese and phosphutes - oo .- 250
Caurbonata-ol Time o e s s e Cic e s R e e R e PR
T B T o o e ., 349
ol T TTTT 5 T L T A K PN R IO S S AR PR P S P Ak
LT i o i 4 )i S e - =2
i s e o]
I L i i, e . e S s i 246
Do s e e e L L S A S el Ll g7

A.670 grains.

The air-dried =oil lost 1.635 per cent. of moislure, at 4Gﬂ° F., and
thus dried, had the fullowing

COMPORITION.
Oroanic and volalile Matlers o ccvee oecnce tmmmcccscscmcnscsmmemesmcesecaeen—- 3.497
TN N o e . P e s e o o e e e e ottt SR 3. atll
e R I o o i i g e i e e o e = 4115
U ulonni e of LI o o m o o e mmm e mm e e e A
N B o e s e e e e e i RHE
Hrown uxilde of Monmanese .. ceceoccccecasescacsscemcssmnmmsann oamil A4S
T e LT L TP S P e et A S Tl S s o A oo e R i
R R e e e s R S e L0435
PEAlL o i T T e e o e 319
L e e e e e T T et R s A Pl LAy
A PR e TE L P 0 v e e R ol L o e e i MRS el ek et A EG_ U3l
LU::-_,._.,___._,___,_,___,_____,‘___,______-___,-______-,____-_'_-,______-________r__ AT

RITERETIT

The phosphates of the bones do not seem to have been diffused, in any
marked manner, through this sub-soil.

No. 831—Sow.  Labeled “ Virgin Soil ; James Dunnivan's land.
Growth small while oak. Lower Silurian formalion, DBracken
county, Ky.”

Dried soil of a chocolate-grey color. Some fragments of soft ferru-
ginous sandstone were sifted out of it.

No. 832—So1L.  Labeled “Soil from an old ficld, sixly years in culti-
valion ; Janes Dunnivan’s farm, adjoining the preceding,” §c., §c.
Dried soil of a slightly darker color than the preceding; containing

some fragments of soft, ferruginous sandstone.

One thousand grains of each of these soils, thoroughly air-dried, were
digested, severally, for a month in water charged with carbonic acid.

The amount of soluble materials extracted is as follows:
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i i
t No.B3l. | No. B32

i
Virgin eoil. | Old field soil.

Orpamic and volatile maltera__ ot e R AN 0. 666 ’ 0.2R3
Alumina and oxides of iron snd manganese and phosphates ... __ ; 130 AT
e A O O - s o e S e i i i e i i s e ] 530 . GEI
AT Loy i o e o s G s s T e S R e L 166 U86
T L T S R SR S S L T 037 ! 022
TOUIAIL oo o i e e e o e i e e i B T i JET 152
R e e e e e iy A not estimated.
B Tl e i G i e o o i e e i o b e P e e A9 el
R L i e M e e PR e oo L Doy i B ] A75 1249
Waters extract, dried at 212° F., (ET2in8,) cueeeeccecomommannn- | 2.U17 1.3490

The coipogition of these soils, dried at 400° F., is as follows :

]

[ No. E3L. . No. B32.

| | T L L L aar

——

i Virgin soil. 0Old field soii.

|

— -

Dreanie and volatile matbers .o o o e i eimmccemec e 5.931 3.798
AN e e S e T e S B e L G L S 4.115 - 3.465
hxidde 0F Ir0m . . oo o o ime e e e e mmmcm e cmmsmm—m—eee 3.435 3.210
Corbonate of Llime. o e ae o e rcrmcrtarrccemc e m 300 . M)
Magnesia - e e s s e ma s e -BH36 | .BEG9
Brown oxide of MoDEanese ..ocecececccacermncman. o e not estimated.' ... _______.
Fhosphone acid. o oo oo ee s o emcmmmicmmcccscccmscmmeem oo LY a7
=T o T T R e Ao L e B e et notestimated. ..o ocieocan
Potash _ . oo e cimm e mm e a— 190 | .237
R o e i o A S o e e i i 034 OB
Sapd and insoluble silicates .. o e e E4.695 | B7.070
o i e s e o 0 A 40 ) .y

B - i R L R L R R R N e e e 100.000 100,000
Moistare, expelled at 4002 F. . ____. e AT e T er 2.4 o.525

These soils show one of the few exceptions which we have found to
the rule, that the long cultivated soil contains less of the essential ele-
ments of vegetable composition, than the virgin soil of the same locality.
To what cause this apparent anomaly is to be attributed, we do not
know, in the absence of any of the sub-soil, which did not come to hand.

BREATHITT COUNTY.
No. 833—Sauve Iscrustation, on Sandslone, called “nitre” where
found; moutl of Troublesome Creek. Brought by Messrs. Downie

and Lesquereux.

This was found to be gypsum, or sulphate of lime.
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No. 834—Coan  Labeled “ Cannel Coal, Round Botlom, Quicksand
Creek ; three or four miles from Jackson, Breathitt county, Ky.
Whole thickness of the bed thirty-seven inches ; the lower twenty-one
tnches being cannel coal.”

A dull black coal, cleaving in layers, with a satiny lustre on the cross-
fracture. No fibrous coal between the layers, and no appearance of
pyrites. Does not soil the fingers. Resembles Haddock's cannel coal,”
but contains more ash. Specific gravity 1.278.

Over the spirit lamp, it gave out much flame; does not soften much
vor agglutinate, leaving a dense coke.

FROXIMATE ANALYHIS.

| e T P —— .70 -

Volatile combustible matters_ .. ____._ 44 opf Total volatile matcers._  44.70

Fized carbon in the cobe - _ o _____ 39 .5y

Light-grey a8hes - o ceoeoomoomoeeoenone. 15,4y Densecoke...........  55.30
100.00 104 .00

iy m———

The percentage of sulphur in this coal is 0.452.

COMPOBITION OF THE ASH

I 0TI oo e s i W Tl 11.584
Alumina, und oxides of iron and menEEREE oo oo ool ciimcmiaooaa 2.950
Lime.ecccacacaaa L e i Al e o S e R B R R 25
AR TN v a i e S e i s 5 e i o Y e D MR B S e S B e el L240
Phospheric acid. oo o cceae o o e R i e 8 Lrace.
ol e e L T g S L D A0
Potash and sode and loss __ .. .._____ S R i S B i e R 201

15.400

To test the oil-producing power of this coal, one thousand grains were
submitted to distillation; the heat being gradually raised to a dull red
heat, and the products collected in a train of three tubulated receivers,
with a bell-glass to collect the gas; and the following results were
obtained :

120.30 grains=860 cubic inches of pretty gas-
273.00 grains of moderatelyr thick crude ail.

J0 00 grains of ammoniacal water.
576.70 grains of cellular coke

1000 .00
It does not differ much from Haddock’s coal in the production of oil,

but yields a greater measure of gas. (See Vol. II, p. 217, of these
Reports.)

* See Vol. 1, page 354, of these Reports.
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No. 835—Coar. “Cannel Coal from Mr. Soutl’s coal bank, (three feel
thick)) near Jackson, Breathitl county, Ky." (Brought from Frank-
Sort by John C. Mason, Esq.)

Resembles Haddodk’s cannel coal. A tough, pure, dull-black canuel
coal. No fibrous coal between the irregular layers. Presenting an
approximation to the bird’s-eye structure in some pieces. Specific
gravity 1.219.

Over the spirit lamp it burns with much fame; swells a little, and

leaves a dense coke.
FRAOXIWMATE ANALVYSIS.
M O e i e e e e b e e e S e 0,3}

Vilatile combuatihle matters. - . __ 86.5 Total volatile matters. . 37.00
Fixed carbon in the coke .o cuooo & Je 1y
Light-purplish-grey ashes . ... .. ... 4.908 L'ense cokig—nmmnnses=e 4.9

100, (M) LAy . 0

The percentage of sulphur was found to be 1.513.

COMPO3ITION OF THE ASH-
B N NI o oo i o i 0 o o o e o 1.524

Alumina, and oxides of iron apd MaNTuDese . ... cirecsecesmsssrcam e 1.59~0

NI om0 e 0 6 o 417
.'.'\!tgnen'i.n e L e e o T e o L1489
Fhosphoric aeid. . i cm e immmnn cemms s mmm e A ssee e ———— trace.
I L T Ik s o i T L e e i e i e i b o e .240
T P, e K1
Bodd i et e e - & e i i o o e - 142
L8 e e e e ccmmsmmrmm s mmmE rm mEmE e mmmm e e - i

oo 4.900

Submitted to destructive distillation, for the estimation of its oil-pro-
producing power, the following results were obtained, viz :

i THE 100D omarws.
Pretty pood gas, and loss. oo oo e e e e e 134 prains=675 cubiec inches.

Moderately thick crude wil .o o on o omooom oLl L a4

Ammoniacal WATer .o cccrec e i a e e s n 6

Denge, poroud 00ke o v v e e e s 466 =
1000

In round numbers, it yields about one third of its weight of crude oil,
besides a coosiderable quantity of good illuminating gas. The coke
which is left will prove an admirable fuel. No doubt it could be profita-
bly worked for coal oil, of which it yields fully as much as the Breckin-
ridge coal. As this coal does not contain large percentages of sulphur
and ash, the gas from it might be easily purified for illuminating pur-
poses, and the coke could be doubtless employed for foundry purposes.
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BRECKINRIDGE COUNTY.

No. 836—SaxpstoNe.  Laleled “White Sandstone. Cut of the Breck-
inridge Coal Company's Railroad, Breckinridge county, Ky.”

A very friable sandstone; easily crushed in the fingers into small

clear grains of sand, wilth a few minute dark-colored specks and small

scales of mica. Appears to have no cement to hold the grains of sand

together.
Dried at 212° it lost 0.01 per cent of moaisture. Ilcated to redness,

it lost 0.50 per cent. of water more.

COMPOSITION, DRIED AT 2127 F.

Sand and insoluble silicates .. __.. e e L L L R S S 98 .340
Alumina and oxides of iron and manzanese. .. .ccinceciimaaa- R - 280
T £ e o s e e 0 5 i a trace
TR R TV NN o i e i i e g . . ek o o 266
Phoaphoric neid .. oo e i cssmc tim s s m s ————— a brnca.
Sulphoric Al cm e e dmdmnimadmansemascas = szacc—scmsmsmsaso
Ec‘:du*!Ij W -'---'I'---'----'-'I--'I-l-'!'F-I'F'Il'--!llﬂ-"i'-"‘-il-i‘---':‘-“——-'i"-i tmcﬂ’
N AR I OB o o i s s 2 R e e e M A i 172
LOw. 000

A sandstone pure enough to be employed in the manufacture of white
glass. It would be quite refractory in the fire also.

Another specimen was sent to the laboratory labeled “ White Sand-
stone, Tar Springs, Breckinridge county, base of coal measures,” which
seems to be identical with this.

No. 837—Sow..  Labeled “ Disintegraled Limestone, forty feet below the
base of the millstone grit, near the head of Sinking Creek, Breckin-
ridge counly, Ky. No plant or lree, nor even moss, grows where this
rock furnishes any considerable portion of the soil. Growth, on the
lop of the sandstone, black jack, and white and red oak ; on the face
of the limestone, post, and white oak and black jack and a coarse
grass.”” (Sent by Mr. S. 8. Lyoi.)

This dried soil or powder is of a greenish-grey color.

Onpe thousand gmains, air-dried, were digested for a month in water
charged with carbonic acid, to which it gave up more than seven grains
of soluble extract, of a whiteish-grey color, dried at 212° F., the composi-
tion of which was found to be as follows, viz:

13



08 COEMICAL REPORT OF GEOLOGICAL SURVEY.

Dreanic and volatile matters e e ccmm——————— 0.417
Alnmina, and oxidesof iron and manganese and phoephates__ .. _.__ .. .... R{E]
BT L] R T T e et S e i R Ve P S SRR L e P el e Y 6.297
T BT oM N o i i e 8 1 Rl
Bulphnrie 2ok . o o mm s e GRS R e e -not ealimated.
Potash.. . ...-...--.-.-...,..,,..-.."-,,.,-...,,,_.--___'________.____.___ L2
O o e A
B8 . o e o e e e e M aam—smmmsmmem——— =9

7.U]15 grains.

The air-dried powder lost (.25 per cent. of moisture at the tempera-
ture of 400° F. Thus dried, its compeosition is as follows, viz :

Dirzanic and volatile matters _ = e e 1.839
Alumina, and ozides of iron and mmgnnﬂe._ b e Ao om0 e 2510
T T I i e i e i e e o i ) o i &0 . 050
CAPNONALE OF TNB IO R - om0 i i Lol
Pl O Tl e o e e o o i i o o i s A30
e e L e L e e rd
PO s o e e e e e 217
IR e L e e e s A A 61
Bund and insoluble silicales .o o eeee e ceeccmimmme mccmsasscsss-smsasmemamasa= 34 . 580
o e e e .528

100, ()

The principal peculiarities in chemical composition, presented by the
analysis of this disintegrated limestone, are the very large proportion of
carbonate of lime and the small amount of phosphoric acid present;
with quite a moderate quantity of orgunic and volatile matters. The
carbonated water dissolves a large quantity of the carbonate of lime,
causing the soluhle extract to appear proportionately great.

This very large amount of carbonate of lime and paucity of phos-
phoric acid appear to be unfavorable to vegetable life; whilst the peculiar
physical condition of this =oil contributes to prevent the healthy growth
of vegetables upon it. Some remarks by Dr. Owen on a soil of this char-
acter, in Vol. I, pages 81 and 82, wounld seem to apply well in this
instance also.

The rock next described is the limestone from whence it is derived.

No. 838—Lmestose.  Labeled “ Grey Sandy Limestone, from which the
above disinteqrated limestone was derived, Breckinridge county, Ky.”
(Sent by S. S. Lyon, Esq.)

A dull, light-grey, granular limestone. Dried at 212° F,. it lost

0.10 per cent. of moisfure, and bas the following
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COMPOAITION, VIE:

CArBonAte OF T8 e e cn o rme as as mas mm s me e s = m—————— B0.GED
Curbonate of magnesis. oo .o cunom oo mcmeaaaaa. e A 1.473
Alumin, snd oxides of iron and manganesd . oo iceiicicmmeemmcmm—imenaa 1.5e0
Fipaphoric 8ot o oe o iae i ia i iamiiicacmammsssssmsme s emacaE .= & trace.
Sulphuric aeid. o o e cmeimmmimm s csas e mses s msemaeee e 166
Pl o e i s i i e e A e e e ] 398
A o e me m e S S S R S S e SRS S e AR S EE S R — . e A ——————— 040
o ] BT R el e T e i i o i 15.580
Lom o o o e o e e e e e S S S R -033

100, nia

e e —

This limestone contains less phosphoric acid than is usual in rocks of
this kind. Had it a larger proportion of carbonate of magnesia, it
might be a good hydraulic limestone.

No. 839—Sote. Labeled “ Virgin Soil, from Mr. Dent's land, two
miles north of the base line; one mile west of Sinking Creek, Breck-
inridge county, Ky. The waste of the limestone 200 feet below the
Lase of the millstone qrit.  Hillsidewith a capping of the lowest sand-
stone of the millstone qrit; twenly feel of which rest on the top.”
(Obtained by S. S. Lyon, Esq.)

Dried soil of a dark umber-brown color.

No. 840—Soi. Labeled “ Sub-soil of the preceding. Mr. Dent's
Sarm,” &e, §e.
Dried soil of a rich light orange-brown color.

No. 841—Soi.. Labeled “ Virgin Soil, farm of Mr. Davis, on Sugar
Caimp Creek, Breckinridge county, Ky. Geological position; forly-
eight feet above the top of the Tar Spring sandstone. Probably the

waste of the second limestone above the base of the millslone gril, and
of the sandstone above.” (Sent by 8. S. Lyon, Esq.)

Dried soil of a dark-grey color.

No. 842—SoiL.  Labeled « Sub-soil of the preceding. Farm of Mr.
Davis,” &e.

Dried soil of a greyish-buff color.

No. 843—So1L.  Labeled “ Soil, from a field fifteen years in culliva-
tion, farin of Myr. Duvis, §¢. Sume Geological position as the two
preceding,” §c.

Duied soil of a greyish-bull, or dirty-yellowish color.
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No. 844—Soi..  Labeled “ Sub-soil of the preceding. Farm of Mr.
Davis,” &

Diied soil of a rich brownish-bufl color, darker than the preceding.

No. 843—Sair.  Labeled = Soil from Mr. Alexander Jones' farm, near
the Litchfield and Big Sprivg road. Geologival position: above the
lowest sandstone of the millstone grit.  Forest growth, black oak,
hickory, post and juck oak.  Under-growll, hazel, sassafras, and some
black guin.  Fine tobacco land; butl said ol lo wear well.  On the
sicarly level platean lying belween the heads of Sinking Creek and
the small branches of Rough Creek, Breckinridge_county, Ky.”
(Sent by 8. 8. Lyon, Esq.)

Dried soil of a light. yellowish, umber color.

No. B46—BoiL.  Labeled “Sub-soil of the preceding. Mr. Alexander

Jones’ farm,” &, &c.

Dried sub-soil of a greyish-buil’ color.

One thousand grains of each of these eight soils, thoroughly air-dried,
were digested severally for a month, in water charged with carbonic acid.
The analyses of the soluble materials thus extracted from the soils are
gwen in the foilcm-mg table, viz:

r—— e ———— T T m i m— - - o

'H.u E39. "\.0 Egi. "\r} Edl. No. 842 No. B43. Nu B4, ﬁIo.B-IE.'Hu. E46.

|
Virvin :-uh soil.! ¥irgin Sub-seil. |ﬂld. field Sub-soil.! Soid. | Sub-soil.
! Soil. © Soil. I Soil.

e ok =t I e P

Orgnnic & volatile t | ' ‘

MAtlers oo e-war 0733 0.250 0 0.500 ¢« 0.2603 0.300 ¢ 0.377 ! 1.100 0.350
Alumina & oxides ! I | :

of irun and man- i : ' |

ganese and phos- ' 1 i

phates o .ocoani 147 -046 -131 L0el A07 0 081 230 47
Carbonate of lime 5.040 47 0 1197 .263 . 563 347 .797 30
Magnesin_ ....... 21l 055 0 -133 ! 1000 .101 096 160 .086
Sulphuricaeid. ... o e e o 028 028 1 L062 .018
Potash .. __...__ 075 D25 L0350 AHT 079 ' U6l A .055 26
Bt ~pn e mmm s S .046 ¢ 017 013 028 025 A2
Balvea_ oo L2 kG -156 ;  .264 - 230 | .13l .1E0 -097
Loas e oo oman o ] 046 137 L4l | 1 091 007
Watery extraet, | - | | i

dried at 2197 F ! ' [ |

(ETains ) .coan. , 6. EES 1.300 . 2.350 | 1.117 . 1.466 | 1.149 ] 2.700 { 0.523

The composilion of these soils, dried at ~H.l"l'}c is given in the following
table :
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| | I | |

'No. Bﬂﬂ.lﬂn, E40. No. B4l. No. B42. No. ¥43. No. £d44. No.B45. No. Bd6.
I ! | i

‘ Virgin Sub-soil. Virgin  Sub-soil. Old field. Suhﬂuit.i Soil. |5uhvuvuil.

Soil. Soil. Soil.
Orzanic & volatile | ! i | | ‘l
LT 8.411 | 4.407 | 5.141 I 3.513 . 2.042 | 3.678 | 5.136 | 3.609
Al 2o 5.940 | 6.590 ' 2,315 | 3.740  3.215 5.165 | 2.615 | 5.315
Oside of iron..-.. 4.83%  4.460  2.5i5 | 3.970 ; 2.333 | 5.085] 2.935 | 4.010
Carbonate of lime! 1.880 | 570 . .420, .195. .145  .220, 170 10
Magnesia - | E30 ! .559 (366 . .d474 409 5420 .5 | 392
Brown oxide of i | _
uanganese . 345 ¢ 120 © 120 - (195 .095 070 0 (195 170
Phosphoric acid__~  .130 ' .152  .160  .094 085  .095 095 | .095
Sulphuric acid _ __ 076 0 016 059, .03 - .028 | 033, 055 041
Potash .o cacuauae 43 1 378 18 | .198 183 | 347 19| .
Sl - eomoane 099 | 17s .03 078 .050 ¢ 113 033 | 041
Sand and insoluble | |
silicates_ . ... 77.495 | 82,970 BH.BI0  87.120 90.930  B3.720  67.645 | 85.220
| LT T —— L2 0D il i | e 942 .657 670
Total_ .. ... I00.000 100.000 100.076 100.000 100.496 100.000 100000 |100.L0
Moisture, expelled | ' :
at 40° F._____ | 4.000 | 3.000 1.975 1.975  1.425 2.825 2.650 | 2.350

Soil No. 845 contains too little &ime, polash, and phosphoric and
sulphuric acids, and gives too small a quantity of seluble muller to the
carbonated water, to prove a very good or durable tobacco soil. The
sub-soil contains more potash than the surface soil.

(In the appendix to this Report will be found analyses of the ashes of
Indian corn and tobacco from this county.)

BULLITT COUNTY.
No. 847—SaxvsroNe.  Labeled “ Building Stone. Kiob at Bulliit's

Lick, Bullitt county, Ky.”

A dull, dirty grey-buff and greenish-grey, rather friable stone. Does
not look like a good building material, but may possibly harden by
exposure to the weather.

cosrosrTioN, DRIED AT 212° .
Band and insolohle silicaten. . o -ou oo oo admemtaemmaaa. 90.380

Alumioa, and oxides of iron and mADEBNESE .o on e e e e 5.660
T o i ol e i i e e ' e s i SR SR SRR I . 1A
TP - i e 5l 5 S S o B0
Phesphowrie melid .o consecaiyaioiiicci aiisiiiiaiia A e e 118
Bulphuric aeid. oo oo oo o A A o e S S L2131
Pﬂl‘-l'ih S S SRS ——— [ [ P ———————— T (p—— e - 14‘3
BRI om0 S 5 et g e M M A 142
Watie aidl Mol T L e U L R L S T 2.216

109. 000

Dried at 212° F.,, it lost 0.60 per cent. of moisture.
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No. 848—Snm..  Lalbeled “ Virgin Soil. from woods west of the Louis-
ville and Nushville railroad, and north of the Gap o' the Kuobs, on
H. C. Pindell's farm, in Bullitt county, Ky. Sub-soil resting on the
Devonian Black Slate formation” (Sent by H. C. Pindell, Esq.)

Dried soil of a light-chocolate color. Some quartzose and ferrugin-
ous fragments were silted out of it.

No. 840—Soi.  Lubeled “Soil from a garden, near the ‘Gap o' the
Kuobs, which has been cleared twelve years, and badly cullivated as a
‘ruck paleh, or vegetable garden ; mostly in corn. On H. C. Pin-
dell’s farin, Bullitt couity, Ky.”

This garden adjoins the woods from which the preceding specimen of
goil was taken. It bas a clayey sub-soil, resting on the black slate. The
dried soil resembles the preceding, but is a slight shade darker in color.

Some quartzose and ferruginous fragments were sifted out of it with the
coarse seive,

No. 850—Soi..  Labeled *“Sub-soil, from the same hole as the preced-
g sample. H. C. Pindell's farm,” &e¢., &e.
Dried sub-soil of a dirty-buff color.

No. 851—SoiL.  Labeled “Virgin Soil, from Blue Lick Run bottom,
on the Brook's Road from Louisville to Shepardsville. H. C. Pin-

dell’s farm, &¢”

Dried soil of a grey-brown color; considerably darker than the twc
preceding soils. A considerable amount of somewhat rounded fragments
of quartzose and ferruginous rock were sifted out of it with the coarse
seive.

No. 852—S8ow..  Labeled “Virgin Soil, from the top of the hill, north
side of Blue Lick Run. H. C. Pindell's farm, &c., Bullill ecounty,
Ky
Dried soil of a buff-grey color. Some fragments of quartzose and

ferruginous rocks, somewhat rounded, were sifted out of it.

No. B53—Som.. Labeled “Soil from a field adjoining the woods from
which the next preceding sample was tuken. The field has been cleared
about twenly-five years, and has been cullivaled wnlid within the last
seven years, when it has been ‘turned out’ H. C. Pindcll's farm,
&c., Bullitt county, Ky.”

Dried s0il of a darker color than the precedinz A considerable quan-
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tity of fragments of dark ferruginous sandstone was sifted out of it with

the coarse seive.

No. 854—Soi.  Labeled “ Sub-soil of the preceding ; resting on sand-
stone with nuggels of quartz interspersed through if. H. C. Pindell's
Jarm, &c.”

Dried soil of a light grey-buff' color. Some fragments of dark ferru-
ginous sandstone were sifted out of it.

(These =oils were collected by IL C. Pindell, Esq.)

One thousand grains of each of these soils, thoroughly air-dried, were
digested, severally, for a month, in water charged with carbonic acid.

The soluble materials extracted [rom each, by this process, are detailed in
the following table, viz:

|
No, B48. No. B4Y. No. B30 |No. B51. No. 852, No. B53. No. B5d.

- |
Virgin ° Garden Sub-soil. | Yirgin  Yirgin  Old ﬁeld Sub-soil.

Hoil. | Sl Svil.  Suil.  Soll |

Orzanic & vo'atile mntlenul I'.I.ET'U | 0.600 | 0.185 0.B0O . s : 0.337 | 0.300
Aluming, & oxides of iron & l i - S5 1

manganese & phoaphates. 007 250 L0 030 B2 JIED 30
Corbonate of lime-— .o ooan I 1.030 1 b.447 A14 ¢+ 2,710 ' 2 =0 : 1.6173 AT
MAPNESIB oo vmmomn e, 400 | 222 22 e | Sz .166 100
Sulphoric neid _ o oo oo i A LEE Jig | N 1 P l LJ2d | NiTH
| ST T DS SRt S || ] | 02 042 44 1 2= I A10 048
L | U3 0 L0 i uld BT S 035 ¢ 49
AIERS e s s o i i 240 | 250 | 124 i 081 | A2 ] 131 | .08
P IR RSP Fec R ISR TP SRR L | i S T ||

Watery extract, dried at i ' |
212 F., (grams)_ ... ¢ 2,684, 2,803 | 1.105 I 5.37 l 2.725 2.830 | 0.736

] I

S —

The composition of these seven soils is as follows, viz:

—

I NS——

¥ |
No. B48. No. B49. No. 850. No. ESI.'HQ. 852. No. E53 |No. B54.

+ ¥irgin Garden Bub-soil.| Virgin | Viegin Old felc| Sub-soil.
Soil. :‘?.1""_" Vol _ﬁia_ik__ Soil. | Bail.

Oreanic & volalile matters. 5.159 5.142 3.501 7.033 ! 3.674 5.8927 3.261
Alumina __ __ ..o 3.341) 3.515 6.440 3.840 | 2.390 | 4.065 6.290
Ozxide of irein o oooceeeo—  3.975 3.125 4 .B540 5,640 i 3.0 4.165 5.340
Carbonate of lime.- .. __.. S0 T | J ATD 0 1.621 | a tence.! L3185 trace.
Mugnesia ___ .o oo .oo... 416 .41l 262 1.6G47F A3l B35 . 269
Bruwn oxide of manganese 071 | .121 | .070 110 -145 145 195
Phosphoric acid . ... ... S 1 B 1 12y LAl A9 159 | A9y
Sulphuric acid _ .. __.._.__' .059 065 0 093 | .050 |noteati’d notesti’d not esti'd
Potash._ .. ... ...... 256, .217 278 | .21l 145 02 | ATT
Soda oo 047 | .062 005 | .17 040 132 | 081
Sund and insoluble silicates 86.070 | B7.345 84.110 I: B0.220 | B8.745 51.355 83.395
Loss__ .o 5 098 e et ieeca| 101 e | 248
Total. o oo HII 000 104). 444 Il]ll'.'l 296 lll'l 019 100.000 IW ]53 10D (O

Moisture, exp'd at 212° F._ |_§l m's‘ 1.800 | 2.550 2.465 | 2.725 3525 3.100

— i i
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These soils, if well drained, and judiciously managed, ought to yield
profitable harvests. They are well adapted to the growth of Indian
corn, to the culture of the grape, or the peach, &c., &c. The limestone
and soft shales, in this neighborhood, some analyses of which follow,
might be employed to restore some of the essential ingredients which are
removed in the crops or naturally deficient in some of the soils. Soil
No. 852 in particular, would no doubt be benefited by liberal top-dress-
ing of slacked lime. The sub-soil No. 854, being quite rich in pofash,
might with great propriety be mixed with the surfice soil by means of
deep plowing, or the sub-soil plow. Top-dressings of the black slate of
this neighborhood, after it has been disintegrated by exposure to the
weather, will also tend to increase the proportion of potash in the soil,
and aid in the production of herbaceous crops, potatoes, fruits, &e.

No. 855—Suare.  Labeled “Black (Devonian) Shale, from the Gap o’
the Kuobs ; on H. C. Pindell's furm, Bullitt county, Ky." (Sent by
H. C. Pindell, Esq.)

A dark, umber-colored shale; not adhering to the tongue. Dried at

2127 it lost (.90 per cent. of moisfure, and bas the following

COMPOSITION &
Alomina and oxides of iron and MARTANEZE - o oo oo e cccccm e e - e ——— 12.725%
B e L e e T e i e i e i e ].458
L T, .67
Bt mied s i e L e e L S L e e .26
TIN5 o o oot o s o o s e, o g g e I 1}
T e e R el ol S R i e e 1.271
T 217
Banil and inaoluble SiCREs oo e e e ci e sm e emccse e s—mem—a 69 420
Bilumingus mallers, Falel, &l e e c e ce s cemc s e e cm s men cae - o 12.040

101.574

In this shale the sulphur, estimated in the ahove table in the form of
salphuric acid, is mainly combined with iron as sulpburet of iron. The
oxidation of these two ingredients accounts, in part, for the excess ob-
served in summing up the analysis. If this shale is easily disintegrated
by exposure to the frosts and other atmospheric agents, as is possible,
it would be valuable as a top-dressing to the poor, thin lands of this
region.

No. 830—Macxesiax Liviestoxe.  Labeled “ Limestone found under the
fiwo preceding soils, Nos. 893 and 834, from H. C. Pindell’s farm,
Bullitt county, Ky.” (Sent by H. C. Pindcll, Esqg.

A compact grey limestone ; containing many fossil remains ; as small
encrinital stems, &ec., &c. Belonging to the Upper Silurian period.
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No. 80T—DMacxestay Livestoxe,  Labeled “Limestone from the [me
quarry on H. C. Pindell's farm, Bullit! county, Ky,” showing the two
varieties of limestone taken from the same quarry.

A portion is of a dull bluish-grey color ; the adjoining layer is yellow-
ish-grey; both are fossiliferous and dull, except from the presence of
some facets of calc. gpar.  Upper Siluriun formativa.

No. 858—Liyestoxe.  Laheled © Limestone found in lurge hanps wider
the soil,on I C. Pindell's farm, Dullitt county Ky.”

Encrinital (sub-carboniferous ?) limestone; u detached mass,

The composition of these three limestones, dried at 212° I, is as fol-
lows :

No. BES6. | No. B3T. ; No. B8
I
Magz'n limeztone. Mag'n limeatone. Limeatoge.
= < | e e
Carhonate of 1ime. . oo cameiecmcaeaas 50.9=10) 52.:R0 0J. 600
Carbonaie of mapnesin. ... _..... ' 37747 b i) 4.014
Alumina, and oxides of iron and man-

CANBME .o e mmmmmmm e m— e m e —— e 2.700 1.6G40 . 720
Phosphorie acid oo oo o____ a trce. trace. trace.
Sulphric acid o e e e m e aa - not estimatel. 6T not estimared.
0] 01| 0 [y AT e T L IR e LAnd L2700 VT
L I rr P 226 L1494 N
Silex and iosoluble silicates ... .=l 3 t=0 1.9=0
Water and loes_ . .o en e eacma- I 1.504 1.3ed !..--.-.---...___

LU 100 100.0:0 | n.nel

No. 856 would most probably be the best limestone for agricultural
purposes, whilst No. 858 will make the whitest lime. A little more silex
in these magnesian limestones would make them hydraulic limestones;
indeed, as they are, they may yield a lime which may set well under
water, if it be mixed with the proper quautity of clean sand.

CAMPBELL COUNTY.
No. 859—Iympore Livonite. Labeled “ Bog Liow Ore, Yefon farm,
southern part of Camnpbell county, Ky."

Irregular grains, and portions of dark hrown limonite, cemented into
a porous, friable mass by a dirty brownish-yellow ocherous clay-like sub-
stance. Adberes to the tongue. Powder of a dirty-brown color.

Dried at 212° F., it lost 4.90 per cent. of moisfure.

14
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COMPORITION, DEMED AT 212° r.

Oxideof irom oo oo .. S e S e e G 16.600
R MR e o e i i s i S R i S e o o S 6.920
Carlbionate af lime ___.__
Carlionzite oF Marmeskil o e e e e e e ———m e ————— 2.196
Bruwn vxide of manganee ...
Phosphoric acid

3.4-0
R T e L] .

S e S 950

B s i L e L e e L e n e e -269
TEOHERIN - e i B e S s o Sl B W 9 2496
B s e a e B e s e e S o e AT A A i e s A3

Sind and insoluble silicates__.

el AL e e i e e R LR T e e s S 61,9250
Combined water. .o oo oo el e o e e o 6. S
M i e e e SRR R T S TR R e Dt ol e 26
Judh, vul

Too poor and impure to be employed with advantrge as an iron ore.

CARTER COUNTY.

No. 860—Lmoxire, Ixcepixe Campoxate ofF Irox.  Labeled *Red
Kidney Ore, (No. 1*,) from the Siar Fuiiace, Curter county, Ky.”
(Sent by Messrs. Lampton, Nicholl & Co., the proprietors.)

An irregular, rounded mass; exzferior layers of brownish and yellow-
ish limonite, which adheres slightly to the tongue; iiferior, an irregular
nucleus of fine-grined carbouate of iron. Some of the exterior portion

was taken for analysis. The powder of which is of a brownish-yellow
color.

No. 861—Lnoxite.  Labeled “Limestone Ore, (No. 5,) Star Furnace,”
dc., &
A brownish and yellowish ore. Powder of a yellowish-brown color.
No. 862—Lntoxite.  Labeled “Black Ore, (No. 6,) Star Furnace, §c.,
§c.
A dark-colored, fiiable, porous ore; a nodular mass, with a soft,
brownish-yellow, ochreous nucleus. Powder brownish-black.

No. 863—Lmvosre.  Labeled “Yellow Kidney Ore, (No. T,) Star Fur-
nace,’ 9., &

An irregular mass, composed of dense, dark-brown, curved, layers;
which do not adhere to the tongue; inclosing cavities, generally filled
with soft, brownish-yellow, ochreous ore. Powder yellowish-brown.

® The numbers io brackets were attached by Messrs. Lampton, Nicboll & Co.
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No. 864—Lmvontte.  Labeled “Limestone Ore, (No. 8,) Star Fur-

naze,” §c &c.

A durk, rust-red, and dark purplish ore; mottled with lighter colored.
Porous; adhering to the tongue. Powder of a red color.

Tiwe composition of these limonite ores, dried at 212° F., is as follows :

i Na. 860.  No. FBL. Nn_ RE2. | No.863. . No. B64.

| ‘Mo 1) fNo 5.) L B) fNu. 7.} | (No. 83
Red kidoey Limestune H-Im.k ore Ye'. kidney Limeatone
Ore. : | Chre. | Ore.
I P ____I AR
| L |
Oxide of irON. .ccveusconmumnnaa 6,740 | 43.740 39.440 | 70.572 | 66.FED
T e S 1 I . | .20 720 | 90
Carbonte of lime .o ..ceeeiceees trce, ! 15 .6=0 1.riH} 4 & troce | 6. -R0
Moygnesis ocoan cmnceciocncncnas .14 | 3.022 Sl 433 2.444
B own oxille of mangmoese. ... ... 1.7=0 | L. M=) J9RTT 1.2+ sl
Piwashorie aeild v oo emam e L5 DO a_jin 1.2h9 | 1.140
Hu!plumc T 11— .22 460 not estim"d LB47 | el
P-mh e s e T ] 474 LA LG ]
Hada ..., amamal  trace. ! i A0 g | 5T
Rlex aulmminh"e llllcltcs_ mmeeal MLESE 19,0980 1.e0 12.9-0 ' 10, -40
Combined waker. .. oo oo cman.aa. 12,200 9.79§ 14. 30l 10,500 | 6.7v0
P ERC A S P e SRS | 2 e e S 216 . TET
| ]
Total ..o .._---___---__I i g e, le R L s | LiWD, (HHY 100 00
Moisture expelled at 212°____.__. 2200 ' 2.0 3. n’m 1740 1.100
Lk e ~— 5 e T B - i Rrirr— e s =il o
Percentage of metallic iron ... 41 E4U 3l.|.titirli | ﬂT L2) 49.643 ¢ 43.248

The purest of (hese ores, and that which will yield the toughest iron,
is the “red kiduey ore,” No. 860, (No. 1.)

The “black ore,” No. 862, (No. G,) is pecaliar in containing as much
oxide of manganese as oxide of iron. 1t owes its dark color to the
former oxide. The oxide of manginese is supposed to Le useful in ores
which are smelted for the manuficture of steel. It unites readily with
earthy matters at a high heat and forms quite a fluid “cinder.” This
black ove contains so much phosphoric acid, however, that it is probable
good tough steel metal could not be made from it.

Ore No. 861, (No. 3,) contains a consideruble proportion of carbonate
of lime, and bhence would re;uire very little limestone to flux it; but this
also contains se much phosphoric acid, that the iron made from it would
probably be brittle or *cold-short;” it would, however, be quite thin
when melted, and hence would make sharp ecastings. This injurious
ingredient, which exists in too large proportion in most of the above
ores, can be partly removed, in smelting, by the use of an excess of
good limestone and of pure argillaceous matter, such as pure clay, &c;
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the wlumina of which tends to combine with the pbosphoric acid, and to
carry it off in the c¢inder. The limestone and clay, or other aluminous
mateiial used for the flux, should themselves, of course, be as iree as
possible from phospherie acid.

Ore No. 860 should be carefully roasted hefore smelting, to decom-
puse the interior nucleus of carbonate, which, without roasting, would
tend too much to melt and run off in the “einder.”

No. 860—CarpoNaTE oF Irox. Labré’rrf “Little Block Ore, (No. 2,)

From Star Furiare, Carter connty, Ky, §&e.

Interior of the mass a fine-grained, grey, carbonate of iron.  Exferior,
thin Livers of brown limonite, which adberes to the tongue. Powder of
i brownizh-yellow color; an average portion taken for the analysis.

No. 866—Casuvoxate or Inox.  Labeled « Blue Kidney Ore, (No. 3,)

Star Furaaee,” §e.

An irregularly rounded, nodular mass of fine-grained, dark lead-
colored carbonate of iron; with an infiltrated whitish substance in the
fissures, and some specks of yellow pyrites. Powder of a yellowish-grey
color.

No. B67T—Carpoxate ofF IsoN. Labeled “ Blue Block Ore, (No. 4,)
Stur Furnace,” §¢., &
A block of dark-grey, fine-grained carbonate, about five inches thick;
apparently a portion of a layer. Powder of a grey color.
C’uuym.&r:.-‘mu uf these three cai Emum'ﬂ of iron, dried at 212° F.

S — e ——— ————rr————r—— - —

I| No. BES. No. B66. | No. EB67.
! (No. 23 ! (No. 3.) | (No.4)

'Little Block. Blue l"i‘jd.m:y;I Blue Block.
; |

Carbonave of wrow . .o oo e i e an_190 ' g7.527 ! 60.134

il ol ifun smmsmmimasmmsesmes——as s —mme e -] 51,410 R I 4.715
AR e e e e o m i = . ——— (11 OH4 .48
Cbronate of Jime o o m e ceem e e e il } trace. 1 .00
Carbonate of MAZHESIA_ oo oo e cama] 2.996 : 1.924 5.105
Carbonate of manganese . .__ . .oo.ceooo.i 1.475 | 1.524 1.987
Phosphoric aeid. oo .. oo o e e e m———— 522 | 207 ! .540
Sulphric Sl e e v i s s rcnmm e e e ma re s e | FrI 613 -E19
PRI . o e e e e i e e sy s e i = .44 II 81 .193
2 T [ R I S R T NP R P e S S ROl trace.! -159
Rilex and insoluble SNEates - v oo oo o oo 11,740 6.620 ¢ 21 . 480
Water and lom.._. e b R e i i B 9.412 f ____________ [ 3.248
Tl s i s s s e i e 100.000 © 100,218 17H1 . 000
Moisture, expelled at 212° F. oo 1.200 | 0.400 ! 0.54

M e R | - .- R s -5 R T o a—
|— s m—

Perceutage Of Jr0D. o cocmvecenmssommeamasonsnscen) 45,688 | 42,807 32.396
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The “ blue kidney ore” would probably make the toughest iron. In
cach of these carbonates, there is a counsiderable proportion of sulphuric
acid; but the use of an cxcess of limestone in the flux would carry
some of it off and prevent the combination of the sulphur with the iron,
which would make it “/of-short,”" or brittle when hot.

A very good mode of yemoving the sulphur from ores which contain
yellow pyrites (bi-sulphuret of iron) is, first, carefully to roast them, and
then to expose them for some time to the air and mins. The proto-sul-
phuret of iron, left after the roasting, is thus oxidated into sulphate of
ivon, (copperas.) which is easily to be washed out of the crumbling ores
by water.

No. 868—Iserre LiMestoxe.  Labeled “Limestone, (No. 0. Star Fur-
auve, Carter county, Ky (Sent by Leplon, Nicholl § Co.  Found
abont forty fect above the yellow kidney ore, used as a flur.

A dark-brown, almost black, ferruginous hmestone ; exhibiting some
«limmering facets. Powder of a dark-umber color, nearly blick. Spe-
cific gravity, 2.782. Dried at 2127, it lost 3.00 per ceut. of moisture.

COMPOBITION, DRIED aT 2]27 g -

Carbonute of I cccsencsncascsnissinssssssanssommame se omeme e asoene == I 50.7e0
Carlonate of MAENesia oo e oo e e e e e e mmmmcmmemeccmmmsmssmmcmcccmome—ean 3.4
AR e e g e e L e R L e e e
Ui of M. e e s cmccrsme som s cscsssssmsssasEEam cammee s m e am - ———————— 3. 961
Parixida of mangoniae . oo fo ol s i i D L ey el i e . A
Phosphiomie Bt o o e v e o e e e e e m e mm e e e e e e —n o L4950
Sdlpheeie: meil e L L e L e e e D e AT5
L R, ]
Bl v oo o o e e B T i T e L it D e 0BT
Sileg winl insoluble allu:n.te:i e ——— o 1.5:0
b T T ] o TR N 0 o e s e e SR R O o R 7.343

100 . 000

The very large amouut of peroxide of manganese which this lime-
stone contains does not probably injure it for use as a flux in the smelt-
ing of iron; especially as the oxide of mangancse forms quite fusible
compounds when melted with earthy materials. But the coosiderable
proportions of plospheric and sulphuric acids contained in it, render it
desirable to substitute a more pure limestone.

No. 860—Pic Irow. “Pig Iron, made from a :rnir.a'ure of the preceding
ores, al Slar Furnace, Cartﬁr county, Ky.” (Senl by Lampion,
ﬂmﬁaﬂ' ¥ (b))

A rmther coarse-grained, specular, grey iron, which yields with some
difficulty to the file. . Small {fragments flatten a little under the hammer,
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but easily break to pieces. Exterior of the pig presenting quite a bright
appewrance, with small slining speenlar plates. It does not seem to rust
very easily. Specific gravity, 7.0927.

COMPOSITION.

P e L e L L e T e S T e T s e an.atnG
CGeraphiie - e e e e e h e e hemssmammmsams msmes s mma= L LR |
C n“nngil ﬂ"lrhﬂ‘ﬂ-a-_——---—.---- L e 1.5 i Total carbon, 3.620
B T 1.507
e o s S e g R L L |
B ot o e, i - Or4
AR S e S i e e e i s R e S e e L0l
B TIN5 i i 1 a0 i almoe,
T [T 1 e i s el e IR O R LA
D L o e ot o e o A53
ol s e L i e e e e e e S B trafre.
e I LI o - e o i i s s o e i e i 2 1.414
B I L i e i L e b i ) e e o -]

Illil J.J.I

It contains too much phosphorus to be very tongh iron. The quality
of the iron at this furnace might be improvel, as to sérength prticularly,
by selecting the best ores—those which contain th: least phosphorus and
8 1lphur—and by using a purer limestone for the flux.

No 870—Coar. Labeled “ Bituminous Coal, found from thirfy-five
to forly feel above the yellow liduey ore, in bed varying from four
to six feel thick. Star Furnace, Curler cownty, Ky.” (Seni by
Lampton, Nicholl & Co.)

A shiving, pitcb-black coal, with very little fibrous coal between the
lavers. Exbibiting some reed leal like impressions. Scavcely soi.ing
the bands.  Over the spirit lamp it deciepitated, swelled up considerably,
but the fragments did not agglulinate. Specific gravity, 1.266.

FROIZIMATE j‘tl'.ir N8I3,

Moistome_ . o e s ms s se=a
Volarile combustible matters. .. ... 26 *.n; Total volatile matters ... ... 4.9
Fized carbon in the coke .o oo e em o oo Si.mry i
Grej-bull ashes - oo oo 2.0 | Dense coke.omvvmnnmeenn s 693,80
LU i R
= S —

The percentage of sulp/utr in this coal is 12067,

CIMPORITION OF TIE ASH-

Silieq comeooo e i R e e e e L o.a0n
ﬁhlmun.audo:tdmufm:n ;udmm"mﬁt g e L L1}
T i e L i . i o e i B R .1
M gneaid . e e et s immmmms s mms e mme e s asa—Ae. el L)
Bl e s T e o g i e ol o e e s L1y
B L o L e D e e 20
o e L e i e g e 3 o e e LAud

2.0u0
===
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This is qite a pure coal, re‘aining, howeve-, more (han the usual pro-
portion of moaisture, to which no doubt is oving its decrepitation when
suddenly heated.

No. 871—Coar.  Labeled “ Cunnel Coa’, twenty-once tnzhes, with a clay
parting of four inzies, over wiiz four lo six inches.  Shinson Bank,
Curler county, Ky.”  Obtained by Dr. Owen.

A dull-black, very tough coal; cleaving in very thin layers, which
have impressions of quite small narrow reed-like leaves in fibrous coal.
Spacific gravity, 1.200.

Over thz spirit lamp it did not swell nor alter much in form.

FROIIMATE ANALYSIA.

TEAENIEE o o e i e s o i n.G ) .

Vulatile combustible marsers. .- ..-. 660§ Tutal volatile matters.._... G6.90

Fixel cartron in the coke ..o ... S D=,

Tawuy yellowidh ashied (oo L ooaa.a 4.u E Deuse eoke. ... ... 33.10
Lumr ) 1, ui

The percentage of sulphur in this coal is 1.320.

COMPUBITION OF TIIE ASIL.

RTINS s 1.FR4
A'winina, aid vzides ol wron sud mangemese and phosphates - oo oo ... 1.t
T I s e i e, o o, ' i e 251

L TN 2 g b i o v e B ol B e i . R e il

Bulphoric acid .eceee cacaa

T
B L i T A — --“"’I'

Pul.l..*—l'l. S iy i -1 ] gl i e e i ot i oS
B e i e

e S R b e S e e g g L1327

i e ]

e S S S .

a.ubT

[ p—

Submitted to destructive distillation, in an iron retort, at a heat slowly

rused to dull redness, the following results were obtained from one

thousand gmins of this coal, viz:

Grotle ofl, DN . o, coe e c et ms o e o i 476 prains.
Ammaiacal water. o caeiaaa.. e 41 rona,
B o D e S . e S e iy S e S A6d prain-.
Cumbustible gases amd 108 e e oo ce e vmmvmmemme 14 gruins=to G70 cubie inches.

104

1t will be seen, by reference to Vol. 11, p. 217, of these Reports, that
this yield of crude oil exceels that obtained from any other Kentucky
cannel conl hitherto submitted to experiment, including the celebialed
Bieckimidge coal. This coal is also supertor to that because of its small
percentage of sulphur aud of ashes. For these reisons the coke would
be a much better fuel than that from the Breckinridge coal, and the gas
might be easily purified for illuminating purposes. If the process were
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emried on in a city, where it might be advantageously employed: for
although it does not give as much light as gas made from the Pitteburg
coal, distilled at a ligher temperature; yet. sold at a lower price, it
would doubtless find a veady sale.

The yield of crude oil in the experiment above described is quite
remarkable ; erqual to (872 1bs.) eight hundred and seventy-two pounds,
or nearly one hundred and ten gallons to the ton, (2000 lbs.))  Whether
the specimen tried is richer than the average of the bed can only be
ascertained by trial.  But the probability is that this bed of coal is pecu-
liarly fitted for the manufacture of coal oils. See further on for the
examination of another specimen of cannel coal from Stinson creek.

No. 892—Cosr.  Labeled * Sample of Coad from the upper eighleen
iurhes of opesings on Curter’s Iill; (property of Roberl Carfer, of
Graysoi?) half a nile north of Grayson Conrt-Ilousze, Carter conn-
ty, Ky.” (Oblained by Joseph Lesley, jr., Esq.)

A dull black, very friable, coal; separating easily into thin layers.
Over the spirit lamp it does not change form nor give much flame;
leaving a soft friable coke, easily incinerated.

FROXIMATE ANALVSIE.

WLOTBEGIE: o S s e e i i i e S 1.96G i
YVolutile combu<tible matters_ v oeomeem- 3964y Total volatile maiters .. ... 40.90
Fized carbon in the cule. o ovee e cccecaa 49 404 TR

- e 970§ Fulverulent coke - .o __..__

1t : l}] IR )

- - ———

The percentage of sulphur is 0.694.

The ash contains lage proportions of alumina, oxide of iron, carbon-
ate of lime, and magnesia, so that they are probably easily to be melted
into clinker.

No. 873—Coxrr.  Labeled “ Sumple of the under cighieen inches of
opeirig oit Carter's Itl, half a mde north of Grayson Court-Iouse,
Carler county, Ky (Obluined by Joseph Lesley, jr., Esq.)

A somewhat dull, pitch-black, coal ; some portions deep shining black ;
not much fibrous coal between the layers. Some thin incrustations of
pyrites in the cracks and joints.

Over the spirit lamp, it softened somewhat, and agglutinated into a
moderately dense coke. Specific gravity, 1.298.
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PROXINATE ANALYNIN.

IALELEEE o o i i i i i i i i 4.40 ‘
Vuluble combustible matters . ___ . ___.___._. 35.00 S Total volatile matters__ . .40

Purplisn-grey sahes. oo T Tia0 § Moderately deose coke . 60.60

o e
The percentage of sulphur in this sample is 3.261.

COMPIRITION OF THE ASHES.

BEIRON i v i e S S e, e R D s W D A A 3.584
Aluminia and cxides of iron and manganese and phosphates. o ocnceeaa i 3.6=0
TN . o i i o 5 i 5 A U L e S o e e L i i i i & trace.
ST e . s s o A S g 219
Balphorbe meid o e e i L R S L L il i il i i Ve o ik s e . 166
T T e e emmmmmSmemesemEESme e s mm . -251
B i s e e e R e R e i R R S s S il i i vt i i e 107

5.067

No.874—Coar. Labled “Bitwminous Coal, from the upper part, (above
the slate parting,) of the bed on Tar Kiln branch of Stinson’s creek;
and on the Mount Savage properly, Carler counly, Ky.” (Oblained
by Joseph Lesley, jr., £3q.)

A shining, deep pitch-black, rather brittle coal. Much soft fibrous
coal between the layers. Over the spinit-lamp it softens and aggluti-

nates, and swells up into a spongy coke. Specific gravity, 1.299.

FROXIMATE ANALYA[S.

L T e e it S 25

Volatile combustible matters . ......... 35. 543 Total volatile matters......  40.20

Fized earbon in the coke - .. _-_. 53.30

Purpliih-gre:r P P 6.50 Mﬂdmtﬂl]' denpe coke_. - ... 59.80
1040 ) lﬂﬂ.ﬂli_l

= are-iie!

The percentage of sulplur in this coal, is 2.339.

COMPORBITION OF THE ASH.

BTN s o e e i il B i T s e e e L s S S 1.644
Alumina, and oxides of iron and manganese and p-hmphl.teu o b i s e e 4.050
LM L o m:l:i

R T .
Bulphurie a2id oo oo i s ssccsmssAmemsmm s . 013
BIERBIL. v .c .o . o g 5, o e e e, 1 1, .01l
Bl o T e e L2
Carbonic acid snd 1088 . - o v e e e s mcsssscsss s ssmmmms s m————— BT
__S5.500

No. 875—CoaL. Labeled “ Cannel Coal from the under part of the
bed on Tar Kiln branch of Stinson's Creek, on the Mount Savage
property, Carler counly, Ky. This coal is used in Ashlaud for mak-

ing oil.” (Obtained by Joseph Lesley, jr., E3q.)
A dull black, very tough coal, breaking with difficulty and irregularly,
I5
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into thin layers; the fragments generally with sharp edges. No fibrous

coal Leiween the laveis. The cross-fiacture is somewhat conchoidal,
with a satiny lustie,

Over the spiit lamp, it gives much smoky flame; does mnot soften,
nor swell much; leaving a fiiable quite combustible coke. Specific
gravity 1.145.

FROXIMATE ANALYAIS.

BEONSEIUER - o i 0.9 "
Vulatile combustible matlers. - o __ .. ______ EILHE Total volatilc matters. .. 65.08

Fized earbon in the coke ___ . .. -ooo.. - av .y . :
Purplish-grey ashes _ .o ccevinameame g Friable coke_. ... 34.94

—

1y 03 100.00

The percentage of su/plur in this coal is 2.843,

COMFOIITION OF THE ASH.

B e o e e e e s e —————————— 2.7P4
AMmminy, and oxides of iron and MINZANese _. L. c i icmecacocmcsccsccamean 4.240
P a0
N T B N L i e e B i e e i s 24D
Sulpbur, phosphoric acid, and alkalies_ . .o ccm e ccmmccma - pol csbimated

7.=73

Oune thousand grins, submitted to destruciive distillation in an iron
re‘ort, at a heat gradually raised to dull redness, gave of

T RO T e s i e i i b i 411 grains.

Ammanincal water L. miin ceemmemmesmame e a3 4 =

Porevaenke .o ianan 1 s S o = T g

Combustible pasesand 1058 oo oo oo e e e 1=2 « =675 ¢cubic inches.

LN

This yield of crude oil is second only to that from a similar specimen
of cannel coul from Stinson’s bank, (described above,) amongst all the
Kentucky coals which have heen examined. It is equal to eight hundred
and twenty-two pounds, (822 1bs.) or about one hundred gallons of crude
oil to the ton (of two thousand pounds) of the coal. It is doubtful
whether the Boghead coal of Scotland gives so large a product of oil

CLARKE COUNTY.

No. 876—Muacxestay Livestose.  Labeled “Building Stone ; quarry
mouth of Lower Howard's Creek, Clarke counly, Ky. Lower Silu-
rian formation.”

A dull, light-buff, fine-granular rock ; resembling that from Giimes’
quarty in Fayette county. Specific gravity 2.735,

Dried, in powder, at 212° I, it lost only 0.30 per cent. of moisture.
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CoMrOsITION DRIED aT 212° F.
Carhonate of M o e ccme e mcmsmem ma s sam e e —— 60, F40="4.023 lime.

Crielpmate of M GEIE-G L oo o iceceieo ccensmmcnmmssscm e 42.50ll=15.U40 magucsis.
Alumina, aud vxides of esn d L T LT .okl
Poansphirrio ai0id o . o e cicmssmmcccccace mermmm e mm e L2uT
Bl MBI - e T i o G o e e i 124
bl o e e e e e e e e im—n e e m LAid
El_ll:l.l..,_.,.,_._._,_.,,_...___;,_.__-_,,_._.,-__,,,__.,,__.,__-____,_.,__;i .ﬂfl‘]
Silex aml inaoluble silicutes. oo o ee e i e remeem e mm e - ———— 3. 520
Mulsiure sl 1088 . i i e e e 1.505

LTI T

This is doubtless a good and durable building stone; rezembling that
employed in the construction of the Clay Monument at Lexing on.

No. 81T—Lwvestoxe.  Liheled “Rozk from w'ich the soil is derived,
collecled on Judye Simpson’s farm, newr Wenchester, Clurke county,
Ky. Lower Silurian formation.”

A coarse-granular limestone; very much weathered and disintegrated,
and very full of fossil shells. Exterior surfice coated with ditty-grey-
bufl seil.

Diied at 212° F. it lost 0.20 per cent. of moisture.

COMPOAITION, DLED AT 2127 F.

Carbonate of lime ... __.______ A P OO PO R e G e Ty P B5.500=4B. QU7 lime
Carbonateof magmesin. . o icmmiemmemecccem e 3.567
Alumiva, and oxides of won and mangaDeEsE. . cw e e emcniam oo s 3.240
Ph'h'phoric T T LE
Sulplang &g .. v it s st e st mmemam———m - 47d
Pul’.l.-ll.._,.._..._..--...-.-_ = omm o m—— m—— —————— ——— & 432
1 [ G S I L PRl o e e .4b62
Silex and iusuluble silicates. . .oveen .. e e . —— - m 5.0
Bl e e R T e e T e s R e e NI
LUd), Lt

A limestone remarkably rich in the alkalies and sulphuiic acid, and
containing a considerable proportion of phosphoric acid.

No. 878—Som..  Labeled “ Virgin Soil, from woods pasture, on Judge
Simpson’s farm. near Winchester, Clarke county, Ky. Primitive
growth, black walnut, locust, mulberry, blue ash, §c. Lower Silurian
Sformation.” (Oblained by Dr. Owen.) )
Dried soil of a light-greyish-brown color.

No. 879—Sow.. Labeled “ Soil from an old field, thirty years or more
tn cullivalion, adjoining the preceding, Judge Simpson’s farm,” &c.
Dried soil of a light grey-brown color; lighter colored than the pre-

ceding.
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No. 880—SoiL. Labeled “ Sub-soil of the same old field. Judge
Simpson’s farm,” §c., §c.
Dried soil a little darker and more yellowish than the preceding.

No. 881—Soi.. Labeled “ Virgin Soil, from Wm. R. Duncan’s farm,
Clarke county, Ky. (From a lower siluation than the old field from
which the next preceding soil was taken; and more of a meadow 30il.)
Forest growth, sugar-tree, black locust, white and blue ash. Blue
limestone formation.” (Collected by Dr. Owen.)

Dried soil of a dark, dirty, grey-buff’ color.

No. 882—So1..  Labeled “ Soil from an old field, upwards of forty
years in cellivation, on Win. R. Duncan’s farm,” §&c., &c.

Dried soil slightly darker colored than the preceding.

No. 883—SoiL. Labeled “ Sub-soil, from the same old field, Wm. R.

Dunean’s farm,” &.

Dried soil slightly darker than the preceding.

One thousands grains of each of these soile, thoroughly air-dried, were
digested for a month, severally, in water charged with carbonic acid; the
soluble matlers extracted are detailed in the following table, viz:

i

| ' | ] }
'.Nn, H7B. No. ETH.qHu. BBD. No. 881. No. m.[bra. BE3,
|

* |
" Virgin  Old field. Sub-soil., Virgin Old field.! Sub-soil.

Soil. | Seil.
i [
|
Organic and volatile matters___.___ - 1.717 - 0.533 | 0.500 | 0.705 | 0.467 l, 0.833
Alumina, and oxides of iron and man-; : 1 1
ganese and phoaphates ____ . _.___ L .280 114 080 167 81 J14
Carbonate of lime__ _.__.____.___._ 2.EBY 2.231 1.447 1.347 .TH1 ] .B14
Masnesia___ .o e mam .149 Lin2 ET LS 110 JDET
Brlpharic 801 .o oo oo oo oo 041 o32| 030 o33 | 045 | o
Pouaal _ icaciiicaniiinnsis s amanl 094 .07 06l | 035 054 | 058
Boda - ccenin cmen cmsmeermmaaa 08 D04 .030 D9 g 013
Billes- = o oo hia s e R o s LT - 264 -181 -147 -180 i 254
WA s o i o e s i i .310 -243 L0040 b | 075 .-
Watery extract, dried at 212° F,, || '
{grains) _--__.__--,.,_----_----1 2.633 | 3.600 2.400 |: 2.633 1.917 \ 2.1%4

The sub-soil No. 883, gives op more soluble malfer to the carbonated
water than the surface soil above it, which is quite an unusual circum-

stance, and may, most probably, be attributed to the fact that it contains
as much organic matters and lime, and more magnesia, potash, sulphates
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and phosphates, than that. (See following table) Sub-soil plowing
would, therefore, be tmmedialely beneficial to this old field.

The composition of these soils, dried at 400° F.,, is as follows:
f

| ' i i [
I'-o BTH. Hn B5a. Hc- B80. Mo, EEL. Nr.- BR2, Na B8a7.

Soil. Soil. I

i Yirgin D’Idﬁ.dd Suob-soil. ! | ‘ng:n Oidﬂald Suh soil.
|

379, 5.797 0 T.764 . 5.985 i

Organic and volatile matters___ ___. | 9.028 6 5.923
AlNmIing _.oceeoocmmmnao e B.565 4. 240 ! T.I65 . 6.750 | ©.240 6.290
Oxide Of ir0D —e.oceemceencueaaae| 5.600 1 4,960 ° 5.460 | 5.660 | 5.785 : 5.8:5
Carbonate of lime. . ooeooeeemaao.) 545 0 .695 | .32 345 195 . .195
Magnesia..—_..oo.oo_eoeoo.o...! 687 563 | 850, EB3| .719! 1.133
Brown oxide of mingnum ........ 545 ° 320, 370 .330 $320 .45
Phosphoricmcid_ oo oo ccae oo LA66 0 911 L2068 | 306 .45 A6
Sulphuric agid. o cc e cee i m e ceea Je4 084 .U50 Rl 0E7 056
Fotash e emmcceveem Eeliais .ATh 206 LaH3 ' SED .396 1 ~HIT
Soda.. e 6 DD .056 © .053 , .005 | 034 065
Saod and insoluble silicates ._...... 76.070 £1.920 & 79.620 I 76.820 | 79.945 1 79.970
LI o O i s 276 | jrmmmemn- | 216 | .069)..o..._.

! i © | O IDD 089 100.000 ]m:- 505 [IH{I 000 100.000 | 100.735
Moistare, expelled at 400°_________ 4.750 3.125 J 3.400 [ 4. 050 i 3 351} | 3.350

These are rich soils, like the blue limestone soils generally. The sub-
soil is quite rich in potash, like much of the sub-soil and under-clays on
this formation. As usual, the soils of the old fields show evident signs of
deterioration, in the reduction of the proportions of the essential ele-
ments of vegetable nutrition. Soil No. 881 contains less of its elements
in an 1mma4i1a.te’£jr soluble condition than soil No. 878 ; probably because
it has less organic matiers, and less lime than that.

No. 884—Soi.. Labeled “ Virgin Soil, from Woodland, on the farm
of Mr. John Goff, near Kiddville, Clarke counly, Ky. Indian old
fields. Forest growth, oak and hickory. Devonian Sandstone forma-
tion.” (Obtained by Messrs. Downie and Lesquereur.)

The dried soil is of a light, greyish umber color. A considerable

quantity of iron gravel, or shot iron ore, was sifted out with the coarse
seive.

No. 885—=SoiL.  Labeled “ Soil from an old field, adjoining the preced-
ing, fifleen years in cullivation; taken three inches below the surface;
Sarm of Mr. John Gof,” &c., &c.

Dried soil of a dark umber color, contains iron gravel.
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No. 886—SoiL.  Labeled “ Sub-sotl, from a corn-field adjoining the two
preceding, laken nine inches lbelow the surfuce. Mr. Juo. Gof's
Jurm,” &¢, &

Dried soil darker colored than the preceding, of a dark umber color,
verging to soot colored. More than a third of its weight of iron gravel
was removed {rom it, with the coarse scive, before analysis.

One thousand grains of each of these soils were digested, severally,
for a month, in water charged with carbonic acid; the analyses of the
soluble malerials extvacted are given in the following table, viz :

No. B84. | No. ¥F5. No. Bi6.
| i
Virgin soil. O Geld. © Sub-seil.

Orzanic and volatile MAattera .o e ccees cmmeme e | 1.397 1.190 ' 0.750

Aluming, and oxides of irun and wangaese and phosphares LA I.dad L0
Coarbonnte of lime . oo e e mcm «0=7 BT H 1.1413
L W] T R e e SR R LR et T : da2 .21 L2380
E"ul[lhurii: T R AT i =T 15
Potadh o o icaaiimaas R S L ) 53 L2 ! ANs
Boild wemccccismcemeccim e sm s s smm e e mmm— e Al M gl i)
e i e e e i e i o e A SR R S 148 Jy= Al
) Fr e SRS A e D e s e i S g T T
Watery extract, dried at 212° F., (grains} __ . .om__.__ 3977 ! 5.0.0 " 1.093

The soil of the old field gives up a larger quantity of soluble matters
than the virgin soil, principally because it contains more carbonate of
lime and sulpharic acid.

The composition of these soils, dried at 400° F., is as follows, viz :

i 1 |
+ No. BZ24. I No. 8£5. | No. EEB.

Virgin soil. OM fie'd. . Sub-soil.

| |

Orzanic and volatibe matters_ . oo ' 7.195 | 6.P42 5.263
AlUMINA . .o cicmcccccscmsmmsmac cmmmmsccccnsamnn 5.615 l 5.690 G.EIS
e Ol RO . L L T = 6. RIS 4 _5145 12.310
Carbunate of lime .. oc. o C oo iom e dmceiacm e « 120 | 20 .2d5

AR e o e L e e R R I e L .!J-i 72 .EAS
Brown oxide of manganese . ... ceeimana- <220 143 LA50
et 1] P T T e e e R S B S -346 | JaEd | 917
Snlnhuric aeid... ... __ - ———— N ——— I 050 | 127 6T
T R e S e S e e acl | .2r5 | .46
T« . LA 22 | e
Sand and insoluble silicates ____ _____________ e e kL [ TR.450 75,150 69.7240
e S 128 | AeT

L e s g |1 %1 T I [+ N T 110.000

—

Huiltn'rl.erplllldlt‘lﬁ'ﬂ'F--+.-.......-..-..----..-.-.....-,E 3950 [ s.0w| 5.2
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These soils bave the composition of very rich soils, and if they are
well drained, and otherwise under favorable physieal circumstances, they
ought to produce large crops. The proportions ol carbonate of lime,
and of sulphuric and phosphoric acids, in the virgin soil are below those
contained in the soil of the old field, and i* gives up much less soluble
mitter to carhonated water than that; it also exhibits a larger proportion
of sand and ipsoluble silicates, but a much greater quantity of potaeh.
Top-dressings of lime and of plaster of paris would be advantageous to
thz virgin soil for most crops. The proportions of oxide of iron in soils
Nos. 885 and 860 are unusually large, and contribute to give them their
dark color. The orzanic matter contained in the sub-soil is also unusu-
ally large in quantity.

No. 887T—Livoxtte.  Labeled “ Iron gravel from the sub-soil of Indian
old fields, Clarke county, Ky." (See the preceding soil))

COMPOSITION, DRIED aT 2127 r.
Oxides ol irnn and manzaneze and aluming .o oo oo m o aiaana 66.060

R TN BN ATRENIE ©s i e o i o o e 1 i o i =4
Mirpeain i e e o o . e o e o o e e, R
PLH|1|IDFI.L' acil e g e R e 1.015
Sulphrie seid. oo ..o i i et e e e e e P e i
Fltl.-h v, 7l .m0 i T e e 349
- 1) | — i A o T T o Ld-l
':I fex .1||.rl:|n-'|."-|uh|e !cihc.l.'tli __________________________________________________ 19.040
Water, org ranie maller, S0 DA | o nms o st s m R e S e S S S 12,773
ll}ﬂ Q00

It contains a considerable proportion of phosphoric acid, but this,

being combined with the per oxide of iron, or alumina, is not easily taken
up by the atmospheric water.

No. 888—Livestose. Labeled “ Hydraulic Limestone; base of the
Bluzk Slate, Clarke counly, Ky. Found also in Madison, Baik,
Powell, Estill, §¢.” (Sent by S. S. Lyon, Esq.)

The dense calcareous portion of the grey-black slate.

coMPosiTION, DRIED AT 2127 ¢

Carbonate of Nme. o e o o e racccmccam e e e - ——— 40.980
Cirhonate of I'Il"l.-"""ll!l-‘tl e S T i b ey R SO L Sl o e e st 15.%i3
Alumina, aml oxides of iron and m:m"anm lnd phosphales. . . .o oomnmm e 9.460
S’ P T - i i e i i i e i i i o e - i I.025
Poreshh oo ¥ = £ = 2 B o B .436
1 e R R e P e e S et e e R b A e R s o R e Ll6d
Silex and insoluble vilic el o oo iimmassssmicccimecmcsccmscmmecmmen 23. 160
Bituminows matter, waler,and loss. oo oo oo oo. S e e e e B e 4. 552

100.000

It is probable that with proper management this limestone will make
a good hydraulic cement
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No. 889—Lmvestoxe.  Labeled “Sandstone? with oil, (bitumen,) base of
the Marcellus shale, Oil Springs, Clarke county, Ky.” (Obtained by
Messrs. Downie and Lesquereuz.)

A dark-grey limestone, with its calcareous-spar-lined cavities impreg-
nated with fluid bitumen. Weathered surfaces of a dull buff color.
Dried at 212°, it lost 0.01 per cent. of moisture.

COMFOSITION, DRIED 4T 2127 r,

Carbonktes:al Time .o ooaie s ooinadoa in sa L Coa i o b gt it i s s e 56.760
CArDONBLE Of DA BN B . ce v ccme e sm e e e e s 8 i o B 21.302
Alomins, sod oxidea of iron and manganese. oo emaman 11.260
Phosphorieaeid_ oo oo o e seemse—cmasssome=aa 438
Sulphuric acid. ..o oo e e, R L L L R T A s R e e 372
TR e i e om0 . o .193
Bl o e L e e e i o .103
Silex and insoluble silieates _ . o e e mmmmie—eme———= 2. 480
Bituminous matters and losa e .o e i came e emmmeesmme—eamea 7.2

100. 000

CRITTENDEN COUNTY.
No. B90—Carpoxate of Irox. Labeled “Iron Ore, Sneed's mines on
Tradewater River, Criltenden counly, Ky.”

A dense, dark-reddish-brown ore; not adbering to the tongue. A
whitish incrustation in the fissures. Specific gravity 3.1066. Powder
brownish-drab color.

Dried at 212° F., it lost 0.40 per cent. of moisture.

COMPOEITION, DRIED aT 212° r.

Carbonate of IM0- . cccccecccee s crmccmecmcme e mcm—— 64 .239
e e e e S O 2.15:;} 2285 par: olek. 0l oo
AR L o L L e e 1.120
Carbonate of lime . ooe e cam—— . 650
Carbonate of MAZNES IR, ceeececrece smmme——cecmam= o 2.118
Carbonate of manganese _ ..o ccc.cmccccmmanacmeax .52
Phosphorie acid. ce oo iocreceonmccmm e e mne cem seman .758
Sulphuricaeid o v oe oo oo R v E e ot U .372
Potash ..o .cee. e e i B .379
I e e e R trace.
Sand and insoluble silicates_ __ oo oo oo 26.4=0
Water 80d 1088 . e m oo oo e e e e 463
100, 000

Sufficiently rich to be smelted, but containing rather too much phos-
phorus and sulphur to make a very /ough malleable iron.

ORES, kc., FROM CRITTENDEN FURNACE.

No. 891 —Lmvowite.  Labeled “ Pipe Ore. Crittenden Furnace, Crit-
tenden county, Ky, (G. D. Cobb & Co.”) (Obtained by Jokn Bart-
lett, Esq.)

A dark brown limonite ore; some of it exhibiting an irregular tuber-
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culated, columnar, structure. Exterior covered with reddish and yel-

lowish ochreous ore. Powder of a rich brownish-yellow color.

No. 892—Livoxtre. Labeled “ Pof Ore™ Criltenden furnace,” 4.
A layer of dense, dark-colored limonite ore, (nearly of the color of

blacksmith’s anvil scales,) forming a geode; the interior surfice of which
exhibits iridescence, and is studded with small tubercles. The cavity
contained, on what appeared to have been the lower surface, a thin layer
of pink-grey silicious matter easily reduced to powder. Exterior of the
geode of an umber-brown color, Powder of a reddish-brown color,

No. 803—Livoxtre. A portion of the exterior oxidaled layer of the
“ Block Ore, (No. 890, described below.)  Criltenden furnace,” &c.
A dense, compact limonite; not adbering to the tongue. Powder of

a rich brownish-yellow color. Specific gravity 3.5195.

No. 894—Lisoxtte.  Labeled “Brown Ore.”  Crittenden Furnace, &c.,
§c. “Alarge solid specimen of unique form.”

A dense, dark-brown limonite, coated with yellow ochreous ore, in the
shape of a knotty branching stem. Not adhering to the tongue. The
fractured surfice glimmers, in some places, from the presence of small
scales of mica. Powder of a rich brownieh-yellow color.

No. 895—Lavoxite. Labeled “ Honey-comb Ore, Criltenden Furnace.”
A dark-brown, porous limonite ore; incrusted with light red ochre-

ous ore.

The composition of these five limonite ores, from Crittenden furnace,
dried at 212° F, is as follows:

| No. 831, ' No. 892. . No. £93. | No. F84. ' No BI5.

i Pige Ore. Pot Ore.  Ext’rlaver. | Brown Ore. | Hopey-comhb

I ' Black Ore. Ore.

—— - . k
Ozide of fron .. 78.140 ¢ B0 .940 81 .000 72.140 E1.340
Aluming .o ooovoooean L340 | . 5al 111 450 1.340
C.arnonate of lime_..-. & trace trace, trace. trace, trace.
Magnedin . cce- -u-a- LGl 474 796 el I -
Brown ox. of manganese 540 | el L -Hell 60
Phosphorie acid. .. oa-a. -502 | 502 JEEG 418 II 1.4
Su'phuric seid _ oo .ues 13| L3 trace. 166 | 132
Pukish o i e ] 324 | 424 BT 417 | 181
- R RIE L2 NE ] L1320 | A4
Silex & innl'h'e pilicates 7.780 | 11.527 | 5.1~0 16, 9=l l F ]
Combioed water. ... | 1L.009 5.300 10.900 | 10.200 | 11.140
[ T R R <y ; S| e el b i I B et e i SR P e
Total .ocuaoasl) (VL 100, 427 100 00 i o2 =4 113,644
Moist., exp'd at 212° F. 0.800 1.100 0. RN 0.2 | 1.0€0
Percentage lcll'irnl;rl;l......l 54,72 b6. 684 56.725 50.521 | " 56.954

18
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Ore No. 899, honey-comh ore, containg more phosphoric acid than
any of the Crittenden furnace ores; and the “brown ore,” No. 894, con-
tains the least of this injurious ingredient, and would probably yield
the toughest iron. These ores are all quite rich in iron, and contain but
little alumina, and hardly a trace of lime. The quality of the iron pro-
duced would, no doubt, be improved by the use of a large proportion of
pure limestone with the addition of pure clay or some other aluminous
material, for the flux. This would carry off rome of the phosphoric
acid in the “ cinder.”

No. 896 —Carsosate of Iron.  Labled “ Bloek Ore. Critlenden
furnace, Crittenden county, Ky.”

A fine-grained, dark-grey carbonate, not adhenng to the tongue; with
a thin layer of vellowish-brown limonite on the exterior, (the composition
of which is given above, (No. 894.) (A portion of the grey interior
taken for the present analysis.) Powder of a yellowish-grey color. Spe-
cific gravity 3.353. Dried at 212° it lost 0.40 per cent. of mwois{ure.

COMPOSITION, DRIED aT 2127 p.
Coarbonate of P00 v e ce ceimiimcmmecscmccmmcamas 64.191)

n:idt nr i.l'ﬂllfl._____-_-_ S e e e e 2_9*&5 32-943 p['l' 'I:'EIIL ﬂf iron.
B D I T e i e s o o T o e A=l
Carlimnate of liMe. cce com e e cmmc e meen scmessscmae s 2.124
Carbonate of MapOesin. . - oo oo oo i e icmmecmmme e 13.205
Carbopate of mapganese_ . ... crneciccncnmneea 1.324
Phinsphoric acid. e e o ceecsc e cmmcamrecanaoaa 23
Hulphurie aeid . o e e eeaa .
P I e e e T i
B T L2600
Silex and insoluble silicates. o oo o oo o e ammcea e 12.980
T R S S e e W S NSt S e LR G S 761

100.000

This analysis and that of the exterior layer of this ore, (No. 804,)
illustrate the manner in which the ores of the carbonate of the protozide
of iron become gradually converted, by exposure {o the atmospberc
agencies, into ores of hydrated peroride of iron, or limoniles. The
oxygen of the air gradually displaces the carboni¢ acid in the ore, and
this lutter acid, with the water which frequently washes the ore, gradually
remove the carbonates of lime, magnesia, and manganese, and a portion
of the alkalies and sulphurie acid, leaving, however, most of the phos-
phoric acid in iusoluble combination with the peroxide of iven.
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No. 897T—Livestose.  Labeled “DBlue Limestone, used as a flux al Crit-
lenden Furnace, Criltenden county, Ky. Found near the Furnace.
Very good.” (Obtained by Mr. Bartlelt.)

A light slate-colored, fine-grained limestone, giving a bituminous odor
when hammered, and presenting a black thin coating on some of the
Jayers, probably bituminous. Dull in appearance generally, but present-
ing a few facets of cale. spar. Not adhering to the tongue.

No. 898—LivrstoNe.  Labeled “Grey Limestone. used as a fluz at Crit-
tenden Furnace, §c.  Found near the Furnace Inferior to the blue."
A light, reddish-grey, dull, fine-grained limestone; adhering slightly

to the toongue.

COMPOSITION OF THE-E TW0O LIMESTONEX, DRIED AT 2122y,

i ol i i b im—— s i

—— - - —

No. B97. No. BIF.

E'Blue limestone. Grey limeatone.

Carbonate of lime oo e i eemm e 52_2ED 55.280
Curbionate of MAFNEINR oo imcamcccmcmmammc e m e mmee— s =s 25 458 2. 246
Alumina, and oxides of iron wn] mungenese. . coc e eaeaooaa 1.460 1.323
Phoaphoric acid - e ceaeimeeme i cccemcmmces sr s n m . ML ALT
Sulphurie eid <o o m e e A B troce.
POMRBDR o o cccccn s o e e mme o ————— AU LAd4
BRI e o e 0 s e 5 e R B L2355 056
Silex and insoluble silicates .. .o oo oe oo 18 .Bs0) 14.240
L o o e e e e S v N R W 3 i -3
10 . 080 | 1Ml B4

Specific ErAVILY vecee— vscmms cmmmdmem———— - ————— = an 2.719 .72
Moisture lost at 212° F. oo e s 0.10 none.
Percentage of lime. o .o e ccmcnaae 29.675 31.020

— LE il i

These are both magnesian limestones; resembling each other a good
deal in composition. No good reason can be given, from the analyses,
why the one is preferred to the other; except that the dlue contains a
little less of phosphoric acid and of magnesia, and a little more of
the alkalies and silica than the grey. The former may therefore be a
little more fusible; but the latter contains a larger percentage of lime.
These limestones would, no doubt, make good hydraulic cement.

No. 809.—SanpstoNe.  Labeled “ Hearthstone, (best,) found two miles
Sfrom Crittenden Furnace, Crittenden county, Ry.”

A light-salmon-colored sandstone, so friable as to be easily crushed in
the fingers. Under the lens the clear quartz grains do not appear to be
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united by any cement. Some small black specks and a little oxide of
iron give the color to it.

No. 900.—Saxvs1oNE.  Labeled “ Hearthstone, (second qualily,) same
localily as the lust, Critlenden Furnace, &c., &¢.”
Lighter colored, finer grained, and apparently more pure than the
preceding, which it resembles ; nearly while.

COMPORITION, &C., DRIED 4T 202°.

No. B99. | No. 200.

Best. Second quality.
Band and insoluble silieates. oL 99.080 I 98 .680
Alumina and oxides of iron snd manganese____.._____. .___: JOFD | 380
L BB S Lo e A S o e i trnce.! trace.
Mapgnesin (oo e iie. smememssscsssmmmsam—asaa e ! LA60 | 400
Plioaphoric acide . e cm s e crem e c s s e ———— [ trnce. ! trace.
Sulpburie acid__ . siaaiiisaass cmmmmaccciaao. | U6 trare.
B Y L i L L e S o i 8 i i I 386 | .464
B i i e e A s B e e S S | A28 1 053
Water expelled at a red beat____ .o oo oo iinnnas | 300 500

l 100 . 350 L1UD. 482

Neither of them lost an appreciable quantity of moisfure at 212° F.

Experience, with the intense heat of the iron furnace, bave demon-
strated which is really the purest sandstone, and, consequently, which is
the least fusible.

Four specimens of the pig iron of Crittenden furnace were selected
for analysis by Mr. John Bartlett, deseribed as follows :

No. 901.—Pic Irox. Labeled “ Grey iron from mized ores,” Critten-
den Furnace, Crittenden counly, Ky.

A moderately fine-grained, grey iron. Small fragments are easily
broken under the hammer. Yields with difficulty to the file.

No. 902—P16 Iros. Labeled “ Lively Grey Iron, (No. 1, forge iron,)
Crittenden Furnace, &¢c.”

Rather finer-grained than the preceding. Small fragments flatten
under the hammer, but soon break to pieces. Yields easily to the file.

No. 903—Pic IroN. Labeled “ Grey Iron from ‘Pipe Ore’ alone,
Crittenden Furnace, &¢.”

Coarser grained and somewhat lighter colored than the two preceding ;
presenting more distinct brlliant, (specular,) scales. More tough than
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the preceding; small fragments extend a little under the hammer, but
soon break. Yields more easily to the file.

No. 904—Pic IsoN. Labeled “While Iron, Crittenden Furnace, &¢c.”

Hard ; yields with difficulty to the file; somewhat tough: small
fragments flatten under the hammer. hite; fracture presenting a con-
fused bladed crystalline appearance.

COMFOBITION OF THE FOUR FIG IROYS.

i
| No. 901. | No. 902. | No. 903. ' No. 904.
R i i
e S R P T T ceee|  90.%m3 91.094 91.111 } 93 . 879
T R g P R R A S 1.854 | 2.024 2.924 .3E4
Combined carbon ..o o ... e e st 1.716 .340 420 4.500
LT T [ T S e oo 129 ! 603 417 L4
BTN i s s e Bmas 3.49 | 3.7717 3.508 623
e S Rk e S R e .664 .T24 954 | 4
A B R o i o e e s i g e e smi 0B84 M2 - .22
B o T PO s o vt O et S S o trace trace. trace. trace.
B E Y T T e A e A e 271 | LAld A7 451
DO T I TIN: . i . e i o i 102 L0E0 | 054 =0
SR e S 085 | -097 5T -097
B O I . e i o i i 64 | 443 ! 320 LA51
RINE e R s R R 1.7 052 | 052 127
100129 | 99.EB0  99.786  101.222
Total CArBOD «omvvvoncemnmceemeneeees  3.600 2364 2,642  4.8v4
SpeCiBe EPATILY - oo o oo o e mmam e maan 6.9533 | 6.9%02 | 6.6033 el 7.3988

The “ white iron” is purer than any of the other samples. As is well
known, it owes its whiteness and hardness to the carbon being ina chem-
tcally combined state; whilst in the soft grey iron the carbon is in a
separated state, and simply mized in the iron, in the form of fine scales
of graphite or plumbago.,

There is rather more phosphorus in most of these specimens than is
desirable, and the silicon is also in considerable proportion. Doth tend-
iog to make the iron brittle or “cold short.” It would no doubt improve
the toughness of the metal to use a larger proportion of good limestone in
the flux; say one half more than has generally been used at this fur-
nace; so that di-silicafes, instead of Iri-silicates, would be formed, with
the earthy matters,-in the cinder-

Four characteristic specimens of “cinder " or furnace slag, were col-
lected for analysis, at this furnace, by Mr. John Bartlett. The details of
the examination of which are as follows :
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No. 905—1Irox Fornace Suaa.  Labeled “Cinder from the * while iron,’

Criltenden Furnace, Critlenden county, Ky.”

A vitrified greyish-bottle-green, tending to olive green, slag; transpa-
rent on the edges; containing bubbles. Easily fusing, before the blow-
pipe, into a blebby globule.

No. 906—Irox FurNAcE Stac. Labeled “Cinder from the grey irom
from mired ores, Crittenden Furnace, §¢.”

A dark, smokey-blue dense glass; with stri:e of darker and lighter;
transparent in thin fragments ; contams no bubbles. In oxidating flame
of blow-pipe easily melts into a blebby globule.

No. 907—Irox Fcrxace Stac.  Labeled “Cinder from the lively grey,

Jforge iron, Criltenden Furnace, §¢c.”

An opake grey-blue, vescicular slag; translucent on the edges and
containing brilliant plates of graphite and involved charcoal. In oxidat-
ing flame of the blow-pipe, very easily fusible into a clear, bottle-green
globule.

No. 908—Irox Fursace Suae. Labeled “ Cinder from the ¢ Pipe Ore
alone, Crittenden Furnace, §¢.”

A dense purplish, smoky-colored slag ; transparent in thin fragments ;
containing no bubbles. In the oxydating flame of the blow-pipe, melts
easily with much intumescence, into a whitish, blebby globule.

COMPOSITION OF THERE FOUR BLAGSH.

— = = —

No.905. |  No. 996. No. 907 ‘ . 908,
Slag from while Frnm. mixed orea. Fn;-m lively grey Frnm fipe ore
irom. iron- | I one.
: I

5 1] [T S | 59.5%0 | 61.980 | 64 880 65.520
Alumioa .. ... i 7.4980 | 9.080 | 7.480 B.2£0
| T T - 23.164 | 24.623 15.=47 29,155
Mugnesia _.___..__, 1.354 | 1.538 | 1.247 | 1.645
Protozide of iron - 4.464 L4963 T.164 . J.5E4
Protoxide of manga-| '

Deve oo ' 9268 | A46 781 .353
Sulpburic acid _..__ | .135 052 .0sg 149
Potash .. _ooooo__ 1.425 1.317 | 2.047 1.092
b R ' 130 @5 271 162
P PO, 1.504 ' o | T 2

| 100.000 | 100.274 umiuuu I 101.740

geo in the bases
to the oxygen in
the silica,

or or or or

Proportion of oxy- Aa 12. 2533!] E&D As 12. 495:32, IH As HI' 592.33 68 AH 1I: 539:34.021
‘ Agp 1:2.451 [ As 12.575 I Ap 13.150 As 12.941
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The considerable loss of iron, in the form of protoxide, as shown in
the analyses of Nos. 905 and 907, would be avoided by the use of more
lime in the flux.

In the apnalyses of these slags, it will be seen that the proportion of
sulphur (sulphuric acid) is estimated. Doubtless, much of this injuri-
ous ingredient may occasionally be thus carried off, where the alkalies
and alkaline earths are in large proportion in the fiux. As to the quan-
tity of phosphoric acid removed in this manner, the estimation was not
made in these analyses. This is, however, a question of great impor-
tance, especially in relation to the quality of the iron made with more or
less limestone to the flux.

ORES, &c., FROM HURRICANE FURNACE.

No. 900—Limoxrre.  Labeled “Block Ore, (No. 1,) found in © nesty’
or beds five to seventy-five fect below the surface. Bunks about a mile
and a quarler from Hurricane Furnace, (formerly Jackson Furnace,)
Crittenden county, Ky.”

This and the next ore (‘ honey-comb ore’) are principally used at this
furnace ; say about three fourths. Obtained by Mr. John Bartlett.

A dense, dark-brown limonite, in irregular shaped masses; cellular in
the interior; coated with ochreous ore of a rich reddish-yellow celor.

Powder of a dark, brownish-ysellow color.

No. 910—Livoxsrre.  Labeled “ Honey-comb Ore, (No. 2,) Hurricane

Furnace, Crittenden county, Ky., &c."

The dense hard layers are in smaller pruportion to the handsome
yellowish ochreous ore than in the preceding specimen. This being
mostly composed of soft ochreous ore. Powder of a light, brownish-
yellow color.

No 011—Lnioxite.  Labeled “Pipe Ore, (No. 3,) Hurricane Furnace,

Crittenden county, Ky.”

A dense, dark-brown limouite, adbhering slightly to the tongue ; mainly
made up of adhering, tuberculated, columnar, or stalactite concretions;
with some light, reddish-brown and yellow. ochreous ore between.
Powder of a dark, brownish-yellow color.

No. 912—Lmvosite.  Labeled “Pot Ore, (No. 4,) Hurricane Furnace,
- Critlenden counly, Ky.”
Irregular shaped, hollow masses, or geodes, of dark-hrown limonite.
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incrusted with dirty, yellowish-brown ochreous ore. Dense portion does
not adhere to the tongue. Powder of a dark, brownish-yellow color.

No. 913—Livoxtre.  Labeled “Slate Ore, (No. 5,) Hurricane Furnace,
Crittenden county, Ky.”

A portion of a flat layer, about half an inch thick, of brown limonite,
not adhering to the tongue; coated on both sides with yellow ochreous
ove. Powder of a light, brownish-yellow color.

No. 914—Lmvoxite.  Labeled “Sand Ore, (No. 6,) Hurricane Furnace,
Critlenden county, Ky.,” &c.

Dark, reddish-brown, with darker spots; granular; containing sand.
Powder of a rich, brownish-yellow color.

COMPOSITION OF THE PLECEDING B[X ONFS, DRIED AT 2129 p.

| [
No. 900, No. 910. No. Y11. No. 312. No. 913. No. 514.

Block  Honer- -F:p-el or:-E Pot ore. Slateore. Band ore.

ore. comb i

ore. |
Oxide of Mo« e ccecec e eeea-- B0.940  56.840 B2.540 | B3.060 | E4.640 . 25.940
Alumind oo liosCscssessssd P 420 H.9:0 0 5d0 | .4HD =L i .50
| T | trace. ! trace. | trace. trace, trace. trace.
Magne 1a. - oo mcer e cmmm e 713 6 . o4l 514 AT} 634
Brown oaide of manganese _. .. ..., . 2l L0 | 40 L4y LG -]
Phosphorc aeid .o . o .coaa ool 438 .59l | 02 ' trace. 464 trace.
Sulphuric acid - oo oo . 200 L4 043 L2413 Nilr) 132
Polhh oo iis cuiidsdavesinnn e o] 200 L 162 33 7 L1413 .ie8
Soda o e e cecccmes-aa- trace. | trace. 56 04 45 trace.
Eilex nnd insoluble silicated ... .... 7.3k0 20 =80 5.390 | 4.080 2., 9:H) 68,10
Combined water __ .o cocmeeceecea- 10,000 11.600  10.560  11.600 ( 10.800 , 3.4'H
l.ﬂ“-.-.-.--------.--.-.-.----l-l---—d------—---i---u-d- —— e W D W --------—--I-'-----'--l---- '14"5'
Total _.oooomcemcomenanns 100.571 100.488 [100.664 [100.460 [100.940 | 100.000
Percentage of iron.___.... AR 56.684 _ 39.806 ': TB.114 | 58.168 | 59.275 | 18.166
Maisture, lostat 2129 F. oo oeenooo. : 0.70 1.60 ‘ 1.00 l 0.50 i 0.50 IL 0.40

These ores are all quite rich, except the “sand ore;’ which may very
well be used in mixture with some of the richer sorts. The pot ore seems
to contain the least phosphoric acid amongst the richer specimens. All
are devoid of any marked quantity of Zzme. (See, under the head of
Trigg county, the examination of some of the water and sediment
obtained from the interior of the “pot ore™ of this region.)
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No. 915—LvestoNe.  Labeled “ Blue Limestone used as a fluz (good)
al Hurricane Furnace, Criltenden counly, Ky. Found near the Fur-
nace.” (Obtained by Mr. John Bartlell)

A fine-grained, dark lead-colored limestone; containing fossil shells,
and sparkling with facets of calc. spar.
Dried at 212° F, it lost 0.10 per cent. of moisfure.

COMPOSITION, DRIED AT 2127 p.

Cnrhonate of Jime . oo e e e T3.380=50.156 per cent. of lime
Cuarbonate of magnesia. . oo cceoe icccaee i ceceaceaaa H.463
Alumina, and oxides ol iron nnl.l MANEANEIE (o eceicmman T
Phiapharic aeid v ce e e e e i trace.
Solphurde aeid. oo oo el =11
PJI | I L Tyt 0 i o = B s e o i e .35:'
Saala . & a5 w0 e .23
Silex ud mmluhle mlieate s et i e il f e 7.380
Tl = i o e i e B o T .919

100, 00

This limestone contains but little phosphoric acid, which is in its favor
as a flux for iron; but it would be better did it contain less sulphuric
acid,

No. 916—SaxpstoNe.  Labeled “ Sandstone used for the bosk and inner

wall, at Hurricane Furaace, Crittenden county, Ky. Found two miles
from the furnace”” (Obtained by Mr. John Bartletl.)

A moderately firm, fine-grained sandstone; colored more or less with
oxide of iron, in bands.

No. 917—Saxostose.  Labeled “ Hearthslone, found two miles from
Iurricane Furnace, &¢c.”

Courser grained than the preceding; quite friable; less colored with
oxide of iron. Composed of rounded grains of nearly clear quartz,
with no other cement than oxide of iron.

No. 918—Saxvsrose.  Labeled © Hearthslone, (superior,) from the

same localily as the last, &¢c.”

Firmer and coarser-grained than the preceding; containing small
rounded quartz pebbles, and peroxide of iron in spots.

17
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COMFOSITION OF THISE THREE SANDETONES, DRIED aT 2129 r.

No. 916. . No. 917. Na. 318,

Sand and insnluble silicates o oo o oo e 97 . 400 TO3.5E0 | OE. 64
Alumina, and oxides of iren and manranese. ..o onea. LOei) 40 Ll
T, 1rice. trace. trae e,
LA s s L L A e e R S e LA Lol JELE L2206
L T T trace.! trce. trace.
B phur e Sl i e L L e D e i e e e T e trace. trace.’ irace.
Porlaslt oo o e e e e e e m e mm s Ee e e e = 211 k] | 2012
T N et ey M e AT e R S R N %21 . L2
Loae, and water expellid at red beat - oo ool b= J240 A

B L e TN, (Nt 1. 4=1 1A, 1205
Moiature, lost at 212% F. _ . oo e e i e immmas 0.2 Q.30 0.40

That sandstone which is the most esteemed for resisting the action of
the strong heat of the furnace, is the purest; containing less of foreign
materials with its clear quartz sand than any of the others.

No. 919—FP16 IroN.  Labeled “ Grey Iron, (not dead grey,) for forg-
ing and foundry purposcs. Hurricane Furnace, Criltenden county,
Ky.” (Obtained by Myr. Johin Bartletl.)

A coarse-grey, specular, grey iron.  Yields easily to the file. Small
fragments break easily under the hammer,

No. 920—P16 Irox. Labeled © Lively-grey Iron, Hurricane Furnace,
e Se
Somewkat finer-grained, and a little lighter colored than the preceding.
Yields easily to the file. Small fragments flatten somewhat under the
hammer, but soon break to pieces.

No. 921—Pi:c Iros. Labeled “TWhite Iron, Hurricane Furnace, §°c.,
é‘f_“

Very hard, and difficult to break ; tougher than white iron generally.
Yields with difficulty to the file. I'racture presentinga confused, bladed,
zemi-crystalline appearance, radiating from the under side of the pig.
No. 922—Pic Irox. Labeled © Iron infermediate belween White Iron

and Lively-grey. Hurricane Furnace, §c., §¢.”

A moderately fine-grained, light-grey iron.  Yields with some difficulty
to the file. Small fragments extend a little under the bammer. but soon
break to pieces.
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COMPOAITION OF THESE FOUE SPETIMENS OF IRON.

+ Na. 912, No. 920. ' No. 921. " Nu. 922,

[FOM e mme e e e e 91.~%1 - 92.143 02.267 92.736

i_'_:_--l.;ll'.rl: s B o, o P e i i S B, B wolgn 9 g | UL
Comnlanied enrbon e e em e a9, 9mg 1.560 H.0040 2. mld
MunzZines o cecececiceces scsemciscassma=s N e A1 417 245
T T 2.1 2165 L4 B
B L L L LB =4 g Led L4
AU . e e e cc e c e mcmc e mmm s em e ——- - LR LT L 49
[T T AT | Wt W e g PV S LT ariann L e, (TRl tEace. trice.
B L T« Lo L= i L2l
Pl ARl o s s o o o o e e e o e G4 LA A5 M9
B iNEIL o b o ot e T o Bl A6 =2 A7 A2
o L 1 g 1| et v o B Ao 9T Ll A6l 446
Sulplur e es vscmrmrsmemm e e e A 6 Albl AU not estim"d
L e S I S s e i e e P P e R s LT Ll

TR i e o e bu, 22 i, .64 .7 .4 Lo, vl
Tola]l CAMDON v e e i e a e im e i 4.324 4,154 o344 3.0-4
Bpetific Eravily .o once s nsmmen sninsmsovsonest 10637 7. 16 7.9263 7.207d

The iron from Hurricane furnace has maintained a good character for
softness and toughness. By the following analyses of the slags from
this furnace, it will be seen that they have a larger proportion of bases to
the silica, especially of lime, magnesia, and alumina, than is contained in
the Ciittenden furnace “cinders,” reported above.

No. 923—Irox Fernace Stac.  Labeled “Slag from the grey iron,
Hurricane Furnace, Critlenden counly, Ky.” (Ubtlained by Mr.
John Bartlell.) _

A glossy, dark-bluish-smoky slag; translucent on the thin edges. A
portion of the lump is opake and blebby, and is of an olive-grey color.
Before the blow-pipe, in the oxidating flame, it easily melts into a blebby
globule.

No. 024—TIron Furnace Stac.  Labeled “ Slag from the lLively grey
tron, Hvrricane Furnace,' §c, &c.
A dark glossy slag; of a smoky black color; translucent on the thin
eilzes.  Belore the blow pipe, in the oxidating flame, easily melting into
a blebby globule.

No. 025—IJgsox Furvsace Suic. Labeled “Slag from the while iron,
Hurricane Furnace, §c., §¢.”
A dark, bottle green blebby slag; translucent on the thin edges.
Betore the blow pipe, malts quite easily into a dark bottle-green globule
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No. 926—Irox Feryace Suac.  Labeled “Slag from iron intermediafe
belween white and lively grey, Hurricane Furnace, §c.,, &¢.”

A frothy greenish-grey slag; full also of large bulibles, some of which
are incrusted with oxide of iron. Before the blow-pipe it melts easily
into a frothy globule.

The formation of bubbles in the dense slags, when fused in the oxi-
dating flame of the hlow-pipe, is doubtless owing to the oxidation of the
involved smoky, or carbonaceous matters, which give to it the fuliginous
color. In the slag fromn the white iron, this oxidufion seems to have
taken place in the furnace; by an excess of the hlast, perhaps.

TUE COMFOSITION OF THESE SLAGS 1A A8 FOLLOWSE:

! No. 423, A No. 924, ; No. 925, No. 326,

=1 1] R ———— 55.380 55.5%0 26,350 5Y.9350
Alomina_ ... __ 440 13.3=0 133 .2=0 11.680
Limee.-eeoecann=- 25.579 - 25.241 16.9 46 21.066
Marnesia _ . _ ..o 3.304 J.6610 - 92.rd43 d.5660
Protexide of iron . 1.494 " l.ed 1V.4935 4.L.14
Protoxide of manga- _
11+ TR trace. | trace. | trce. ° trace.
Futnsh.ececece e a 1.E15 - 1.495 1.4 ° 1.151
= TTTE I A 173 149 A6 .JEB
Total oo aa 102124 101 .40 101950 102.045

PrrrEr—— s e — T

Proportion of oxv-) Az 16.017:2=.755 As 15.611:28.659 As l-l.'Fﬂg:ﬂE.ﬂE; Ans 14.154:31.143
geo io the bases |
1o OXFgen in lheJ'

1] ETLT R — e

or i or . or i ar
As 11.798 | AsL:I.B48 | As 1:2.008 | As12.200
i .

It is instructive to observe, in the ahove slags, how the proportion of
protoxide of iron, (and consequent waste of metal,) increases as the
quantity of lime is diminisbed. That which was formed with the “ white
iron" contains the least lime of all.  These slags approach to bi-silicales
in their composition ; whilst those of Crittenden furnace art nearly #ri-
silicales.

No. 927—Cray. Labeled “Clay; found plenty near Hurricane Furnace.
(I3 il fire clay ?)  Critlenden county, Ky.”
Of a light greenizh-grey color. Before the blow-pipe it melts with
difliculty into a whitish slag,
Dried at 2127 it lost 4.00 per cent. of moisture.
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COMPOBITION, DEIED aT 212° r.
s 62,9270

BIlCA ccccmm e s m e s s S RS S R AL e - ——

L LT 1 e S e g I, 280
R O e e T e e e e 3.560
LRI e v i e e R T R e R a8
L e B e e e S e SR e e 1.815
Plioaphurie aeit_ o o e e e msmm s c= e sf e e m - 115
Fl,.ll.]'ill. e S R A T EE R T T M N T MmO me m o mm S e = S mm 3*353
T ] | S ——

e o s s o . 5 a5 A o trace.

Water and R e e R R R SR 9,067

LU0 . D

e

This contains too much of the alkalies and alkaline earths to prove a

very refractory fire-clay. But it would answer exceedingly well for a
potter’s clay.

No. 928—Siwrciors CoxcrerioN.  “ Found in the preceding day, at
Hurricane Furnace, §c., §¢.” Senl for examination.

Porous; and in some parts presenting some appearance of fossil

remains.
coMPOSITION, DRIED AT 2[2° r,

Silex and insoluble silicabed oo e e n e e P S 365.9R0
Aluming, and ozides of iron and MADERNESE . o .o o caecmammam—a-

LB g e e e e trace.
NEARIFRIR 2o a2 m o o o om0 e o O M -1
Pliwaphuric e g o e B e T o e R
Sulphurie BEI e m o o e e oo em e mmmm e mme e n S mammnen v e e 058
P iall e e dc i rc R s e R e v A - iy
e,

i e 129

Waterund Joas. oo cn e cinin i ccsn e cc i e

Y T g e T T ST T T

g g i il L34

100,000

——— —ar =

Of no especial interest.

No. 929—Coar. Labeled “ Cannel part of Coal of Sneed’s mine,

Tradewaler river, Crillenden county, Ky.”

A handsome, pitch-black coal ; with a bird’s-eye, or curled maple like
structure on the cross-fracture. No fibrous coal between the layers; and
very little pyrites, in thin patches.

Over the spirit lamp, it burnt with considerable flame; swelled upand
agelutinated, somewhat, into a cellular coke. Specific gravity, 1.297.

FROXIMATE ANaALTAIA.

M ibUre o e e e e mmmeemmrm— o —mae 1.1H1 &
;:u!.ntile eombustible MAlbBra. oo e cm e ﬂﬁ 51 Total volatile matters.. 31.50
ixed carbon in the coke - oo oo ceccemcees
L'.glll'. _lre-lluwj;h-gre}r Rl e s e e H'-' (] ; Epﬂng]‘ coke. ooieaan 2.5
100w _ 100.00

Its composition and properties hardly entitle it to the name of a cannel
coal,

Its percentage of sulphur is 0.680.
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COMPOSITION OF THE ASH.

B e i i o i o e 6.244
Alumina, smd oxides of iron 2 MANZANEIE . oo oe oo e cm imm e iommmcmesmmae 4.0l
B T o D ot e e ol N o gl o s g L ]
P, L2l
P e i e o e s e s i e e A m e ] 11
B IR I 0 i e o i o i B e e, 2 e i 02
Putssh and soda, notable quantities_ .o oo oo oee s mciicimcmmmmman —mmeoa= LU @3timaL,

I.I}_Ea-{ll

DAVIESS COUNTY.
No. 930—Lavestoxe (uypraciic?y  Labeled “ Limestone from a well,
seven miles easl of Owensboro, Daviess counly, Ky.”
A dull, dark, greenich-grey, fine-grained limestone; mottled with
darker; full of fossils—coiuls, encrinites and shells.
Driel at 212° F,, it lost (.50 per cent. of moisture.

COMFOMITION, DRIED AT 2127 F

DR T L T IR v 1 o 5 - 37.900
Corbonate of MAZNesil ueoe e e e ve e S e e e g SR 16.6F5
Alumima, anl exides of iron aod manganese _.___ ... .... s b 10440
g o LTTRVE 101 g T 1 1 e N St P B St S P AR S s e S0
PIPR AR BOI o oo i i o e i i i e i e 3.155
?ILI-I'I ______________________________________________ R i - e i e -:‘“IIE'
ST Y e 2 s - e G e e i JIE3
Silex and inwluble silicAles ... e e e e R 28 421
B T L T 2.-84

“1ou 000
This, if properly prepared, would no doubt make good hyd_ran_ul;t?

cement.
EDMONSON COUNTY.

No. 031—Lvoxne.  Labeled “ Nautilus sp?  Nolin Furnace, Edinon-
son counly, Ky. How much iron?”

The fossil shell or cast of a nautilus, completely filled, and mineralized,
with oxide of iron. Quite friable; adheres to the tongzue. Culor
Lrownish-yellow and dark brown.

Duied at 2127 F,, it lost 1.70 per cent. of moisture.

COMPORITION, DRIED AT 2129 p,
O i I o e o e e i e e e 37 .240=206.039 per cent. of iron.

A A R s e e e e A 2.0a7
Carlionate of lime .o ce e ccceaccsm=ceesmccssccaccagass 1.01=0
T i e ol e B T PO A19
Brown uxide of manzones€ .. ... ..o oiaoooeo_. LG~}
Fhuaphorie acill. o e e cm e e cmr e e emm e e 2.113
Bulphinrie i oo e e e e e m i cera i cmee cmaa 544
Fulmh o e o . i . . o e A e 20
F2 U1 | P e g e m et R e W el = O RO GG
Bilex and insoluble silicates. . ocen oo omiccee: cmmecmcma 45520
Combined water and 1068, c oo ce oe ceee cemececmcecccemenn 9.670
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ESTILL COUNTY.—ORES, &c, OF COTTAGE FURNACE.
No. 932—Lavoxite.  Labeled “ Block Ore ; worked at Cottage Fur-
nace, Lstill county, Ky.”

Friable; dark-brown, ivregular layers of dense or2, (not adhering to
the tongue,) involving yellowish and reddish ochreous ore.  Powder
vellowish-brown.

No. 033—Lmvoxsrre.  Labeled © Speckled Pink: Ore ; worked at Cot-
tage Furnace, Estill county, Ky.”

Granular ; adheiing to the tongue ; under the lens appearing to be
made up of datk red gruins, with intervening yellowish material. General
color grey-brown, with shades of yellow and 1ed. Powder veddish-brown.
No. 934—Livoxre.  Labeled “ Rough Ore ; worked al Coltage Fur-

nace, Estill cownty, Ky. Superior qualily ; malkes high white iron.”

Irregularly Jaminated and cellular dwk brown dense ore, including
dirty-yellow ochreous ore. Powder vellowish brown.

No. 935—Lwvoxire.  Labeled * Kidney Ore, over the Sandstone, thirly

Jeet above the main Ore, Collage Furnarce, ¥c., §¢c.”

A brownish-yellow, fitable ore, lnminae and cells of denser, dark-brown
ore. Adhering to the tovgue. Powder yellowish-brown.

No. 936—Liyonite.  Labeled “ Ore from the Buzzard Banks of Cot-
lage Furnace, §¢., &c. (Does il contain copper ")

A fiiable, dark, grey-brown ore, with portions of dirty, greenish-
yellow ; adhering to the tongue. Under the lens it exhibits fine rounded
grains of dark brown color, with a lighter colored material intervening.
Powder of a yellowish-brown color, darker than the preceding.

COMPOSITION OF THESE FIVE LINONITE ORE4, DRIED AT 212° p.

, No. 932.  No. 933.  No. 934. No. 935. , No. 9:6.
¢ Block ore. Speckled Ruupgh vre. Kidney ore’ Buszzard

'______ _____ ore. 1 Bauk ore.

Oxide of iron- ---__-.--__.--.-_I' 60, R00 66.140 . 52.450 |  45.540 §2.200
Aluming ..... e e e e A.060 | 1.4G) -L60 3.496 440
Lime . .erem e ccsaemmmna e mmal trace.| trace. Lrace. e, trace.
Mugnesis e it ettt G2 TN -e52 1 1.02= | 2.742
B own oxide of mangunese_ ._..__ 2.460 | 1.140 2.4~ ! L0e0 1.620
Phusphoric seid _ o oo e I ; : L0 740 | J4925 .52
Sulphure aeid .- oo ce e | 07 213 07 145 145
Polath coouemcecea- sm e mmmamaaaj A1d 45 | LAGLG A4 il
B, e o a e A iy s i 185 | A53 AhT 190 | 192
Silex and insolnuble silicates_ __ _. .. 9] .46 Q0460 ¢ 37.0-0 39.0=0 , a1 .0=0}
Combined wabter_ . oo oo ceeeoe , 100, 540 T.560 ' B9 E.TH) ! 10. 760
Total eome coceoooooooeee) 100.267 1 100444 | JUO.506 . 100.515 | _100.179

—_—

Percentage of iron .. . ... ......

42.635 _iEJ{l!] 43.559

2.880 3.100

36.755 |  31.891
1.600

!_'Igiltum lost ot 212° F. oo oe e
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All good, and sufficiently rich ores. With the exception of the “rough
ore,” those which contain the ‘most phosphoric acid also possess the
largest quantity of alumina; which tends, more perhaps than any other
hase, to carry off' this injurious ingredient in the cinder.

No. 937—Carpoxatr oF Igox,  Labeled “ Grey Ore, associaled wilh
the ¢ Rough Ore, Collage Furnace, Estill counly, Ky.”

A grey, fine-granular carbonate of iron; not adhering to the tongue.
Weathered surfices of a dark reddish-brown color. Powder light grey
buff. Specific gravity, 3.5762.

No. 038—CarnoNate oF Irox.  Labeled “White Ore, from the Buzzard

Bank, Cotlage Furnare, §c”  Sub-carboniferous.

Literior, grey, with a few small white specks; granular, adhering
glightly to the tongue.  Exlerior, dark brown; adbering to the tongue;
in pirts presenting irregular bladed shining facets like those of some

forms of zinc blende. Powder of a brownish-yellow color.
COMPASITION OF THESE TWO CARBONATES OF IRON. DRIED aT 2127 F,

o e ——— ' e —

| No.937. | No. 938

| Grey ore. White ore.

i ] PO 1 RS ———— R | I 54.147
Oxiile of IUMe cmceesommsmmammammmmmemm—ms s=memm o rmam cm s e s f 1.050 16.197
TR 2 o i i e i g i e i ot e i | 2. 46t 1.160
Carbonale of lime . - o ecmemcmcsssccscac == —mmsmmmams o aa=s, 1290 G. 14D
Cirbonate of MATNESID <o cceeccecsmcscran o tmscmcscmmsnsanncnonas 4. M= A.8=5
Carbonate of MADZWDESE. . o oo cemmmmmamm e n AR e o R J.4 2. Frl)
Plioaphoric 80l e e vcccmerveccmnrac e mmmm e e mrmn e e A i -418
Sulphiuric i) o ce e e e m e m e e TG .303
P oEm A oo e e b e T i i i L2941 250
MR, e e e A e 5 e S i e e R N e - N .391
Silex and insoluble silicales. . ceaerccces o cmmmcmmsmmrm e s | B.GIU 13.120
Water apd 1038 nr cemecaceaccccmammmmm s e canmmrmem s semmm e e e 1.309
TEBREL | v om0 i i e o B P i, 594 100G, 100

[ e £ e

Percentage of irem e ————————————— SR R A A e e a7.495
e

Moisture, expelled at 212° F.o o e ot e E 0.400 mmmemne

i ek s —Tiei— i —

These are both very guod iron ores; requiring only carelul roasting
and management of the flux to yield good iron. They are sufficiently
rich for profitable smelting ; as the roasfed ores would contain fifty per
cent. of metal.

No. 939—Lpstose.  Labeled “Sub-carboniferous Limestone, used as

a flux at Cottage Furnace, Estill county, Ky.”

A grey, fine-granular limestone; with some blotches of dirty-buff
color; no appearance of fossils. Specific gravity 2.6828,
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COMFOSITION, DRIED AT 2127 r.

Carbonobe: OF DI o oo an m o e i i i i 52.92M=050.515 per cent. of lime.
Carlonate of ma@mme=i_ . oo oo em o e emccmmeom oo LG
Alumina, anid oxides of iron and mauganese oo .o oo.. 1.1
PIOElIO I WO L ol a om0 S AL
Sulphmtie AUl <. ancmiiaihca ci e an e M6
Potash e e s mcec s ccsm s s emscemmc crrmmmrem s s L1494
B o e e e e e i e e o i v R B s e e
Silex amd insoluble silientes . oo o 4.5=0
Winter And J0al o e T e T oYY
10000

Dried at 212° F., it lost 0.40 per cent. of meisture.

No. 340—IroN Frrxice Stac. Labeled © Purple Slag, produced al
Cottage Furnace when malking sofl iron, Estill county, Ky.”

A glassy, dark, smoky-purple slag; transparent on the thin edges,
and in thin splinters. DBefore the blow-pipe, it i3 easily fusible, with
intumescence.

No. 041—Iron FerNace Susg.  Labeled “Green Slag, produced al
Collage Furnace when working ‘rough ore’ and ‘high white’ iron,
Estill county, Ky.”

A greenish-grey, frothy slag; inflated with air-bubbles and containing
many particles of reduced iron. Before the blow-pipe easily fused into
a greenish globule.

COMPOBITION OF THFEE TWO HLAGS.

No. 940. = No. Ml.

Purple slaz. ' Creen glag.
BT o s i e o s s 56.300 58.040
ATUINIMA oo e ne e isis m s s s v e o e wm 16100 12.360
P 7 G U e L o L o s ML S LR SR il PRy 21.114 1H. 059
AP THRAIE, i o s s 5 et 0 S B 570 5 78 o B 1.845 1-333
Prutiozide of ool .. oo i i i ki e 1.170 6.122
Protoxide of MADZANEIR v ce e ccccm e mecmmem e an 00 1.060
T e e N R By 1.737 1.970
Bl oeeeenr s mmmmmmsccemsse e ———————————— L0 309
Phosphoric 2010 i cacicitoiarnmiivain woonnymesmesms= Gad | 1T
T . i o i 631
Total e e et cceeancsac cesrns el 100025 1 100.000
As 15.070:29.232 As 12.496:30.136

Proportion of oxygen in Lbhe lases to oxvpgen in the silica, or | or
As 1:1.930 | As 1:2.331

In these slags, the presence of plosphoric acid was verified and the
amount in each estimated. It is a fact of great importance to the iron
manufacturer, that this injurious ingredient may be carried off more or

18
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less in the cinder; and it is interesting to note, in the above analyses,

that the slir which contains the most Zime and alvmina, (especially of

alumina,) also has the largest proportion of phesphoiic acid, although
the “ rongh ore,” used in the production of the green slag, is probably
more contaminated with this acid than the ores employed when purple slag
was formed. It has generally been believed and asserted by the authors,
even by Karsten, that, in consequence of the strong aflinity existing

tween phosphorus and iron, in the melted state, almost all the phos-
phoric acid in the mixture of ores, flux, &ec.,in the high furnace, reduced
to phosphorus by the excess of carbonaceous matters present, would find
its way into the iron; communicating to it “cold short” properties.

But the affinity between phosphoric acid and alumina is quite strong;

and, very probably, tends more to counteract its reduction and union

with the melted iron than any other agency present. Hence one reason
perhaps, why the aluminous ores gencrally give tough iron; and why,
also, the addition of pure clay or aluminous earth, or ores, will improve
the toughness of iron made from *cold short™ (or phosphatic) ores,

This idea, if fully verified in practice, will prove of very great valae to

the smelter of iron.

Another fact will he noted in the analyses of these slags, viz: that
the loss of iron in the form of proforide is greater in the green slag,
which contains the least Line and @umina, than in the other. This
makes the cinder more fluid, causing what is called scouring of the
furnace, and gives it the hottle-green color, sometimes very dark.

It will also be observed in the following analyses of the iron made
with these two slags, that the “white iron,” made with the green slag,
contains the most phosphorus and swiphur.

No.942—Pic IroN.  Labeled “Soft Iron, produced at Cottage Furnace,
when making dark, purple slag, Estill counly, Ky.”

A dark-grey, fine-granular iron; yields easily to the file; flattens
somewhat under the hammer, but soon breaks,

No. 943—Pic IroN. Labeled “ High White Iron, produced when
working rough ore, and making green slag, Cotfage Furnace, Estill
county, Ky.”

A little harder, coarser grained, and lighter colored than the preced-
ing, but mot much. Yields to the file, and flattens a little under the
hammer. It cannot properly be called a Aigh whife iron. 1Tt is rather
grey iron.
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COMPOSITION OF THESE TWO SANMPLES OF FIG JTRON.

No. 942 1| No. 943

Soft Iron. [High White Iron.

Trf - ccsmmcm st rrm s m s m e S e e S - ——— - — 93-6':9 5:‘.791
Grliph-lte'I—_----‘-—-i-‘-'--l-----.'--J-J—l-—-i-----.--h'-—llll--l-l-d--l--—d-l-l 3-!-‘]“ H..?.-a,l
Combiined carbol « oo e veceaa o A e T e e i BT 550
,‘.].u]ﬂ.ll'iﬂﬂ s smma amsEsA s sEEEEEEE EE S - .-'EE!' .54"!'
BITIOHR w0 s o e S o i i L=l itk |
R e e L 20 260
FIOM BT, Cnd i immmma s s ea = - —————— i o om0 LT 153
[ L T (R Eol e B M e e mmemmm s mmemem ey irice. trce.
A LTI ITIL i ek s e i i i i i ] 304 | M5
PR e S s S S e e o s T == s not estim:nted.
I s e Smr me S e gt o A e o 4 004

R L T Ty .

P A T o s i e i o 6 e i v - i .-"-.: 4! Aid
BRI - o e o o i S s s 860 S
|

b 117 | e y R et ool 4t L R PE Rt S __lULl--'ﬂi'_ : Liw . E4

iy A R Rt h o L
| — e

Tolal CAFDOR oo mssssmernn mum it e s i i i el 3760 | 1.770

= e

—_—— .

BpeciBe Eravily cccvcnicccconsmmmanrennassaansacnana- 707 | 7.1213

No. 044—Lvoxrre.  Labeled “Old Furnace Ore Banks, Estill county,

Ky.” (Sub-carboniferous.)

A dense, fine-grained, yellowish-brown ore, with streaks of lighter and
darker coloc; dull. with some minute specks of mica. Adheres to the
tongue. Speeific gravily, 2.9131.

No. 945—Lmioxite.  Labeled “Old Furnace Ore Banks, Estill county,

Ky.”  (Sub-carboniferous.)

An irregularly rounded mass, made up of irregular, thin layers of
dark brown and bluish-black, involving soft brownish-yellow ochreous
ore. Powder dark brownish-yellow.

COMPORITION OF THESE TWO LIMONITES, DMED it 212° r.

e _— — S—

' No. 944, No. 945.

e P07 | R ———— i pE— $1.6G00 62.478
B TR TI TIE o mm cmc  em l L) 3.1349
Carbunate of lime. o oo cmer e e crmm tmmmssam e 650 | trace.
| R 1T T 1T R 1.408 | .513
Brown oxide of MADZADCIE_ __ o o oer o oeciemnsmasmmmees—maeeaaeea 1. 680 920
Phosphoric acid o e cor e e e cn s e e e L] .591
Bulpluric B EE e e o o o i o g g B ol o i L3 .37
Putash o oo e e —esmmmen e L 494 T4
i L g e i e i A 0 L2 | A4
Bilex and insoluble Bilicates cceeeeecccvrecemcmssammns mrmemmmmeeae! 111200 M) . 560
COmDIE MR LT o mc s mmmn = e i 8 o S 11.300 10.=00

Total .ccccnranmnnncrmmammrmm s me s smmmsm s e e enanna| 100,029 i____l_qu.wﬂz_

Percentage of rof. v cvoeovommcmmmmmmmmem cmmcmm s mmrmm e mmmmmma | S U42 41.756
1---————— - — —

Moistare, lost a8 312° F. oo ccmmnemean oo e 2.010 1.700
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Both good ores. The second, No. 945, would probably make the
tougher iron of the two.

A collection of the ores, pig iron, slag, fire-clay, and limestone, used
at Estill furnace, as <ent to this lahoratory by the enterprising propn-
etors, but tine did not permit their analysis in senson for this report.
No. M6—Cray.  Lubeled “Poller’s Clay? four iudes northwest of

Trvine, on the Biclinond turipike, Estill connty, Ky.”

Of a light buff-greyv color, with stratified lines of reddish. Before the
blow-pipe it is not evidently fusible. Changes to handsome salmon-color
in burning,  Appears to be, principally, fine quartzose sand ; sparkling
with a few minute scales of mica.

COMPO-ITION, DRIED AT 2129 p.

P e T e e L e S e R e e el 71.780
A I N e e L g Tt s s i 17.5=0
e O . s e i s L T s L e L L e B R LSRN LI R ETEL 2.420
T i i o e o, o e o o e i none.
M e = o o e e e L e e e 047
B I I o e e D e i o o o 12
e e Pl o e S\ S g i S LR P ol i o B e SIS RSN iy 2.971
I, i B o o 5 o o 5 1 1 i i i I
Waler expelled at red hent o .o oo e immmcmmaamaaa 4.4
R e e e e e Sl i S o .5“’6

0, ()0

(Quite a refitactory c¢lay; but probably not sufficiently so to be a ver..;;
good five clay. It will unswer exceedingly well for the use of the pot-
ter.

No. 947—Lmestoxe (Hyoravuie?) Labeled “ Building Slone, five
miles from Irvine, on the Richmond Turnpike, Estill county, Ky.”
(Upper Silurian formation.)

A dark-grey, fine-grained limestone, containing many small scales of
mica. Does not adhere to the tongue.

COMPOS[TION, DRIED AT 212° p.
bt ol I L e L L L e 41.380=23.22] lime.

Carbonateof magnesia e aeeaa. 30,019
Carhionote of 3000. e oo e o e dis s emcsscrccmssssm—hama 4.321
BNl O M. o i e e o i B i e e s s B e B 2,360
B N e e e e el e T el
Hruwn oxide of manganese _ .. .o oo iemmaaas 4Bl
Fhnaplsaeid meld ool ol T Sk L3id
L VT I e e a5 1.471=.5%0 salphor.
N s T T e e A I T i
B ITTIR o o i L .09
Silex anid nBoluble =il ienbes o o oo o e e e e e e mmanoea 1B 650
100.392

There is but little doubt that this would make very good bydraulio
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cement, il properly burnt and prepared; but it is not so probable that
it would prove a durable building stone. Rocks containing so much
carbonate of iron and so much sulphur, are liable to disintegration w hen
exposed to the atmospheric iulluences.

No. 948—Carsosate oF IroN.  Labeled * Carbonale of Iron from the
ashi-colored shales, above the Bluck Devonian Stute. Red Lick Fork
of Station Camp Creel, Extill coundy, Ky
Fine-granular; grey in the interior; light brownish-bulf and reddish-

brown on the exterior. Does not adhere to the tongue. Powder of a

bull-grey color,

Dried at 212° F,, its powder lost 0.40 per cent. of moesture.

COMPOSITION, DRIED aT 2129 p.

Coarbonate of IMD .- ;e o e e cmcc e cccccmccccoccmcme oo oee 6d.210p )
Bl e O RO s St ey et S e s s e e B S e e 4.50435 =34.203 irvn-
B T Lo
CarlnREE OF T M . oo e i ve mmme oo s o e e e o i B e 1.9
Carlonate of Magnesit .o oo oo e oo e meec e emmn cmmm—naa TRS
Carlimnnie of PURAERIIESE - e i cmmimmdi fmmm S e m el 2.7
T T L i [
Endphaeieacid 2 o e T R i T T L]
Putash .o o e e cm e ——— e m——————— e LY |
ML s g e e g T e T e e e e T L=
Sifex aml insoluble 5ilicates . o v e e e e e mer e e = 13. 1=
Wiateremad Topn o o Emi i a i e i e o D R A 2,746
TiHy Q00

A very good ore, sufficiently rich for profitable smelting.

No. 949—Lvestose (Hyoravtic?)  Labeled “Argillaccous Limeslone,
(hydrundic?) below the magnesian building stone at the Covered Rock,
three miles below drvine, Estill county, Ky.”

A fine-grained rock of a greenish-grey color; not adhering to the

tongue. Powder, light greenish-gvey. Specific gravity 2.7163.

No. 950—Lmestose (Hyoravuie?) Labeled ©Limestone Shale, (ly-
drawlic?) Covered Rock, three miles below Irvine, Estill county, Ky.”

A brownish-black, fine-granular rock. Flat conchoidal fracture. Not
adbering to the tongue. Towder of a dirty-buff, or light-umber color.

No. 991 —Lvestose (Hyvravuic?) Labeled “Hydraulic Limestone?
two miles west of Red River Tron Works, Estill county, Ky. (Devo-

nian.”)

A brownish-black, or dark-umber colored, fine-granular rock ; easily

broken. Does not adhere to the tongue. Powder of a light-umber
color.
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COMPOSITION OF THESE THEEE LIMESTONES, DRIED at 212° r.

Nao. 949. . No. 950. | No. 931.

Argillaceous , Limestone | Hrdraulic
Limestone. Shale. | Limestone

Carhonate of lime .. - . e iccecmccmc—————- o7 .980 a7.4F0 | 3G.580
Carbonute of MAZNESIA_ - oo maiee e i cmmmae 19.022 22027 | 19.592
Alumina, and oxides of iron and manganese _...... 9.660 6.160 | &.268
FPho-phorie acild o o o el mim - s sscce—ma=a : L2406 N A58
Bl REld . e e i i a4l 1.76G8 1.541
| L] e e DO P ) e s R e R g NAL N Ak .dmd
Boda L e i e e e imcmccsamma—en] LG LAT2 201
Silex and ip-oluble silicated. o oo v e e e eeee | 3e8.4=0 oH_5=0 | o240
Waler and 1055 e e e o e e c e e ceem e c—m—ecm—aa 3.154 l 2.2106 " 1T3

g (7 DR S | | f (T L P 100000
Moisture lost at 212° F.o oo o e e cmee 0.700 | D.700 i 0.740

f— [

Although these limestones contain more silicious and aluminous mat-
ters than the best water limes, they are all worthy of trial as hydraulie
cement.

MINERAL WATERS OF ESTILL SPRINGS.
No. 952—Mivenar Wates. Labeled “Red Sulphur Waler, near the

Saloon. Estil Springs, near Irvine, Estill county, Ky.”

No. 953—Muwerar Wares. Labeled “Wiite Sulphur Waler, at the
Saloon, §c., §¢.”

No. 954—Miserar Warer.  Labeled “Chalybeate Wuter, northwest
side of Sweel Lick Knob, §c., §.7

No. 9535—MixeraL Warer.  Labeled “Red Sulphur Water; four hun-
dred yards east of the buildings at Estill Springs, §¢.”

No. 956—MimxeraL Warter. Labeled “Black Sulphur Waler, Estill

Springs, &c.”

‘These waters were carefully hottled and sealed by Mr. S. S. Lyon,
Topographical Assistant, and sent by stage to the laboratory, where they
were examined with as little delay as possible. It was impossible, how-
ever, to avoid the loss of some of the gases, especially of sulphuretted
hydrogen ; and hence the estimation of the gaseous ingredients of these
waters, given helow, is doubtless too low in every case. To estimate
fully the amount of the gaseous ingredients, the operations must be per-
formed at the springs.

# This iocludes soma bfuminous matiers.
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COMPOSITION OF THESE ESTILL WaATERS; 18 1000 rarts or THE WATER.

E No. 952, | Ne. 950 No. 954. : No.955. No. 556
Red | White Chalybeate] Red Black
Sulphur. = Eulphur. . Sulphur.  Bulpbur.

Carbonie acid ga8 .o..o._.......' 0.3256 0.360  0.269 |  0.928 0.963

-

Sulphwetted hydeogen mas__ ... .. A3 I i i 012 Bk 2
Carbunate of Hme..ooceee e en e 0.2920 0.3 ! 0.152 v.02r 0.113
Caubonate of maguesia- . aoae. .. 0ea2 i1 | AHEB 13 ST
Carlsunate of Iron . eoecm e coemiccn oainaoo . - i A2 trace.i i)
Carbonate of soda. o o oo s mana AT JEY roaslU S g e DN
Chinvide of sodinm. .« ccoe e eeenn D542 .00 - R g 036

Chluride of calcium « - ov.vcmucnu-
Sutphate of lime .o ceeieceemeea

L S e T TG B 1

i i i L P IR o i

Sulphute of MaZ0edif .o ceae o, —u- 0105 05 164 035 .01a
Sulphate of sodu .o ool A58 043 A2 . 035
Sulphate of potash .. oo e oo ae . U924 072 il 01 I a7
SUlPhAle UF Bl oo oo e o n mt  gimim  mmim  r i m  m f minm n  mm L2y
Alumina and trace of phozphates.. .. . __ A6 [ - 7% Ee e e ] T
Oreanie aud volatile matters. ... L4040 it 141 Aldd 59
= | LF S e e SR . S A JUGH S04 052 Y| 013

Zaline matters in 1000 parts of the t ! 1
_ WALT .o ceeoccemen eoiaceme-,  0.7153 0.696 | 0.596 0.370 0.410

—— e e

The carbonates of lime, magnesia, and iron are beld in solution by
the free carbonic acid; or, in other words, exist in the waters as bi-carbo-
nafes. The soda is also in the form of bi-carbonate, which salt is not
incompatible with the sulphate of magnesia present in the same water.

The chalybeate water owes its name and peculiar virtues to its bi-car-
bonate of iron, of which the red sulphur water, most distant from the
house, contains traces, (as doubtless the other also,) and the “black sul-
phur” even more than the chalybeate, (as tested at the laboratory.) The
latter contains a small proportion of sulphate of alumipa, (alum.) The
change of the dissolved li-carbonate of proloxide of iron to insoluble
hydrated peroxide of iron, which always takes place when these waters
are exposed to the air, is the cause of the formation of the brownish

deposit, and their loss of virtues, when they are carried any distance
from the epring.

No. 957—MiveraL Warer.  Oblained by D. C. Winburn, from where

ke formerly procured the Copper Ore, (described in Vol. Il of these
Reports,) near Irvine, Estill county, Ky.”
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EALINE MaTTERS 18 1000 wanTs oF THE waTER.

Carhinate of Jime oo on o ee et e ce e mooe e 0.5
Carbonate of mngnesia. oo v o cemnmaaa- N44;> Held in solution by carbonic acid.
Carbonate of ron_ - oo oo e e e e N B
Eulpluite ol e - o cemce s cmme e mmmm e ST
Hulphiwte of moagnesid - oo e 4.315
Sulphate of pm.r.sh_. i e S e e RITE]
Chlornle o8 sodinm . . o e e e teccemee=- 2
Cliluride of caltium. o v o ccemcm e e en ML
L GG
Woater of erystallization aud losa oo oo oo oo b.473

.0z

This water nearly resembles some of the Epsom Spring waters found
in the neighborhood of Crab Orchard, Lincoln county.

No. 998—Son..  Labeled “ Sud, from a enllivated field; from and im-
wediately resting on Black Devonian Slate.  Thos. I, Curson’s
Jarin, Ireine, Estill cownly, Ky., (grows excellent corn.”)  (Oblained
by Dir. Owen)

Dried =oil of a dark-umber color. It contains numerous fragments of
soft dark-umber colored shale, which were sifted out before the analysis
was made.

One thousand grains of the air-dried soil, digested for a month in
water, charged with carbonic acid, gave up more than three grains of
darl: chestnut-brown extract, dried at 2127 F., which had the following

COMPORITION, VIR

Organic and Tolatile Matters_ . . i iemecrisecsmmssccccccmem. 0.547
Aluming, anil oxides ol irn and manganese aml phosphates. oo oo oo ooos LT
Casbronate of it . cn . cocmancccccan s e e e e 1.430
MigriIR _ cenr i cmm s e i i i e e e R 162
Bailphiurie ool oo S s e L T e S ST R s T L LRI U5
PO o o0 i o i s e o e s e AT
N o e e e o e e e s Sl LT T a9
Silex and in=oluble Blicates ca e e c e mm s ee s s —————— L
e s e b L R s e e e e e VMG

4.037 grains.

-

The air-dried soil lost 4.275 per cent. of moisture, at 400° F.; dried
at which temperature its composifion is as follows, viz :

Creamie and volatile matiers - oo .. e S T e L S e 10.942
AL NUTINRTNIN S - i i i e s s 4 g e . e . s o e ey i s 3. 2490
R L TR i s i e S i e S o o i o o o i o A 6. 635
i lE G DM o o o o o o o o e o e o e e o e e A m A e e e m e e em e mm e mm e LAs
I RN B i e e s s s e T s R B a5 o e e e 5 i i B s 392
Drown nxide of mangane-e . . . i cimmccamemcmsccccmsm msscsosc—f—mmso—m 145
Phlﬂpllllr-ll': B e Rt e st e U B i e e R T e b L 34T
L P IUETE RRTA . i o e e o .57d
T ] | T R Rt e s T Sl T R ot e e L O o Rt o P e i e A R LB97
.."-‘:(,IIJ.l.--_... e i, i e i i i i i = e o a1 2 o ki .-3‘19'
Sand apd insoluble SiliCAtEE. . v o mn e e meme s e e ———————— T4 895
Loda . ccecuw e .o e M 1.350

100,000
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This is quite a rich soil, containing a large quantity of potash, in
particular ; derived no doubt from the black slate which produced it, as
the following analysis will show :

No. 999. “ Devonian Black Slale, sifted out of the preceding soil, from
Thos. Carson’s farm, near Irvine, Estill county, Ky.”

cOMFPOSITION, DRIED aT 212° r.

Alumina, and oxides of iron and manganese ... ccicicicasiicceiaiaas G.B60
T T Tl TN o i i o 5 1l g T 244
Maznesia - ......_. SR e e T e e S e R i Sl 433
TSI T . e i o i g . 5 i i 0 i i 310
sizlphume waldz s s e e e R e s s S b e e e e L1402
Purash - oo o e A o s i e i e e M S 1.1100
R oot L e e e e P R e S e e A S S L 30
Sand and insoluble silicates . ___. e o A . E2. 200
Bituminous matters, water and 1088 o oo oo oo i e e e s et e cem e oo e e e B

The soft aluminous shales are very generally rich in potash, and where
they are easily decomposable they yield a rich soil; subject, however, to
be wet, heavy, or swampy, because of the considerable amount of clay
present and imperfect natural drainage. 'When well drained, these lands
may be made quite productive.

No. 960—Som.. Labeled “Virgin Soil, taken from north of the house
of Mr. James Townsend, on Billy’s creck, a branch of Miller's
creek, Estill counly, Ky. Geological position, on the terrace of sub-
carboniferous limestone.”

Dried soil of a light yellowish-umber color. Fragments of ferrugin-
ous sandstone and gravel iron-ore were sifted out of it with the coarse

seive,

No. 901—Somw. Labeled “Surface Soil from a field thirly-siz years
tn cultivation ; (lwenly-five years in corn; never manured ;) adjoin-
tng the house of Mr. James Townsend, on Billy's creek, &c., &c”’
Dried soil of a dark, dirty grey-buff color; lighter than the preced-

ing. Contuins fragments of ferruginous sandstone, and gravel iron ore,

like the preceding.

No. 962—SoiL.  Labeled “Sub-soil from the preceding old field; James
Townsend's farm, on Billy's creek, &'c., Estill county, Ky.”

Dried soil of a greyish-bulff color, lighter than the preceding.
19
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Fragments of ferruginous sandsfone and gravel iron ore sifted out of
it. One thousand grains of each of these three soils, digested for a month
in water charged with carbonic acid, gave up of soluble matters, as follows :

B = SR .

No. 960. | No. 961 | No. 962.

Virgin =oil. OM field. | Sub-soil.

Orzanic and volatile matters oo oo iomo e 1.617 1.100 ! 0.333
Alumina, and nxides of irom and manzanese and phosphates’ 1.0350 L6497 | .063
Carbonate of lime . oo o_ceoaa ; B 1.230 ¢ .50
I TIOR3 i i - 150} .193 | 061
Bulpliane sl s i e L L i r e s i s A9 033 02
PRI - - oo i g g im0 S 5 ) A0 15T 125
T e e e S o (T S U e E P s el (2 006 | -045
BHHCA e e e e e s e m i m | 104 .198 | 247
Rl o e i e e L R L R R R R -RO6 .533 .0a7
Soluhle pxtenct, dried at 2122 F., Ly o T T ) S 4.066 - 4. 177 1.533

THE COMFORITION OF THESE THREE BOILS 19 A3 FOLLOWS, DRIED AT 2122 ¥.;

. No. 960. | No. 961. | No. 962.
¥Virgin lu:ril.;I 014 field. | Sab-soil.
|

Orranic and volatile matlers. oo e i ccecmcammmcccccacaos B.4~3 | 4.647 2.957
1 R P Rl A S by i ' 6.750 4.535 5.110
Oxirde of IMON ocee e cmce e ccccccaccaaa i s e i J.210 2.250 2.910
Curbonate of IIME . oo e e cicmcsmcne s s | L0 ’ LRl 096
TRLATTIRSER. - o e i s o [ A6 | A0l 417
Brown oxide of manzanese ... ..o .. P L1 SN RO A f 460 310 JAED
Phosphoric ocid .o e e oo e e e e ccmm e s i i 1 [ 074 192
Bulphuric 2cid.caccrccemcc cmcmre e mme o nras s e s J055 033 16
EPOBAREL o st 0 o 0 i i i i o i 408 ¢ 295 A16
Bl z el o L e L R L N e Tl s 6R | 0BG 093
Band and insoluble silieates ... ... ..o e mmmmm e e ———- 70.695 | 86.610 B7.970
Lﬂﬂ e A P 1 QP I T ..} g3 ! || Ry S e
Tatal oassassousa e insertnns Sigs PR 100000 | 100.000 ' 1U0.257

Diciature, Last At AD0Y B o oo oo i v e s a.mui ﬂ.mu:u"t 1.615

!

The original, virgin soil is quite a good soil, with the exception of a

deficiency of lime, which, added in the form of top-dressingg in the air-

slacked state, would, no doubt, improve its fertility. The soil of the

“old field” shows the usual diminution of most of the essential ingre-
dients, as compared with the virgin soil.

No. 963—Sow.  LZabeled “ Virgin Soil, from the top of Dividing Ridge,
between Estill and Powell and Chwsley and Powell counties, Ky.
From near the Standing Rock. Not much cullivated at present, as the
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limestone vallcys below are betler for furms; good for grass. Gro-

logical position: on the conglomerate or millstone grit.” (This and

the preceding three soils were oblatned by Joseph Lesley, jr.)

Dried soil, of a yellowish-grey color.

One thousand grains of the air-dried soil, digested for a month in
water charged with carbonic acid, gave up mwore than a grain and a half
of dark umber-colored extract, dried at 212% which had the following

COMPORITION, YIE :

Orzanic and volatile matters ..o o e e - 0. 590
Alumioa, aod oxides of iron and manginede and phosphatea_ o oo L - 420
Carbonnbe of e o o e e i L i T L L S s 09T
I R T I o i o e s i B et A 0t e o A o e 006
B DROEIE RO o v om0 0 o 033
PR o e e T e o T el o e s .00
B =5 s e o e e e e i Rl 058
R e e e e e e i o 194
I‘l‘“l_-------- R R T R N TR T R T - . rﬂ‘ﬂ
I.600 grains.

The air-dried soil lost 1.125 per cent. of moisfure at 400° F., dried
at which temperature its composition is as follows:

Organic and volatile matlers .o oo e i cmcieaceemammae—oaas 9.620
W TN T o Ul e e Wk Lot g e B S S e e S e S R S S I
B U 0 TN e it o e e 05 o i 1.445
Curbomabe oF o, oo e ciiiia tascaniicnc st cemm ks st S5 S b hmmaas m 021
TV I TR . . oo im0 e g o L2597
Brown oxide of mangonese .o oo e em e SR SRR AR 110
PO O BT e e s it i o e o i i o 5 128
BT L o e e i i Sl S I s i S O B T o T PR A el trace.
Pobaah oo o o e e e e e A e m— e EE A - R S S e - m e . 166
Bod s s e S s g e e e e e i R e A =
Sand and insuluble silicates o o ceeeoaa- e meemamamimamesamam———.—-mm———————— 92.095

100 . 266

= Le—— s

One of the poorest soils of the State; yet susceptible of cultivation,
if suitably located. The application of lime and plaster of paris would
much increase its present productiveness.

No. 964—Coan. Labeled “Coal, (under the conglomerate,) suppoged fo
be twenty inches thick. Farm of Mr. James Townsend, Billy’s Fork
of Miller’s Creek, Estill county, Ky.” (Obtained by Joseph Les-
ley, jr.)

“]t is said to be excellent for working steel, and small quantities have
been ¢ packed ’ from the opening for that purpose.”

A somewhat brittle, dark shining coal; cleaving into thin layers,
which are coated with fibrous coal. Exterior stained with ochreous mud.
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Over the spirit lamp, it softens and agglutinates ; swells up considerably,
and leaves a dense porous coke. Specific gravity 1.336.

FROXIMATE AMALTAIA.

PG i i e e i e e a.an .

Volatile combustible matters. «oceceeceeaa- 31.:&; Total volatile matters. ... 4065

Fized carbon inthe coke ___ ______ _..___. . 50. 84

Grey-purple ashes. .. oo E.iﬂ; e 09,34
100. 00 1043 .01

The percentage of sulphur is 4.30.

COMFOSITION OF THE ASH-

BB i svmains cmnmsis o sams s e S B S i s 1.684
Alumina and oxides of iron and manganese and phosphates ... ._.... i 6.1c0
TOUTIR o i i i e o o . B e e B o o trace.
BEREOBRAL e i f i i e i T o B e s e e e .233
o T T e et S 2 e R T~ et bt AT e R U e A77
I o e e i i s s e A i e b e b T o e iy
MO e o e tm, e o i oy o A e 1 147

8.508

FAYETTE COUNTY.

No. 965—LrvestoNe. Labeled “Lowest Rock at Clay's Ferry ; below
the bird s-eye limeslone, Fayelle county, Ky.”
A compact, light dove-grey, fossiliferous rock; fracture approaching
conchoidal, containing specks of calc. spar, in some cases replacing

fossil shells ; presenting irregular veins of dirty yellowish-grey, less com-
pact material.

COMFOSITION, DRIED aT 212° p.

Carbonate of Time . o .o o e e e e e 92.640
CAMONALE OF TN T I N ca & oo mn am mi mi o i e e e e e 3.999
Alumina, and oxides of iron and MADZAMESE .o oo o oo e e e e em -440

Phoaphoric acido e mceccmc o e i cicccccmccccmcccemscmcssscsosss o ceem oo oo oo BEL] trace.
Sulpburic acid. - ... S PN

441

PO o e e e e R B e e e ;
SO oo T w---~§ oot estimated.
Silex ond insoluble 3ilcates oo . oo a e e e oo eem e e e emmmeesoeesas 2.480
100, 000

No. 966—MeraL WaTer. “.Sent by Rev. J. Bullock, from Walnut
Hill, Fayelte county, Ky., from a bored well of the depth of ninely
Jeet in blue limestone of the Lower Silurian formation.”

The water contains free carbonic acid gas, and a small quantity of

sulphuretted hydrogen. The amount of these gases was not estimated
in the water sent to the laboratory for apalysis.
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SaLiyE coNTENTE 1% 1080 PanTe OF THE WaTER.

Carhonate of lime....... T R R e g T 0.196
Curbopate of magoesdia .o oo ievoierecicaceaeaa. M3 » Held io solution by carbonie acid.
Carbonut® oF iPl oc cccscncmcncmcrmcrsreeom cemmee  LTACE.
Coarbonate of soda - e oo cm i ccs e ccme e trace.
Chioride of Bodium .« ccve e cc e ee mmem e 4.012
Chloride of potasdivem (. oo (comee oo 0=0
Clilgride of ealeivm .o oo oo e ee e cceeenee D14
Chloride of magoesium - .- _..__ e e ALT
Sulphate S T o e e s I s gy 437
{;’:i':';f“ R e e T '""'z Marked tracea ; oot estimated.
SiliCR. e cmmes mmmscmsee sicemecesmassmsmemammaa= .Ma
4.919

A mild, salt-sulphur water, alkaline in its reaction.

No. 967T—LivestoNe.  Labeled “Magnesian Limestone, one hundred and
ninely fect above low water. Slralum five feel thick ; layers ten to
eighteen tnches thick, Raven Creek, Fayelte county, Ky.” (Oblained
by Messrs. Downic and Lesquereauz.)

A dull, fine-grained, homogeneous rock of a grey reddish-buff color;
contains no fossils.

No. 968—LivesroNe. Labeled “Kentucky Marble, (Bir'd"s-eye.} From
Daniel Brink's quarry, fourteen and a half miles from Lezington, in
Fayette county, Ky. Layer five and a quarter feel above Philip
Brink’s branch.” (Oblained by Messrs. Downie and Lesquereuz.)

A compact warm light grey, brittle limestone, mottled with darker,
and containing small veins of calc. spar.

No. 969—Lmvestoxe. Labeled, “Kentucky Marble, not so compact as
the preceding. From Daniel Brink's quarry, lwenly-siz feet above
Phlilip Brink’s branch, Fayelle counly, Ky.” (Oblained by Messrs.
Downie and Lesquereuz.

A dull, fine-grained rock, dark warm-grey, mottled with darker bluish
grey. DBrittle.

No. 970—LmesroNe.  Labeled “Coarse Fossiliferous Limestone, Dan-
tel Brink's quarry, one hundred and one feel above Philip Brink's
branch, Fuyelte county, &c., §¢.”

A Dbluish-grey limestone, full of entrochites, broken bi-valve shells,
coral, &c. Weathered surfiaces dirty-buff.
These limestones are of the Lower Silurian formation.
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COMPOSITION OF THESE FOUR LIMESTONES, DRIED AT 212° ¥

o

No. 967. | No. 968. . No. 969.  No. 970.
i |
Magnesinn  Bird's-ere  Kentucky Fossiliferous

A S . . e

Limestone. Limestone. | Marble. Limestone.
Carbonate of lime - oo oo oo ommmaeanae 57.460 95.680 G2, 630 91.4%0
Carbunate of Magnesia _ ... .eocan 15.426 2041 23,079 1.044
Alumina, and ozides of iron and man- ; !

CATESE - oo oo ooe cmmmeccmmmmm e | 1.290 .380 6.060 3.970
Phosphoric acid. o oc o oo oo ! 246 | B2 -246 - k8
Sulphuric agid o ce e e e ' 166 166 441 T
Poraah: Co 0 L ala aleiliy e it alial i ' 193 L193 L L2432
B i i e T s .63 Ad= B2 356
Silex and insoluble silicates_._______ 2.9:0 1.530 5.2¢0 2.3=0
Water and loss _ oo oooo o oo P R e Lo oiooaiolts

11 1] ) TR ey ey L ey 10.000 | 100.273 100.000 ! 100617
Moisture, lost 2t 212° F. ... ... 0.010 0.010 0.006 0.010

A little more silica in the composition of the Kentucky marble No.
969, would make it a good water lime. The fossiliferous limestone would
answer very well for use in agriculture; to be used as top-dressing to
land deficient in phosphoric and sulphuric acids, lime, and the alkalies.
No. 971—MurLy Cray. From “ Daniel Drink’s place; one hundred

and two feel above Philip Brink's branch, Fayetle county, Ky.”

(Brought by Messrs. Downie and Lesquereuz.)

A light grey clay, mottled with buff.

COMPOSITION, DRED aT 212° F.

ERLTUICIG . e i i o i . e, i A7 o, B o i, . el i fR.ERD
Alumina, with some oxides of iron aud mug:mege .............................. id . R56
Curbonate oF ime. o oo i i casc—srcisstam et r e R ps s a 2.450
Carbonate of magnesia - .o immrcmammecicaccmmec e ceemceemcam—————— 3.6
Phosphoric e o ou e e e csacess messshmAemsrsesmSeeEEsEAsmsaaa .1=2
PO MINER e i i s o i e S 0 A 6.655
Bl e e e e e e B e i i .195
Water expelled at red beat and loas. oo cecmaa S e o o 5.676

100000

jrmm———

Contains an extraordinary quantity of potash, &c., and hence might
profitably be used as a mar/, on land which had been deteriorated by
long cultivation.

For analyses of Catawba wine, and white wheat, produced in this
county, sce the appendix.

FLEMING COUNTY.
No. 972—MarL  Labeled “Clay found at the junction of the Upper
and Lower Silurian, of Fleming county, Ky.”

A greenish and reddish brown clay. Before the blow-pipe, malting at
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the edges, and burning of light umber color. Powder light dirty-buff.
Dried at 212°, it lost 1.20 per cent. of moisfure.

YOMPOAITION, DRIED AT 212° ¥,

I i s e S e D s SRR 39.780
T TN (| B 1] 1
Oxide Of I00D oo o oo e e e e e s 10.760
Carbonate OF JIMe ce e e cevmicmcccccceccccmmcccsace s crmn e a - ————— 16.880
AMagnesid oo iecccmsimmcce s sccsan s imcma s rm e s ms s sm e — - 6.385
Brown oxide of mangamese . ______ . .... 1.084
Phoaphori¢ 8cil e cmcc e e mmdnc i mmemdssams s e ssassmme s cmmm e mmas A070
Sulphuric aeid .- o iiiein memteecesmm———— .338
L T et LT T T T —— 1.147
T U . 11 8 -~ 1§ [+ 1211
Water, expelled st a red beat . oo ne i se i cmrmememesmmme e —— e . 13.900

100 . 754

e i i
b )

May be employed as a marl on land, with the addition of bone dust,
or super-phosphate, or other phosphatic material.

No. 973—Macxes1aN Livestose.  “Belonging to the age of the Clinton
Groupe, Hillsborough, Fleming counly, Ky."
A dull, dirty-bufl, impure limestone, containing entrochites, and ex-
hibiting small specks of mica and brownish stains of oxide of iron.
Powder of a greyish-bufl color. Dried at 212° F,, it lost 0.55 per cent.

of wmwisture ; and its composition is as follows :

Carbonate of 1ime o ocoeeccces cocacccacan smemcnses-aa  42.680=23.951 per cent. of lime.
Carhonate of MAZnesia. - oo oo e 25.358
Carbonate of iron...c...-o e R e e e 5.155
Carbonate of manganese. .. .. o ccoocccocoaceconcnann 42l

Oxide of MO0, o oo cececcscmssecac s asenmssmamesmee 11.073
AlUMINA . o cm e msmmscacrcns scmerm—————————————— 1.UED

Plosphorie acid. oo oo oo aas e W P R A B A48
Sulphuric 2cil oz .o e o e cs cccmmc i smsmmsee—man 324
o] 1 S e e o R S N S TGS 20
Bl . o e e e e Em s EE . EE—— .833

Silex and insoluble silicabes_ __ . o -ccccncccccmmece_ao. 10,880
Waterand lo8s. oo imim e ecie e ss s smmmeeea=  1.E38

This ferruginous, silicious, magnesian limestone, deserves trial as a
water lime.

No. 674—Lnestose.  Labeled “Yellow-red Porous Rock, over the
encrinttal limestone, one and a half miles east of Mount Carmel,
Fleming county, Ky.”

A dull, brownish-yellow, fine granular rock, glimmering with small
crystalline facets of colored cale. spar., containing small cavities, or pores,
some of which are infiltrated with carbonate of lime; others lined with
dark colored oxide of iron. Adheres to the tongue. Powder of a buff
color.
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Dried at 212° it lost 0.70 per cent. of moisture, and has the follow-

g
COMPOIITION

OB OF LB . o ot et Sl as e s P e e i e e T1.70:0
Carbonate of masmesil_ . oo e o oo ie cm oo mmcmm cmm e smmmmm s s mmmm———— %.931
Alumina, sod oxides of iron and manganese .. ... e e T 12.240
Phosphoric aeid .o o o o ecce ccccmc s cmcs s sm o cmim s s mmmm————— .630
Bulphurie weid. 2 L L. i o i o 3T
T U L
Bl e e s L0149
Silex and inaoloble silicates __ .o oo e mcm e me—mas—mmsm——e————e—= 2.FED
Woatdr mnd JOEE . L e L L g 1.802

100 v

No. 976—So1..  Labeled “Virgin Soil, derived from the yellow lime-
stone. Charles Marshall's dairy farm, near Mount Carmel, Fleming
counly, Ky. (At the junction of the Lower and Upper Silurian
Sormations.) Growth, sugar-tree, walnut, buck-eye, de.”

Dried soil of a dark-grey-brown, or light chocolate color.

No. 976—Soiw.. Labeled “Soil from an old jfield twenty-five years in
cullivation; the last eight years in grass. Charles Marshall's dairy
farm, near Mount Carmel, Fleming counly, Ky. (Upper Silurian
Sformation.”

Dried soil a little lighter-colored than the preceding. Some rounded
ferruginous particles were sifted out of it with the coarse seive.

No. 977T—Son.. Labled “Sub-soil from the same old field, Chas. Mar-

shall's dairy farm, &c., &c.”

Dried soil lighter-colored and more yellowish than the preceding.

One thousand grains of each of these (air-dried) soils, digested in
water charged with carbonic acid, for about a month, gave up of soluble
eziract, dried at 212° as follows:

I
No. 975. | No. 976. | No. 977.
Virgin soil. Qld feld. | Sub-soil.

Orpanic and volatile matters . — - e e 0. 500 0.517 0.450
Alumina, and oxides of iron and manganese and phosphates_ 147 B0 130
Curbonate of lime .- o e imeccn immeecemmccacrcsammmmmax| 2.007 1.063 . Bl
MAFDESE e s s memmmcmmm . Gmasemmme .. —-———— i . 366 245 -162
Sulphuricatid .o ieceecmimcccmmaccc e a e asaa ] 034 S22 025
Fithah o e e e e mr s i i e i 135 066 042
Bl e e i L e i A6 033 046
BiliCR e ccmmccmccce memmsmmsmscso-cse——semsssmme—————— 231 307 “HT
B i i e o el o T e S . i e e il L b e R B e S

Boluble extract, dried at 212° F. .. .o 4.250 2.523 2.089
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The composition of these three samples of soils, dried at 400° F., is as
follows :

|1 No. 9""5. No. 976. | Ne. 977.
"l-'trnm soil. Old Geld. | Sub-soail.
-- 1

Organie and volatile mabters .. __ ... .. ... Co1Lms 7.235 | = 7.675
.ﬁll:ll'l'.lil:ll. smmem e mems s eseeamssem e ssssassssessas e o.U60 4.1%0 1. 335
T T THONL. o i o e i s e e S 11.675 11.210 14,940

Carbonateof lime. - _ . .o . o e el 420 L1495 AT
DN DM - s 0 e v s, e g HT BTY .B68
Brown oxide of mangunese .. ... _.. i R s e i 280 L3585 | 370
Phosphorie Aeid oo e e e ceee cemcmm e et cm e e s i L2351 . 1| .26
Sl S L s s S e S S i e d 42 .59
Putash o oo i i i mcmcasesem e e = L34y 202 414
- IT s Y e A B e Ll Lo A R ool BT L2 0l 050
Sand and ipsoluble silicated _ . __ ..o oo ey B3.145 75.645 | 64945
T Sl S e L et e N e e | b (R R s
B T P Aot Y || . [ I'li.il} D25 | o0 427,
Doisture Jost at 400° F._.ooonuoes R TTs.535 4.3 }__ﬁ.ﬁﬁﬂ

The soil of the old ficld has undergone considerable deterioration.
The sub-soil is as rich as the virgin soil.

The influence of dairy-farming upon the soil can be learnt by study-
ing the composition of the saline portion of cows’ milk. According to
M. Haidlen, a thousand parts of fresh cow-milk contain:

Plirsphate of lime .o oo oo oo i iccmimeeeaaa 2,31 i!
i‘imcphumufmlgnﬂm cmemcmemcacmcmcens cemcacsen-= 42 » =about 1.33 phesphoric acid.
FPlosphate of imom . cc. e oo e ccccwcmcmcecccmaae W07

Chloride afmtwmm cessssemmmmsesmsesesassacasaaa 1.44==0.95 pofagh.
Chloride of 80diUm e e e e M) 55 sod
Sudu in combination with casein .. oo ooo ceecaae.. 42§ : -

It is easy, when we know how much milk is taken from the cows
grazed on the land, to calculate how much of these esmential ingredients
are removed from the soil in a given time, in this manner.

The earthy phosphates and the alkalies are thus taken up in consid-
erable quantities, and hence it has been found to be advantageous to
apply top-dressings of powdered bones, or super-phosphates, with ashes,
to ground which has been long used for pasturage for dairy purposesa.
No. 978—Som..  Labeled “Virgin Soil, from blue ash land, on the

Delthyris Lynx beds of the upper part of the blue limestone forma-

tion, (Lower Silurian) Mr. Filzgerald's farm, northern part of

Fleming county, Ky.”

Dried soil of a light yellowish-umber color. A little shot iron ore was
sifted out of it.

B —

* A large meomon of this is water
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No 079—So1L. Labeled “Same Soil, from an adjoining field, in corn.
Farm of Mr. Filzgerald, northern part of Fleming county, Ky.”
Dried soil a little lighter colored and more yellowish than the preced-

ing. A little shot iron ore was sifted out of it.

No. 980—Som. Labeled “Sub-soil from the same field. Mr. Filzger-

ald s farm, northern part of Fleming county, Ky., &c., &c.”

Dried soil of a dirty-bufl’ color. Contains a little shot iron ore, which
was sifted out belore analysis.

Ope thousand grains of each of these three soils, air-dried, were
digested for a month in water charged with carbonic acid, and gave the
following quantities of soluble malerials severally, viz :

l. No. 378. ‘| No. 978. ! No. 980.

Virgin soil.| OM field. ~ Sub-soil.
| i :

Orpanic and volatila matters .o oo o eemmeecmae 0.950 | 0.566 | D.366
A 'umina, and oxides of iron snd manganese and phosphates_! 231 . JAut 134
Carhopate of imMe v e e i csme s mmam s s o i 2.563 1.573 1.130
MATIEBIA . e csmcscmcnmnar s mnrr s s s e st i 63 61 « 100
Bulphuare Bl o e e i e 049 A3 ! 030
Peail e L S L | a9 ! 058 ! .032
I i e 5 S g i 002 | o | 023
pillen - s R R e S : BT o5 | .264
[ BT S S e i o o | 196 ° .093 R e
BuluLle extract, dried at 400° F., (graing) - .- ccoca . - 4.566 9.k50 I 2.079
| i

The composition of these three specimens of soil, dried at 400° F.,
is as follows:

l No. 97B. : No. 979. | No. 380.

Virgin soil. Old field. r Sob-soil.
o ]

Organic and volatile matters. oo oo o e em e ceaa B.523 5.211 1 4.195
T e R e R S R 6540 5.275 6.265
L T LY T 5.760 | 5.510 | 6.035
Cubonate of lime __ ..o i cmmco s ecana LETO .A70 395
Magnesia. .o oo memmemmmimmmmemaema L7980 716 | .5e0
Brown oxide of manganese . ___.__ ... _ceoaoo. 170 210 | -095
Phorphoric Aeid - mnoeoo oo oo e 2240 409 | 2
Sulphuric acid. .. ..... S S e SR 75 093 | .58
Potash . e .526 .468 | ST00
B oot e s R e Gl e T e : NP I'HS] 164
Zand and insoluble silicates. __ . _ oo T6.445 80.945 | B0.745
A S e e B S T S L 670 | 54l

Tobal oicasiovas isiiesiEtilaisa e WS 100.363 | 100.000 |  100.000
Moisture, lost at 400° F. ... ...ociicoiciiiiiiicaan..  4.675 a.mu] 2.876
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FRANELIN COUNTY.

No. 981—Lnuesroxe. Labeled “ Building Stone; a bed in the Blue
Limestone, in the northwest part of Franklin counly, Ky. Said te
be fire and frost proof.”

A brownish-grey, granular limestone; with many irregular pores, and
small branching cavities, which are colored dirty-grey-brown; grains
crystalline.

Dried at 212° it lost 0.200 per cent. of moisiure.

COMPORITION, DRIED aT 2129 g,

Carbonate of lime .o cccmiecccc e ea 93.580=52.511 per cent. of lime.
Carbonate of MASDEI0. o v e ccmcem mmm e i g e 3.663
Alumina, and oxides ol iron and manganese .o oo e oo -a ..11)
Plioaphoric a0 . - - ie e cvmrcnmmtm e st m— s - ———— AT
Sulphdelte sehle oo ica oo i Ty s 441
TPHEIEE - o 5 e i, 5, i i 057
(s [ R Rl oy P R e Lt s e A e S 8 .165
Silex and insoluble silicatesd .. oo ce e e amaa L3800
T IS e A ey R A N R A e LT
100, 000

Quite a pure limestone.

No. 982—Son..  Labeled “ Virgin Soil, from the Blue-grass lands of
Franklin county, Ky.” Farm of Isaac Wingate. Primitive growth,
large ash, burr oak, black locust, walnut, §c.

Dried soil of a light chocolate color. Some chert and iron gravel
were sifted out from it with the coarse seive.

No. 983—Sow.  Labeled “Soil from an old field, fifty to sizly years in
cullivation. Blue-grass land of Franklin county, Ky. Farm of
Isaac Wingate, §c.”

Dried soil of a light chocolate color, a slight shade darker than the
preceding. Some iron gravel was sifted out of it.

No. 984—Somw. Labeled “Sub-soil from the old field, &¢c. Blue-grass

lands of Franklin counly, Ky. Farm of Isaac Wingale,” &

Dried soil of a light chocolate color, a slight shade darker than the
preceding,

One thousand grains of each of these soils, air-dried, were digested for
a month in water charged with carbonic acid, to which they gave soluble
eziraets of the following composition and quantities :
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No. 982 I No. 983, i No. 964,

Virgin mil.l 0ld field. | Sub-soil.
Organic and volatile matters. . ..o 0.543 0.633 0.3A7
Alumina and oxides of iron and mangancse and phﬂphltl‘.‘!i 145 L0 LG4
e S g e o oo T R S I THT L1507 1.130
T |7 | e e S i AL o o A B il S 123 144 113
O PR IEI . BT . o i i 041 050 033
FPotash Crmemmsssmssssssssssssssesssssasoccasmsassmnee. GG 077 .038
Soda _____ .. e e L S e g R e LT | 055 012
Blllea. .Zoiiiii s R T LR L ST N T g 314 | .200 .297
Eoluble extract dried at 212° F., (grains)____ """"""i 2.076 PR TH 2.054

Dried at 400° F., these soils had the following
COMPOSITION,

No. 982. | No. 983. | No. 984.

Virgin soil.’ Old field. | Sub-soil.
Orpanic and volatile matters _ . _______________ ———— 6.372 6.147 4.281
Alumina Tt T T 4.1ED 2.4195 =.035
T T R T as0!l 4560 4.7°5
Carbonate of lime . . oo e oo i 120 L5200
I e N e e e e e o e e s e S i S 563 -] .526
Brown oxide of manganese ..o oo i 320 -445 195
FPhoaphorie acid o v e e e e e e e e e i e e c e L 5N 270 L5513
SR T TR, L e e ety s A g St R S e S e Gy JERE 16 | NTE 050
oty o i L L e S e .29 .2-B 200
DN e o 8 i S e e e e 052 58 i .073
Sand and insoluble silicaves . .. ____________... £2.9270 £1.470 l H3.445
Loss oo e i o e S e e b J960 | 130 347
g 11 S ceeel 1000000 300.000  100.000
Moisture, lost at 400° F. __ . __ | 2700 '- 2.-!.1]_-0_'I ETEE

With the exception of the phospheric acid contained in it, the soil of
the old field is yet as rich as the virgin soil ; probably because of some
admixture of the sub-soil with it by the use of the plow.

GARRARD COUNTY.

No. 080—LptwestoNe. Labeled “ Hydraulic? Limesione, Burdell's
Knob, Garrard county, Ky. (Upper Silurian Sformation.™)

A greenish-grey, dull, fine granular limestone; not adhering to the

tongue. Weathered surface brownish
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CoOMrOSITION, DAIED AT 212° r.

CRTDOI R OU. TIMIE 2o it v i i o i e e i i o 34.720
Carbonste of MUgDESIB v e e e smcemm i e m s smm e e mrem s mmen 21,470
Alaminn, and oxides of irop apd MADEIDESE . e o ccccemcmccccccmcccccmmee—————— 5.200
Phoaphoric el ccc e scae cmcmmeecm i e e mmcm s memsmsesmca s e s rases imm s me LA10
Sulphuric aeid_ . e e em i cmccaaea 956
Fotsh - o_... e i B e i A 2 ATl
A R e Ry - e i 130
Silex and insoluble silicates __ .. . oo e mcmiccmemememmmemm— e a5. 1e0d
LR o b i om0 s e i e g s v, o 1.503

100,000

———

water-limes, yet it is probable, that with proper management in its pre-
paration, it will make a very good hydraulic cement.

No. 986—SoiL.  Labeled “Soil from woodland pasiure, (pastured seven
years,) from the farm of Chas. E. Spilman, on base-line 178th mile,
one mile east of Dick’s river, Garrard county, Ky.”

Dried soil of a greyish-light-chocolate color. Some shot ore and
fragments of chert were sifted out of it with the coarse seive.

No. 987—=Sor..  Labeled “Sub-soil of the preceding, (T fo 15 inches
deep.’)
Dried soil deeper and more brownish colored than the preceding
Some shot iron ore was sifted out of it with the coarse seive.

No. 988—So1.. Labeled “Soil from an old field fifty years or more in
cullivation. Farm of Chas. J. Spilman, one mile east! of Dick's
river, Garrard county, &c.”

Lower Silurian formation; forty to fifty feet above the spring member
of the sink country; pear the top of the bird's-eye limestone. This
field, after baving been cultivated in grain of various kinds, was pastured
for ten years; and is now in timothy and orchard grass.

Dried soil of a light-chocolate color. Some shot iron ore and small
cherty fragments were sifted out of it.

No. 989—=Soi..  Labeled “Sub-soil, fifleen inches deep, mized with all
under a foot in depth ; from the same place as the preceding, Garrard
counly, Ky., &c.”

Dried soil of a greyish-buff color. Some little shot iron ore was sift-
ed out of it with the coarse seive.
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These soils were collected by S. S. Lyon, Topographical Assistant.

One thousand grains of each of these soils, air-dried, were digested,
for a month, in water charged with carbonic acid. The quantities and
composition of the soluble exiract dissolved out of them are as follows,
VIZ:

i No. 986. No. 987. | No. 988. No. 980
. Woodland  Sub-soil. | Old field. ' Sub-soil.
soil. |
Organic and volatile matters . ___.______. ! 0.513 : 0.366 0.483 ! 0.273
Alumina, and oxides of iron and manganese, )
anil pliorphates oo e R L0EL 063 MED .0ea
Carbonue of lime (... . A S R 263 JIED 1.330 1.1E5
Mognesia - ;e o m i cmaa R 073 0e9 1 L83
SBulphuric mebd . acciimaa e e - 022 | 022 710 | 022
Powash _...... PP ———— e 102 -146 ) | 054
L= TR b R T e R R e 047 | g
L T e ——.. L2392 | J1EL .180 .181
Lloas ... .- i e e il 056 e L Rl O L Ml
Soluble extract, dried at Elﬂ“.{ﬂ"'ﬂinﬁ}-—---r--; 1.400 l 1.133 | 2,383 1.974

The composition of these four egoils, dried at 400° F., may be stated
as follows:

No. 988. | No. 989.
|
01d field. | Sub-soil.

No. 986. No. VE7T.
Woodland. Sub-seil.

Organic and volatile matters....—..........| 4.200, 2988 @ 5.294 | 3.411

N

T T 3.740 i 4.540 ' 5.090) & ox.man,
Oxide of IPON. cececccimmccmccem s e r——— - 3.310 3.970 | 3.908 13,615
Carbonate of lime _ o o oo m e 170 120 - . 2.470
IV TR - o e s o i o o s o .506 ' 540 | 973 | .325
Brown oxide of manmapese. oo e e .295 245 My |eiannsacns
Phosphrie acid . e e e i .243 | L2600 | .244 249
Sulphuric meid . oo e el 096 ; it 050 059
Pﬂ“-'lh --------- e -135 F +EE|T i -lm -S‘T
T - S 042 | 26 26 092
Sand and insoluble silicates .o e e T .670 B6.G45 | B2.945 79 .960
I o e S B fommemne——— r 08 - 5 L

Total v mmeee e N L0 . 447 | 100,000 1 10D, MO0 106 .548
Moistare, lost at 400° F. o e e e 2.400 I[ 24060 | 2.725 | 2.525

GRANT COUNTY.

No. 990—MarL.  Labeled “ Marl, alternating with Blue Limestone;
in the Milk-sick region, al Moses Theobald’s, Grani counly, Ky."
A greenish-grey, friable, marly clay.
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COMPOSITION, DRIED 4T 2127 p,

Ol DE D B o i i e i o o i 1 i 4. 9R0
Carbonate of MAENEBIR. cm v e e em e sos mmmsseccsm;css—-s;ccssmessm=eaea 3.265
Alumina and oxides of iron and mADgINese. .o .o oo ciimcicamcsscccscaccanacena 16,200
B AN TR T e e s o i 6 s e e B B i B e i o i L3110
Sulﬂhl.ll.'i.l: .cid---------------ll------—---h--i-------------d------------------------------1---------—1.- l.IHT
P\.ltil-ah e T T YR U Sy S S ——— -gﬂﬂ

EH'.KI... AmErTEE EEEmS T SEEE R EERT R frEE rEEE SR e SR e e S A m s T PR S E e SRS S = - ‘ITB

Eaml and in=olubie silicatea. .. o eceee ccccemcmcamcccscccmsmeccccemcnoemaeamanee 11.2¢0
Water and Joss. . .. i e s aE e ———— o s e e B B e e e 1.532

Ji), 0D

The air-dried marl lost 1.00 per cent. of moisfure at 212° F¥. Con-
taining considerable proportions of potash, carbonate of lime, maghnesia,
and sulphuric and phosphoric acids, it would be a useful top-dressing
to exhausted land.

No. 991—=Snare, Labeled “Shale from the Milk-sick region, Moses
Theobald s, Grant county, Ky. Lower Silurian.”

A greenizh-grey and bufl-grey, soft_shale, or indurated clay. Dried
at 212° F,, it lost 1.40 per cent. of moisture.

COMPOSITION, DRIED AT 2127 F.

Sand and insoluble silicates . e e emes e me— - ——— - emmnme= 10450
Alumina nnd oxides of iron and manganese. L. iccimneccseccemceeaaa 12040
Carhonateof lime - oo eee e I - mmmem 2.7:0
IR TR i e i ol A T s 0 e e o e s 1.401
Fhu-phhrii:nl:id .................................. e E s A e . e ——— 830
Sulphuric W IRL i Sttt R, e L LR AR T bl T Bl i o P S e e T R e A e .38
Pt o oo e e e o i 1 i i e L i 957

B e s e trace.

w‘ur ILIId Im-—- e e e 3-Ui"

100.000

Contains also a considerable quantity of potash.

GRAYSON COUNTY.
No. 992—LpuestoNe. Labeled “Coralline Limestone, Falls of Rough
Creek, Grayson county, Ky. Upper member of sub-carboniferous

limestone.”
COMFOBITION, DRIED 4T 212° r.
Carbopate OF liMe se e cmaccei cormmmrrcecc e csarsmncen s ssms mmsmmmamnacn rmmama B . GE0
Carbonale of MAEDENID - e cncececcccen icccce cns smm s mm e e mmaa- camsamse———— 2.503
Alumina nnd oxides of iron and MODZANESe . c oo ocac e e i e e e ccmncmrmemaaeane  2.5R0

Phoanhor e et e L L L e e e o e e e i 182
Sulphuric aeid_ . .. .. ___ i S s A B 8 B e i R e e B e FI19

ﬂl“h B L b T R Y L L T I T T T I T I T Y™ -359
Snd......--....-........- S g — S S trﬂce‘g
Bilex and insoluble silicates _ .. _ . .o e cccnaaae  T.4HO
|, i e e e o, e o s e 297

100.000
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GREENUF COUNTY.

No. 993—Livoxtre.  Labeled “ Blve Limestone Ore, Kenton Furnace,
Greenup county, Ky. Said lo have yielded well. Ore used without
roasting. Iy the lighi-colored, in the center of the ore, as rich as the

outside 2"

Exterior portion dull yellowish-brown, fine-granular ; adhenng strong-
ly to the tongue ; separates easily from the interior light-grey portion.
(Sce next number.) Powder yellowish-brown. Dried at 212° F., it lost

1.60 per cent. of moisfure.

COMPOBITION, DRIED AT 212° r.

Oxide of IF0D. oo oo e eccscccemmmmcr - ———— 46. 0640 =32.603 per cent. of iron.
B I s o s i o iy e i 2.440
Coubonate of lime .- o cmmc e ceccacrccmamcemcnman== e ol
AETIESEE o ccs s mmn s amiin e s m e s i i o e 1. %02
Hrown oxide of minganes#..ccceveeeare crmom cmceecnan 1. ki)
Fhesphone acid. e o oo v s cmmm e e rmmm s cmrm A2
Sulpilinrie agil e e e s e s cmmn s s s s mmns ==a - 205
Pt o e e S e L e e e A o T
Sl . e e e e s am e im e ———— rm————— A2
Silex and insoluble silicates . o e cm e ——— 36. 240
Combined water .o oo oo iie s emsscsmeeeresscmmm—= o= 9.500
e o e e i e o L2073
LUl . 0

Blue Limestone Ore, Kenton Furnace, Greenup counly, Ky.”
Dull, fine-granular; adheres slightly to the tongue. Powder of a light

grey color. Specific gravity 2.9851.

Dried at 212° F., it lost 0.40 per cent. of moisture.

COMPFOSITION, DRIED aT 212° r.

Carbonate of irOM. e oo ccmccemcccmmcmm e m - 41 260
Oxida of rdn - cco o i indmmicamr . e 4.760
Carbonate of lime _._ ... ccc e ecccccccmmsmamm——— 1.8=0
Carbonate of MAZMEIAL . o coccee cmee i cmcccmamamecaa 3.981
Carbonate of MADFONESE — v e oo coce cmmmmmammmn =m 2.9:0
UL T R R S ol Ay g 1.5%0
Phoaphoric acid oo oo ccccmmsmmcmcmccmm e mmmcae s A4
Sulphuric 8cid. - am v ian e emmmecamaeeccms—mmamacaa -290
Potash. o e ce e e e o e .57
Bl i L e 150
Silex aod insoluble silicaAleS .o cceeeecevecccecaana it 40,080
Toly o e e e D s e ST .le6
100 DU

=92.788 per cent. of iron.

These analyses illustrate the changes of cumpo:aitiou which occur dur-
ing the gradual convertion of carbonale of iron into limonite (hydrated

peroxide of iron) ore.
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No. 995—CarpoNatE oF IroN. Labeled “Limestone Ore, Kenton Fur-
naze, Greenup county, Ky.”
A dull, dark grey, fine-granular ore. Adheres to the tongue. Exte-
rior surfiice brownish-yellow and reddish. Specific gravity 3.2750.

COMFOSITION, DRIED AT 2127 p.

GCarbonnate of ifD cc e ce e iccme mc e e s e a - 56.267 "
e o ey =29.024 per cent. of iron.
AlININA c e et e e m e L Ny T O I S e LN g oo U=
Ca butt il O JiMiE ccceee . cecrccmicmmcccna sammne 4.umi)
G Lgnnue of l:l.l.lg’l":._li.l.__ e e e i J.06
Coanbomatit off MIJZAlEAE oe cmecee scmermmmsmmmmeme =7l
Phusphourit el v e ce e cimmrrmerm e m e - a_
Sulplivrig aeid . o s e el e e e e e Lol
Pl BN, o e o e o B e 20 47
I e e T e e Arh
Srlex uni insoluble silicates. .o ..o cemc e cama 20,6410
ana s e e e R R e S s S i T 41D
T,

——

Although this ore is not too poor to be employed alone for the pro-
duction of iron, it is objectionable, because of the large proporlion of
phosphoric acid which it contains; which would injure the quality of
tke iron produced, by making it brittle or cold-short.

The composition of the following limonite ores, of Kenton furnace,
will be presented in a tabular form.

No. 996—Lnvostre.  Labeled “Block Ore, three feet above the ‘Litile
Block, bed siz inches thick, Kenton Furnace, Greenup counly, Ky.”

Irvezular thin layers of dark-brown fine-granular limenite, inclosing
yellow and brownish-yellow ochreous ore. Powder brownish-yellow.

No.-997—Lnvoxite.  Labeled “Ore associaled with sub-carboniferous
dimesfone, Kenlon Furnace, §c.”
A pretty dense. dark-brown ore, in irregular curved layers, with irreg-
ular cavities between; adberes very slightly to the tongue. Contains
very little soft ochreous ore. Powder yellowish-brown.

No. 998—Luuoxite.  Labeled “John Conley Ore, imperfectly roasted,
Kenton Furnace, ¢
A dull, nearly black, ore; adheres strongly to the tongue. Powder
nearly black.

21
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No. 999—Lvoxtre.  Labeled “Rough Big Block Ore, now rejected at
Kenton Furnace, §c. Near the top of millstone gril. Specimen
above average.”

Dark-brown, dense, irregular curved thick layers; sparkling with
small specks of mica and crystalline facets; not adhering to the tongue;
incrusted with reddish and whitish soft material. Powder yellowish-
brown.

No. 1000—Livoxite.  Labeled « Little Block Ore, five inches thick, bed-
ded between clays, of which the lowest bed 18 white, Kenton Furnace,
&

A dull, fine-granular, porous ore; adhering stroogly to the tongue;
formed of irregular curved layers, of a dark-yellowish-brown color,
involving yellow and brownish-yellow soft ochreous material. A few
minute specks evident, and, in some places, a fine-grained oolitic appear-
ance. Powder brownish-yellow.

No. 1001—Lmoxite. Labeled “ Marl Ore, from the bed of pink fer-
ruginous clay, Kenton Furnace, &¢c.”
Dull, dark greyish purple, oolitic; composed of dark colored grains
mingled with whitish ones. Adheres to the tongue. Powder greyish
dull-red.

No. 1002—Lavosrre.  Labeled “ Flat Kidney Ore, Kenton Furnace,
4“:."

Dull, fine granular, purplish-brown, with grains of darker and lighter-
color mixed, and a brownish-yellow incrustation. Adheres to the tongue.
Powder dull red, or spanish brown color.

No. 1003—Ispuee Livoxtre. Labeled “ Near the Pink Clay Ore,

Kenlon Furnace, &¢.

Compact, brittle, fracture uneven; dense; general color, dark olive-
grey, approaching umber ; exterior and in the fissures iron-rust brown.
Does not adhere to the tongue. Specific gravity 2.772. Powder yel-
lowish-grey.

No. 1004—Lwvoxite.  Labeled “ Dogstone Ore, Kenton Furnace, §¢.”

Dull, dark purplish and reddish-brown, nearly black:; very fine

granular with small irregular pores. Adheres strongly to the tongue.
Powder dark-brown, nearly black.
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No. 1005—Lnvoxtre.  Labeled “ Ferruginous Fossiliferous Knob-sfone,
near Kenton Furnace, Greenup counly, Ky.”

Dull, with a few minute scales of mica: containing numerous impres-
gions of bi-valve shells. General color brownish-yellow, with darker
and lighter shades; adheres strongly to the tongue.

COMPOSITION OF THESE TEN LIMONITES, DRIED AT 212° .

—

I .. ! [ ! !

(No, 996, No. 99T, No. Bﬁ__!l‘i'n_ 'J'IE.IN:-. Ty Mo, 1001 | Mo, 1002 | No, 1DES Mo, 1004 No 100
Oxide of iron.....| 1350 | ™ F-lD E20M0 | 44990 | 51400 | 49740 | S9GR0 | 21540 | EDEAD #5400
Alumina . reee! 4 HEY g | 580 2,580 A5 3 000 S0 | 19060 Se0 | 3,148
Lime - - s vaanesnin | trace.! traece. trace.| teace.! trace.| trace., troce. Irace.! brace. treee.
MaZnesimorrenen.. . . A7 141 e 1.Ha I P 1 Az o3 | ‘#le
Hruown oxide nl' !

MANGA NEse - o |2 o4 5,004 _AD ) AR 1070 . D80 | 5380 1,080
Phosphurice l-¢ui. x| Al e} 1) A o 4R 1,54 =31 trace, o 1.7
Hulphurie aend.. L L] Rl B i e ] AR ) s T T RL ] i e s ]
Ftrlul‘l ----------- 1 N <2 k=) ) W A5l  MiS 23! E-J1. )

ETl e T Ll i 18 - Llra) Ml Lrace. L8 4 AlD Lrce. 15
"'hlﬂ: & inscluble |

P 49480 a3 FD T30 | 41680 | 2953 | 35,180 | 235 474490 1,050 n.
Combiovd water. | HomEl | 11 T I, 00 Ty, G LRI o [ Ill:l.l.l i 9. 340
Lobma i s saan w s g - e S 249 TRl e i e e

Towl.. E 100,472 | 100,000 . 100,001 | 100,075 | 100,000 | 100,000 00,2 aa 100.662 | 100.¢30 | 100,515
Percentage of iroo’ _"l-ﬂ:ﬂ 85010 5755 | 30500 J.-m fx-:im Vow 15995 | W | P28
Moisture lost at

2 deg. Fooweaas | 2,140 1. 100 I 1,360 1. 20 2. HD T, B { 2,500 2 300 2.!4[!] 1,800

e e i e s e

There is considerable variety of composition amongst these ores. Nos.
1000, 1001, 1002, and 1005 contain a large amount of phosphoric
acid ; and No. 1003 has a considerable quantity of sulpburic acid. This
latter, indeed, is too poor to be used for itself as an ore. They all are
destitute of any notahle quantity of lime.

A specimen labeled ¢ From Kenton Furnace, per Basil Waring, exam-
tned for manganese,” is a porous limonite, not containing an extraordi-
pary quantity of manganese. (See Vol. I, page 197, and Vol. II, page
204, of these Reports, for other notices of Kenton furnace ores.)

No. 1006—Fernvemovs CraysroNe. Labeled “ Clay Iron Stone, Ker-
ton Furnace, Greenup county, Ky.” (Is it workable?)

A dull pink, in some parts grey, indurated clay; too bard to be
scratched with the 'nail ; containing very small cavities or pores, some
of which are filled with infiltrated spar. Exterior weathered surface
of a brownish-yellow color. Adheres strongly to the tongue. Powder
of a pink color.
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No. 1007—Ferrccivocs Craystose.  Labeled “Clay Iron Stone, Ken-
fon Furiace, §c. Variety (a). How much tron?”

Harder and more compact than the last; does not adhere much to
the tongue. Color, dirty-salmon. Weathered surfice, brown; when
burnt, of a cinnamon color.

No. 1008—Fernteivovs CravstoNe. Labeled “Variely (b,) Kenton
Furnace, &¢.”
Dull, of a light yellow ochre color; adberes strongly to the tongue;
not scra‘ched by the mail. Powder of a light salmon color, deepened a
little by burning,

COMFOSITION OF THESE THREE FEREACGINOUS CLAYBTONES,

' No. 1006. 'f No. 1007. No. 1008,

Bilbew . cves s avunnisir s b e aElEet e L 44.020 42,920 43,750
Alumim-.---.-.---... i e o i i 7 210" 37.440)
Oaxidea ol iron and manganese. - oo oo oo m el T.eBD | 494§ 41.000
Lumc._“-----.--.----___.--______----a-----..".----. a irace.: o frice.. o trace.
Dl apommin - L e e L L ST e i 245 2nl
FROIDHOCIE GO e e s s i o i i f 410! 207 G
Pl S R e L R L S S e S T 46 RH- L14)
TR i e s i g R 1121 | LS| GG
Combined water oo e e e, 15.360 ' 13.500 13.560
TN g e o g e e i B A 208 | 264
Total _.._. O s s e ;100,020 100,000 ;1000
Moisture, lost 2t 2127 F, Lo cccccccmceccnem e e 1. 3[!'.] 1. .ILHJ' i 0.400

These are strikingly alike in composition, and of no value as iron ores.

No. 1009—LnvuestoNe.  Labeled “ Limesione used as a fluz at Kenton
Furnace, Greenup county, Ky. (Sub-carboniferous.”)
A dense, very fine-grained, light-grey limestone ; traversed by small
veins of calc. spar.  Specilic gravity 2.7005.
COMPFOSITION, DRIED aT 212° r
Carbonate of lime e e e oo 94.980=53.296 per cent. of lime.

Carbonate of mogmesdia. o . ool omimme oo 1.563
Alumina, and oxides ol iron and manzanese. . _oo...... LAkl
Phoeibonhe mellloil o mdr e e e e e e B trace.
Sulphuric acid oo o oo e e ieeememanaa 41T
Pofuwaly o Lo e s o s e e e R 212
Sodit eeanaaa e = e mm m e E s s e N
Silex and insoluble silicates. ... ... pra s D st 2.0:0
TR e ot et A A 0 .08

10, gud

— — e
- — —

Quite a pure limestone, well suited to the purpose for which it is used.



CHEMICAL REPORT OF GEOLOGICAL BURVEY. 165

No. 101"—Pic Irox. Labeled “Soft Iron from Kenton Furnace.
Furnace making grey slag and producing much carburel of iron.”
A moderately coarse-grained, light-grey, iron. Yields easily to the
file. Fragments flatten considerably under the hammer, but soon break
to pleces.

No. 1011—Pic Irox. Labeled “Hurd Iron, Kenlon Furnace. Made
when producing green slag, and when the furnace i3 supposed not fo be
hot enough.  Furnace will not make as much as when producing grey
gron.”’

A fine-grained, light colored iron; too hard to be acted on by the file.

CONPOSITION OF THESE TWO SAMPLEY OF IRON.

t Na. 1010. No. 1011.

Soft grey iron. |[Haord whitish iroo.

Trom o eeee- e e e " 94162 94.057
NI S R R R S RS ! 2.120 1.a56
Comb.nod carbol e e e i v e smr e - —————— Y. | 04
B R B e o i o AT 445
T ML ot i i o i 1.0:5 LT
- F e SR e s T A D : .2-4 Qa4
N NI BETIIIN . i i o a4 i, g i e L2355 149
e I o S L e T e o ol e trace.
AT T O A S e | 675 179
I’-..ll;il.ﬂ.--iul.'|:|........___.._.........._“.._._........q,...,...__...I 12 540
Sodivem ce oo e a "'""""""""""""""""l 044 - AU
Phospliora «. e coccemcacn came cccnes ca - ——— 1.05% B2
NPT . o o e S s i i RS SRR L2349 L2594
R RO e 174
Pl o i e e i i i o i 100,242 [{LTATI]
Total carbon wvcece e e oe R Sl P G e 2,300 2.470
Specific grat ity ccccervimccme im e cccee cmmm—cmm——— : 68613 .. cicaccana
i

The slags which accompanied these specimens of iron not having been
sent for analysis, it is not possible to say positirvely why the bard white
iron was produced; but the probability is that some irregularity had
occurred in the quantity of tlux used, and that the limestone was in
smaller proportion than usual. The green slag always contains a con-
siderable amount of iron in the form of protoxide, and hence the reduc-
tion in the amount of iron turned out.
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No. 1012—Iwreree CaBBoRATE OF IroN. Labeled “Lowest Ore of
Greenup counly, Ky., north of Lillle Sandy river, a few feel above
the Knob-stone. The sub-carboniferous limestone and millstone gril
both absent. The coal measures resting on the Knob-stone” How
miich tron ?

A dark-grey, dense, fine granular ore; containing a few minute scales
of mica. Exterior weathered surface dark brown. Powder dark drab-
grey color.

COMPORITION, DRIED aT 2122 p.

Carbonate of (M08 e camememremme e rem e ———————— 50.936=24.609 per cent. of iron.
BTN I e i i o ol i o 2. HH
Carbonate of lime. . - oo aaeo. e i 5 1.980
Carbooate of mapoesia and loes_ .o omm oo 4.365
Carbonate of manganese . .o ..._.. B e 1.445
Fheoasphoricaeid. .. . i raciiicmcmcsaaa 482
Sulphuricacid. oo oo __. g Al 612
E::;:h """""""""""""""""""""" ; not estimated.
Silex and insoluble pilicatea. oo . co oo oaa s 37.980
!ﬂl},'_t'lﬂll

No. 1013—FerrvciNots LivestoNe.  Labeled “Iron Ore, No. 11, from

Steam Furnace, Greenup county, Ky.”

A compact, fine-grained grey limestone; with a few small shining
facets on the fractured surface. Not adhering to the tongue. Weather-
ed surface reddish-brown. Powder of a light-grey color. Specific grav-
ity 2.8358.

COMPOSITION, DRIED aT 212° r.

Carbonate of lime.ace ... o e i o A £5.2°0
Carbopate of iron .- oo cmcceae oo R e e S e R R T 28.841
Carbonate of MagRegil - v emcccmcccmc s cecm e cmm e ———————————— o 4.36
Brown oxide of manpanese - ... .o ree - L3280
BUOIIOE o o s oo e o e e ———————————————— L0
Phomphoric Ml oo inis caan i o - o e B e e o B o S a trace.
NN T 0 ASIEE . o ' o i e i i i i e 1.19
b e e e s e L e g s i A 027
I - . it i i i s g g i i i s 191
Siler and iosoluble silicates. . . o e e cmemeceemmaa e 380

104,921

Dried at 212° F., it lost 0.300 per cent. of moisture.

A specimen labeled “Looped Ore, rejected when thus roasted, at Steam
Furnace,” &¢c., is of a dark color, almost black; having a somewhat
glistening appearance on the fractured surfaces, and, although somewhat
cellular, does not adhere to the tongue. It has been heated too much,
or too suddenly, in roasting; so that it has undergone partial fusion, and
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has lost its porosity. Hence it is smelted with difficulty, because the
combustible gases cannot easily penetrate it to cause the reduction of the
oxide of iron and the carbonation of the iron, &e.

No. 1014—CarpoNate oF IroN. Labeled “Ore, (No. 1,) from Drift
bank, side of hill, Caroline Furnace, Greenup county, Ky. Reject-
ed al the Furnace.”

Fine-granular, of a dark grey-drab color, with mottlings of lighter
colored, and darker horizontal lines of deposition. Weathered surface,
to the depth of one third of an inch, of a bright reddish-brown color.
(zeneral appearance dull when viewed perpendicularly, but by reflected
light exhibiting glistening, apparently crystalline surfaces, even in the
weathered portion, like sparry iron or some kinds of dlende. Adheres
slightly to the tongue. Powder brownish-grey. An average portion
taken fcr analysis. Specific gravity 3.4403.

COMPOIITION, DRIED AT 2197 r.
Carbonate of iMOD. .. ccce e ccmcce e e ccadcammman 67.624

O AR B O o o R R e &0 =16.234 per cent. of iron.
ARG o e ccccncicmsanomeom s = —— .THO
Carbonate of Jime . ccceeicce cccc e cmccer e e emcmem—- 17.6=0
Carbonate of magnesia. . - oo v oo imciac e 4.94
Carbunate of MADERNESH «ome.cecsrcmmracmmem—mmnem== 1.650
FPhoaphoric acid .o e ccmccec s m e cccmc s c s am e 1.053
Sulphurio Beid e e c i cm e e e ———— L0
T F | S e RS P ol o R i s e B SN 380
Bl s e e e e e e L)
Silex and insoluble silicates. - oo cemaimcamaa o 020

This ore contains so little alumina and silex, that it could not be
smelted in the usual way, by the addition of limestone alone; but, mixed
with silicious and aluminous ores, or even with ferruginous clay, or good
common clay, it would smelt very well. It contains, however, consider-
able proportions of phosphoric and sulphuric acids, which would tend to
injure the quality of the iron made from it. A portion of these might
be removed, however, by the use of much pure clay and limestone in the
flux.

No. 1015—Iron FueNice Stac. Labdeled “Green Slag, with ore
involved, Clinton Furnace, Greenup county, Ky.” (See Vols. I and
IT of these Reports for Clinfon Furnace ores, &c., &¢.)
A glassy, bottle-green slag, involving some particles of iron; trans-
parent in thin fragments. Very fusible before the blow-pipe, melting
without intamescenve.
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COMPOSITION.
TR i i o s i i st S . Iy S Containing exrgen=27.301
FOUIT 001 ) o O e e N R g B P e R [ L L | e e et 5272
R g e e e e e i S s i AN e i e s 4,.r06G
B AL s S s e S e T SR R P | | R o S E55
Prawaide ol irom . o oo iieee s e cmm s | L] - .59
Protoxide of minganese. .o ccccvocr comaenone 22020 L. .. 46
Phosphorie aeid. - o coe e ccmmmcc i am iz mem = B bIUCE.
T b || o i e i e LR e ol R e LI b R e R e e e Y 527
Hody ... el A et e e B 064
L:E..j ______________________________________ .i:ﬂ-‘l
FLURTTEN)
The oxyzen in the bases ia to that in the siliea, aa oo ooama oo 143497 0= 10 27.7901
OF 3. mveae s s e i 1.isto ) .BOG

Too small a quantity of lime in the flux caused the loss of much iron,
in the form of protoxide of iron, in the slag; which gave it the bottle-
green color, and increased its fusibility. When the cinder is very durk

co'ored and fluid from this cauvse, the furnace is said to *scour.”

No. 1016—Carpoxate ofF Irex. Labeled “Rejected Ore, DBellefonte

Furnaee, Greenup counly, Ky.”  Obtained by S. 8. Lyon, Esq.

A dark-grey caihonate ; not adhering to the tongue; under the lens
appears to be made up of dark grains with a lighter colored cement
some whitizh substance 1nfiltrated in the fissures. Weathered surlices
brownish. Powder brownish-grey.

COMPOSITION, DRIED aT 212° p.

i £

G o O B1da § =40.646 per ceat. of iron.
A L s e s L S L e e T L240
Corhunate of Bime oo meee cmccemcccccncnmemmaam= 2.5=0
Carbonate of magmesie .o .. oo .- B A 2 5+
Coarnomite ol MANZAIESE o eeecmn e o e e o= e 1.926
Fhmpboricacwl. oo cscisn i cmcncr s snsssmm mma= <P
Sulphodie B e e e ve e medn s e F.uay
T F . |l Sl R O S e 0 s S B o .. GG
T P AL
Silex and inscluble silicales . e aeoa. T.924
160, 140

Dried at 212° F., it lost 0.60 per cent. of moisfure.

The only cbjectionable feature in the composition of this ore is the
considerable proportion of sulpburic acid; otherwize it is good and guite
rich ore. By careful roasting, the use of much lime for flux, and mix-
ture with otber ores which contain more alumina and silica, or with pure
clay or earth, it may be used with advantage.

No. 1017—Lnvoxite.  Labeled “Rejected Ore, al Bellefonle Furnace,
Greenup county, Ky.” (Obtalned by S. S. Lyon, Esq.)

A dark-brown limonite, in curved irregular layers, involving small
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cavities; incrusted with brownish-yellow, soft ochreous ore. Powder of

a light yellowish-brown color.
Dried at 212° F,, it lost 1.00 per cent. of moisfure.

COMPOBITION, DLIED aT 2127 p.

Oxide ol TG - sve s i i me e o 74.740=52.342 per ceat. of iron.
L 1 L = T L9580
Carbonate of Lime .. e eeeamaaa a trace.
Carbonate of MAEDEIIR « oo oo e cicmceee —cm e 1.1=0
Carbonate of MADTEOESE _ ..o iee iccemaacaccmaaaa 1.629
Phoaphorie aeid_ o cce oo mem e mcmacmae 758
Bulphurie el oo i i b b A add
] et R R e S g s e S e A L 243
BN i A i b o e S e e e 114
Silex and msu!uble mllum e e s e e i e 6.984
Combioed water and 1088, oo e cccenacncamnae- 12.829
100. 000

Quite a rich ore. Rejected, probably, because it does not contain
enough earthy materials to form “cinder,” to protect the reduced iron
in the furnace. By mixture with poorer aluminous ores, or by the addi-
tion of ferruginous clay, or even common pure clay, or earth, or shale,
and a sufficient amount of limestone, it may be smelted without difficulty.

No. 1018—CarpoNate of IroN. Labeled “Company Bank, (No. 500,)
Raccoon Furnace, Greenup counly, Ky.” (Oblained by the lafe Mr.
Mylott.)

Tuterior porlion, (see next number for the exferior portion,)) grey,
granular, with some glimmering scales of mica. Under the lens appears
to be made up of brownish grains, mixed with a lighter colored material.
Powder grey. Specific gravity 3.1778.

coMrosITioN, DuEp at 2127 ».

Carbooate of 1r0B_ . o . ce e a e cm e 17.763
ﬂl-ld'ﬂ‘ l}f il'ﬂll ____________________________________ 21 _ﬂ =ﬂ""aﬂ Pﬂf ceat. “‘r I'm'

B B i e e e e e e e R S e .GED
Carbonate of liDe - cccvecaccmmc s c e m 37.580
Carbonate of MAENESIB . cvcmee cccm e cmam s me s 2.901
Carbonate Of MADERANSSE. .. e vmcmmmcm e = 1.475
Phosphoric aeid_ o oo oo o oaee e meaee 310
Eulphu.rm B I e i s s o S o g i 1.470
ot e e i s 270
B i e e o S e 168
Silex and insoluble milicates. . oo oo B.440
Combined water and 1088 v v e e icmmem e e 7.639

lliﬁ Dﬂﬂ

A . poor ore, which contains enough hma for its own flux. The
ezlerior portion is richer.
22
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No. 1019—Lniowite.  Labeled “ Exierior portion of Company Bank
Ore, Baccoon Furnace, Greenup counly, Ky.” (Oblained by the late
My. Mylolt.)

Of a dark-brown color; made up of mioute dark-colored rounded
grains,involved in a lighter colored cement. Powder of a rich yellowish-
brown color. Dried at 2127 F., it lost 1.60 per cent. of moisture.

coMroaiTION, DRIED AT 2129 ¥,
Oxide of iP0D - - oo emeeee cemcceemecccceameaae 43.230=30.309 per cent. of iron.

AN . o incmarrismsrss s smssscnm md s Snsameiat amms Lo DED
Carbonateol me . coee e cc e e cicececccmmccmmaaa  Jd.1ED
Carbanaie of magoesin. .o e oece e e cmcr e cmece e 2,337
Hrawn oxide of manzanese. oo ceeccecceimmcaccecwacoa J.1ED
Fhosphorie 20id oo e s iccmmcrccc e mm—n e ——— - Lo0E
Sulphume acid e o o e mcmecicee mmm e mnamaos -338
| T ] b e R S M e P Ll T S o 374
BB ceccc i mmme cm e e e ———————— ————— 20
Silex and insoluble silicates_ . ____._ . . ___ ..o .- ... 11.1E4
Combined water and lo8a oo oo o on o oo e e 3.91%

]ﬂl} «UUI}

This ore contains enough lime for its own I]ux, but not enough earthy

material. It woold be best smelted in mixture with more alumumua
and silicious ores.

No. 1020—Ivecre Lavoxite. Labeled “ Ferruginous Conglomerale,

seventy-five feet above Company Bank, on the hill north of Raccoon

Furnace. Highesl measures seen here; equivalent to the limestone

ore horizon.” (Oblained by S. 8. Lyon, Esq.)

A dark-brown, compact limonite, involving rounded pebbles of milky
quartz, and quartz sand. Powder of a rich yellowish-brown color.

Dried at 212° I, it lost 0.80 per cent. of moisture.

COMPOBITION, DRIED aT 2127 r
ce e msemtmmmremmeama  49.070=31.563 per cent of irom.

Aluming e e aceeea. e e e s 1]
Carbonate of JMe vee o oe e e e e e cmeeeea trace.
Ml L s i e LA R S ]
Brown oxide of manganese. . .. ocooioo s emmmeicae o 355
Phoaphoric acid. oo oo c o cececccmecccemcsmcomecccecmeoee  1.056
Sulphurie seid. o oo ... ___ s 0 W A 165
Potasli i cimiii i e o e e b e B 33T
s A4
Silex and lruoluhia Il.l!lf.!ﬂ.tﬂ P P R e LR Y | |

Combined waler. .o .o o e cmeiicmcceeo 1.B0O

]IU'.I. lafl-

This ore contains much silex and very little, if any, lime. It might
be smelted in mixture with the preceding and some more aluminous ore.
It is quite rich enough in iron; but contains its silex mainly in the form
of pebbles, and has a considerable percentage of plosphoric acid.
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No. 1021—CoaL. Labeled “Cannel Coal, sent by Col. L. @, Bradford,
of Augusta ; oblained from a bed about four feet ten inches thick, on
the furm formerly owned by Levin Shreve, of Lowisville ; Jnown as
Fullon Forge; three miles above Greenupsburg, and one mile from
the Ohio river, Greenup county, Ky."

In large blocks; not soiling the fingers; cleaving in irregular lnyers
with no fibrous coal between them; of a jet black color. A small por-
tion more slatey, with pyritous impressions of vegetable remains. Over
the spirit-lamp it softened and agglutinated somewbat; but did not swell
much. Specific gravity 1.271.

FROXIMATE ANALYSIS.
Moialire e e e cme e ——————— 4.70

Volatile comboatibie matber. - - oo 40 on( Total volatile matters___ 4.3

Fized carbon in the coke oo oo ee cmocee. & 53 40

.'l'l"h.ite l.lh.ﬁ__.___-- v e S O P S e T R T i D £ e E-Tﬂi Dﬂmﬂ‘ﬂkﬂ ST e 55_1“
10000 100 .00

e —_—

The percentage of sulphur is 0.837.

Submitted to destructive d stillation, in an iron retort, at a heat grad-
ually raised to dull redness, ti e following products were obtained in three
several experiments :

First trial. Second trial.! Third trial.

!
Crude oil, (dark and thick) . e ocae oo 2n%. |l 00. ‘ 189.
Black smmoniacal water_ .. .- .. _.oo.-. Td. | 99, | 111.
KPR L e s v e et A 543, ¢ 549, 553.
Combustible gus, nnd 1085 - oo e 170, | 153. 145.

1600, | 1000. | 1000.

The gases collected in each experiment, varied in quantity from seven
handred and ten to seven hundred and sixty cubic inches in volume,
from the thousand grains; and possessed good illuminating power.

This is a good pure cannel coal, which would answer well for domes-
tic purposes, and for the production of steam on steamboats, &c. The
specimens tried fall below the Breckinridge and Haddock’s canuel coals
in the proportion of coal oil.

No. 1022—Livosrre.  Labeled * Best Chocolale, or Red Ore, Pennsyl-
vania Furnace, new bank: tail six inches, thickening to four feel and
upward ; Greenup counly, Ky.”

A deep brownish-red ore; mottled with lighter orange red; adhering

to the tongue. Specific gravity 3.153.

Dried at 212° F., it lost 1.40 per cent. of moisture.
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COMrofITION, DAIED AT 213° r.
DRE R OF AOTN oo o o ol 0 l 61 .640=43.167 per cent. of iron

AlOMiNG. . e e ccceccme ccmmmmmen cmacmmemamam . - 1.200
Carbonate of lime oo cocucecmccncccccccccmaceman 14.3e0
Mugnesia «coeee oo cerc e c e em e s——————— 1.4]18
Bruwn oxide of manganese . c.eoeicmammmmmem——aa . 380
Phosphoric acid_ oo oo oo e ccecc e 1.531
Bulphuric aeid. - coee e e e e e cermam cc e m—————— Nily)
Porash ..o oo e e e e smameeie—aemaa 324
Bl i e e e e e S R S e e e
Eilex and insoluble gilicates. .cecreecesccmcr e mma————— 10.B00
Combleed Waler ..o e e cccc s mr e mm—— - 7.640
100.045

Quite a rich ore; which contains a considerable proportion of lime.
It should be mixed with more aluminous ores, or earthy material, to
fug;ish “cinder,” and to aid in getting rid of some of its phosphoric
acid.

HANCOCK COUNTY.

No. 1023—Iwrevre Lovostre. Labeled “Ferruginous Conglomerale,
associaled with the Lewisport coal, Hancock county, Ky.” (Sent by
8. 8. Lyon, Esq.)

A portion of the mass uniform in structure, fine-granular, dark-grey,
with brownish weathered surfaces; the other portion a conglomerate
of irregular ferruginous pebbles, generally rounded, of a dull reddish-
brown color; containing fibrous coal and small scales of mica. Powder
yellowish-brown.

Dried at 212° F., it lost 1.15 per cent. of moisture.

COMTOMITION, DRIED AT 212° r.

Oxide of 0D oo e e e e 33.640=23.658 per cent. of iron.
A o T 2.960
Carbonate of lime. .veeevemccun e e e e e m; e .oB0
Carbonate of magnesia .. - o ccoeucmcccimnmmmeao 10,693
Brown oxide of manganese_ ... oo cemcaan -TB4
Phosphorie acid. e oo e e e e ———————— 374
Bulphorie ae . oaaae oo oo e 612
Poteal o e e s e e e T s 424
BN oo i i e i e o -249
Silex and insolublesilicates___ ____ . _____ ____ .. ____.__. 44 . 180
Combined water and loss_ ..o e mm i ———— 5.484
100 . 000

Rather too poor to be profitably smelted for iron.

No. 1024—Carpoxate oF IroN. Labeled “Carbonate of Iron, assoct-
aled with the Lewisport coal, Hancock counly, Ky.” (Oblained by S
8. Lyon, Esq.)

A dense, fine-grained dark-grey ore. Large conchoidal fracture.
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Weathered suorfaces yellowish and reddish-brown. Powder, buff-grey.
Specific gravity 3.5482.
Dried at 212° F,, it lost 0.550 per cent. of moisture.

cCoNMPOSITION, DLIED AT 212° F,

Carbonate of imn e em e e cmcccccccccccmamaa 'JLE'E? - i
DI D I s i s i e e e St i e o o 5.1.'!-5'. 39.596 per cenl. of iron.
T 1T Ry Sy S 1.460
Carbopate of Jim® - ac e e e mmmm - —— 130
Carbonate of MAENEBIB . . cccee v viseramcsmmmaman 7.020
Carbonate of MANZANESE ..o oo rcaecmc e anam o4
Phosphoric aeid. . o e ccm e nm e 694
BTG S s s oo s e eSS A -244
Pobiah oo e e m e e i R 201
[ e e T e 172
Silex and insoluble silichtes .o oo oo aaaa 9.080
I[H'-ﬂl'_i'

No. 1025—So1..  Labeled “Soil, ( for eighleen inches in depth,) under
the Lewisport codl; in the Okio Bottom, above overflow, Pell and
Brother's land, Hancock counly, Ky." (Oblaned by 8. S. Lyon,
Esq.)

Dried soil of a light-umber color.

No. 1026—So1..  Labeled “Sub-soil of the preceding, &c., &’

Dried sub-soil of a dirty-bufl' color.

One thousand grains of each of these soils, digested for about a month
in water charged with carbonic acid gas, gave to it the following soluble
malerials, viz:

Neo. 1025. | No. 1028.
Boil. Sub-soil.

Organie and volatile mattem .o oo e e e eeaaae 1.333 0.33
Alumion, and oxides of iron and manganese and phosphates _ ... .. __. L7130 115
Carbopate of lime oo ... e e ezl 963 063
DERRETUERER, oo i o i i s e cm————— c——— 161 094
Bulpharie Mo L i e e e e e e b e e e 009 039
Potmsl o o i i e mme e mEmemsmm e - 127 190
e T R T L LA e SR e i B L6 372
BT IR o o e e e 214 154
LT R i e e e A B L AR e i 454 310
Soloble extract from 1000 grains of the air-dried soil.. ..o ... R 4.317 1.5%0

Dried at 400° F., the air-dried soils lost of moisfure, as follows : the
s0i{ lost 1.30 per cent. and the sub-sorl lost 0.923 per cent Their
composition thus dried, is as follows:
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No. 1025. | No. 1026,
Soil. Subgail.

Orpanie and volatile matters _ .o cveee coua mememmam o e e 3.865 . 2.0119
N g L i J.465 3.350
T O PO o iy i i e L e S e ) M o i i i, s 1.970 o640
L B O R I R 5 o o i i o o B A e o e i A S s . 170 A2
IEATREEIE - o i s o o s o e s i i B e, e s B e .393 .49
Brown oxide of manganese . _ . oo eimaaa s 273 095
Bt e, i .o o e i e i e o e B i e e s e i e 143 L1890
EulphaEle . e o e e 42 042
] L e e Pl e P R AT 0 B YR i ] ety s e B S 150 L1kl
B R e e e S e e 100 057
Bund and insoluble Bilicates ..o oo iamcceccicccimecamem - 00.520 90.720
D e e e e o e e e B i s 156

PR OTRIY, o o e S S 101,051 100.000
No. 1027—Sot..  Labeled “ Soil, forty-five feel above the Lewisport
Coal. From an old field on Bush and Williams’ lund, Hancock
county, Ky.” (Oblained by S. 8. Lyon, Esq.)
Dried soil of a light, yellowish-umber color.

No. 1028—Sow.. . Labeled “ Sub-sorl of the preceding ; (eighleen inches

decp,) &c., §¢”

Dnied sub-soil of a brownish-buff color.

One thousand grains of each of these soils, air-dried, were digested for
about a month in water charged with carbonic acid gas, to which they
gave up soluble extract, as follows, dried at 212° F.:

|
No. 1027.  No. 1028,

Boil. Sub-soil.
Orgnnic and volatile matters. o oo 1.250 0.377
Alumina, and oxides of iron and manganese and phosphates. .. .. _.__ 1.663 17
Carbonnte of [ime. oo o vou o s e e eemmaas 2.713 LT0
L T 166 130
Holphurie seid,cn s icncncmsm rrem e mccnsm e smam s s s mm s cm s s et | 070 045
PORASN «m e e e mmem e cmm m o mm e mmm i mn m s e m e e o e | .190 046
T e A R R o e e e B 3 T 0F4
T T g ey Uy Sy | 200 ! .267
BB o i e o o A i . R o B e M s ] L B et
Soluble extract from 1000 grains of air-dried soil, (grains) . o...___| 6.752 1.196

I

The composition of these soils, dried at 400° F,, is'as follows :
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! i
No. 1027, ' Neo. 1028,
Sail. Sub-soil.

Organic and volatile maller . oo oo e e J 6.071 4.129
AU s e i a s e ae o B S i o e 7 B 3.4G5 9.440
DX OF KM cmes srnmmn s mim m i i e B o e W a.71u 5.725
Carbonate of Do v cccncccicnccucccmammmmcrsicaccce s rmm s s e | 346 246
DRI i i i o e e G S A 544 797
Brown oxide of manganese. oo e ccmicmccnaimanaas el s L0895 170
Phos=phoric acid_.__..... i e e P R R R et e B . 187 L1d5
Bulphorig weid <o oot o e g s e i e Gl S . .50 a7
T I o v s e o o R R . 36T .391
B s L e e e i 13 T S 05T .J49
Sapnd and insoluble silieates .. . - . e ee-a et e ' B4.945 E2.745
Ol S L e L e 43 |oaiieeia

M i e L e A R T L A D IUU (Ui I IUU,JE-I

Moisture, lost at 400° F._ o . i ce e cmsacemeencmcaas 2.400 | 2.52;

No. 1029—Somw. Labeled “Soil, top of lull, woods; farm of George
Smith, Esq., waters of Dlackford creek ; two and a half miles in the
rear of Lewisport, Hancock county, Ky.” (Oblained by S. . Lyon,
Esq) Onthe coal measures, above the Lewisport coal.

Dried soil of a light, yellowish-umber color.

No. 1030—SoiL. Labeled “Sub-soil of the preceding, &c., &¢c.”
Dried sub-soil of a dirty-bufl' coler.
The quantity and composition of the soluble exfract given up by one

thousand grains of these two soils, air-dried, and digested for about a
month in water charged with carbonic acid, are as follows:

No. 1029. | No. 1030.
Soil. Sub-soil.

Organic and volatile mattem. . - oo e 1.267 0.393
Alumina, and nxides of iron snd mangancse and phmphntu e s B A 1.213 .213
Carhonate of lme. . cccuccceccancmccmann .- o g o e | 1.307 LT
Mug‘nenin _____________________________ e I ~HIS 017
Sulphuric #id .- ccac i ccme e e es s s s cr e c e s s et 045 41
O L e RS T s s e 059 034
Eﬂdﬂ. T e B S S = -"rl IUE | “5‘
B e e e e e S s e e 200 | + 200
| 5 Rt e e G W] e e S e e i I 345

----------

Soluble extract, from 1000 grains of air-dried soil, (grains} _._._.....  4.751 1.159
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The composition of these two soils, driéd at 400° F., is as follows:

|

| No. lﬂfﬂ.! No. 1030.

| Boil. Sub-soil.
Organic and volatile matbers .o oo om v e e | 4.422 3.678
B 5 e e o | 1.5 4 .890
Dide OF TI0. v ammmcani i e r e v e S i = e i 1 3.285 5.135
Carbonate of lime .cooee mmmcc e er e m i ccceremc ce e s = mm———— | AT ATL
Mapme:zia ..-.-___.------_--_----_.___---_.------_--_-.-__-_---.| 446 7499
Brown oxide of manpaness_ . __ o o e iecmnaaaaa 241 120
FPhosphosbemedtl - o oo i s i Ferias i | .161 .152
T Tt T e e e e : .059 016
Bkl o s e T T [ o051 1328
£ 7% R e 0 N o N Sl el e e S S i 040 | 051
Sand and insoluble silicates_ __ e mn | EB.130 | B4.720
I o e e e s el A e s et L v e S PN . 040

{100,375 | 100.000
Moisture, lost 2 400%, (Per CENL.) . - o ome o oo e | 2.200 | 2.125

Mem.—Nos. 1031 and 1032, accidentally omitted, will be found under

the head of Owsley and Powell counties,

No. 1033—Som. Labeled “Soil from Mr. Greathouse’s farm, one

hundred feet above Hawes'.
Ky.” (Oblained by S. 8. Lyon, Esq.)
Dried soil of a dark umber-grey color.

Thin soil, soon tired, Hancock county,

No. 1034—So1.  Labeled “ Sub-soil of the preceding, %c., §c”

Dried sub-soil of a rich brownish-orange color.

One thousand grains of each of these two soils, air-dried, digested for
a month in water charged with carbonic acid, gave up as follows :

. No. 1033,

No. 1034.
| Soil. | Sub-soil.
L |

Organic and volatilematters .. . o oo o o eeieeicciccceccmamaaas 0.767 . 0.850
Alumina, and oxides of iron and manganese and phosphates __..__..___| 196 -063
Carbootte of Hme. o v oo e s ce e e ——— - —— i 1.230 230
Mlg'neﬂ.il. ...................... e o e g R e i i S A et | A16 129
Bulphuric acid ... ____.. L B e { 024 03T
TPV . oo i i i e i N Lot AR2 i 064
B - R S e L L e L e T e s 149 114
TR RIS S B A R e | 281 -147
Lok - iciin caaas T e e i -305 -166
Total soluble extract, dried at 212° F., (grains) —.._........._. | 3.250 1.500
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The composition of these two soils, dried at 400° F., is as follows:

! Nu. 1033 No. 1034,

:' Zuil. Sub-sail.
e S
Dreanic and volatile matbera. o oo oo e 4.729 3.642
A I i o s S e T e T s i e i 2110 5.0
(harde OF PO e o o e e e e e o e e e e e e m e e e em e ———— ILITL G.4nn
i tes il D G o e e i o M HIN i |
MAUSIEYR coemmmes s smmmes c s e s e S s ———— R =3
Beown oxide of manonese ..o ccicor comcaccccaccaccismacm—maa! Rk} ik
P emplierne sieid oo e e e e m e mmemme—e ! e Aol
sl B e L L L e e h i d i o i et M2 pot estimd
I RN i e 50 5 5 o - 22 413
P - i e i o e Aol e B e Lt 1L
Sand and jusvluble ilj.llc.l.h:.________ e e e et e mAem—memesma—=a G91.150 B3, 320
[T I IHH IJH
Muisture, Jost gt 4007 Foe v e e e e e mrmmme s s e em m e 1.455 l.t-.»u

No. 1035—Coar.  Labeled “Upper part of Muyo's Coal, Huwesville,
Hancock county, Ky.’
A dull, pitch-black, eannel coal ; with a large conchoidal fiacture. Over
the spirit lamp does not soften nor alter its form. Specific gravity 1.359.

FROXIMATE ANALYBIA.

ANl EF® o me e em e smmm e ———— 4.3M i . r
}'nl-.uiig ecombun=tibde matters. .. oo ai. 'é:.li Total volatile mattera._ 41.50
poe] earbon in the coke - oo 42, bl} rE =
Buff-zrey 08bes. vcsorcecccsamcrancasaras 159§ Dense coke... ... 5E.50

Lo, 00 1000, D

The proportion of sulphur is 1.306 per cent.

COMPOSITION OF THE ASHEA.
e ———— 0,980

BT L i o e i o

Aluming, and oxides af jron aml manganese aod trace of phosphates oo oo o S 1t
I T o e S s ] i S trare.
o B e e T e e i S e e e e i '“:fg
Sl Aol . i i e e i edmscae SeacsmssaeaEsmassSEsSsEsmsan - il
Patisl. . cecmerns e e i e 44T
R L i oo e Arh
15 )

The large percentage of ash in this specimen of coal l;leha-::ia from
its value.

No. 1036—Coar. Laleled “Boyd’s Coal, Hawesville, Huncock county,

":'?_-‘!1 <
A pretty firm, chining, daurk pitch-black coal; cleaving generally with
chining irreﬁ!ulm: surfaces. A libtle granular pyrites on some of the lay-
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ers. Over the spirit lamp it softened and agglutinated ; swelling up into
a spongy coke. Specific gravity 1.268.

FROAMIMATE ANALYEIS.

Ml e e L e e 5.4 .
Volatile mmh!;sl.ilﬂe MAITEES —. o e mcmme e 41.14 Total volatile matters..... 4. 61
e par s COke oo AL Modertely light eoke . 53.40

1HD . (M)

The percentage of sulpluris 3.361.

COMPOSITION OF THE ASAES.
-] 1P o) S P

1 e e P e 1.1¢F4
Alumina, and oxides of iron and mangane=¢ sud trace of phosphates. ... .o---. A 3.0e0
T TR i i g, s i i i 5 L 6 a frace
T T e A A B B S e i BT
BRI AL o i i i o e s i W s Rl L KR L i a troce
Ll e S T ST e T s e e e L e e o ]
IR i e i o 0 e i i B Bk
4.639

HARDIN COUNTY.
No. 1037 —Lrstose,  Labeled “ Lithographic? Stone, Sinfing creck,

Hardin county, Ky. Sub-carboniferons.”

Of a light bufl-grey color. ¥Fine granular; pretty uniform in strue-
ture; only a few specks of oxide of iron in places; and some sigos of
fossils on the weathered surfaces. Fracture large-conchoidal.

Dried at 212° F., its powder lost 0.30 per cent. of moisture.

No. 1038—Lvesroxe.  Labeled “ Sub-carboniferous Limestone, four
miles wesl of Big Spring, Hardin county, Ky.”

A fine-granular, dull, grey rock, with a few small glimmering facets
of cale. spar.

Dried at 212° F, its powder lost 0.34 per cent. of moisture.

No. 1039—Lmvestoze.  Labeled “Oolitic Limestone. Sub-carboniferous.
One and a half miles south of Big Spring, Hardin counly, Ky. On
the farm of Mr. Mooreman, about the level of the first ved soil and
sub-soil of the sub-carboniferons. The first bed under the millstoie
gril”  (Sent by S. S. Lyon, Esq.)

A dull, chalky-white rock, principally made up of very snall, round,
oolitic grains. IReddish on the exterior surface, where it is porous {rom
the dropping out of the round grains.

Dried at 212° F,, it lost 0.30 per cent. of moisture.
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COMPOSITION OF TIESE THREE LIMFATONES, naiED T 212° r.

1= i =
'

No.1037. | No.1038. ' No. 1039.

———

| |
‘I.it'lmgr.lphin '} Limestone. ' Qolitic.

|

Carhonate of M. cccs cnmccmcce cvmccemccemcnnn—- TH.1ED B2.2R0 99, 5F0
Larbonate of nugnesia . ..ceeeeean.. S —_— L1 .46 T.000 | LB
Aluminag, and oxides of iron and m:.n-‘ran-a .......... 1] LGB ! .46
Pho<plnric o T S S o6 el 125
Bmlpharic aeihl. o o L ail T LAidm AT 274
Poldsll e csc e mmac s cmcssmcmce e s mmam e - AT i 113 154
B e e e gt L b At 000 L2
Silex und insolubile silicates . cc e ccmmemmm—— e e 6.U=0 | 9.0 L350
R e e e e s i e e i

100 . DR 100.535 |  100.624

i et b e = S —

The ﬂﬂlltll_. is a remarkably pure hme'stune, and could be employed
in all cases where a pure while lime is vequired. Whether No. 1037
would answer for a lithographic stone, will depend upon its freedom from
pores and flaws, &e. It appears to be sufficicntly fine in its grain, and
of the proper composition.

No. 1040—So1L.  Labeled “ Virgin Soil, from woods ; from the farm
of Bernard Eskridge, head walers of Otler Creek, Hardin countly,
Ky.” Growth, white oak, kickory, and sassafras. (Sub-carbonifer-
ous ; below the cavernous members.

The dried soil is of a light, greyish-umber color.

No. 1041—Somn.  Labeled “Sub-sotl of the preceding, &c., &c.”
The dried sub-soil is much lighter colored than the preceding.

No. 1042—Som.  Labeled “Sotl from an old ficld, in cultivation since
1812, in corn, oals, and lobacco. Farm of Bernard Eskridge, head
walers of Otter creck, ¢, &c.”

The dried soil is of a dirty, greyish-buff color. It contains fragments
of ferruginous chert.

No. 1043—Sor.  Labeled “ Sub-s0il of the preceding.”

It contains fragments of chert; is of a dirty-buff color, much lighter
than the preceding.

One thousand grains of each of these soils, air-dried, were severally
digested in water charged with carbonic acid, for a month, and gave up
to it soluble matiers, as follows:
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No. 1040, No. 1041. |. No. 1042. No.1043.

o — - ———

:\"rrgin soil. Bub-zoil. l (M field.  Sub-soil.
i ]
|

Orzanic and volatile matters .o oeeovmeee o 0.741 . 0.267 0.417 0.233
Abmiina, anel oxides of jron and manginese

witsl plasrSPiALEd o ee e v aemacnmm e -231 BN 121 047
Carbitiare of limw o e e e i mmmccccnaca 1.213 LT L0 447
UL TR e e g i L 52 13 2T
Bulphurie acid. . oo oo mieamn. cimmeae not eatim’d not estim™l WibZ,] 2e
ORI o i i i i i i o i Ay R R .02
Bl sl i g e 8 i L9 AR 017
Silies cocaianaas - a e i e -156 114 20 147
I e e 14 21 o | A S S
Boluble extract, dried at 2129 F., (grains) .. .. .. b D 0.=50 ! 1.4517 1.078

|
The composition of these four soils, dried at 4007 F., is as follows

i,l No. 1040. No. 1041. No. 1042. No. 1043.
|
¥irgin eoil. Bub-seil. | Old field. Sub-soil.

h
e

. ——

Organic and volatile Matters...ooooeeeeeee|  5.907 2,565 | 9.378 2.561
RTINS s o i o o e B s e £ 2 9e) 3.540 3.020 29490
il oF TBOM . v im e simns i nme cmmm e o s 2. 240 3.200 2.260 2.545
Corbimnate ol me o .oe e o ooe o e m e eme : LTl - 245 L240 N ]
Mapmeia’ . oS e e L I .4r3 320 : =i
Brown oxide of manganese., oo oo ceanooaa. L 245 a0 .195
Pho=phoric achd oo oL, —eae. | A T7d N RN 1Y
Blibusie Aelle . camcemcnann s cn e s ama oo A4 054 041 .02d
| e | A T R s S e e R . 169 A8 121 AUl
Bl oo e cmeiccmec e cmecccmis cmmm e moaas 42 63 040 - trace.
Eand and insoluble silicates & oo oo emean © BB.130 BT .50 a0 . 2=M) o0 . 4495
T S S 1.409 A97 .4u1

| 100.07¢  100.000  100.000 100000

TR o 5 o e e

e ————
—— s — v i St el vt

Moisture, lost at 400°F..__________.___..__.| 2.00. 1 750 1.265 1.495

L ] ] i
=

On comparing the composition of the soil from the “old field,” with
that of the virgin soil, the usual diminution of the essential ingredients
will be observed. The sub-soil does not appear to be richer in these
mineral ingredients than the surface soil.

No. 1044—Som..  Labeled “Soil from an old field, thirty years in culli-
vation, on the farm of Mr. Taber ; on the hills two miles south of Big
Spring, Hardin county, Ky. Mr. Taber has taken from this soil
three crops of tobacco, nine of corn, and wine of wheat. Last year no
crop was raised on if. He does not consider it worn out.” (Oblain-
ed by S. 8. Lyon, Esq.)

“'This field lies on the top of the intercalated bed of oolitic limestons,
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in the millstone grit. The soil is partly derived from the sandstone call-
ed Tar Rock, and partly from the limestone under it.”

The dred soil is of a greyish-buff, or dirty yellowish-grey color.
No. 1045—So1.  Labeled © Sub-soil of the preceding, &c, §¢.”

The dried sub-soil is of a greyish-bulf color.

One thousaud grains of each of these soils, air-dried, were digested
for 4 month in water charged with carbonic acid, to which they guve up
the following materials, viz:

. Mo, 1044, | No. 1045.
Soil.  Sub-soil.

Organic and volatile matters__ o ceieaaa. 0.400 0.443
Alurming, and oxides of iron and manganese and phospbates.. ... ... 21 i)
Carbomate of lime_.. . oo __ - L e s e emma 546 . 1Bl
Maruerdlt oo e eeceee e e e e 16 Nilr
Sulphurie aeid .o oo i e pecme e o e, 5 e 006 (¥
P e e i e e s e NI KNS
PO I o e e e e e e mmmasmr e s m . ——————— ML 150
e o e S L L T T e e B 1] 147

Suluble extracl, dried at 2127 F., (Erming) . oo e o cemce e e e 1.54a 1.044

The composition of these soils, dried at 400” F., is as follows:

| No. 1044. | No. 1045.
l Soil.  Sub-seil.

Orzanic and volatile matbers. . oo oo ---l 3.197 | 2.615
IR = s T i e e s S e e e ey e wa e I 2.015 2.015
Cuileof imon- ..o .. .____. o e e A s ! 2.045 Q. kr5
LT, T PO ] ol [, P i et el Gt s o e e N e e | o i NIHE]
U EEETINI et e om0 e . i S i i 472 411
Brown oxide of manganese_ .. .o oo eann. i e ey | 170 l .00
Phosphorie acid. ..o oo oo e Em e m e Em e e - | 072 A2
Sl R el o L e R L R e S S S R R i e L2 0o
IPTE TN, s i b S i D R BRI | 64 - . 169
AR e N e e L L i - m T | 21 49
Saml and insoluble silieales oo .o e el | 91.345 E9.770
AR o s o i s s e i g g i i e i - ——— » 35 1.818

AR S S e e R e " 10 D0id | T}, (M)
Moisture, lost at 400° F.o oo oo e | 1.475° 1.5:5

The soil and sub-soil do not difler very much in mineral composition.
They cannot be considered exhausted, but yet would be much improved
by the application of slacked lime, plaster of paris, and bone dust or
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super-phosphate of lime, as top-dressings. The phosphoric and sulphu-
ric acids being particularly small in quantity in them.
HENDERSON COUNTY.

No. 1046—Liviestose. Labeled * Limestone, from Mount Zion, Hen-

derson county, Ky. (Coal Measures.”)

A dull, fine-grained, fossililerous limestone, with a few glimmering
faceis of cale. spar.

Dried at 212° F,, it lost 0.20 per cent. of moisfure.

COMPOBITION, DRIED AT 2127 .

e ararnbe B M B - L i i g e L e BR_3RND
PN ATE O TR . o o o e e S o i o i s e 5 J.074
Alomina and oxided of iron amwl man@anese. oo oL e e e el oiiaoa 1.3GN
I TN e i i i i o o o - LT
il i o s e e L e L e e L S e e e 166
B I s i i el 5 o o i A e LA
B e e T e e s ol JAihe
Silex aml inselabiie S1l e b o o o o e e e e e e e e e m e e e m——. e J.2-0
Water and Josdam cmme e c e e B ke e e e s e 2.1

Lisn ki)

This limestone contains enough of potash and phesphorie and sul-
phuric acids, &c., to miake it valuable as a top-diessing to exhausted
soil¢; at the same time it is pure enough to be burnt for building
purposes.

IHENRY COUNTY.
No. 1047—DBoxes oF Mastovos.  “ Eminence, Henry counly, Ky.”

A fragment of one of the vertebrre. Exterior surface of a dirty bufl-
grey color; adheres strongly to the tongne. Cancelle of the interior
lined with a ferruginous infiltration. Dried at 212° F., it lost 6.56 per
cent. of moisture, after having been thoroughly air-dried.

COMPORITION, DRIED AT 212° r

Phosphoric aeid - - oo oo oo m oo oom e caee 3. ﬁlﬂ of which 13.546 was combined with lime and
Solphurie el ce e e e e e Lol moznesin, and L0057 waus woited with
L (1 T T T e I B O o a lrace. aluminag and vxide of iron.

Hvden-Aooric acid __ . ____ __.._._ not eatimated.

Lime combined with phosphome aeiel ___ 10 1ey="504 592 p'hnsphn!-e of me (1 CaQ, PO5S)

M irneia combined with plisphoric acid 241= .44 phosphate of magoesia.

Corbmpete of vme .. _ . o oo e e 20 0=

Oxides of iron and manganese oo 15.0-0

R I N N R & i i e o AT

| T AT | R, e e 447

Rl e e 24

Sitex and insolable «ilicatea _ ____ _____ 13.HH

Dr;uniu matier T awl loss . __ o __.____ 43

LU . o00

i

—
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No. 1048—(a.and b.) “Fracuest of Toorn or Mastonox. Eminence,

Ienry county, Ky.”

Portion of one of the tubercles of the grinders. Euamel, yet hard
and shining ; nearly white; pot adhering to the tongue.  Juferior
osseous portion adberes strongly to the tongue; [riable; grey, and dark-
grey in parts.

Interior portion (a) lost 4.86 per cent. of moisfure at 212° T,

Enamel (b) lost 1.20 per cent. of moisture at 212° F,

Neither contained enough organic matter to blacken when ignited.

COMFOBITION, DRIED aT 212° F.

| No. 1043 (a). . No. 1045 (L)

Interior Enamel.
ﬂqﬂ-ﬁlllﬂ [ :r[mu.

Phnanlinte of TIMe. e s e e e i c s ms sn mm e s m—————— B .55 T2.0570
Plosphate of mamnesia oo oo oo o i ieoe cocaicmmoae 1.2¢4 1.0=4
Col it of e o o cecmcc e e ot ccmmse: cns nm mmee 1.5 2

] Y [ S oot Bt e L S L i oy i o [ LB
Cllitine oo e eoe eemcemmeoee cmmae

i o - o b, o trbCe.
Hadden-Huaric l.tld e e ol M e P T S not estimaned. not estimaied.
"‘ufl]]mrlt.. BTN i, i o i e Oy L
Pty e i e e e e S e R L0 A5
Bl emcemen v ol v e B ST T e AT e
Hilex :|ml m:gr,rlul:'i-e, Bl e S e e e 1M 124
W LT I 0 B o i e i e i i . i 2,74k 3.202

LTV TV 100, U0

Most of the loss stated above is believed to be of magnesia; a very
small proportion only being orgunic matter.

No. 1049—Curay. Labeled “ Clay in which Lones of mastodon are
Sound, at Eminence, Henry county, Ky.”
A light, grey colored clay, when dry, with ferruginous discolorations

in places.

No. 10500—Cray. Lulbeled “ Ferruginous Clay, over and mized with
the clay of the mastodon bed, Eminence, Henry counly, Ky.”

A friable ochreous earth; generally of a brownish-yellow color, with
pores and cavities lined with dark brown oxide of iron.
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COMPOSITION OF THESE CLAYE, DRIED 4T 2132° p.

No. 1049, ' No. 1050,

! Bone elay. Ferrug clay
|

Sand and insoloble sieBtes . - oo oo o eee e er ceeeme e ameeee FO,3R0 l 46.45%0

Alnmina with o little 0Xide OF PGl e eee i cccc e cmce cmccmr e s mame 1650 @ e
Ovgicde of iron witle some @MU - - o o o o e e e o e e e e e s Y 40172
Bl ol R L e e e e e LTl B brace.
e B R A SR B i | 933 . 566
g [T ol TR T e R S ol e i N el e A | L0 3.1u4
salphariemeitl o s s e s s e 304 -dng
Pl s L e e S mmmmmem e e LA Ab63
o T S T e e e S e e L ST A4l
AR E B N o o e e e L R i e 4700 B.746

IR i e e e TR E LT LoD M
Boi=ture expelled ar 2120 F. o e m—cm———m————e 4.060 4.300

INOPKINS COUNTY.
No. 1051—S8aoi..  Labeled “ Soid from east side of Whiteside's creck,
Ihplins county, Ky. (Coal Measures.”) Obluined by S. S. Lyon,
Fsq.

The dried soil is of a light umber color. Some few rounded frag-
ments of sandstone were sifted out of it.

No. 10352—Soi..  Labeled “Sub-soil from ecast side of Whileside's
creek, Hoplins county, Ky. (Coal Measures.”)

Dried soil light umber colored; lighter and more yellowish than the
preceding.
No. 1053—SoiL.  Labeled “Soil from three miles north of Madison-
ville, Hoplins counly. (Coal Measures.”)
Dried soil brownish grey-bufl color.

No. 1054—SoiL.  Labeled “Sub-s0il of the preceding, §c., §¢.”
Dried sub-soil lighter colored than preceding and of a more pure buff.
No. 1035—So1L.  Labeled “Soil, from near the road, southeast side of
Pond ereek, Hopl:ins counly. (Coal Measures.”)
Dried soil of a dark, dirty-bufl color.

No. 1006—=SoiL.  Labeled  Sub-soil of the preceding, &c., §¢c.”
Dried sub-soil of a brownish-bulf color. _
One thousand grains of each of these six coal measures soils, thor-
oughly air-dried, were digested, severally, for a month in water charged
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with carbonic acid, to which they gave up the following materials, &e.,
quantities stated in grains and decimals :

No.1051. No.1052. No. 1053. :Na 1054, No. 1055. No. 1056,
: [ |
Sail. Isuh-lﬂil.l Sail. Suh soil. |I Sail. |Sub pail.

i

- —— E— —— —_—l

i ' |
Organic and volatile mattera_._.._. 2,100  0.717 | 0.6 |I 0.300 | 0.566 0.977
Alumina, and naides of iron sod man- | [ !
ranese aml phoaphates. _ oo oo 1.930 | L) 206 G0 .257 NEg
Carbonate of 1ime .o oo o vmceae e 2.547 | 66 | L1149 063 | 1097 51
Magnedis. coeana P — 199 [ 066 | D44 073 . 160 .110
Sy IPNOHC B mme s o o om mmmm i e 030 | 030 | 067 | .025| .033 055
Polash e oecccrmmmcccccncmmmn s 107 NiL)| .UB4 047 . .133 034
I e e i W e i e o o i G0 .48 054 045 .DE0 125
SiliCd camemcmcmcnmemm v me - 2N .24 114 . 164 264 .164
Loan o ooeid Tl el R 040 | 591 | 425 ST sl ssin
Soiuble extract, dried at 212° F..__.  7.133 | 2.983 | 1.777 | 0.850 | 2.570 i 0.796
[ i

The composition of these six soils, dried at 400° F., is as follows:

[No.1051. No. 1052/ No. 1053. No. 1054 No. 1055./No. 1056

Soil. | Sub.soil.| Soil. | Sub-soil - Soil. | Sub-soil.

Organic and volatile matters___.___ 6.263 ! 4.295 | 3.E43 | 3.756 | 2.887 3.6
AlUMIDE vove cemcmeremm annccnnaea) 3. 0H) 4.845 | 4.165 5. B 3.415 6.590
Ozide of (FON cn o mcmmeemmsmmmsea| 2. T00 2.910 2.985 4.700 2.3E5 4 .60
Carbonate of lime - _ e oeeaeen.. 445 ! 160 095 070 .20 45
Magnedin .o o -omcccmmccmmcm=m—— 491 507 L2583 1T .a44 650
Brown oxide of manganese ... L2685 1 .3T0 280 120 .nos .170
Phasphorie aeid ._._. P e L Ll 148 | .07B 118 096 173 .053
T T T ) R — 076 059 25 016 A6 .033
Povush ___.--_-_h------------,”-l .158 330 295 323 148 .331
| PR ————— L - | o L ¢ 090 047 073 067
Sand and insoluble silicates____.___ | B5.970 | B6.070 | B7.945 | B4. 445 90.745 B . 445
T T 030 263 (... ] B! bt
T D 100.000 100.000 1100.164 lhm 047 100.551 | 100.619
Moisture, lost at 400° F. __ ... 2. Eﬂ'ﬂ‘ I 1.900 | ?Tﬁ [ 2, 150 ] :]ﬂ'ﬂ 1. 515

The sub-soils are generally richer in potash and magnesia, a.nd poorer
in lime and phosphoric and sulphuric acids, than the surface soil. They
contain also larger proportions of alumina and oxide of iron.

No. 1057—Coar. Labeled “Arnold’s Coal, bed eight feet thick, four
and a half miles south of Madisonville, Hopkins county, Ky.”

A pure shining, deep-pitch-black coal; iridescent in parts. Brittle.
Fibrous coal between some of the layers; the surfaces of which are gen-
erally irregular and shining. Over the spirit lamp it swells up, aggluti-

24
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nates ; burns with a very smoky flame, and leaves a light coke. Specific
gravity 1.274.

FROZIMATE AXaLY®iS.

Poisnre - e e b e 4.0rp X

Yolatile Em';u.-i}hle MAlErE o e creen e 37. .].j; Total volatiie matters ...... 41.50

Fixed carbon in the coke . oo .oooeeonan 54w

s o o+ .‘,Lg Moderately light coke. .. .- 58.50
104 .00 100.L0

The percentage of sulphur is 2.796.
JACKSON COUNTY.
No. 1098—>So1L.  Labeled “Virgin Soil, on dividing ridge befween
Jackson and Estill counties, farm of Wmn. Roberis; head walers of
Grassy branch of Slurgeon creel:, Jackson county, Ky. Geological
position: top of the millstone grit ridge ; above the sandstone cliffs.”
(Oblaiied by Jos. Lesley, jr., Esq.)

Dried soil of a greyish-buff color. Some fragments of ferruginous
gandstone were sifted out of it.

No. 1059—So1L.  Labeled “Surface Soil, field adjoining the preceding;
cleared four or five years ago; in corn ever since, &c., &¢,”
Dried soil of a greyish-bufl color ; lighter than the preceding. Scme

iron gravel and ferruginous sandstone were sifted out of it with the
coarse seive.

No. 1060—Som.. Labeled “ Sub-soil of the preceding, &c., &c.”

Dried soil of a light greyish-buff’ color; lighter than the preceding.
It also contained some iron gravel and fragments of ferruginous sand-
stone.

One thousand gmains of each of these soils were digested, severally,
for a month, in water charged with carbonic acid, which extracted the
following materials; stated in grains and decimals:

No. 1058. | No. m&s.[ o. 1060.

Virgin soil.| Old field. [ Sub-soil.

Organic and volatile mAterS - oo e cieeaees 0.917 [ 0.700 0.467
Alumina, and nxides of iron and manpanese and pl'muph;tu_ .Hl'l- | 463 246
Carbonate of lime .o ccoe oo .. i i e A A P . ! LA9T 163
Mapnesia (oo ec e me e —————— .[IBU 159 e
Bulpboric adid oo L Gamies i .028 . 034 | 45
ORI e s e S el e mmmememmmnn N 045 093 | .148
Bl i s S L s n L s e i e .042 052 035
T T | 147 L2l 14
| F. O e SR SE R S B D S A T ! 238 204 .002

Bolable extract, dried st 212° F., (grains) " 2.450 | 2443 |  1.500

T T I e ——
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The composition of these soils, dried at 400° F., is as follows:

No. 1058. No.1039. No. 1160.
|
(Virgin soil. Old field. Sub-sail.

Orzanic and volatile matters. -...-----.---.-.-----.--.-.l 4.999 3.390 2.4713

A I I o il i e s i e e i b i i 5. 56 JomEny
Oxide of iron .- . 1l Ll Il | 2.970 1_1-ﬁ+:2 S dind
Carbanate of liMm® oo voes e ccm e rcmccmcccmmcmm = naaa MR LA At
MAZTIORID - e oo emeemm s e mm e mmmammmaee | A4 .28 a7
Brown oxide of manganede (..o ... b e R e B L2n B R e
Phosphnric Afid ccccacccrcccsnssmercemmemccanasem - I L2a G2 142
Sulphuric 8eid. oo o oo s i icciaao i smcmcciamaa.- L1432 trace. A8
T | 241 .2 L2004
T s S St P A e PO o S P WS A4 Ag A
and and iosoluble silicates. __ ... col.ioicmaa-. E5.EGH | 91.160 | o0.935
P T e e R e e I T T R e e i i S M e ' L
o s e N e R e e e s e jo. 44 . 100123 L0, D
Moisture, lost st 400° F. ..o e ccae e e aeae e 1915 | 1.115 : 0.363

, |

——

This land would be improved by top-dressings of lime and of plaster
of pauis.

No. 1061—So1.. Labeled “Virgin Soil, from the land of Myr. Sloan,
(opposite his house) on IDidian Fork of Rockcastle river, Jackson
county, Ky., four miles from M:Kee, on the Big Hill and Richmond
road. Geological position : slopes of the coal-bearing shales and sand-
stones ; the soil has been formed from these and of the debris of the
massive sandsfone of the millstone grit; between which and the sub-
carboniferous limestone they lie” (Oblained by Joseph Lesley, jr.)
Dried soil of a light yellowish-umber color. Some ferruginous sand-

stone and gravel iron ore were sifted out of it with the coarse seive.

No 10062—So1L. Labeled “Surface Soil from an adjorning field which
has been in cullivation six years; now in corn,” §c, &e.
Diied soil of a light yellowish-umber color; a slight shade darker
than the preceding. It contained, also, fragments of ferruginous sand-
stone and gravel iron ore.

No. 1063—Som. Labeled “ Sub-soil of the preceding, &¢., &e.”
Dried soil of a light yellowish-umber color; much like the preceding.
Contains fragments of ferruginous sandstone and gravel iron ore.
One thousand grains of each of these soils, digested for a month in
water containing carbonic acid, severally, yielded the following quantities
of soluble matters, viz:
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: No. 1061. No. 1062. | No. 1063.
Virgin soil. Old field.  Sub-soil.
Orgzanie and volatile matters_ __ __ . ______..___ ; 1.067 1.8E] 0.450
ﬁiumml. and oxides of iron and maogapese and ]Jhﬂﬂphl-lﬂ 1.163 1.030 .=
Carbopate of lime - e e e ceccmcmsraaana. o8l 1.140 L2050
MRl o o L L A e 141 .161 | .133
Entphllril: T . Wikl 022 | A2
1] T Ot S LR e P AR R e e T e ! 66 .135 173
b e mmmmeemmmmemme oo 6 007 042
o1 e L e O O R o Sl S A L kL] 97 364
S 337 .045 1.
Soluble extract, dried at 400 F., (grains) e o ___! 3.833 4.750 2.953
The composition of these soils, dried at 400° F., is as follows:
No. 10Lv, No . 1062.| No. 1063.
Virgio scil. Old Beld. | Sub-seil.

Organic and volatile matters. . o oo oo oo e oo 4737 I 6.425 : 4.812
Aluminad .oeeema- e e v i ; 9.210 6.320 | 6.=70
Oxide of iron .o oooen.a A e e e T R e i : 3.360 | 3.710
Carbonnte of lime oo ccoe e ceeeicae i e cmcmmcc s ann s JOED | d10 o]
M IR - o o o i s ! .306 ! ] 456
Brown oxide of manyanese .. oo oo acicriccicr  smmamsaeaal 270 A2
Phosphoric neid oo ... R S R R SRS 196 94 160
Hul'phur'l.c T N30 .045 050
Pobaoh . o o L e e e s e e R e 313 MG 521
Hoda.oooon. ... e o o g A N L 170 A3
SBand and !muluhll: T - P S R S S o il B H4.620 | B2.870 B3.270
L8A oo ee e mmmmmme mmmmmcemeemmsesmsm— s am . 2363 i ....................

Total e e e e e emmmeee e meeno 100,000 | 100.499 | 100,232
Moisture, lost at 400° F. ... ... ... 1.650 |  2.500 | 2.035

i |

The considerable proportion of polash in these soils was doubtless
derived from the shales of the coal measures. The amount of lime in
them being much below the average, they would doubtless be improved

by the application of slacked lime as manure.

No. 1064—Coar. Labeled “ Coal from the land of Mr. Isaacs, on
Dirch Lick Fork of Indian creck, Jackson counly, Ky. Geological
posilion : fifly feet above the sub-carboniferous limestone.”

ed by Joseph Lesley, jr.)

(Obtain-

A fine, deep, pitch-black coal. Some fibrous coal between the layers.
Exterior surface coated with ochreous. Over the spivit lamp it softens,

agelutinates, and swells into a spongy coke, giving much smoky flame.

Specific gravity, 1.290.
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FROXIMATE ANALYBIS.

b3 111 11 ] ¢ - s SO s 1.1 .

Vularile nnmh_u-l.'ihle [T E LT - P, 38,20 Total volatile matters...... 39.30

{'.IE‘;I?_;;:',”:_LL“_‘*_"”‘E“' -ne e omemeenee 53:;3 Moderately light coke. . ... 60.70
100,00 _100.00

The percentage of sulphur is 0.962.

COMFOIITION OF TIIE ASI.

= LS Ry S TSI U S (R S PO S TSI By |
Alumina, apd oxides of iron and manguneze and trace of phuspbates . cceceeccncaaan. 4.6RD
e B A o o e e e i o e e i o o 2 Ard
by F [y ] o] e e S PYSE e it o S e e P

ot s e e . S odb

TN T T T o e e R o i I e R O Dl S M A P e L
O o o D D e R T e e L S AT
BHHIA s e D e R T e B AR LT 27
T e e e o A 8 e L4495

9.900

JEFFERSON COUNTY.
No. 1065—Lmvestose. Labeled “ Variegated Limestone; near the

base of the Upper Silurian, of Jefferson county, three miles from
Middlctown, on the Shelbyville road.”

A fine-granular limestone, of a brownish-yellow, or dirty-orange color,
mottled and striped with greenish-grey. Powder light-yellowish. Dried
at 212° F,, it lost 0.35 per cent. of mousture.

coMrosrTioN, paren at 400° g,
Carbonate of ime .. v o occcececcceccccccms seamsmmaa-
Carbonate of Magnesii, .o o .- ccscmecrc s s s re e e s m—e o - e mmmm o 31.47%
Alumina, and oxides of iron and FTIEIITEIE oo oce so o i o e o e e 4.473
Phusphorie aeid . - ...
Fulphure agid. .o oo eme oo

e e A g P L 1. . A .2

Ll R R e T T -m

Pkt o o e e e e e ————— . e 7 o e e .66
Sl S S TR s i R ot s e e S 307
Silex and insnjuble silicates . .o icceimmeea s g e e o 10480
1iM) . (619

This magnesian limestone would no doubt prove a durable building
stone; il the protoxide of iron in it, which gives to it the greenish color,
does not by oxidation cause any exfoliation. It deserves trial as a
hydraulic limestone; and would no doubt be valuable for agricultural
purposes; as a manure to exhausted land; in its burnt and slacked, or
powdered condition.

No. 1066—LnuesroNe. Labeled “Hydraulic? Limestone, Chenowick
creek, Jefferson county. (Upper Silurian.™)

A fine-granular, dull, greenish-grey rock. Adheres slightly to the
toague. Dried at 212° F., it lost 0.40 per cent. of morsture.
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COMTORITION, DRIED AT 212% p.

Crartonabe Bl Litae s Sy ietg DLl ia sy s g e ey 42 .B19=24.118 lime.
Curbnnate of magnesia_ .. oo e maa 2].819=10.395 magneain.
Alamina, aod oxided of iron and manganese .. . __ .. _._.___..._. 6 .560
P TOIAENUTHETE TR - i i i v o i g 214
Bulphorie aoid.. oo e e cve s cc e e em———m = Pt 1.2684
LT ey N L 301 ST, SO S out i 0 SOOI JORNN L 293
B e T T T e e e i T
Silex aod insoluble silicates____ . ... e 23 .980
Woterand logs - o it s e A e e 2.558
100.000

This is probably a good bydraulic limestone.

No. 1067 —Lmvesroxe. Labeled *“ Hydraulic Cement, overflowed in the
bin in 1832 ; since then exposed to the atmosphere. Hardened with-
out sand, under water. Old Mill: Cunal ot Lowisville. How much
water? Does il contlain hydrated silicale of lime ?”

Of a light-grey color; quite firm and hard ; adheres slightly to the
tongue; uneven; somewhat hackly fracture.

Dried at 212° it lost 4.80 per cent. of moisture in its air-dried
state.

CONMFOAITION, DLIED aT 2129 p.

Iiimt rE RS S S s S S S SS s eSS ST m D SSS oSS s aS =SS EEEE = S Ea-mtw-m mltﬂﬂfﬁﬂl.
Jiuﬁnegia mEEmeTE rTTr T SA fprrSi s T gEaE RN RS AR = S e - l"-ﬂ95
ERTLATIE BT . e e i e 0 . i ) 22.140
Plicapliorie Beid oo e e i o e e e ————— . 156
Sulnhuric aeid. ___ .. _._._. e mmmimemmme sm e —————— not estimated.
Alomina, and goxides of iron and manganese._ . __.____ 10460
POAN cm e ce e e o e s e smcmos hmmm s ——————— 214
Bodn o e e e 672
Soluble siliea .. _... A e A e B S 6. 340
Insoluble eiliea .. oo i miceeane SRS o 11.3ED
Combioed waler__ . o iiceecccmcae e e 1040
10H). 05T

The solution of this cement in hydrochloric acid gelatinized on evapo-
ration. The quantity of seluble silica, indicated above, shows how much
had chemically combined with the lime (or magnesia, or both) in the
form of silicate. 1t is believed that the property of hardening under
water is due to the formation of silicales of lime, or magnesia, in the act
of burning the lime; and it is probable that the considerable proportions
of pofash and soda usually found in hydraulic limestones, aid in the
production of these compounds. Moreover, almost all the best water
cements contain considerable quantities of magnesia, and it would seem
that this earth sometimes communicates Aydraulic properties to lime-
stones which contain only a small proportion of silicious matter.
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No. 1068—LivestoNe  Labeled “Banded Building Stone ; sevenly-five
feet above the Dean Marble ; used in the construction of the Court-
House at Louisville, Ky. From Madison, Indiana, quarries. Hy-
draulic limestone 7"’

A dull, fine-granular rock, with horizontal bands of reddish and
greenish grey-bufl colors. Adheres slightly to the tongue. Specific
gravity 2.76062,

Dried at 212°, it lost 0.46 per cent. of moisfure.

COMPOBITION, DRIED 4T 212° r,

Carbonate of lime _couece e e e ccccmmmcnnnmaa 45.B680=25.746 per cent. of lime.
Carbonate of mMoge8is. oo ceveee e cece e mmmeae 22.911=10.914 per cent. of maguesis
Alumipa, and oxides of iron and manganese....... 5.760
Phoaphorie Reid. .o . ocom oo e se s L2
Sulphuric 8€id - ccemrcme e cmmeeme et m e mmmean 269
Porash .o S e S S ~347
BT i i e e 372
Silica, =oluble in boiling solution of carbonate of soda 3.000
Silica, insoluble in boiling solution of carbonate of

o | ey e ol e T e e e 18,520
Water and loms. cceemeincmen ccccmmm s m - 2.7

10:0.000

This, having the composition of a good water-lime, or hydraulic lime-
stone, was tested, by burning some for two days at a moderate red beat;
pulverizing and mixing with sand and water; and it was found to
harden very well under water. Some of the calcined rock, dissolved in
hydrochloric acid, formed a solution which gelatinized on partial evapo-
ration, proving the presence of soluble silicates.

The composition of the calcined portion was found to be as follows:

I o e e e i i o il 0 i e i i e s 38.718
TR CTOI - < e i e e = 0 s 15.337
Alumioa, and oxides of iron and manganese, {with some magoesia) .. .cooeeoco.oo. 14.980
Silica, soluble in boiling carb. sods solUliOD . - e v eem e cmd e ee e ccaaa. 14.160
Siliea, inspluble in boiling earb. soda solotion - oo oo e mrmmae—- 14 .580
Alkulies and acids (not estimated) and loss. - oo o e 1.945

100.000

There is no doubt that this would make good hydraulic cement, if
properly calcined and prepared. But experience has proved that these
porous, absorbent, hydraulic limestones are unfit for architectural pur-
poses, in consequence of their rapid disintegration, by scaling from the
surface, under the influence of moisture and frost,
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No. 1069—Marr. Labeled Marl? from Chenowick creek, Jefferson
counly, Ky.”
A greenish-grey, clay-like substance ; with some thin brownish infil-
trations,
Dried at 212° F., it lost 0.90 per cent. of moisture.

COMPOEITION, DRIED AT 2129 r.

Carbonibe ol D066 oo oo aon s o i s L i s 26 . FRO
LAEDNALE OF DRI - o o o o o o o o o o o o 1.607
Alu:: ina, amd oxides of iron and manganese .. _ .. oo, 7.260
PLo<phoric acitd - oo e e et imm e e e s e e e ——————— il
Bl e s s e e e L R e R e e S e AU
Pulbaab o e e e e e s e e e e e e 965
M e e L e e S T i e e e R e e An2
Hilex and insoloble silicales .. o ccecmcccrccccemecmm e ssmccsmm e s see s e 59.900
Combined wuater, expelled by ignithon . . oo oo o cecmccece cemcmmce. cmmcms——ee 2. 196

This would prove a valuable application to exhausted land.

No. 1070—Son.  Labeled “Virgin Soil ; eight inches of the surface,
taken immediately under the sod of native blue-grass, in Woodland
pasture. Principal growth walnul, with black locust, wild cherry, elm,
ash, hackberry, box-elder, buckeye, pignut and shellbark hickory,
coffee-nul, red and over-cup oak, large sugar maple, and root-covered
beech. Farm of Theodore Brown, siz miles east of Louisville, on
the Lexinglon turupike, waters of Middle Fork of Beargrass creek,
Jefferson county, Ky.” Upper Silurian formation. (Some of the
best “ Beargrass ™ land.)

Dried soil of a dark, dirty-bufl' color.

No. 1071—Son..  Labeled “Sub-soil, (fen inches,) from immediately
under the preceding, &c., &¢.”

Diied soil much lighter and more yellowish than the preceding.

No. 1072—So1.  Labeled “Ten inches of the top soil from an old field
about thirly years in cullivation. For eleven successive years in hemp ;
(the last crop averaging 900 pounds fo the acre,) and the remainder of
the time in hemp in rolation with cori, wheal, and clover. Farm of
Theodore Brown, Jefferson counly, Ky., &c., §¢c.”

Dried soil of a color like that of the virgin soil, a slight shade darker
than that.

No. 1073—Son. Labeled © Ten inches of the sub-soil of the preceding,

&c., &c.”
Color like that of the sub-soil of the virgin soil.
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No. 1074—SoiL. Labeled “ Eight inches of the top-soil of a field which
has been cullivaled aboul sevenly years ; for the first thirly years in
corn, and the remaining forly years in this crop allernating with
wheal, clover, and hemp. Farm of Theodore Brown, Jefferson

county, e, §ec”
Color of the dried soil slightly lighter than that of the virgin soil.

No. 1075—Sot.  Labeled “ Ten inches of the sub-soil of the old field
nezt preceding, dc., §c”
The soluble materials extracted from one thousand grains of each of
these soils, zeverally, by digestion for about a month in water charged
with carbonic acid, may be rsummed up as follows:

e e ——— T

| No. 1070. | No. mn.! No.1072. | No. 1073. No. 1074. | No. 107.
L'ﬁ"irgil mll.l Sub-soil. © Seil 30 | Sub-seil-  Seil 7D Sub-soil.
: i yr-old feld. yr.old field.
Organic  and rullllft| | .
MBS . e cmms s 0.600 0.300 ; 0.467 0.270 : 0.466 | 0.127
Alumina, and oxides ﬂf' |
frun and mnnguue| ! i l
urnl phosphates_ ... 114 047 .0R1 | 047 131 -031
Carbonate of l1m¢._-__. 1.580 T4 1.730 LTal 8T 1T
. YT T T —— 44 -1t .05 Al 40, 094
'En.lphu:iu 1.1 : 2y 022 .08l 033 J 054
Potial e vommaaaal L0 066 037 .03l i L1086 | 051
17T LU0 truce ARk itrace. 059 trace.
Silied o viiii innmame] 31! BT 147 1 200 .121
O o e v ek : U4 | e — 355 | 114 096 e
1
Soluble extract, dried al ! | [ !
L | 2.783 1 1.480  3.066 1.500 2.120 5 1.055

The composition of these six smls, dried at 400° F., is as follows, viz:

i No. 1070, No. 1071.  No. 1072. | No. 1073. ' No. 1074. _No. 1075,
'Virgin soil. Sub-soil. = Soil of 30 ' Sub-soil. | Soilof 70  Sub-soil.

! |_1.'r old Geld. _Fl' ~old ﬁe.’ld.-
Organic & vol. ml.u.cn 5.173 . 3.417 | 5.457 3.406 4.3¢9 3.105
AlUmin® - oo oeene 2.000 ;|  3.665 9,365 3.365 9690 | 4.115
Ogzide of iron .o cacc-= 3.0e5 | 3.410 | 2.510 3.410 . 2.985 3.320
Carbonate of lime....| 470 270 i} 2590 270 I 245
Murnesin, oo oo oo | L7100 621 | 467 -l Ard .513

Brown gzide of manga-| | . : ! |
DO oo o eccaooa-| .395 270 | 320 .220 -245 .20
Phosphoric acid ------ | 203 1270 (160 127 253 | ‘176
Sulphuiic agid.. cccuaoa! 76 42 .059 125 BT | 841
Potash . oo e L8 | 212 167 .257 .253 | 235
Budy o el LaEii N5 AT I M52 12T 26 D47
Saml & insol, silicatea_:  E6.3T0 BT.305 | BT7.170 B7.745 ,  B7.145 B7.k70
B e Sl i s iy T ewaiinuiin] Be3 402 L785 ° A3
Total _.o....| 100.000 I 100106 | 100, OO 100.000 ' 100.000 |  100.000
Muoisture, logt at 400° F|' 2.100 1.650 1.975 | 1.650 ' 1.685 1.775

25

T
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The soil of the old field, scventy years in cultivation, appears to be
fully as rich as the virgin soil analyzed; whether it was originally richer
than that, either on the surface or in its sub-soil, or whether its fertility
has been maintained by a judielous system of culture, is not known to
the writer. That of the old field, thirty years in cullivation, shows the
usual evidence of deterioration, in the decreased quantities of potash,
phosplioric acid, sulphuric acid, &e.; but its fertility is indicated by the
lwvge amount of soluble exlract which it gives up to the water charged
with carbonic acid; although this exfra=t docs not contain as large a
proportion of polash as that from the virgin soil. These Beargrass lands
arc eminently firtile, and are based on a limestone sub-stratum, which
by its gradual decomposition will tend continually to renew its fertility ;
imparting to it not ouly carhonates of lime and magnesia, but also
potash, phosphoric and sulphuric acids, and other essential elements of
vegeable composition. But they do not contain quite as much of these
e=sential elements as the best “bluegrass™ land of the Lower Silurian blue
limestone region; nor is the limestone on which they rest quite as
quickly decomposable as that blue limestone.

No. 1076—Mart.  Labeled © Loose dirt talken from belween some of the
upper layers of rock in awell on the land of the Rev. George Bickell,
adjoiniiig that of Theodore Brown. This abounds in all the neigh-
boring quarries, around and above loose sfones and thin sheels. 1sit
of a marly nalure? Jefferson county, Ky., &c., §¢”

Color of the dried earth, like that of the sub-soil of Theodore Brown’s
land, (next preceding,) a little darker, with whitish particles of decom-
posed chert mixed with it. Some fragments of soft, decomposing chert
were sifted out of it.

Oue thousand grains of the air-dried soil, digested for a month in
water charged with carbonic acid, gave up more than seven and a half

grains of yellowish-grey extract, dried at 400° F., which had the following
cﬂm[mﬂitinn
Orzanic and volatile matters

......................................... 0.560
Alim:ny, and oxides of iron and mangapese and phmphatea ............... A4
T 5.747
Magmesin . e mmen mmmmmemmmmmean S — .1ER
S . L L S e i m i B e s e i 049
Potnsll oo e e m e icimcccssmeseccsm e ———e——— 4il
= DT L T e P iy R Rl SR L e e S e B R e S e 061
= ] T S o e D e 214
BN e o bm s ae e s i i e S B m e e 402
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The composition of this soil, dried at 400° F., is as follows:

Organie and volRbile Mallers o o s oo o e mm s msmemem s em—— . —————— B.9=4
Alwiny, and ogides vl iron and MADGINESE. . cesmvmcn cmcemm i e semmnmnara 19. %10
ottt a1 OF S - e e eecee e mmemrmcssmsssmssmstmmmteoEemmo == LI
Al il e L L S L S L e S AL Sl Ca e R
oot phiorie eIl . - e e e ce cmam et s s i e e s e mmsame s emm S s mmm . . - L2459
Sl Uit Al e e e imec s cmmcassssmcemm s mme—smm— e —wem e L2
LT | U Sy S -1‘:"
B oo i e e i Y
Saud and jpsoluble BiliCales - o o o oo o e e s e e em e memmee —mmemmeso-aaame 6. =20

1L 375

This marly clay is rich enough in carbonate of lime and potash to
make it a valuble mineral manure for land exhausted of these materials.

No. 1077—Livestose.  Labeled “Top luyer, usually fouwid at Uhe deplh
of from five to eight feel below the surface of the ground. (Tiese
upper luyers are nol more than a few inches thick) Fuarm of Tlheo-
dore Brown, &¢c, &, Jefferson county, Ky.” Upper Siluriun or
Devonian formalion.

A grey limestone, with the exterior of the layers, to the depth of half
an inch or more, of a dirty-giey bull’ color ; sparkling with small erystal-
line fice's, and containing a great number of small entrochites and
encrinital stems, with a few bi-valve shells.

No. 1078—Lmestose.  Labeled “Sume level as the preceding, a more
cerlain representative of the upper layers. Farm of Theodore
DBrown, &¢, §¢”

Resembles the preceding; a little finer in grain. Encrinital stems
larger.

No. 1079—Louestoxe.  Labeled “ Layer next to the top ; the upper ones
betng only a few inches thick, and the lower two feet or more.  Theo-
dore Brown's farm, §e., §%¢”

A light grey, fine-grained limestone, containing much coral, (Fenestrel-
la,) and some bi-valve shells, (Atrypa?)

No. 1080—Lnuestose.  Labeled “Blue, or dark-grey Limestone, found

one or lwo feet above the level of Beargrass creek ; somelimes in thin

layers, but generally in thick ones. Theodore Brown’s farm, $'c,

§-c.”

A bluish-grey limestone; dirty-buff on the weathered surfaces ; spark-
lirg with ficets of calc. spar; containing small encrinital stems and
some bi-valve shella
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No. 1081 —Lmvestose.  Labeled “Limesione, full of fossils, resting on
the layer which forms the bed of Middle Fork of DBeargrass creek.
Theodore Brown's farm, siz miles east of Louisville, Jefferson coun-
ty, §c, e’

Appears to be made up of fossil shells, corals, &c., mineralized with
carbonate of lime. General color light-grey, with some oxide of iron
giving it a mottling of yellowish; presenting irregular pores.

These limestones and the preceding soils, were collected and sent for
analysis by Mr. Theodore Brown.

The composition of these five limestones, dried at 212° F., may be
tabulated as follows:

[ |
. No. 1077. No. 1073, No. 1079. | No. 100, |, No. 1081.

Next to  Dark grey or Fossiliferous.

; Top layer. ! Top layer.

| . top layer. ° bilue. A

i i
Carbonate of lime_.... 87.060 29,560 E2.96) | 68.060 | £6.260
Carbonate of magnesia’ 6. 7rd 4.615 id.u14 7.443 | 2.507

Alumina and ozides ol i
iron and mingauese . 1.480 -490 BBy | . 208 -3E0
Phosphoric acid_ ______ : 31 trace. 102 | -669 | trace.
Sulphuric acid . .- .- .. ' A7 GG 213 4T | 132
Potash ___ ... i L1584 -166 | A3 -252 | 15
PO o i st - 163 074 212 not estimated' .116

Silex und insoluble sili- : |
cated oo 2,680 2.580 680 ! 1.680 9.5e0
Lobdic o il e A e e T e -1 7 1.00) - L7540
Totalicecuiii i 1UL.1US 100.641 wu.uee | 100,000 100000
Moisture lost at 212° F. 0.100 . 0.060 0.060 | 0.100 | 0.100

The limestone of the blue or dark-grey layer would prove the best for
application to land; because it contains the most phosphoric acid, potash,
&c., &e.

LAUREL COUNTY.

No. 1082—CagpoNateE oF IroN. “From the land of John Robeson,
seven miles from London; a mile and a quarter west of the Crab
Orchard road, on Gillis’ branch, a quarter of a mile from the mouth.
Layer eighteen inches thick, in the face of a blwf of fifty or sizly feet
of coarse grey sandstone. Some distance under the coal beds of
London, and just above the upper part of the millstone grit.”

A dense, dull, brownish-grey, fine-granular ore; with a white incrusta-
tion in the fissures; and containing a few small specks of yellow iron
pyrites. Weathered surfaces brownish. Powder buffgrey.

Dried at 212° F,, it lost 0.600 per cent. of moisiure
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coMroaITION, DUED AT 212° F.

Carbonate of MR oo vee s cecreccmccecrm e rmn e 72.96"=15.284 per cent. of iron.
R IR s 2 v e i o s s i o i 0 o 1.9+0
Cirlvamigof HmMe .o e cmncrccc cmem e me s = J.180
Cirbonte of nrignesia ond loss . oL _ ..o _. 4.759
Carbionnte OF MADZOMESE .« cos o e es cmscmancas 1.264
Puo-phorie neld o oo o e e eacCaana 1.rad

Sulphurie 4GIla. . v ooemic oo b e et LAl
Potdsll -ceesmorocmeorcasricnisne.. "---"'-'e oot estimated.

Bl canevsncsmsmems s a s rmm s w s m  -—

Silex and insoluble silicates .. .. oo aaas 13.520
A0l
Rich enough in iron to be profitably emelted, but containing rather
more than the usual proportion of phosphoric acid.
LEWIS COUNTY.
No. 1083 —Savive ErrLorescexce.  Labeled “Copperas from Devonian

Black Slate, near David Mifford’s, cight miles from Clarksburg,
Lewis counly, Ky.”

Yellowish-white, porous, light lumps of saline ¢lorescence mixed with
small fragments of slate.

comrosiTiON, pRIED AT 2127 r.

Sulphnte of AlNMING ccmc i cccm e mr e ce e s n e mmcca s tscscmce o N 25.5F5
Sulphe of MO0 oo ime e cmicmmaaa e B i i e 15.651
Sulpliate of magnesia._... —— AR A A S ST AT S S 1.000
Alkaline sulphares. o e o et e mmmmassiisemaE s e s e E.000
Shate and inasloble Porion . oo o on o e e imiscicacoaeans 1.0
VBT O OB o o o o e o e P i o Wi i 8 i e e o i e dr.762

. (0D

P —
[

This. if abundant, might be employed in the manufacture of alum;
with Venitian red as an incidental product.

No. 1084—FernvciNous LivestoNE.  Labeled “ Ferruginous Calcareous
concretion tn black shale, mouth of Salt Lick Creek, Lewis county,
Ky. Base of the sub-carboniferous formation.”

A dull, umber-colored mineral; imperfectly laminated. Not adhering

to the tongue. Powder umber-grey. Specific gravity 2.687.

Dried at 212° it lost 0.80 per cent. of mozsture.

COMPOBITION, DRIED aT 2127 r.

Carbonmbe of DB.cau i cmrme c b im i i m i i SRR S e B 42.470
Curbonate of MAFDEES. v - oo eemm cmemem mcccmmc ;e em e s amm e s m—a— 15.295
Carbpnate of MANERIEBE . - oo e e cmmcmcmsdco® cm8s Smem mE e m—————————— 571
Carbonate of (MO &oe oo e cm e cecmma——ce—a s o X L ¥ 10.6:i2
T O I o i e e i s e o 0 o e e e e i 446
#Ilumiu:l. s o e B A e s e e i e e e e 1.0
DI WM o i s e i i e e e g s b e il T ] |
Eulpﬁhriﬂ T ;1.53
P‘D“lh ------------------------------------------------------------------ Js’Eu
BOUS. e e cccmccecn smcemmasan smmmemssan—e .- crmmemem e —————— -32¢
SiIEI 'lqd i'n!nlnue ’Ilhu..i----“--‘ ----- EL b R L R X L EFTREY BT REEE CELET Y L REE R X T3 ﬂﬂaw

U.‘g‘ﬂ-iﬂ mnr“” ild Iﬂ'!!- o e LA R P o P R P Ty T ‘il'h
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These concretions would, very probably, make very good hydraulic
cement, if properly prepared.

No. 1085—YeLrow Macxesian Livestose.  Probably belonging to the
age of the Upper Silurian. Salt Lick creek, four miles above Clarks-
burg, Lew:s county, Ky.

A brownish-bufl, porous limestone. Exterior surfiace so soft as to be
scratched by the nail, and full of fossil casts of entrochites and bi-valve
shells. Iuterior mot adbering to the tongue, and glimmering with
numerous facets of yellow-brown calcareous spar. Powder of a grey-
bufl’ color.

Dried at 212° F,, it lost 0.40 per cent of moisfure.

COMPOBITION, DRIED AT 2127 p.

A TIROTERUIE OF BITHTEE, s 0 i i i i o e e i g i i e 55.240
Cuarbionate of mazhesia . e e e i i i 29 .20
Alumina, and oxides ol i |rn|| i.ml m:nwue:e .................................... 12.2=0

S LTt LT LT s it e <t S e o sl Sl el Pt e TGO S0 LHIT
Baliburic atid. o e e e mdmccscmecmscscamamam—— -
Potaall weeea-

e e e e e i e s AeT

e o b o e T 152
M T o i T o e i o e 120G

Silex nnd iossluble silicates. o e cnn inam e caama
Waterand loda, .o e mimmmemcmcc e mm—-

i S S e S R o i R 2.5-0

i g T o 1.424

No. 1086—=Saxpstoxe. Labeled “Soft Yellow Rock, associated wilh
the Yellow Magnesian Limestone, at the Forks of Salt Lick creek,
near Adam Barlram’s furm, Lewis county, Ky.”

A soft sandstone of a handsome dark-bufl’ color. Adheres to the
tongue. Scratched by the nail. After ignition, it is of a brick-red
color. Powder of a handsome buff-color. Dried at 212° F., it lost
2.10 per cent. of moisture.

COMFOBITION, DRIED 4T 212° r.

Sand and insaluble milicates. - o oo i ————— 90.920
Alumipa, and vzides of irop and manganese. . _ . . oo i iimiiaiaa 5,800
| B 1 | o e e e R e R e R e s R T e S B e trace.
PR TIN5 A L732
Plesharge: w2 .18
Hulphuric 20 . o cccnrraracsrssisisnssramsnmsmssa s s aamr s S s L0
Puow:h

i e e A B trace.

Godi . v - e trace.

Water, exnelled e R A e R e e 2. 100

B e i iy L .130

IICTI ]

No. 1087—So1..  Labeled “Soil derived from the Yellow Magnesian
Limestone, under the Black Slate of Lewis counly. From the farm
of Adum DBarlram, near the forks of Salt Lick. Growlh while
poplar, black walnut ; red oak the principal growth.”

‘Dried seil of a light grey-brown color. Some fragments of yellewish
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and brown, soft ferruginous sandstone sifted out of it with the coarse
geive.

No. 1088—Soi.. Labeled “Virgin Soil, from the Hendrick farm, on
Poplar Ridge; over Magnesian Limestone. Walers of Cubin creek,
Lewis counly, Ky. Upper Silurian” Primilive growlth, poplar,
black ash, buck-eye, and sugar-tree.

Dried soil of a greyish light chocolate color, A few fragments of

soft ferruginous sandstone, and small ferruginous concretions, were sifted
out of it.

No. 1080—SoiL.  Labeled “Same Soil, from an old field fifty to sizty
years tn cullivation, now in wheat, Hendrick farm, Poplar Ridge,
Lewis county, Ky.”

Dried soil of a light yellowish-umber color. Some fragments of
ferruginous sandstone and iron gravel were sifted out of it.

No. 1090—So1..  Labeled “Sub-soil from the same old field, Hendrick
farm, Poplar Ridge, Lewis county, Ky.”
Diied soil of a greyish-buff color. Contains rather more iron gravel,
&c., than the preceding.
The soluble materials, extracted from one thousand grains of each of

thesa soils, by digestion for a month in water charged with carbonic acid,
are as follows:

I
No. 1087. | No. 1088. | No. 1089. i No. 1030.
Yel. mag. |Virgin soil. Soil of old| Sub-soil.
lim™ suil. { field.
Ty i |
Organic and wolatile matters_ .. .. _._. 0.833 0.820 0.733 0.290
Alumina, nnd nzides of iron end mangaoese
snd phosphates . ool ' .361 100 413 173
Carbonate of lime . oce ey Bixl) -930 1.247 T30
Magneﬂi; _______________________________ — .09k 245 194 M3
Sulphurie meid. - oo o el 028 .02 .48 028
Pt e D e o i S .067 137 03 A2
Bl e e A e SR S S T G 4B 024 64 049
O NTOI . e o i i s s e S Arl A9 200 . 200
R T e b «3e3 7 | N o Nl WeDy i ap i
Boluble extract, dried at 212° F., (grains) .. - _ 1.H533 2.650 2.936 1.635

- -—
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The composition of these four soils, dried at 400° F., is as follows :

Hu 1087, Na 1082, ~ No. 10&D. No 1090.

Ytl mag. Yirgin llml Old ﬁulll Sub-zail.

' Ilm't sl Hemln:t' il

Orgzanie and rolatile matters ov oo vemmve e - 4.609 ' ﬁ.,*JTS { 4.613 4.403
AT B e e s s s e 2545 ' 1.rE5 | 1.990 4.040
Ogide of IM0R__ o o e e e en 4._4=5 a.94n ' 3.510 3.5:5
Carbonate of I o .t oo ce e cmccemcnaecman L 245 | 185 230
Marne-a oo c e e meem e m s e ——— 542 LAl L4206 .475
Browy oxide of MEDEANEH. . oo e oe e mm e 2 ) 45 | 20 -U45
Plirsphoric aeide oo oo oo o ce e ceee e s 112 | Jddd | 118 G2
Sulphianeacll oo ocss Soinl T B e nE e 045 150 A2 il
Povash_ oo oo o Jum | .159 130 195
Bk M50 RIS NG3 27
Sand and insuluble F:II-IL'I[E! e mm e EG.4Y95 © EB.295 BT . 470 BT7.120
LJu..,__..--.-.___.._-,----.,..__,.-__..---- L 101 ) P - e e

TORA o s Lt o T i m e J1HE_ dni) ]Hll uuu v B0 TWHD  jul =96
Moisture, lost at 400° F..o oo e e e s 2 U065 2. 125 1.E30 | 1.825

LINCOLN COUNTY.
No. 1091—Mixerar Waver. Labeled “ Sulphur Waler, sent by Mr.
A. M. Bacon, from the place of Mr. Stanton Pollard, on his premises,
directly in front of his house ; within three rods of the turnpike lead-
ing from Crab Orchard to Lancaster: about a mile and an eighth
from Crab Orchard. Found by boring seven feet in the rock, which
18 grey limestone. Surface of the rock siz feet below the general sur-
Jace. Well thirteen feet deep. The water is brought up by a pump.
Lincoln county, Ky.”

The sulphurelted hydrogen gas contained in this water having been
mainly decomposed by caniage, was not estimated ; nor was the carbonic
acid gas, which it contains in notable proportion.

BAaLINE conTENTS oF 10K cuaixns oFr THIS WaTER-

Carhonateof lime__ . _ . ... 0.142
Carbonate of MaENES & cv e ce ceceerian e e - 149 2 held in solution by earbonic acil.
Chloride ol sodium. oo oo e e o sm e N 3
Chilurisle of potas®ium . oo ov oo oo eeemm oo oo .0'22
Chluride of magnesium.. (o ceaeoe cmmmcacome s A22
Carbonote of Bl . oo o o o oo e e oo LAns
Sulplawe of lime. .o oo e e o men o trace.
Sulphaie of potagh. oo _ oo coooir oo UGS
T e R e e R R e B

1.7421 prains.

This appears to be a pleasant weak salt-sulphur water.
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LIVINGSTON COUNTY.

Ozrone (roruchary [Horewernn) TFeaxacrm Oars, Sean, Pic Ino¥, &c. (Proccoen or DMa.
Jons Bantierr )

No. 1092—Livoxsrre.  Labeled “ Brown Ope, Ozeoro Furnaze, ( for-
merly Hopewell Furiace)) Livingslon county, &y.”
A dense, dark-hrown limonice, in irregular layers, incrusted with yel-
low and reddish colors. Powder of a yellow-brown color.

No. 1093—Livosrre.  Labeled “ Pol Ore, Ozeoro Furnace, §c., &

A flattened geode of dense, brown limonite, incrusted with yellowish
ochreous ore.  Powder of a yellow-brown color.

COMPOITION OF THEIT TWO ORFS, DRIED AT 2129 g,

| |

No. 1092, | Ko, 1093.

|
Drown ore.; Pot ore.

L P g TSRS ORO . | 1 . A iV
P T T e e e e e P B R s D e s e e ) R a2t L=l 1=
Lwme _.... S S R R R g s S e S o tracoe. trace.
o e R s T i R e S T s e Sl all
[Teamnnx'de oF MANEAIEIC. « o e m e e ms o s n m i e s s o o g T |
Pl ol s e s i L e e S p L e i .4:13
NG I i i i i e i e B e el Lkl a trare.
P el e L R S e R A R e L e s e dad 20
Sala .o .o. oo M O i N e B e e a trce.
Zi‘ex and insoluble silic LB B s SR e B e e e B e W e B e 6.4-0 . 7ei)
NI, WL LI o o g mrncn 1, i B 11,6000 11.4900
O e s e R e R R R R R e e T a2

Totnl oo iaanan 5 R o i . o e e i By, i 100 00
Parcenbape ol oM o e e L e e L L L i e Sd . E40 5. 462
Moisture, Jost ab B18% F. oo o oo oo mm s e S U T T 0.900 0,900

These ores resemble each other n good deal in composition, but the
“pot ore” is rather the purer. Both are very good.

No. 1094—TLivesrove. Labeled “Blue Limestone used as a fluz at
Ozeoro Furnace, Livingsion counly, Ky."

A dark-grey, fine-granular limestone; sparkling with small facets of
cale. spar. Giving a bituminous odor when hammered.,

20
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COMPOSITION, DRIED AT 2129 ».

Carbonnte of Time. — cccncsonn sormrenerspmnyam e ——————— 01.680=>51.447 limae.
G urhiniale ol DB e o L e S e M e e b e i 3.168

Aluming, aud oxides of iron and manganese ... _________ 264
Phosphorie Mol cm e o cccacc s semr st crar s n s ras an = - a lrace.
R NN TR BN i e i o i i e 32
P L T G e e e e T Lt |
BN DI i i s s 024
Silex and insoluble Bllicates . oo oo e mccmcmcmsmm s cm e 4.280

100 .032

Dried at 212° it lost 0.20 per cent. of moisture.
With the exception of its 0.372 per cent. of sulpbhuric acid, this is

quite a pure limestone. This, however, does not appear to injure the
iron made with it.

No. 1095—Saxvstose.  Labeled © Hearth-stone from Iliinois. Used
al Ozeoro Furnace, Livingston county, Ky.”

A reddish-grey sandstone, composed of clear grains of uartz, more
or less rounded, mixed with oxide of iron and small scales of mica.

COMPOBITION, DMIED AT 212% F,

Band and iosoluble silicatea. o oo e emcccmmm e maeae 93.280
Alumina, and oxides of iron and manZanese......... g il g 3.360
T R o i i e e e e L e i e e o trace
PN D ML BN L im0 B 0, o 513
P M e e e e e s s e R e R & trace,
Sulphuric acid .. ... _. S BB G e B i T ot i .132
O o G e i i e e i B e i 0 e i T 193
ORI o s o e o e e A oo, . o e i 050
Water, expelled at a red heat - _.____. PRl e R oL Sl R T 2100
I e L3712

100 . 000

This is quite a refractory sandstone.

No. 1096—Pi1c Inon. Labeled “ Grey Iron, from Ozeoro Furnace,
é‘c'l'!

A moderately coarse-grained grey iron, with brilliant specular scaly
grains. Small fragments extend a little under the hammer, but soon
break to pieces. Yields easily to the file.

No. 1097—P1e Iroy. Labeled “ Lively Grey Iron, Ozeoro Furnace,
é’l‘.‘."

A little finer-grained, and a little lighter colored specular grey iron

than the preceding. Yields easily to the file, and flattens a little onder
the bammer.
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No. 1098—Pic IroN. Labeled “ Close (Hard) Iron, Ozeoro Furnace,
dc., &
A very fine-grained light-grey iron; yields with some difficulty to the
file; flattens a little under the hammer.

COMPOBITION OF TRESE THREE SAMPLES OF IROY.

: |
i No 109G. No.1097. No. 1093.
iGre_r iron. Livelygrey Close iron.

| LT .

—_—— —— Smiini

: I
IOl s snisiiisssiunnnies s s e rssveserniaass BTIE | 99508 93.459

Graphite .o cooiecmmmicecmeen cmmmemeeememmememeeeae 2,624 | 2.594 1.984
Combined carbon .« cnce e cccmremmccmccm e e 1.700 1.3840 2.360
Minganess .- -—--. S 634 | LALT | 201
B I = v e i ' 8 e 3 1.796 1.¥53 | BY2
Bl o em e mm e mmm e o nmmmmm e —am e mmmmmwaem ] 244 124 | -1B4
ﬂ[llmil'll.ll]'l...-..--" TE EmE Em R EE e e i m— e R - . - -'Jﬁj ..I.I'H.r} ] ,mﬂ
Caltium e cececeeccmem sccmccccc e scmmacccemrem e | truce.’ trace.| trace.
T, TT o HTT S e L St s S B L2653 232 . Lii5
PoLassiUM cvcece e ccmm ccmcmccem e s an e m s am s mm———— | . E9 .02 96
i L L e i Sl Sl T T, 02! trace. 0
Phospliorua .ccececcceeccmccccacccmmacrcamcsnconancnan .Tad LG71 | 504
T e s e i L e i e e e e MK il 071
L‘DH! s EEEm T mEEE S e e m SRS e S SE S SR S S SRS - puiﬂ eSS rmE -

Mokl o e tccccccsoscrrmccccam e mmmm s s e n e 100 . 000 100,247 1400 . 129
Total earbom .. oo cccmm e s occs smccmascem sm e n | 4.324 3.904 4.344
Specific EraVILY. e omemme e e me e namm—m——————- ‘ 7.0291  7.0824  7.2950

No. 1099—Irox FurNace Stae.  Labeled “Cinder from the Grey Iron,
Ozeoro Furnace, Livingsion county, Ky.”

Perfectly vitrified; of a handsome smoky-purple color, streaked with
lighter shades of greyish-blue. Transparent in the thin edges. Before
the blow-pipe, it melts readily into a whilich, blebby globule.

No. 1100—Iron FurNace Srae. Labeled “Cinder from the Lively

Grey Iron, Ozeoro Furnace, §'¢.”

Dark bottle-green ; perfectly vitrified, with some streaks of light grey-
blue. Transparent on the thin edges. Before the blow-pipe fuses into
a bottle-green globule without frothing. Not quite as fusible as the pre-
ceding.

No. 1101—Irox Fursace Suac. Labeled “Cinder from the Close

(Hard) Iren, Ozeoro Furnace, §c.”

Olive-grey with streaks of bluish; filled with small air-bubbles, and
involving graphite and lumps of whitish material, probably ohert.
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Translucent on the thin edges. Before the blow-pipe, it is less fusible
than the preceding ; melting into a blebby globule.

o7
COMPOSITION OF THESE THREE SAMELES OF ' CINDER."'

— -

i MNo. 1099, No. 1100 MNo. 1101.
, Cintder from the Cinder irum lively Cinder fivm tha

Frey iron. grey irom. close oo,

B o s e e R 62.5%0) ¢ 67.380 63.780
NI s e e e e e L T o ogwd] L H ] ST ]
| P11 1 PN ety el ¥ g e wa B A | 2u.551 19.4161
b BT e L S e 1.214 1.4672 2547
FPootvnide ol B _e ccme oo e e e EEE 3.436 2.914
Protozile of m.nzane:e _ o coeooan .. -adl AM) A=T
Bl sy e s e 13130 1.64% 1.G=0
Bl s s e P iy S D L2005 L2

AT s i i s s i L0 S LI Ty 237

Fropartion of the oxrzen in the
b-e3 to the oxjzen in the- As
BTl e o 5 i, i i i i

| 11.930:32.493  11.861:32.909
ar i
1:2.717

12.074:52.909

or
1:2.725

or
1:2.590

The presence of sulphur and phosphorus in these slags was not verified
although they are no doubt present. It will be scen, in these analys=es,
how deficiency of lime in the flux tends to the formation of white irom,
and a bottle-green cinder; and how an excess of protoxide of iron sup-
plies to some extent the deficiency of the lime in the flux.

LYON COUNTY.
Masusorn Forvace Ores, Pio Trnox, Srac, Lisestose, Ke. Oeraixep sy M. Joux Banrrerr.
No. 1102—Lmoxite.  Labeled “Brown Ore, (bed A,) within half a
ntde of Mammolh Fueinace, Lyon counly, Ky.”

A densze, dark-brown limonite, in petty thick irregular Jayers; not
adhering to the tongue; involving small irregular cavities, and incrusted
with yellowish and reddish ochreous ore. Powder ol a yellow-brown
color.

No. 11023—Lvwoxtre.  Labeled “Brown Ore, (bed B)) Mammoth Fur-

nace, §c.”’

Resembles the last ; rather darker colored in the dense layers. Pow-
der vellowish-hrown.
No. 1104—LivoxiTE.

sigre, 9’

A dense, dark-brown limonite; not adhering to the tongue; portions
of the surface presenting a glazed appearance, almost black; surface

Labeled “Brown Ore, (bed C)) Mammoth Fur-
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generally covered with cinnamon-colored ochreous ore. DPowder of
a yellowish-brown color.

No. 1105—Lmosite.  Labeled “Brown Ore, (bed D,) JMummoth Fur-
e, 8%
The specimen is a large mass of dense, dark-brown limonite; not
adbering to the tongue ; incrusted with greyish-salmon colored and red-
dish ochreous material. Powder yellowish-brown.

No. 1106—Livioxtte.  Labeled “Brown Ore, (bed E)) Mammoth Fur-
nace, §'c., §¢.”
A dense, dark-brown limonite; not adhering to the tongue; in irreg-
ular Iayers, covered with greyish-bufl' ochreous materinl. Powder yel-
lowish-brown. Specific gravity 4.2425,

No. 1107—Lvoxite.  Labeled “Loiiey-comb Ore, not worked at pres-
cil.  Munnnoth Furiace, §¢.”

A porous (or cellular) mass made up of very thin layers of dense
dark-Lbrown limonité, with irregular small cavities between them, incrust-
ed with reddish and yellowish and grey-buff ochreous material. Powder
yellowish-brown,

No. 1108—Lnroxtte.  Labeled “Brown Ore, (No. 11,) from a bed not
worked at present, Mammoth Furnace, §c, §¢.”

A dense, durk-hbrown limonite in thick layers; not adhering to the
tongue; including very small flattened cavities; some of which are lined
with small white quartz erystals. Exterior covered with brownish and
ycllowish ochreous ore.  Powder brownish yellow.
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COMPOAITION OF TAESE SEVEN LIMONITES, DRIED AT 212° r.

- . _— e wr o Em e m——— ——

i!‘h’n. IIW.-Nﬂ. 1103 No. 1104, No. 1105. No. uns.'m.nm.m. 1108,
Brown ore Brown ore Brown ore Brown are Brown are’ Honey- Brow) org
; Bed A. ' Bed B. BedC.  BedD. Bed E. combore. No.ll.

— e e e — e U A —

Oxide of Scon. -oew- TR.000 . 74.547  76.4235 | 64.473 72.756 64.269 |  76.PE0
Alumind . .oooeaee- | .4ED 1.080 440 -BED .4=0 | .5ED 1.130
Lime_ . cceeiaeea trace. Lrace. trace. | trace. trace. | trace. trace.
Muagnesia - ..o} AUT 479 .d41 ! -6 443 | 479 i
Brown oxide of man- i . | | |

ganese__ _..._._. 1.084 LR L380 C1BD .4B0 LGRO 1.0FD
Phosphoric acid..__ 28 0 1,399 Gil5 LB07 502 -B71 -EET
Sulphuric acid.___. 1 .0a7 12 132 200 87 .180 .093
Potaah .- o memen i 434 L2l L1413 135 L3278 2251 50D
Sodd - an e -120 207 145 016 ! 255 | .002 109
Silex and’ inzoluble ]

silieates— .o—..—_., 9D.40 10.650 10.980 | 23.920 13.480 ' 21.B&0 6.6R0

Combined water_. .., 10.520 11.100 11.100 9.700 11900 © 10,500 bi.500
e P S R 139

Tul:'l_.___-_i 101.650 100,155 100.%01 100.7)7  100.000 IUH.UIHI1__ 10000

— e —— - e — D i o |
— - o = g i il i i i = i = ] i ] N g

Percentage of iron | 54.622  52.206  53.523  45.123  51.022 | 44.939 | 5).540

— e — i =i 2] ek = | —— . —_

Moistare, lost at [
e Furiimama 0700 «+  0.700 0. 600 0.600 0.700 1.000 0 0.900
i

A comparison of the various Mammoth furnace ores can easiiy be
made in the foregoing table. From the considerable proportion of phos-
phoric acid and the small amount of alumina present in these, generally,
it is probable that the use of pure clay, or other argillaceous materia),
with the flux, with more lime than is generally employed here, would
improve the quality of the iron made at this furnace; by removing
some of the phosphoric acid, and thus making the iron purer and more
toagh.

No. 1108 (a)—LivestoNe. Labeled  Limestone used as a fluz dl

Mammolh Furnace, Lyon county, Ky.”

A dark-grey, or lead-colored fossiliferous limestone, presenting numer-
ous shining facets of calc. epar. Gives out a bituminous odor when
hammered. Powder of a light-grey color.

Dried at 212°, it lost 0.140 per cent. of moisiure.

COMFOSITION, DRIED AT 212° f.

Carbonate of lime_ . oo e me—a——a EG.3E0=54.0E4 lime
Carhonate of MOPTesIA .. cc e ccmmccrcmcer o smemces —rmccas 542
Atlumina, and oxides of iron and Manganese. oo oo .o amias e oa 1,960
Pl oaplyorie Acil. - e e ecem cm e crmem st rmmmmscem e cmeem——— A0
Bulphuiic atid. o oo e e m s s n s e LBET
Soda -~ LTI T et estimaten.
Bilex and insoluble silicatea. oo oo oo ool i e e B.ERO
Organic matter And JOBS .o oo e e an 1.549

100. 000
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The only objection to the use of this limestone as a flux is in the con-
ciderable proportion of sulphuric acid which it contains.  This, however,
is not likely to leave the limestone, to contaminate the iron with its sul-
phur, when an excess of lime is present.

No. 1109—DPia Iron. Labeled “ Grey Iron. Foundry Iron, (cold
blast,) Mammoth Furnace, &¢.”

A moderately fine-graiped dark-grey iron. Small {ragments extend
a little under the hammer; but soon break to pieces. Yields to the
file.

No. 1110—Pic Irox. Labeled “Lively Grey Iron. (Sharp Irom.)
Cold blast, Mammoth Furnace, §¢c.”

Finer-grained ; lighter colored, and less tough than the preceding.
Yields to the file.

No. 1111—D16 IsoN. Labeled “ White Iron, (cold blast)) Mammoth

Furnace, &c.; very little made.”’

Iard, white: small fragments breaking under the hammer with
scarcely any flattening. Homogeneous on the fractured surface; with
the appearance of confused radiated bladed ecrystallization from the
lower portion of the pig to the upper surface. Too hard to be filed.
Dissolves in acids, and by means of iodine, with great difficulty.

COMPOSITION OF THEAE THREE SAMPLES OF FIG IRON.

I
No. 1109. ' No. 1110. | No. 1111.
Grey iron. Lively grer; White iron.
iron. i

DL e S S S 1 e B S LA TR S 93.09 ] 92.464 93.95]
Grnphil‘.. ............................................ 2.660 2_EB0Y none.
Combined carl0f@. - cceirecrccmcccmrc s e e ———— 1.140 1.50d0 4.500
THAT ERIIE o o i i i i o i el e A il 421 .233 276
Bl LN i e i s s s i e W A G S 1.681 ; 1.104 | 094
BIME coceom immcmm st e tE A s AR mm— e SR - L3R4 | L3684 | 484
RTODIIRILEL o oo e e i s s e i o e B e g .255 | 21 i 095
R I s o S i e s e e e i B tr ce trace. irace.
AN U - s e i i i e i i b i L2 109 2R
R T e o L 64 -0B0 134
BN o e 070 145 | 135
o T RSt O S e e SRS W M P LTE1 1.0€5 | 1.346
Eulp R 5. o B o o g et s o 5 Y i a0 080
Total ....... R - >~ 100.904 | 100.245 | 100.623
Tolal carbon _ . .o v e e - ———— i o e 3.800 4.300 4 .500
—_——— e e e e e

Specific gravity.ee.ceoaeecea P A - | 6.8629 7.0376 7.4087
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No. 1112—Irox Frrxace Stac.
Mammoth Furnace. &%

Labeled © Slag from the Grey Iron,

A pretty fusible slag; varving from dark, smcky blue, without
vesicles, to grevi-h-green, filled with small air-bubbles.

No. 1113—Irox TFerxace SuaG.  Labeled “Slag from the Lively Grey
Tron, Mammoth Purnaze, §¢.”

Vaurying, from compact, dark, smoky-blue and bottle-green, to vesicu-
lar, of licht greenish-blue and olive-grev colors. Moderately fusible
before the blow-pipe; the bluish into a light bottle-green gliss, and the
alive-grey into a white vesicular globule,

No. 1114—Trox Furxace Suac.  Lalbeled “Slag from the While Iron,

Mammoth Furiace, §¢.”
A grey-green, opake, vesicular glag; involving unburnt charcoal and
metalic iron.  Moderately fusible.

COMPOSITION OF TIHESE THREE 3LAGS.

—

i
_i No. 17112. | Ko. 1113. Nn. 1114,
Slagfrom the ° Slaz from the Blag from the
Erey iron. lively grey irun. white iron.
i

o J e
BINem e s c o i s g i o i G4 . F=E0 | G3.0ED | 611, 2F0
AlNAd . e cm e cm e e e o =0 | #0140 ! 5.-00
R M o i i s i e 90 752 | 20, 1un | 153.2-3
M iCTIesin - semccmmcsnmmmmm—— s . | L BT L |
Protwxide oF iewn__ oo ooeceoomon o] 3.758 | 4.154 16.525
FProtoxide of manganedct ce aeae oo o - 446 | 041 -G51

Fliosphorie acid_ . oo e e ccimeameeaa not estimated,|
Salphiaric aeid, oo 2l i -2%0 34
Pousho .o oa.- e A ) G e B 1.k54 i 1.0494 1.6%6
B e e 475 Jags | .547
T i i e e g e i (][ 0 P e e 11
o) s s s S e 100,000 f JOMD 934 | VR ITH
Propartion of the oxyzen in the 1. 10B:33. 657 11.217:33.791 | 11.065:31.293

Lasea to the oxyzen in they As or or i or
T T S S Lo A 1:3.332 1:3.012 1:2.£28

The composition of these slags approaches to that of a {ri-silicaie ; that

i, the oxygen in the bases, lime, magnesia, alumina, &c., &c., is only about
one third of that contained in the silica. The iron would be purer if
enough lime and some pure aluminous material were added to make the
slag a bi-silicale. A great deficiency of lime is to be observed in the
slag from the whife iron; which caused the production of that kind of
metal, a8 well as the loss of more than sixteen per cemt. of protexide of
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iron in the cinder. With the use of more lime there would be less loss
of iron in the slag.

Oug, Pic Imon, Scaac, &c., vaow Krier & Co.'s Imovw Wonxs, (Sowanyex Foawacz,) Lrvos
coontr, Kv. Orrameo sy Ma. Joun BamtrLETT.

No. 1115—Livoxtre.  Labeled “Iron Ore from Iron Mountain Bank,
three miles west of the furnace, Kelly & Co.’s Iron Works, (Suwannee
Furnace,) Lyon county, Ky.”

A dense, very dark-brown limonite ; not adhering to the tongue. A
portion presenting shining mamillary concretions, with a brilliant semi-
crystalline fracture. Powder dark, dull Spanish-brown color.

Dried at 212°, it lost 0.90 per cent. of mioisture.

COMPOSITION, DRIED 4T 2129 ».

Ogide of IMA —ececreicccncnccnccccnccccmnrm e mm e B5.637=359.973 per conk. of lron.
IR O e e e S LoHED
T NI 5o o 2 o w5 o o o 4 & trace.
‘r[n_:;nul.l .......................................... 650
Brown oxideof manganese . .o ._..__ 1.280
Phosphoric acid - oo c e cccccacsesaarcs e am e 1.143
Sulphuric #tid. .ee -scecmccecrmienc e crrec e c e cnsan e - U6
POEREE . o i 5w e e s i e, el L e TR .463
Bl - i T e s Rl .195
Siler and insoluble silicates - oo oo iaa o 4.480
Combined WBLEr .« oo caecc e v ccmccscacsiccsmn s ammmae 5.900
100.674

This ore contains a little protoxide of iron.

No. 1116 — Limestone.  Labeled “ Limestone from Baker Spring
quarry, {wo miles from the furnace, used as a flur ai Suwannee
Furnace, (Kelly & Co.’s,) Lyon county, Ky.”

A dark, umber-grey limestone; showing on the fractured surface
shining crystalline facets of calc. spar. Gives a bituminous odor when

hammered. Powder of a light-grey color.
Dried at 212° F., it lost 0.200 per cent. of moisfure.

COMPFORITION, DRIED 4T 2129 »r.

Carbonate of lime .o oceoaoo-a e e 73.580=41.29 per cent. of lime.
Carbooate of MAZDESIS. - oo e oo s cccmcccmmaaaas 17.4E5
Alumina, and oxides of iron and manganese. . ...... 2.240
FPhosphoric acid. e v v cemman mmcsmmemeconc o mmam—— Rir ]
Sulphuric acido - iccc e e cc i imcmmsasnmman i maaaa .558
;::d‘ ---------------------------------------- E mt”imm
Silex and insoloble Silleates . — oo oeee o ecencaeae 4.880
O o i e 1.158
100. 000
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No. 1117—Saxpsrose.  “Used for Hearth-stone, al Suwannee Furnace,
Lrought from Caseyville, Union county, Ky.”
A friable, light-gvey sandstone. Some yellowish ferruginous bands in
parts. Under the lens, it appears made up of small clear rounded
quartz grains, with no cement. Some few small black specks, and minute

scales of mica in it, and some of the grains are discolored with oxide of

won.
COMPOAITION, DRIED AT 2127 p.

Band and inscluble sllicates. . cccccrccmccccmcn i cdmcccnccc s ccasss e am s e 98 .n20
Alumina, and oxides of iron and MaDZANES@ . o o oo e e e cmm e m—————— 440
Lime._ ... e b i i 5 S & trace
Magnesin. . e e aaen e L A S E 466
T T T M ot i i e, i 1 e i i a trace
s R e i i e i i R L i e e L N L L L i R L e L R G L L BT D66
T I e i e 0 i o i e i e s e 324
E"J‘:l-.l...-...- e W B B RS e e e e A .2&5
Water, expelled atared heat. o ocee.ooaea.o.. SR ——p—— - - 600

100,235

Quite a refractory sandstone; well suited for hearth-stones.

No. 1118—Irox Frrxace Suac. Labeled “Slag from Suwannee Fur-
nace, Lyon county, Ky.”

Varying from bottle-green and bluish, dense slag, to vesicular, light
greenish-grey. Quite fusible before the blow-pipe, into a light bottle-
green grlass,

COMFORITION ©

1T SP——— i e 61.180 Containing oxvgen 31.766
LT T e e gl P S o e e .60 .o 2.515
LM e e S i A e e -x e v, = 6.615
P e e T | L . 424
Protoxide of 0N, - o oee e oo e cmeecce e 4. 410 e 978
Protoxide of manganese . o .o BB e e L2086
Phosphoric acid not estimaled, (some pretent.)

Sulphuric agid - oo e e cca i ia e daeaa . 263

A o e i o s b e B ] T -2F1
Boda: oo s T SEsE 5 ] e A4S
M o R g T g e e s e 1.702 11.08d

104), 000
The oxygen in the bases is to that in the siliea, as____ .. ___ .. ___....... 11.06B iz to 31.766

(15 1 R R ety oyl e 1. is 1o 2.t66
This slag is very nearly a tri-silicate. By the use of more lime to

bring it to the condition of bi-silicate, the quality of the iron would
doubtless be improved.

No. 1119—"16 Irox.  Labeled “Very Grey Iron, Suwannee Furnace,
Kelly & Co., Lyon county, Ky.”

A very fine-grained grey iron. Small fragments flatten a little
under the hammer, but soon break to pieces. Yields to the file.
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No. 1120—Pic Irox. Labeled “Pig Iron, (Grey, No. 2,) from

Suwainee Furnace, §'¢.”

Finer grained than the preceding, (very fine grained,) and a little
darker colored. Appears to be a little harder and tougher than that.
Yields to the file.

No. 1121—P1c Irox.  Labeled “White Iron, (No. 4,) from Suwannee

Furnace, §c. Refined in the Hearth of the Furnace.

Very hard, brittle, white iron; presenting a confused bladed crystal-
line appearance on the fractured surface. About the color of impure
nickel.

This was retined by Kelly's method, in which Bessemer’s process for
the purification of iron seems to have been measurably anticipated, viz:
by dipping the tuyere into the melted metal in the hearth of the furnace
and forcing the cold blast through it.

COMFPOSITION OF THESE THREE BAMFLES OF FIG [RON.

) Sl e —

No. 1119, ' No. 1120. | No. 1121,
Very grey  Grey iron (White iron
iron. | g No. 2. ; {refined.)

|

— —

LT T T 22414 992,560 94.338

G plite o v e o e e, 2. 644 2. ki LOsgw
Combined ¢atbobi_ o s e e e ccrimmEs mmsmm e ——a 2.456 1.676 3.0
Mainwanese e ccccmmcc e cemm—m e o 8 e L2 273 129
BITIEOIL o oo e i i i i i e B e W 1.950 G i)
B i e o o o o o o, W i vd=4 -5 nnne.
LT T . LM Nkl 095
Caleinm. .. """"""'"""""'"'"“""’"""“'"i A trico. trice. | trace.
MirnesSium oo e cmmm i mmeme mrmcme mmmse s == - 208 .419 o395
PN e i s R T R s R e .096 .08 (102
e N R S e e R BU 014 057
P B o i e i i o i e 0 i o L1932 An L AHT
TP e o i S e e o i e s i A e W BB . 10 L1449 L1592
LOSS < cae e o S o S PR pator) PR o 456

1 1 | ROS——————————— TN T3 T T

O BRI Lo i o o e A -:'l.lﬂﬂ 4.7 3.984
SpeciBE BERVILY o - onaeeoeooamceomeeee e oemmeee.| 6.9692 | 6.9238 |  7.6075

- . m— e — . . e Okl - -

MADISON COUNTY.
No. 1122—Curay. Labeled “ Potters Clay, near Waco, used for
making Stone-ware, Madison county, Ky.”
Of a yellowish-grey color. Portions colored dark yellowish with
oxide of iron. Does not darken much in color on burning. Belore

——— 5 i

» Al-th_ough Blated as grophite, this was a brownish carbonaceous materiul.
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the blow-pipe it fuses on the edges. Dried at 212° F., it lost 2.86 per
cent. of moisture.

CuMPOSITION, DRIED AT 212% r.

IR & e sm e mm e ———————— S S SR S — £2. 550
DT E R e s i o B e e e i A i R o i ki e AL £ O
O EHEE B T « o o - mmm s mmm————————— = s = i S 4.7c0
LiMe. o e eccccemmmmcssmemesssasssmsEmsmmmEmEmmm s e —— eSS SmsammaEmmEEEs= s & trace.
MAZDBHD . - o ceecem e cmmmamsmmmsmmaco——cem e smmsessemessaseassemeemsem tmesee—s 1.276

Browan oxide of manganess .. .. .co-—- ..

e n tme'

Phoaphoric 86id. ccacmiccecacciccccmerecm s cmam s scsmsmaeem o cmenom - --DOL estimated.

Sulphuric acid.o e caece coccrsmsecccmmeemmmsemmeemecesmsecm s mes—emsEe s s te—- A4
A N S R S TR R T P R HIENE SRR O L
BB oo o s e e mm e —E m—————— i mm i 500
Waterexpelled at & red heab. oo oo oo e ceee e ccmcecm e ss e mmm s 6.140

100.097

Its considerable proportion of oxide of iron communicates its peculiar
color to the ware made from this clay.

No. 1123—Livestose.  Labeled “Magnesian Limestone ; a good build-
ing stone; from Mr. Covington's farm, al Elliston, Madison county,
K., (where the red-bud soil was collected.”)

A dull, dark, buff-grey, fine-granular rock. Powder light grey-buff

color. Specific gravity 2.6912.

Dried at 212° F, it lost 0.20 per cent. of moisture.

COMPOSITION, DRIED AT 2129 p.

Carbonsbte of JiB00. o o e mem e m e mm e s e m e —— — — ——— 49.320
Carbonate of Dagnesin. oo e cac e ————— 30.729
Alumipa, and oxides of iron and manganese . e 2.960
Phosphoric 8CIa . o oo e e e s em——e—maemeem e —————— -271
Al e RO o i iaiiinirsmarsssrmma——————————————— - - 903
TP e oo o o s e g e o e S . 374
Al o s S s e e e B e e e T ] )
Silex and insoluble Silicates. . o oo ceceiie—cieseemmmceccaee—emmmeeae 14 1ED
Bl i e e N ettt ) 1.599

1K) . 000

This deserves trial as a Aydraulic limestone ; although the proportion
of silex which it contains is not as great as is found in the best water
lime from the Falls of the Ohio.

No. 1124—Snare.  Labeled “Black Shale, on the flats of Madison
county, Ky., where the soil was collected on the slack lands.”

Shale of a dull dark color, nearly black ; irregularly laminated. Does

not adhere to the tongue. Easily broken. Powder of a dark mouse-
color.

Dried at 212° F., it lost 0.90 per cent. of moisfure.
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COMPOBITION, DRIED AT 2127 p.

Sind and insoluble silieates o o e ceea 63.120
Alumint, nnd oxided of jron and manzanese .. _ ..o oa. H.560
Carbanate of lime oo e 11.1B0
B BT e 1 S T 2.4
Phusphore acid_ oo 14
Sulphuric aeid . @ oo e 0 T 1.653=0.673 sulphur.
T 1.363
BN o i i e i
Bituminous matier aod water ... .. ccccrcce s e ———————— 12.000
100.053

]

No. 1125—SoiL.  Labeled “Virgin Soil derived from the Black Devo-
nian Slale; taken from the level tract of land about half way between
Elliston and Richmond, Madison county, Ky."

Dried soil of a light chocolate grey color. Sifted out of it about one
third of its weight of iron gravel, or small ferruginous concretions and
fragments of soft ferruginous sandstone. (See next number.)

One thousand grains of the air-dried soil, digested for a month in
water charged with carbonic acid, gave up more than a grain and a half
of brownish exiract, dried at 212° F., which had the following

CoOMPOAITION, VIL:

Organic and volatile matterd. . - o oo oo e 0.617
Alumina, and vxides of iron und manganese and phosphates_ .. ... .__ 030
Carbonote of lime .. ccsecscnamarccmsccamcncnancnsnnnan s nmmnanen nrsm .497
O 133
Sulphudde a0 ccmceccccicsmmsac s s icasm e msm s e s am s s e E s A S Rill]
Potaah __ e cecmeciccccacaanana- SRS SRS — 075
Bl e e e e e e e el e e
NN o st s o o e g e g L5
O i i i e o e 8 ot o Tl i .68
Extract, dried at 212° F. oo ccecncnenic e crnsmn e ceac s cn e ve e 1.733 graios.

— e ey

The air-dried soil lost 2.450 per cent. of moisture st 400° F., and
has the following

COMPORITION

Organic and volatile matbers_ . oo o e e e cen cecmmm e mmmm e 6.125
T NI o o e i e e o o e B s 2.215
DEIlE OF TI. p e rnm e om0 e e i i 11.015
Carbonate of lime - o ome e ccem e e o] i i .095
Magnesin. . ccemeeeee cona- i M-~ N | R —— 315
Brown oxide of MANZADERO . .o o v cocsccmmcsmmsssammson cmmmmmescmmmme——- s Dot estimated,
Phl]!phuﬁ.: RO o e mr e e m e s e o —— i ——_— 271
T T e e R SR g PO S not estimated.
Potush _ . o i imcmamscmsmsemamaaa e e e ————————— 20
S"Dd.li s S S e e e e 5l “.1"9

Sand and Insoluble silicates. . .o o oo e 79.270
o —— -r"H

ol e e p i

This soil contains a large proportion of exide of iron; but is not
remarkably rich. The iron gravel contained in it gave the following
resalis, on apalyais, viz:
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COMPOSITION.
Alu=ina, and oxides of iron and menmamese_______ . . ee.o 53.240
Earhnn e T e L s e i L i e i i R1]
MAZIEAIL oo ccce s dmdcm st e s e S A
Pho=phirie gl oo - ceee i e rcdmmm s smemismmsm s smamisssmsm s - 53
I PHUEE B0 e e m e o e i i i 025
Pl o L L e L L L e L e L e e e L Al e e e i D66

IO it i e i i i ol . . i i 24

Sand and insoluble ailieates ... bt 36400
Wter, ke, expelled at nred heat . oo oo imacaaeaa i g B G0
Lo o e o e i e e e 1.012

HH} I.Iﬂ".l

No. 1126—Muverar Warter. Labeled “Mincral Waler, sent by Jumes
H. Spiliman, from a bored well eighteen feet deep ; used for the
steam-engine for ten years ; does nol fur the boiler. Paint Lick,
about twelve miles from Richond, Mudison county, Ky.”

One thousand parts of the waler was found to contain the following
materials, besides free carbonic acid, viz:

COMPORITION.
Carbionate of lime o o D.070
Carbonate of magpesia__ ... S e e e e S B e .04 | Held in solution by the
CarkonaiE of Irill. . v o cavs e mssem s m s i a trace. free carbonic acid-
Phosphate of lme .o o oo oo oo i o s @ trace. '
Chluride of sodium . e oo oo e 456
Coriotivte ol il o sien Gl st s e Dot i i S 299
Hulphate of Nme . oo e e amcacmcmemaa MIKE]
Hulplate of mamnesin . o cceiemmaaoa= A5
Sulphiete of ot oo i eaee e i 1 i e 40
Salphate of potash o oo oo oo e A7
BIIEA - n v ot cmmsm e e e et i e e Cd4

0.966
or less than one tenth of one per cent. of saline matters.

The small amount of saline matter contained in this water, and the
presence of a considerable proportion of carbonate of soda, account for
the fact that it forms no crosts in the steam-boiler.

No. 1127—S8o1..  Labeled “ Virgin, Red-bud Soil, back of Elliston,
Madison county, Ky. (New land; produces forly bushels of wheat
fo the acre.”™)

The dried soil is of a dark-umber color. Some fragments of shale
were sifted out of it with the coarse seive.

No. 1128—Som..  Labeled “Red-bud Soil, from an old field forly years
in eultivation ; now in oals. DBack of Elliston, on the slopes below
the junction of the Black Devonian Shale and the Magnesian Lime-
stone, Madison county, Ky.”

The dried soil is of an umber color, slightly lighter than the preced-
ing. Some shot iron ore was removed from it by the coarse seive.
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No. 1129—Soit. Labeled “ Sub-soil from the same old field.
Elliston, Madison counly, Ky.”

The dried soil is of an umber color, slightly lighter than the preced-
ing.

One thousand grains of each of these soils, thoroughly air-dried, were
digested severally for a month in water charged with carbonic acid gas,
to which they gave up soluble eztract in the quantities and of the com-
position stated below, viz :

Back of

. No. 1127. No. 1123, t No. 1129,

Virgio soil. Ol field | Sub-asail.

| euil. |

| i
Ormanic and volatile matters_ . _ oo e eemeaan 2,697 | 0.550 | 0560
Alumioa, and oxides of iron and mapganese aod phosphatles 1.0 147 .1';“'
Carbupate of M v ceve e cccrcc e ca e sam e 4.2n87 I l..‘JU? 1.974
TR EITE UL e o o o i i B 5  ar . .45 A
Sulphuric aeid. . e e e e e s e 50 028 4D
PR ORI, i e o i e, i ol s i s i s Sty 208 L33 45
Soda aoooa e e e St e e e e S | LU NisT) 050
Silica ceua- ol e o B e B b e i S I Lhl6 Ld6T 67
Tl -l e R L S A e R Ll | 207 130 131
Soluble extract, dried at 212° F., (grains) o coecccoamoeao- i 9.550 3.600 | 3.743

Dried at 400° F., the composition of these soils was found to be as

follows :

Orzanic and volatile matters o oo oo oo cmeaaas
T T ey S N B B SRR S o S s
O TP e m s cmm m e e s s S o
Carbonate of lime - coeer come e ek B o e e
Mapnesia. .- meocceccmcimnccnme e nn R ——
Brown oxide of manganese
Phosphoric acid
Sulplwrie acid. oo oo oo m e e mmemmmmmm———

Utlﬂh - ——— .

g g e o -

-

B R T L S s

Band and insoluble silicates. _ . _ . o omammacea-

B T e

T-DI-I.I S rEESsE S s s oS S EES S o S

Moisture, expelled at 400° F., (per cent.) ccevceecomaeaas

| No. 1137,

No. 1128, | No. 1129,

Virgin soil. Old field | Bub-soil.

egil.

15.450 « 9.508 | T.584
3.5u5 6.240 | 5. 900
5.560 6.435 | 6.460
1.295 470 ] 770
50 0 1.041 460
270 0 .45 ! .320
.9532 | 218 | 199
A2 059 LOE5
153 796 705
121 097 211
T1.045 [ 75.620 76.745
T ) PP S .135
100,000 | 100.125 100.000
| 6.150 4.035 4.535

These very rich soils are remarkable for the large proportions of

organic matters, lime, potash, phosphoric and sulphuric acids, which
they contain, 88 well as for the large amount of soluble silica which
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they give up to the carbonated water. It will be seen that the soil
of the old field shows the usual signs of deterioration, except in the
relative proportion of its potash, whilst it approximates somewhat to
the nature of the sub-soil; probably through the influence of the plow.
This resemblance may be more particularly noticed in the amount and
composition of the soluble eztract withdrawn by the water charged with
carbonic acid; which will be seen to be much less in proportion, from
the soil of the old field and from the sub-soil, than from the virgin soil;
which latter gives up a remarkably large quantity. These soils, if well
drained, ought to be very productive and durable. Doubtless, much of
the organic matter contained in them, which gives them their dark color,
as well as the large proportion of potash, were derived from the black
slate from which they originate.

MASON COUNTY.

No.1130—Marr.  Labeled “Earthy portion, between the D. Lynz beds
of the upper blue limestone, edge of Mason and Fleming counties,
Ey.l‘|
A fine-grained, dark-greenish-grey rock. Not adhering to the tongue.
Dried at 212° F., it lost 0.40 per cent. of moisture.

COMPOSITION, DLIED AT 212° F.

Sand and insoluble silicates . _. o e mecsmaaas 78.180
Alumina, and oxides of iron and MADEANERL oo oo eiee e s me e b.020
Carbonate of lime . oo e ccmemcrmmmcm o T.3:0
- B T T T P PSP S g b B 3.105
Phosphorie 861 o e e e e e e e - 1.040
Bulphuric 8tidoc e cc e ceer e ccccscmr s smmccs s mem s ccas s e s e . ——— 042
ORI o o i s i e g o g o i M LT
1 | L S A0
W REIr B O v e o it i i o i i e e i L7191

200.000

Might be used with advantage on exhausted land.

No. 1131—Lvestoxe.  Labeled “Ozidated part, near the surface of the
D. Lynz beds of the blue limestone, edge of Mason and Fleming
counties, Ky."

Almost made up of fossil Delthyris Lynz aund branching Chaetetes.

No. 1132—LmestoNe. Labeled “ Limestone from the Mason county
tobacco land, where the soil was collected for analysis.”
A dark, bluish-grey limestone; with buff-grey and brownish oxidated
portions ; containing shells of Delthyris Lynz and Chaeletes. Lower

Silurian.
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No. 1133—LorestoNe. Labeled “Delthyris Lynx beds of the upper
part of the blue limestone ; (Lower Silurian ;) near the edge of Mu-
son and Fleming counly, Ky.; which give character lo the soil of the

southern part of Mason and the northern part of Fleming
where soils were collected for analysis.”

cottiilies,

A dark, olive-grey rock, full of shells of Delliiyris Lynz and frag-

ments of Chaelefes. Appears to be pyritiferous.
The composition of these three limestones is as follows,

212° F.:

dried at

WNo. 1131. ' No. 1132, | No. 1133.

D. Lynx Tobac.land D. Lynx

limestone. | limestope. | limestone.

- i

Carbonate of lione. .- -vnx o ioceiennnssasnacmeecacanns| 75,440 | 67.980 | 77.360
Carbonate of marmedid. . ccce e ccrcremcrmmmrrmmennmccen: 4.783 | 1.7 {7
Alumina and oxides of iron and manganese .. ...._...._..| 3.95] ] a0 3.910
Phosphorie 80id caeeccccaminccccecercncsaccsacnces oa! 409 | 348 -310
Sulphurie 80l ce sernsnneassonni sussurnsnsnususancnanns AT .372 =2.433
ORI o i i e e o 8 | 340 | L9 434
Seda .o e mmecemes e cmmma= .22 4T 68
Silex and insoluble silieates - .. e ema—a- [ 14. 440 6.0 13. 980y
s L —— -663 - 666
o S o | 100.129 | 100.000 | 101.458
Moisture, loat at 212° F.,percenb oo oo iecece e e e i 0.400 I 0.200 0.300

These limestones are more rich than usual in the mineral elements
conducive to vegetable growth.

No.1134—So1..  Labeled “Mason County Virgin Tobacco Soil; from
the hill-side near Dover ; about one hundred and jfifty feetl above the
Oldo river, in the midst of the Blue Limestone. (Lower Silurian.)
Growth, sugar (ree, walnut, black and while ash, buckeye, &¢.”

Dried soil of a dirty-buff or light-umber color.

No. 1135—So1.. Labeled “Soil siz or seven years in cullivalion:
fourth year in tobacco it failed: is exhausied of some ingredient
essential to {obacco, bul produces fine wheat. Had a lop-dressing of
nitre two years ago. Langhorne Tabb’s land, near foot of hill-side
near Dover, Mason county, Ky. What has if lost 2"

Color a shade lighter than that of the preceding,.

® Equal to 0.5975 per cent. of sulphur, in which form it mostly exista in this limeatope, com-
bined with iron, as sulpharet of iron, or iron pyrites ; and hence the apparent excesa in the
sum of the analysis.

28
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No. 1136—Som. Labeled “Sub-soil from the same field, on Langhorne
Tabb’s lund, near Dover, Mason counly, Ky.”

Color of the dried soil lighter than that of the preceding.

One thousand grains of each of these soils, thoroughly air-dried, were
digested severally for a month in water charged with carbonic acid gas;
to which they gave up soluble matters in quantity and composition as
represented in the following table, viz :

! No.1I3. No. 1135. | No. 1136.
\¥irgin soil. Exhausted | Sub-soil.
soil.

Organic and volatile matters. .. oo o 1.416'! 1.030 0.750
Alumina, and oxidesz of iron and manganese and phosphates 130 L2310 -147
Carbooate of lime. . oc oo ccaecmccmc e cccccccccmmmnaa 2.163 | 1.930 1.760
1 BT T L] Ao T ottt s A T e P A P L2104 .242 -123
gk b (T oty oy o g M Sl TS g e 074 077 045
Potadly <..... e R e S 8 e e b Bl .16 077 -0B1
BRI i i - i i S 026 .13 trace.
Bilex and insoluble silicates_ . __ ... _.___. g 314 147 | 146
e e e il o R et My S e e e S ! LI T ety <263
Buluble extract, dried at 212° F., (prains) . o .ceeo__ ! 4.570 | 3.746 1 3.337

Dried at 400° F., the composition of these soils is as follows :

e, . e e e SE—

I No. 1134. | No. 1135. | No. 1136.
'Virgin soil. Exhausted Suob-soil.

| , eoil.

I ! o
Orzanic and volatile mnttm_.--.----_---.___.-___-____'; B.462 ’ 6.445 5.931
Fo 0 [T ) T 1T P oty PO i il S L T AP P B S 4.745 A.730 | 4.395
Oxide of IroB. - occmecoime e mcsmmiiioam coiice acma e 6. 240 4.465 | 4.090
Carbonate of Dime. o e e em i cmmcci oo : L6 A6 : 497
NI TRIBRIL o i = o o o 8 0 0 0 | ,798 | BT | JG1E
Brown ozide of Manganee . oo oo e cmec e mr e —ema 46 I 196
Phoaphorie acid - e oo cees ccecm ccmrcrce e —————— | 231 212 245
Eulpl!:uric I R WA s e e e | S04 042 | 059
Potaall o e e e e e o e e .m. o P el 568 1B | .475
Badn e e e L e e e 60 023 079
Sand and inspluble silicates ... ___.____ e | 78.100 B3 330 B3.130
T s e SR L B e 285

e et R | 100,360 | 100.169 ;  100.000

Moisture, loat at 400° F., (per cent.) o oo oo oo oo oo I 4.175 J 3.265 1 3.050

]

Under the head of Bracken county the analyses of other tobacco soils
may be seen, and there, as well as in the appendix, may be found

remarks on the cultivation of this plant, and its influence on the soil,
&e., &e.
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This soil does not yield as much soluble matfer, to water contain-
ing carbonic acid, as the virgin soil from Bracken county, and probably
failed to produce tobacco profitably, after a few years, mot because it was
really exhausted, but because it did not yield its nourishment fas¢ enough
for the rapid growth of that very exacting plant. The soil which is
said to be exhausted is yet quite rich in the mineral elements of plants,
and could be made to produce tobacco again, by setting it well in clover,
and then plowing it in, after having used it for pasture for a year or two.
To cut the clover and remove the bay would not answer as good a pur-
pose. It might be still further improved by using stable manure abund-
antly on the land, especially with lime and plaster of paris and wood
ashes, at the tine of sowing the clover, or during its early growth. DBy
these means, when, after plowing in the clover, all the vegetable matter
has hecome fully decomposed, a large amount of soluble materials of the
proper kind will be present for the nourishment of the tobacco crop.

MEADE COUNTY.
No. 1137—Hypravric LivestoNe.  Labeled “ Limestone from Mitchell's
Spring, Meade county, Ky. Clyff about 300 feel above the Ohio
river.”  (Analyzed for Mr. James Auderson, of Louisville.)

Rock of a dull dirty-bufl-grey color. Adheres to the tongue.

No. 1138—Hvopravic Lisestose?  (Senf by the same person for anal-
ysis; (from the branch at the foot of cliyf near Rock Haven, Meade
counly, Ky.”

Rock of a dull, dark-grey color; not adhering to the tongue.

COMPOBITION OF THESE TWO LINESTONEM, DRIED AT 21322 p,

M= —_—

‘' NWo. 1137, ,r Na. 1138,

Carbonate of 'lim:-..-_--..-.-..--..--.---.----....-----+----;u-_-. 47 .560 (a}l QB 360 (b

Carbonate of magnesin . o ceeo o e mmcecmm - D6.515¢e) LT.771(d}
Alumips, and oxides of iron apd manganese snd phospbates. . ... __ D060 268D
Sulphuric acid .. ... g 3 e B B e 1.3%2 | 2,707
Pl e L L A e e e T 126 | 15
ROV, - e e i i A B M A 265 | (118
Sand and insoluble silicates_ . . oo i eeooo. 19.630 7,90
L R ——— e S S 2.362 | .1

100 THH) 1) . 000

e —

e — e e e A . i e o g e R =l V=% delah = e RN M Y,

fu)] Equal to 26.658 per cent. of lime
(6) Eaqual to 12.631 per cent. of magneain.
{e} Equal to 15.974 per cent. of lime.
{d) Buymal to B.466 per cent. of magnesia.
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The first of these, No. 1137, will, very probably, make good hy-
draulic cement, if properly calcined and managed. The second may
possibly contain too much siliceous matter; but is worthy of careful
trial.

MERCER COUNTY.

No. 1139—So1..  Labeled “Virgin Soil, from woodland, on the farm
of Jumes C. McAfee, on the east side of Salt river, four nrles north
of Harrodsburg, on the base line. Forest growth, sugar-iree, black
walnut, oak, black ash, cherry, and hickory. Sel in blue-grass: no
under-growth.  Lower Silurian formalion.”

Dried soil of a light chocolate brown color.

No. 1140—SoiL.  Labeled “Sub-soil of the preceding.”
Dried sub-soil of a dirty-bull color.

No. 1141—Som.  Labeled “Soil from an old field cullivated in hemp
for eight succeeding years, then changed to corn, wheat, rye, corn, and
now (n barley: lhe rye was fed down with hogs. Farm of James C.
MeAfee, Mercer counly, Ky.' (As abore)

Dried soil of a light grey-brown color, lichter than that of the virgin
soil. Some shot iron-ore (small rounded ferruginous concretions) were
sifted out of it with the coarse seive.

No. 1142—Sow..  Labeled “Sub-soil of the preceding, & e, &e¢” (These
soils were collected by My. S. S. Lyon.)

Dried sub-seil of a dirty buff color. Some shot iron ore was sifted
out of it; not as much as from the preceding.

One thousand grains of each of these four specimens of soil, were
digested for a month in water charged, under pressure, with carbonic acid.
The soluble materials extracted from them severally may be tabulated as
follows, viz:

No. 1139, | No. 1140. | No. 1141. , No. 1142,
Yirgin M:LI Eu'h soil. Old sail. l Sub-soil.

| —
Orzanic and volatile matters_ . oo .. 3. E":l 0.333 0.800 0.385
Alumina, and oxides of iron sand manganese ,
and phosphates ..o oo e aas 147 063 .163 080
Carbonateof lime__ .. ... ____| 2,647 LD 1.157 263
MACHEER o o ccmc s s rma e m———— ] 090 194 . 5535
T e s P ] A2 022 | .033 023
Potaab o oo e o . LGS A2 00 A6l
Bod oo i i i e G e e s e b i A 011 | 046 028
T 2 i i o i sl 043 I .13l 147
L-l;iﬁ.:l-___....._______-.__________.__-___-.._--..|___---....._ s = ———— -'U‘HEI ..........

Soluble extract, dried al 212° F., ‘prains) ... 6.510 0.804 ' 2.650 | 1.547
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The composition of these four soils, dried at 400° F., was found to be
as follows, viz:

]
|

No. 1139, No. 1140. | No. 11 1. l No. 1142.
I |

Virgin soil.| Sub-soil. | Old soil. | Sub-soil.
| ! | f
Organie and volatile matters .o coee oo o ooea 5.564 .413 4.505 ] 3.279
FTL T R RS- \ 5.090 6.715 4.595 5.640
Oxide 0Of IMON . cccssccccscnras mommmaa— - 4.115 4.990) 4740 5.115
S e R S 495 | .245 390 | 290
ey | e U I DAL S S -132 | B34 Al JEHT
Brown oxide of mangaoese_ ... oo -. 20 A2 8 220
Phuaphoric Reid_ o ae e e i ae e reea e -323 | L2439 | ~2:8 ! e E
Sulphurie aeid . oo e e not eatim'd not estim'd 42 pot estim’d
PO BN o i i s o o e e ; .J66 | 4X L1400 M)
SRR o v o e i s ; 143 | LNg 108 035
Samd and insoluble silicates _____ _____. cem=-. B1.2G5 | B2.695 B1.625 B3.945
TR & i i s B e e S ‘ 312 S (1
O e g i i C100.243 100000 | 3100.000 100.1&6
Moisture, lost ot 40° F., (per cent.) oo o ccee. 4.300 4.000 l 3.730 | 3.150

The eflect of cultivation may be observed in the composition of the
goil of the old jfield, as compared with that of the virgin soil, in the
reduced proportions of organic and volalile matlers, carbonate of lime,
phosphoric acid, polash, and sode, and in its small quantity of hygro-
scopic moisture. The sub-soil seems to be richer than the surface soil.
No. 1143—LmuestoNe. Labeled “Limestone from the farm of James

C. McAfee, Mercer county, §c. Comes fo the surface about three

hundred yards from where the samples of Virgin Soil and Sub-soil

were collected.” (Procured by 8. 5. Lyon, Esq.)

A compact, light-grey, fossiliferous limestone; weathered surfaces of
a dirty-bufl’ color. (ZLower Silurian. Blue Limestone.)

COMPOSITION, DRIED AT 2127 p,

bR 0 M . e e e e o e e e i i o e i o o e e i B o e 90,70
A B B L e o L e e AR 4.615
Alumina, and ozides of iron and manganese. .o .o emmmm———— 2.700
FROopBORe Bl o s s i i o i o 0 o e i A ki e 146
BTG I o i e o e e e s e o e e mos not estimated
B o g s P T 5] i ]
R st R S Ny B Il iy B e s e gt i 3

Insuluble silicates . -c . coccns sramcs comsnncmnmnns e A e LR R, e R 1.8=0
100.410

- —— e

No. 1144—Sor..  Labeled “Virgin Soil from the farm of Mr. Van-
devere, three miles west of Harrodsburg, in the oak region of Mercer
county, Ky." (Collected by S. S. Lyon, Esq.)

Dried soil of a dirty-grey-buft color.
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No. 1145—Sow..  Labeled “Sub-soil of the preceding, &c.”
Dried sub-soil more buff and slightly darker than the preceding.

No. 1146—So1..  Labeled “Soil from an old field ; farm of Mr. Van-

devere, Mereer county, &e., &c.”
Dried soil of a dirty-grey-buff color.

No. 1147—So1..  Labeled “Sub-soil of the old field, &c., &¢.”

Dried soil slightly darker and more bufl' colored than the preceding.
Digested for a month in water charged with carbonic acid, these soils
gave soluble malerials as represented in the following table, viz:

e — — o p—

| No. 1144,

! ;
No. 1145, No. 1146

| ‘No. 1147.
Virgin soil.! Sub-soil, | O1d s0il. | Sub-soil.
[

Organic and volatile mattera. ... YR e 1.083 0.960 1.330 0.323

Alumina, and oxides of iron and manganese and
phosphated . cec s smm e e ] | 147 .Ma . 140
Carbonate of limeo oo oo e e e I.053 340 47 Anl)
Magneia ool e oL a s LR : NEn T e 055
Bulphuric acid. oo o e e G2 N2 6T 044
| T T | PN COBACE RIS vt e R S SN S e | 045 52 054 029
=T 103 133 A0 2576
B e e L L e s R L L s L L] HA 97 114
TNINE s s g S S U9 L .196
Watery extract, dried at 212° F., (graina) .---i D, TEH 2.450 3.090 ‘ 1.757

—

The composition of these four samples of soils, dried at 400° ., was

found, by analysis, to be as follows:

| No. 1144. | No. 1145. | No. 1146.

No. 1147,
i |
Virgin uoil:,l Sab-soil. ! 0Old field. | Sub-soil.
Organic and volatile matters ... ____.__. 5.703 II 5.707 ©  5.049 6.747
AlUMINDG .o e cme e cemc e cmcsmscmc——e = mm-- 4.015 5.66a | 3.240 14.360
Ol ol SPON et R SElE R L 3.210 | 4.100 3.710 :
Carbonate of 1ime _ .. e imeemeccaaas - S35 420 | 320 360
L S 512 553 | .BI2 AED
Brawn oxide of ManZanes .. ceee-uccecacaon ’ A0 240 - L P —
FPhosphoric acid . . coee o e s cmmm e e .96 196 | 128 .138
Sulphuric acid. ... .. R —— P ' 024 ] 016 024 - D42
S e E e S R 172 630 203 | 237
BOdB e e ——— N6s 015 108 057
Sand and insoluble silicatea_____ . _________ B 5T E2.660 E6.145 77.50
| Ja11 5 | L2016 029
Totale o oeoen e e eeeccmee 100,000 | 100.000 | 100.000 | 100.000
Moisture, lost at 400° F., (per ceot) . ......  2.600 3.115 2.450 5.525

- - - - — e w m - - —
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For some reason, unexplained. the soil of the old field appears to
be somewhat richer than the virgin soil. If no mistake has been made
in the collection and labeling of these soils, it would appear that there
was an original difference in these soils; that which haus been cultivated
having been the richer,

MONTGOMERY COUNTY.

No. 1148—So1L.  Labeled “Soil, first year in cullivation, (in corn,)
Jrom the farm of Myr. R. Apperson, Mount Sterling, Monigomery
county, Ky. On the Delthyris Lynx beds of the Lower Silurian blue
limestone. Forest growth, black walnuf, sugar tree, §c. Exrcellent
corn land. Produces hemp, but not well.”

Dried soil of a light yellowish-umber color.

No. 1149—Soir. Labeled “Same Soil, from an old Jield, thirty to
Jorly years in cullivation. My. R. Apperson's farm, M. Sterling,
Montgomery county, Ky.”

Dried soil slightly darker colored than the preceding.

No. 1150—So1.. Labeled “Sub-soil from Mr. Apperson’s farm;
(garden adjoining the old field,) Mt. Sterling, Montgomery county, Ky.”
Dried sub-soil lighter colored and more yellowish than the preceding,

No. 1151—Sor..  Labeled “Red under-day of Montgomery county,
lwo miles south of Mt. Sterling.”
Dried clay of a light brick-red color.
(These soils were collected by Dr. D. D. Owen.)

One thousand grains of each of these four soils, thoroughly air-dried,
were digested severally in water charged with carbonic acid, for about a
month. The quantity of soluble materials extracted is tabulated as fol-
lows :

No. 1148. | No. 1149. | No. 1150. | No. 1151.
Virgin mil-IBOil of old Sub-goil. .Undﬂf—ﬂll.j'.

feld.

Organic and volatile matters________________ I 1.733 0.666 0.333 0.266
Alumina, and oxides of iron and manganese and |

phosphates ___---.----..-_,--.--_........--| .381 131 | .08] .048
Carbonate of lime oo oo oo oo o 1.%7 1.113' .5u0 263
Magnemn . il e 27 T8 106 D42
T . 054 A8 .46 L

obgl - S e .0e6 | 052 | 029 022
il 5o - e e U85 026 | 032 L2
e S e e L) LM | ] 214
DI, s s 5 s o s P B R -373 | .0d1 ‘--. Frercua |

Watery extract, dried at 212° F., (graina)_.___| 5076 ' 2435 1.407' 0.899

——— e —— i ST e e —— L e s . e e
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The composition of these four specimens of soil from Montgomery
county, was found by analysis to be as follows, viz:

| ' :
No. 1148. | No. 1149. | No. 1150. | No. 1151,

Virgin soil.| Old field. | Sub-soil. 'Under-clay
|

Orzanic and volatile matters oo o ccmaaa oo 6.751 6.1792 4.171 4.378
AlUMIBA . - oemeemcemceien mecmccccemenean| 4 680 5.440 | 6.590 7.400
Oxide of ir00. - ccnscscr vmnsmsnmcmsrmmansna=| 5.810 4.710 . 6.245 11.100
Caitbonate of lime 420 420 | 220 .095
Magnesia ___-.. T e e e R T -1k 634 245
Bmown oxide of manpanese... o oo oo oo 245 -120 295 ( 495
Phosphoric Rl o ce om el L3134 345 257 .395
Salphurie agilo e ceea. 7T S 076 067 .41 024
R R T EOR A ST SR _ 410 .331 372 | 080
L .245 .133 139 | 104
Sand and insoluble silicated - oo e cococecnaa..  BO.04S5 Bl .40 B1.370 | 12670
TR e e e i A .268 209 ._________ 2.824

iy 11 R Y (UL LO100.000 | 100.000 ¢ 100.324 | 100.000
Moisture, lost at 400° F, (per cent.)ocae_..__ ’ 3.725 3.600 2.900 [ 3.525

These are very good soils; but the under-clay does not prove to be
as rich in pofash as it usually is when found resting on the blue lime-
stone.

No. 1152—Carsosate oF IroN. “From James Wells’ place, Moni-
gomery county, Ky. (Clinton Group.”) (Collected by MMessrs.
Dowme and Lesquereuz.)

Exterior of the irregular nodule coated in part with thin layers of
dense dark-brown limonife ; under which i8 a softer ochreous-brownish
coating, Inferior portion is dark grey, dense, and fine-grained carbo-
nate of iron. Portion of an encrinital stem in one part.

COMPOBITION, DRIED AT 212° r.

Carbonste of 0D - weeuwmmmocmcmsmemmenncannne 46011 g 0oy o oot of from.

Oxide of Irof cecreeemcemcmmcccccmccccames e 18.4=5%
T T N I 7L ) o i s 1 e e 2.160
Carbonate of lime .. c.veccecmmmrccmcccmcaccammman E,E:'rﬂ
Carbonate of magnesia. . .- ... et i 4.936
Carbonate of MaDZADESE ov oo cm oo i mmcmmnammm s 1.626
Phosphoric acid. .. .. i 2 kS A .630
Sulphuric 8Cid v cc e cccmmcemc e rcmm e amasmaas .B47
T T T R e S DTS TS L 366
T A70
Silex and insoluble silicates - o o oo cmemaa 17. 480
Watecrand lof8. v oo e ee e e e e mmes e e e mamma= LAT5

1042 . 000

8 i ——
e —

A good iron ore.
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No. 1153—Coar. Labeled “Biluminous Coal: ihirce miles southeast
of Jas. Wells', fiftecn miles east of M. Sterling, Monlgomery counnly,
Ky. Tlirty feel under conglomerale. DBed about twenly-two inches
thick.” (Obtained by Messrs. Downie and Lesquereuz.)

Coal cleaving in thin layers, with soft fibrous coal between; no
appearance of pyrites; but the weathered surfaces are soiled with
ochreous oxide of iron. Over the spirit lamp it swelled up and agglu-
tinated, leaving a spongy coke. Specific gravity, 1.264.

FROIIMATE ANA I'.-'IflI!

Moisiure < v e e e G i ||

Valatile mmbuahhle MAIEr, coceeccmmm—an i Total volatile matters. .. 41.30
Fized carbon (in the coke) .o ccvocee acna -
Salmon eolored mabied .« oo em i e e 15 2. ﬂﬂ} Light coke ... -oco... 54.70

104).00 100.00

i e ——

The percentage of su/plur was found to be 1.072.
The composition of the ash is as follows :

PN e o ot e e S s e e Se S e S g 0.FE4
Aluuumu, and oxides of iron and T T R 1.7
L-II:H'E e e A SRR - e mmm m e S R S ey B S SR e S WS e e ‘Eli
T T 1 LI
Phimipborie sl e s A T i s i e e e L e trace.
Bulphuric Beid cm oo e e m e emec e immer semmeeem————— A4
AR o s e s L e e e e T s S T traces

et . ———

No. 1154—Coar. Labeled “Coal from ‘Cabin Bank,' (owned by Jas.
Wells,) on the head walers of Hawkins' branch of Slate creek,
(Station 800, T. line Eastern div. of Survey,) Monlgomery county,
Ky. (Under coarse sandstone, like millstone grit.”") Obtained by
Jos. Lesley, jr.

A pure, deep pitch-black, shining coal, with some fibrous coal between
the layers. Over the spirit lamp it softened and agglutinated somewhat,

and swelled into a moderately dense coke. Specific gravity 1.270.

FROXIMATE ANALYAIS.
R s i i i e b i .60}

;'_--l.ur.i[g combustible mattera____.___._._ = 38.00§ Total volatile matters. . 41.60

1xei] earbon in the Coke v oeccceececeean 55.40 -

Purplish-grey asbies —..— - oo o"oooooo ;“,,f Muderately dense coke.. 58.40
10000 1. lJ'[l

The percentage of sulphur is 1.21.
29
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COMPOSITION OF THE aASH.
Silicd ceeeanacaa

e e e e e e e e e e e 0.884
Alumina, and oxides of iron and MANZADESC (v cececccccmcscscmsmme e e 1.3
L SR S S SRS SR SR S Se pR L lrace.
MRS T e S, R e T R o e o et o o e N
Bulphoric acid, IR, O O . o o i i o s o B3

3. Tuny

[ra—
S —

This coal remarkably resembles the preceding in composition and
properties, and probably is from the same bed.

MORGAN COUNTY.
No. 1155—Carpoxate of IroN. Labeled “Carbonate of Iron with Sul-
phuret of Zinc; in the shale al the base of the coal measures of

Caney creek, Morgan county, Ky.”

A rounded nodule. Exterior, reddish-brown ; interior portion dark-
brown: the fissures infiltrated with zinc blende and a whitish powdery
mineral. Powder of a light yellowish-brown color. A mixed portion,
without the sulphuret of zinc, taken for analysis.

COMPOBITION, DRIED 4T 2127 r.

Carbhonate of iron .. oee e imaeneaa e 48, G2 -
T i e T e R SR S 15_5_'.1)} =136.472 per ceat. of iron.
B i L e T L S 1.9H)
Caronule 0F LImE o cem s neas ce snms s an e mn e 1.480
Cirbonate of magnesia. . .- e cmomeea 6. 160
Carbonate of MADZADEIE « o ee ceccee e e m——————— -
Phnﬁpl:nr‘ln T || AT e e B Ll b Py T S5
Bulphuric aeld e e e s SIT
| T L] | R Ayl oy e O i Pl e e . 568
L e S Rl o b b S BEI li d H e e g SR 0D
Bilex and insoluble silicates .. . o e oo oo cmeecmmman 17.580
WaLEE A0 LD . oo e cnmman s s ae s e s b e e 5.078
100000

The air-dried powder lost 1.1 per cent. of moisfure at 212° F.
The proportion of sulphuret of zinc being variable in different speci-

mens, it was excluded from the analysis. This is a sufficiently rich ore
of iron.

No. 1156—So.  Labeled “Virgin Soil from the coal measures of
Caney creek of Licking river, Morgan county, Ky. Forest growth,
while oak, beech, sugar-tree, and black walnut.”

Dried soil of a light yellowish umber color. It contains some minute
ecales of micu and fragments of soft ferruginous saudstone.
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No. 1157—Som..  Labeled “Soil from an old field, forty-two years in
cultivation, from Judge W. Lyking’ farm, head walers of Caney creck.
Coal meamures. Morgan county, Ky.”

Dried soil resembles the preceding. Contains some fragments of fer-
ruginous sandstone.

(These soils were collected by Dr. Owen.)

One thousand grains of each of these soils, digested for a month in
water charged with carbonic acid under pressure, gave up soluble mate-
rials as represented below, viz:

't No. 1136. | No. 1157.
Virgin eoil. O1d feld.

I — &

Oreanic and volatile matters o .. o ooe oo e cee e m——aaa : 1.150 0.400
Alumina, avd oxides of iron and manganese and phosphates .. ___ 27 S
Cartopate of Ml e cece e rrecmen cmenem e s e —————— 1.150 LHi6
Mupned e s S e T e s S s L L e e L AT
Zulphoric seid ... ... S 53 A3g
Polaall e cemsice ciaacinaas . e ol e : U6 AED
Foda.. ... L, o 5 5 e 059 | trace.
Silich. ceamcammanas A e AT 047
Lm-—-'-“-"'ﬁﬁ'“."".i - T RN SN W N MM N W WO W FH‘T " FIEI
Soluble extract, dried at 212° F, {grains} _ __ ____ . _ o ... 3.333 1.933

The composition of these two soils, dried at 400° F., was found to be
as follows, viz:

' No. 1156. | No. 1157.

Virgin soil. Soil of old

| field.

Ormanic and volatile matbers . _ ool 7.943 4.881
Aluining o e ememms mmmeem—eemaccmemeeen’ 3.590 ' 3.415
Oxide of iron..a.... e e L S e A R B L S ; 3.260 2.710
Carbonate 0f M. oo oo ve cc oo oo memmccac e cc s omcmc smmm——————— 320 145
Magnesia _____. ___.__ e e e i e i e -459 .JES
Brown oxide of mADFanese . o . oo e e i acccmm— e ! 195 070
PhOaphoRiE Boil. v s i i e e e e i i ' 4 92
Sulplurie aeid o oo e e e m e m s cm e ———— JGT LS50
o s A T L A2 L2542
B oo e e ———————— i trace. 018
Sand and insoluble silicates. .. ... e R R T S AR i B4.160 BH.595

OEEL: i b i e B i e e e G eeaes] 10T 100,693
Moistore, loat at 400° F., (percent.) . oo oo eee e 2.325 1.550

———

The usu;l diminution of the soluble and essential ingre&ienta of the
soil is to he observed in the analysis of that of the old field as compared
with the virgin soil.
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No. 1158—Carnonate oF Irox; from a layer eighteen inches thick on
the lund of Silus Bishop, on Red River, six miles soulh of Hazle-
grecn, Morgan counly, Ky. (Brought by C. C. Mozley.”)

A dense, fine-grained carbonate, of a dark-grey color, sparkling with
minute scales of mica. Weathered surface brownish-red and yellow.

COMPOSITION, DRIED 4T 2129 p,

Carbopate of iR L. e cceecc i cesscmsmccacsamman 55,382 :
0 O IPOTE oo oo e e c e e e e s e s o e e ——————— E..'_ﬂ*ii =ﬁ-5ﬂl ]!ﬂﬂﬂ“-ﬁfl.m.
A I o L L i s i o e el
Cosbhonate of lime_ .o . oo e e e e 1.6=4
Carbuimate of MEEIesIa._ o oo immmmmcccccmee——aa 2.3974
Carhonate of MATI SIS oo ce oo o mme i mcommamamas 1.7576
Pho-plasric aeid_ - e eeem cccicccmmmaaaa .315
sulpliorie acld . o o e oo e mmmmimmmcmccmccmasa——— 269
] T R e S N e R e e L I P LR 2
EILA ¢ o e e o e e e m e mm e mm e —— i —— e m ATT7
Hilex and insoluble =licates v i miimc i mmaa 31,680
Bituminous mattersand losd.ce o e o ceececc e cccmmm———— Q357
110 . DD

A good iron ore, rich enough to be [il'ﬂﬁlﬂ_bi;’ smelted.

No. 1159—Nanve Avey. A saline effforescence labeled “Alum? from
nmicaceous grey-blue shales under bituminous coal. Three and a half
miles from West Liberly, on the Hazlegreen road, Morgan counly,
Ky.” (Collected by Messrs. Downie and Lesquereuz.)

A whitish saline matter of an acid astringent taste, mixed with frag-
ments of shale.  Soluble with little residue in water. Was found, on
testing, to be principally sulphate of alumina with small quantities of
chloride, oxide of iron, &ec.

If in sufficient cuantity, could be employed in the manuficture . of
alum, by the addition of potash salt, &e., &ec.

No. 1160—CosL.  Labeled “Coal, from a bed sizieen inches thick.
Casby’'s bank, a quarter of a mile from his house, on the Little Sandy
road, and on the Lick Fork of Elk branch, Morgan counly Ky.")
(Station 1741, base line.) Obtained by Joseph Lesley, jr.

A pure deep, pitch-black moderately firm, shining coal; little or no
fibrous coal between the layers. Thin scales of bright iron pyrites in
some of the joints. Over the spirit lamp it softened a little and left a
dense coke. Specific gravity 1.253.
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FREOLIMATE ANALTRIA,

MoivOre ccccececmcrrncnrm e emas = s 4.40 n

‘,‘ulin.ti.le combuostible MAtberF_ .o oo cceaca 34_[51; Total volatile matters ...... 39.20

Fixed carbon inthe coke . o oo ve cacaae o 60. 0%

Bull-grey ashes __ v cemccaaaas Pyt 1 ko """; P"“J’ dense cole .oooeeooo 60.80
1. 00 100, D

e e S —

The percentage of su/phur was found to be 0.672.

No. 1161—CoaL. Labeled “Coal from an opening made some lime
since, on Big Branch of Lick Fork of Elk branch of Licking river,
Morgan county, Ky. (Station 1690, base line.”) Obtained by Jos.
Lesley, jr.

A shining deep pitch-black coal : cleaving with irregular shining sur-
faces: not much fibrous coal. Ovwer the spirit lamp it softens and swells

somewhat, leaving a moderately dense coke. Specific gravity 1.250.

PROLIMATE ANALYSIS.
MO AU i i e s S .M

Volatile combustible matters_ ..oooe.__ T Total volatile matiers .. ... 44 .68

Fized carbou (in the coke) oo _. a4 .06

Light-grey-baff ashes .. .. ... 1.34f Moderately dense coke......  55.40
00 _ 100.00

The percentage of sulphur was found to be 0.87.

MUHLENBURG COUNTY.
No. 1162—Lwvosrre.  Labeled “Hoskins' Ore, lower bed. Muddy
River, Mullenburg county, Ky. (Coal measures.)
A dense, dark-brown limonite, in irregular layers, inclosing cavities
lined with ochreous ore. Powder of a yellowish-brown color.
Dried at 212° F., it lost 1.55 per cent. of moisture, and has the fol-
lowing

COMFOBITION ©

VRTINS s e i o oo T 67.340=47.159 per cent. of iron.
PUEBITIA w0 i im0 o 1.000
Carbonate of lime. o coe i mmmacceccooa trace.
R RIS . e v i i, s s - 615
Brown oxide of manganese . . oo .o ocamenmam oo~ -240
Phophoric seid .o ccmc oo m o c i cmscmeans moi s P 1.591
B e M o e L e L i i e N
TR L o e i e B e e e e e 154
I e L e L il 106
Silex and insolubie silicates. . .o oo eo 16.960
Combined Wbl .o e e cc e cera s e s s = 11.300
100.006

Quite & rich iron ore, and but for the considerable proportion of phos-
phoric acid which it contains, would be unobjectionable This would
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tend to diminish the toughness of the iron made from it; which tendency
might be diminished, however, by the addition of a pure aluminous
material, (pure clay,) with an excess of lime for the flux.

No. 1163—Cosr.  Labeled “McNairy's seven feel Coal, working bed.
Limestone roof. Elwood, Mullenburg counly, Ky.”

A shining, moderately firm, pitch-black coal ; iridescent on the sur-
faces of the joints. Fibrous coal between some of the layers; others
presenting an irregular shining surface. Over the spirit lamp it swelled
up and agglutinated into a light, cellular coke, giving out much flame.
Specific gravity, 1.287

FROXIMATE ANALYSEIS.

MOIEIER s e s i o e i B‘Jﬂ; .

Volatile combustible matbers. . oo .o -co= EE_HJ Total volatile matters...... 41.10

Fized carbon {in the coke) cocmeeomaa o 10 | [

Grey S S R 9 gyt Light coke ... _____ ___. 58.90
10D, (b IUD.{I'I_I

—r——

e —

The percentage of sulphur was found to be 2.711; which is con-
siderable.

No. 1164—Cosr. Labeled “ Upper Coal al Airdrie, used for making
iron, Mullenburg county, Ky.”

A deep pitch-black coal, rather brittle ; some fibrous coal between the
layers, and a thin white incrustation (of sulphate of lime) in some of the
joints. Over the spirit lamp it swells up into a moderately dense coke.
Specific gravity, 1.593.

FRAOITMATE AMALYSBIA.

MR o s s e S 7.0 .

Volatile combustible matters. . ....-.- :.:.3 ?ﬂ Total volatile matters. ... ...... 37.90
ixed carbon {in the coKe).oomeeceaoa- .70

Light-prey ashes .o o cceoomammocam e 3.4 Moderately dense coke......_._ 82.10

The percentage of sulphur waé -l"a:-1;|_1d to be 0.879.

COMPOAITION OF THE ASH.

TN O o im0 o i 0 A s 2,984

Alumina, and oxides of iron and manganese. .- ... e e — LT
R I e i o o i o o e 5 o o i trace.
MAEDERIA v e e Sees s ss e e s EEAs s P - — -233
Hilphere el o L e e S L L Gl S L .U63
Potash ... ... m e mem e e e e e —————— PR R —— - 183
Bods coememniam e o —————— o e i e i 135
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KELSON COUNTY.
No. 11650—Livestose.  Labeled “ Hydraulic Limestone, Bardstown,
Nelson counly, Ky.”
A greenish-grey, dull, fine-granular limestone.

No. 1166—LpmstoNe. Labeled “Magnesian Limestone, Rolling Fork,
Nelson counly, Ky. Upper Silurian formation.”
A light-grey, dull, fine-granular limestone, with small pores or cavities.

Weathered surfaces of a dirty grey-bufl’ color.

No. 1167—Lnyestoxs, (fwo specimens, a and b.)  Labeled “Mr. Trout-
man's Bwlding Stone, Nelson counly, Ky. Upper Silurian forma-
tion.”

A grey-buff, dull, fine-granular limestone.

COMPOBITION OF THESE FOUR LIMESTONES, DRIED 4T 212° p.

|
No. 1185. an 1166 (u. } Ne. 1166 (b.) No. 1167.
Bardstown. Rullmg Fork. Rullmﬂ Furk Troutman's
r | _

Carbonate of lime _ .. cceevcmeeeeoae l] 40.480 | 49.780 | 4d 98B0 ﬁﬂ.dﬂﬂ
Carbooate of magnesia_ .. ......cnu- 24.267 34.456 | 34.100 34,154

Alumina, and oxides of iron and man- |
EOOESE _ . . e cccmcmec—mmm=— 4.493 3.000 2980 | 2,108
Phosphoric aeid. - ocoeoecocacccnas L207 .246 118 118
%ulphm-ir, 7 0 | e e S Hég .1';5 .JE6 269
otash _ oo .4 L2710 . 258
B N e S I 042 l ‘posq Bot estimated "280
Silex and insoluble ailicates - .. ... .. 29,380 10,780 | 11.480 8.380
el R, (L Sal 987 1956 | ..o
100.143 I 100.000 100..000 100.039
Moisture, lost at 212° F., (per cent.) _ 0.4 | 0.40 | 0.20 |  0.20

All of these limestones will most probably be found to make good
hydraulic cement when properly calcined and prepared; except perhaps
the last one, Troutman’s building stone, which does not appear to contain
the proper quantity of silicious matter. But even this deserves trial in
this relation, as very good water cement has been made of maguesian
lime rocks containing as little silex as this. It is probable that a consid-
erable proportion of pofash aids in the formation of the silicates which
are essential to the hydraulic property. These bydraulic porous lime-
stones are not generally good building stones ; as was exemplified in the
building of the court-house, at Louisville, in which this kind of rock has
undergone rapid disintegration, by scaling, under the influence of the
atmospheric agencies.
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No. 1168—Fossi. CoraL. Labeled “ Favestella stellata. (Hull)
Junction of Upper and Lower Silurian formations, Bardslown,
Nelson county, Ky. (Lower Silurian formation.”)

An irregularly rounded mass of the fossil coral : the cells completely
filled with nearly white carbonate of lime.
Dried at 212°, the powder gave off 0.3 per cent. of moisture.

COMPOSITION, DRIED AT 212° F.

I 0 O T I im0 94.350
Carbonate of magnesia .. .. oo . e mememmmem e mm—m————— 2.419
Alumina, and oxides of iron and manganese - Lo aae . B6l)
Phﬂ:lrﬂ'mn-l: o e e 0T
e T o s i 434
Poreh s i s e T S e e T e e e Sl R 193
En‘llll.l i e e B o PR B e e L0
P e e e P S e A 1.4980

100,097

Quite a pure carbonate of lime, which would burn into a very white
lime.

No. 1169—Soi..  Labeled “Virgin Soil, from woodland, on the farm
of Mr. Feliz G. Murphy ; on ridge land belween the waters of Mill
and Stuart’s crecks ; north side of Beech Fork of Sall river. About
Jorty to forty-five feel below the level of the Bluck Slule. Forest
growth, beech, sugar-iree, large white and yellow poplar, black walnut,
hickory, white ash, mulberry, paw-paw, dogwood. Yellow (Upper)
Silurian rocks. Nelson counly, Ky.” (Collected by S. S. Lyon,
£sq.)

Dried soil of a light reddish-brown color.

No. 1170—Soiw.  Labecled “Sub-soil of the preceding, §c., §c"

Dried sob-soil much lighter than the preceding; of a reddish buff-
color.

No. 1171—Son..  Labeled “Soil on Felir G. Murphy's farm, §¢.,
Jorty feel below the level of the two preceding specimens.  Some flints
of sub-carboniferous or Devonian origin thrown out of the hole where
the specimen was laken, Nelson counly, Ky.”

Dried soil of a light reddish-brown color. Some irregular fragments
of porous, decayed chert, reddish ferruginous sandstone and shot iron

ore were sifted out of this and the succeeding sub-soil with the coarse
Beive,
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No. 1172—So01.  Labeled “Sub-s0il of the next preceding. Feliz G.
Murphy's farm, §c, §e."
Dried soil of u lighter reldish-brown color than the preceding.

No. 1173—Sow.  Labeled “Under-clay. Thirly feet below the level of
the two preceding spevimens : from five fecl below the surfuce, on a
rool wad. Feliv G. Muiphy's farm, Nelson counly, Ky.”
Fragments of porous, friable, magnesian limestone, full of encrinital

stems, &c., were found in this specimen ; the analysis of which is given

below.

No. 1174—SoiL.  Labeled “Soil from an old field, now in pasture; on
Feliz G. Murply’s furm, Nelson county, Ky.”
Portions of magnesian limestone, (see analysis below,) were found in
this and the succceding sub-soil, with some cherty and ferruginous frug-
ments. Diied soil of a dirty, light reddish-brown color.

No. 1175—S8ui..  Labeled “Sub-soil of the preceding, §c, §¢c."

Diied sub-soil a little lighter colored than the soil preceding.

One thousand grains of each of these soils, digested as before described
in water charged with carbonic acid, gave up the following materials,
Y4 :

| I
:No.1169 No.1170. No. 117).'No.1172. No.1173. No.1174. No.1175.

I : |
Sail. Euh-mil.? Soil. i Sub-soil. Unider- l'Dfll.ﬂeId.ESHH-mi!.
o ] clay. :

— —

Organic & volatile matlersl 2.300 .49 i 1.410 il 0.350 1.600 | 0.3150 , 0.3
| i |

Alumias, & oxldes of iron & | H

manginesc & phosphates’ ST JED i n2g L0=0 L1000 AhR3
Swrbopate of lime .. oo .1 1. K20 L2610 0 1.6=0 | .3 2.180 U rEY
Maznesin .  coee comecnces'  0IT 250 301 24 AUT 0 216 103
Sulphwric acid.ccmaeeen. -, Are2 MG 530 a2 079 o34 | L
Pl . ocecmiiccimcmeeme 2270 Wikl o e A5G 0uE | A2
- R e et ) B | " | 1 86 0 teaee.) L0 RO PR | 1 s
1] -7 - P | 1940 100 L14h A 162 10D
Luss (water & carbunic acid) o SR L T L B LS A b 072
Watery extract, dried at | | [

2129 F., (graiga).......' 5.005 1.467  4.540 , 2.100 5.300 | 2.117 ' 1.833

i I

The composition of these seven soils was found, by analysis, to be as
follows, dried at 400° I.:
30
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i ] i [l [l
N 1162 No 1170, N, 1171, N 1172, Nn, 1173, No.1 'ITIIJNn, 1175,
Suil. Sub-seil.  Eoil.  Sob-soil Unles- Old field. | Sub-sail.

clay.
Orzanic & volatile maiters;  7.35) 1 2032 T7.563 ' 5H.RI2 9.975  4.M316 4685
AN . ccee meeeee = =] 4,900 | h.125 4,850 6.64" H_oT40 4430 (.99
Cigide o fron _ ... ____.| 4.5 1 4.925 5.425 6.415 12.675 A.+H5 G.415
Carbopate of lime oo eee. ATE L 45 All il 3.22] L0 EITH
Magne-in ..o ... N MY i R 2 T ¥ EX 9-3
B own oxide of manganese AL | A2y 0 T2 LRI0 L6 2 45
Phosphorie acid .. ..o ... A 145 252 142 149 44 113
Sunlphuric acilde oo oo . JiGg I A3 A6 50 gl A5 gy
Potash _______ .. ___.__ 252 Ll 452 .49 44 L0 A0

BOL i, immmnisgmwanl ANT e Ln A L7 k2 159
Snnd and inzoluble silicates 82,0495 | E3.470 79.295 TR.705 | 61.095 B5, kU5 B0.495
] 0 A T e A 05 34 !

Total - oo JO.eT2 (000U IHLOWD 00125 (100059 100526 100,591

-t e m—— e ——— e e amm—  m—ar

Moisture, Inat at 400° F., i | ] I'
(per ceul.y oo ooe oo 3.210 2.100 3.610 3.235 1 4.875 2,300 , 3.225
! ' ]

1 i ] ] :

These may be clussed amongst our best soils. The under-clay does

not exhibit as much richness in potash and phosphoiic acid as might
have been expected; but its proportion of carbonate of lime is luge.

The soil of the old field shows a smaller quantity of potash than any

of the soils. The sub-soils do not appear to be richer than the surlace
soils.

No. 1176—Livestoxe. Labeled “Porous Magnesian Limestone found
in the under-clay, (No. 1173,) on Feliz G. Murphy's land, Nelson
counly, Ky. Upper Silurian.”

A friable dull grey rock; exhibiting numerous fragments of encrini-
tal stems on its degraded surfaces. I’owder of a light buff color.

No. 1177—Livestose.  Labeled “ Yellow Magnesian Limestone ; found
in soil No. 1174, on Feliz G. Murphy's farm, Nelson counly, Ky.”
Powder of a light-buff color.

COMPOSITION OF TOESE TWOo LIMESTONEsS, DRIED AT 212° r.

No. 1176. 1 No. 1157

_From under- | Frum soil-

! clay.
Carbonpte oF TR . o e e i i i i s e i 54.0+0 4 .CED
Carbonate of MAENEBIL _ oo oo e o e e vcamcseameaaan u9.562 29.6Lh
Aluminz, and oxides of irop aod menganese.. .. L. __. 2. 9wl 9.7e0
Thosrhooke sl oo s e e L L i 054 | trace.
Bl pRETE BETU o e e e e o i o e i i i o e i tras e
| {5 DT SR e e SR R B e sl R
IO . e i i s g S G B O L2440 L1
Bilex and insoluble pilicates_ . _ .. ___________ ehga TR f R ! LEEd 10.580
Water and 1048 .« -.c. .. . A — PO e 1.662 | 1.2

: 100.000 | 100.009
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The limestone No. 1177 contains a remarkable quantity of potash,
and might prove a hydraulic limestone.

No. 1178—Livestoxe. Labeled “ Limestone from the Turnpike, head
of Mill creek, (used in melaling the road,) Nelson county, Ky.”
(Sent by 8. S. Lyon, Esq.)

A fine-grained, compact, light-grey limestone, incrusted with and con=
taining irregular veins of calcareous gpar, with a bluish-green (or grass-
green) mineral under and mixed with the calc. spar.  Tha green material
is 4 caleareo-magnesian minerul, colored with oxide of iron; containing
no phosphoiic acid.

THE COMPOSITION OF THE LIMESTONE I5 48 FOLLOWS :

Carhionnte ol e, o o e cm e cemieamcctEas s ems EEaEEimemEssmEEEsa 93.980
Carlnnnte OF MA T NEMIR oo mesn cnmremcccs e as e e s S - oo e S 2.797
Alumina, aud oxides of | iron and manganese . __ . i imceacimamoao L0
Plwaphioric B s e R e e e B A Y |
Bl e Bl s e e L L IR e e .
Bl o o S T L i i i e e i A e L e .1e@
M s e L e L e L S e, T i trace.
Silex and insoluble gilicaled o meccce v cmrccssmm s ———— 3.u40

10,662

No. 1179—SoiL.  Labeled “Virgin Soil from the land of Wm. Price.
Woodland. Forest growth, poplar, beech, hickory. Geological horizon,
bluck slate. Nelson county, Ky.” (Collected by S. S. Lyon, Esq.)

Dried soil of a grey-chocolate color. Some rounded cherty frug-
ments were sifted out of it wiih the coarse seive.
No. 1180—SoiL. Labcled “Sub-sotl of the preceding, §c.”

Diied soil lighter colored and more yellowish than (he precedivg.
Some cherty and ferruginous fragments were silted out of it.

No. 1181—Soi..  Labeled “Soil taken forly yards dislant from the
preceding two specimens ; same geological horizon ; from an old

Jield whick has not been cullivaled for three years. Nelson county
Ky

Dried soil resembles the last in color. Contains some cherty and fer-
ruginous fragmnents.
No. 1182—Sot.  Labeled “Sub-soil of the preceding, &c.”

Dried soil lighter colored and more yellowish than the preceding.
Contains some cherty fragments.
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No. 1183—Son.. Labeled “ Soil of an old field; at the horizon of the
Upper Silurian voxks. Nelson county, Ky.” (Collecied by 8. 8.
Lyon, Esq )

Dried soil of a dark grey-buff color. Some iron gravel sifted out
of it

No. 1184—Son.  Labeled “Sub-soil of the preceding, §¢c.”

Sifted out a few fragments of iron gravel.

One thousand grains of each of these soils, (air-dried,) digested in
water charged with carbonic avid, gave up of soluble maferials as repre-
gented in the following tablle :

| i 1
Nea. 1170 No. 11= 5o, 1191, N 1162, No. 11E2.| N, 1164,
. Virgin | Sub-guil. Old field. Sub-suil. Od Beld | Sub-suil.

sl

| .
Ormanic ond volatile matterao .o 0,930 f 0.400 0.350 0.267 0.551 | 0.407

Algamira, and szides of iron apd man- t i i
gameso amil phosphates oL, 204 AT i 104 (94 L2207 | .0f
Cubunate of lime oo ccenececaa.  1.FU6 AT B0, T L9130 .663
Mar et e e imcnee cmmmmm immaae S5 a3 ud G et 187
Eulphuric aeid oo o i e e aaa ik AN g2 022 L9 059
Bl e e L e R S T LEd RIS LA RITT.] RIFL A5
By o iime immicmccccccscaeaa trace My g2 i g NIk, A3
o [ L7 i e sy 0 D e A A [ LA 197 o227 i idd | 221 .a13

Watery extract, dried sl 212° F.. , = |
{grawns) i e b et e 3.528 1.433 ].5541 1.C45 2.257 1.819

 The composition of these soils, dried at 400° F., is given in the fol-
lowing table:

Ne. 1139.  No. 1180. I Neo- 1131.

! I
iVirgin goil.  Sub-soil. | Old Celd.

No. 1172, No. 11E3. No. 11E4

Sui-soil. Ol Geld. Sub-soil.
i

Orgzanic & vol mstter- 0.656 | 3.R00 4.556 1.7-5 5.149 4.7°5
Alumina .. ... 2. 362 J3.990 2 4.390 2.7 4.712
Oxideofiron_ .. _.___| 3.2~5 3.91m ¢ 4.395 5. 4.0 5 LS
Carbounte of lime........ | 3906 172 156 L146 221 246
Masnesia.___..__.__ i 41 1.524 . 1.214 1.273 .503 536
Browu oxide ui‘mnngu-| )

M8 o oeme o e e 310 i L L3N 215 95 120
Plwr<phoric acid_ ... ... , ] 1Rl Lahg L2 16l 342
Sulphuric acid. e ... ATE A7 Aa A89 i 150
Putiiol) oec vecnionecine | -135 175 BRI 206 ¥ 2
SOMA o scamimin i s 046 NIk 45 46 047 -6l

Sand and insoluble sili-
Cabfl e mne mame s g2.850 EG.520

83.045 & F4.E95 B5.420 £3.495

Moisture, lost at 400°
F., (per cent.) .- ... 3.375 1.950
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In these sois, which present general tmits of resemblance, there may
le observed the usual differences noticed | e'wecn the coinposition of the
soil of the old field and ibat of th> virgin soil. With the exception of
tLe potash, ull the essential ingredients are in smaller proportion in the
former than in the latter. A smaller ainount of soluble matter also is
extracted by the carbonated water from the cultivated soil.

No. 1185—Son.  Labeled “Virgin Sodl, from the farm of John Trout-
man.  Woodland. — Forest growth, beech, sugar-lree, and poplar.
Waste of the Bluck Stute and Upper Silurian Limestone ; (above the
horizon of the growth of cedur ;) Nelson county, Ky." (Procured by
S. S Lyon, Esq.)

Diied =oil of a light chocolate color. Some ferruginous and cherty
pudicles and a small rounded quartz pebble were silted out with the

COAYEE SCIVC.

No. 1186—SuiL.  Labeled © Sub-soil of the preceding, §'¢.”
Diied soil a little lighter colored and moie yellowish than the preced-

ing.

No. 1187—Sot.  Labeled “Soil from the furm of Ra/ph Cotton, north
side of Beech Fork of Sull river, five feel above the base of the Black
slute.  Containing chert of sub-carboniferous origin, Nelson county,
Ky.” (Procured by S. S. Lyon, Esq.)

Diied soil of a light (hocolate color. A consideralle quantity of
fragments of decomposed chert were silted out with the coarse seive.

No. 1188—Sow.  Labeled “Sub-soil of the preceding, §¢.”

D.ied soil snmewhat lighter colored and more yellowish than the pre-
cading.  Some small ferruginous and cherty particles sifted out.

One thousand grains of eich of these soils, digested for a month in

water charged with carbonic acid, gave up of soluble malters as repre-
sented in the following table:
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I ]
i No. 1182, i No. 11586. ! No. H.EIT.] No. 11EB8.

Virgio soil | Sub=soil. | Soil. ' Sub-seil.
| ' |
Orranic ond valatile matters .o oo oo ooman oo 0.783 | 0.370 0.600 0.793
Alnmime, and oxides o! iron and manganese and! 1 ! I
phosphales ... C . cccal smmncc i cemc e maes 131 131 147 054
Curbonate of lime. . oo oo =540 147 1.4m k97
Masnein . v cmmcracercmvscmmcmcns - L2H 127 L2999 .21
Sulphuric 8cid .vceee s cmcscim csmmm e ———- 22 028 not estini*d 041
R S S e S LT R 065 | 016 .096 64
Sdd cececmemm e cmmemmmm e ———————a - LG4 096 16 121
Bilens s e L e L e e e 25 . [ 299 1]
TR . e s B o e e Gl RS s e
Watery extract, deiedat 212° F., (zraina). ... .. 2,117 1. L=k 2290 ¢ 2467

The composition of these four soils, dvied at 400° F,, is given in the
following table:

PR
e

! No. 1185, No.1156. No. 1187, No. 1188.

Virgin 20il. Sob-seil. Soil. ' Bub-z0il
|

Organic and volatile matters ... .oocoeeee| 4,521 9.931 5.396 | 4.355
ATV |l i a4 o i i o i i i | 3.744 4.115 2. 4490 | E. 140
Orxinle o PO .« o oo e m e e e o meme | 2.mED 3.410 4.570 | 6.er5
Courtymate of lime oo oo ccmmica o | 196 ! Niry 371 AR
T R A S —— | a2 545 156
Drowp oxide of Menganese. oo v omeceacnaaaan 95 ) 16D ™ 1] LTI
Pho=phoric acido oo oo __l kTR UG 247 o016
Salphurie a6ld - o . e cic s smss i mnm - il 04l T Ll
Pu[.],:i.h _____________________________ = mwa -]H 11“ -E‘"H .';41
T [ i T e M e Al A2 54 Rl

Sand apd insoluble silicates. . _ ... ... B7.0700 1 BT.k45 E5. 1495 | TB.T
I o e s o s s v i, 279 | 1.342 0 T4 47
Total_ e ceee TR s - 10000 | 100000, 114000 | 100
Moiatore, loat at 400° F., (per cent.) _.._ ... 3.245 ) .-II&I 3.775 | 5.275

No. 1189—Marry Cray. Labeled “White Clay, (or Sub-soil)) near
the road on the farm of Mr. Stephen Cumﬁrmr. South of the 126th
mile of Base Line, Nelson county, Ky.” (Procured by S..S. Lyon,
Esq.)

A greyish-white clay, mottled with yellowi-h.

No.1190—Cray. Labeled “Yellowish Clay, (or Sub-s0il,) found imme-
diately under the preceding, &c., §¢.”

A brownish-yellow, ferruginous clay, or sub-soil.
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CONFORITION OF THESE CLATS, DRIED T 212° r.

[
F No. 11E9, - No 1190.
T

Marly clay. Ferrugin's

R ] e

I I G e e S S s i e S i T 12.960 15.743
BTk v ccccc i cmmemmsmmmemmmme sme mmmmm e emmemm e e e m—— L2 G~ 54.2=1)
DRI O MO oo i i o o o i 6.740 12.940
Coarlpimate OF limie e e e se e cmcccc s e mmm—— e == fmamasamma 12 el 1.49=0
M'agllﬁil e e e L AED 1.216
Brown oxide of munganese.... - o.occoocccmcmaccn smmcecmecmmcama=a- AR L
I‘hu-tphuril: Bl s L e e e e L2355 1.0e8
Sulphuric aeid. o oo em e e mcmmae——a |not e=tim'd notestim™d
V] E | R B B e Sl RS s L SRR R ST | D.r4d 0 1.971
L 1 T, nut eatim®d 122
Waler, expelied ac red heab .. .o .. I R T 12.500 10500
Lﬂ'il ArmEES SR TR S S ES e SSFS PSSR RS SR RS SRS S e SRR rE e s S| - s EsEEs - -'“?I-
101131 i 100 0U0

These clays might probably be used with advantage on soil, in their
immediate neighbiorhood, which has been exhausted by long culture, or
which is deficient in lime, alumina, phosphoric acid, or potach.

No. 1191—Sow.. Labeled “Virgin Soil ; from the farm of Hezelkiah
Mobley. Lick creek ; east of Bosion, Nelson county, Ky. Ten feet
under the level of the Black Slate, and probably derived in part from
the Upper Silurian rocks.” (Obtained by S. 8. Lyon, Esq.)

Dried soil of an umber color. Some fragments of limestone sifted
out of it.

No. 1192—Sor.. Labeled “Sub-soil of the preceding, &c., &¢."”
Dried soil lighter colored and more yellowish than the preceding.

No. 1193—So1.  Labeled “Soil from an old field, farm of Hezekiah
Mobley. Lick creek; east of Bos'on, Nelson counly, Ky. From
the bed of yellowish soil immediately under the Black Devonian Slate.
The soil i3 probably the waste of the upper part of the Yellow
(Upper) Silurian rock, and of the siate and shaly beds at the base
of the Knob-stone.” (8. S. Lyon.)

Dried soil of a light chocolate color, with a tinge of yellowish. Some
large cherty and ferruginous particles were sifted out of it.

No. 1194—Som.  Labeled “Sub-soil of the preceding, &¢., ¢
Dried sub-soil lighter colored and more yellowish than the preceding.
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Some cherty and ferruginous fragments were sifted out of it wilh the
CONTSe Seive.

The quantity of soluble maflers extracted from a thousand grains of
each of the:e soils, by digestion for a month in waler charged with car-
bonic acid gas, is stated in the following ta .le:

i No. 1191, No.1192. No.1193. | No. 1184,
['Firgin sail. Sub-=ajl. Old feld. ' Sub-agil.

Orpanic and volatile matbers_ . - . ... l 1.170 0.500 | a.673 . 0.350
Alumina, anil oxides of iron apd manganeee and

ph 4phates ..----._-___.-.---.,-_--.-.---1 164 47 MRT 03t
Carbonate of lime. o oo. o ool 3.914 1.e07 | LG 396G
Muie S o cmecmc e cc v remm iy m e ] e B LB a0 | ]
Ralplitric S0l e e e oo csams cmm o s s emmmm o LT 24 G | 29
| LT | 1 e S e e il e B e A3 Ly A A28
Bothd o e R L T e AR g1 e tree.
T[T o, S e g S ety i o O el L S0 13l
Y O T e e NS NI U R B AP SO | AR s i e e s e T
Watery extract, dricd at 212° F., (arainaj. .. i G. 30y B_577 l.m2y 'l 1.i41

The virgin soil is said by Mr. Lyon to be more immediately derived
from the Siluran 10cks than the =oil of the old field.

The cownposition of these soils, dried at 400° F., may be seen in the
following table:

—a

I.[1'«-|'<:-. 1191, No. 1192, No. 1193 No. 1104

I'&'ir;;in soil Sub-soil. 014 SHeld ~ Syb-soil.

Organic apd volatile matters_ . oo oo oce oo am e | 10.435

6. ™7 G .50
ATIMIANL oo e o cimccmccm s m s imemameeon i J.400 10, 549 1.190 5.¢91
Oxide of fron . o o amn e oo cmcicc e 11,385 1355 3.670 5.1.a
Carbonare of lime. - oo oo e oo i 6.146 it o LA
o B T T O A S S PRSP 5.710 1.0 A JE=6
Brown ox'de of manganese (... o .cooie cnne. B Jidh g 170
FPlwephoric weild o oooo oo oo . L5 ~A6T AT R}
Sulplorie aeid. . oo e e e IET 150 A3 33
e I o o i o o e B LA LT L N HT)
s L1 T, . LK i LA Aig2
Sind nod inraluble silicaben, o oo b o Cmeeimas [ L &1.R2H) EO_N4n B4, =)
7 P L A S 1.174 1.6 ATY
b L) Lwe (siHp LRI (1] B v an a0y
Moisture, lost at 430° F., (percent.) .. ........» 7.2 | 9.%13 L L | 3455
]

The virgin soil is evidently of a dilferent character from the eoil of the
old field, and probably was more immediately derived from a limestone
stratum. It contains a much greater quantity of alumina and oxide of
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iron, carbonate of lime, potash, &c., &c, than may be supposed to have

originally existed in the old soil. Its proportion of sand, &c., is quite

small. IF properly druined, it ought to be a very fertile and durable
soil.
NELSON COUNTY.

No. 1195—Warter, senf (Oclober, 21st, 1857) ly Dr. J. F. M-
lan, of Cuarlisle, from the only pond in an iuclosure, where caltic die
of nuli~iickness during the dry months, on the farm of D. W.
Mathers, near thal pluce. Nicholus county, Ky."

The water deposited a sediment in the jug on standing which contain-
el silex, (or fine sand.) alumina, oxide ol i1on, &c., and appeared to be
simply fine earth washed from the soil.

Tie water was carefully examined and submitted to a {horough anal-
ysis and testing for the presence of injurious mineral matters, but noth-
inr of the kind which might be supposed to cause disease was found in it.

The quantity of saline matters which it contained was found to Le quite
small, only 0.049 per cent., which bad the following

COMPOSITION, DRIED AT 2127 p.

Carhonate of lime oo oo 0.12661) [Held inao'ntion by car-
Cartrnate 0F MaENed it _ ccc o oeccce e cmmmnamme remamn LM5i4f  bonic acid.
Eulplivie of lime. .o oo iamdcaecs cmmmmme someas g
Sulphivie of MagReaid. oo vcccecccsmmcccmccsmman s nmm—- 0744
Brilphate of potagh . oo e mce e cmce cmmmcccc e aan SN 325
Sulphoie of 8008 .. e cc e e e e e— e e - =T
Chluride of maguesivm. ..o .o e iememece e cammaacs 07
B e o e e e e e mm . m i mm e —————————— T
Lol e e o e e R e b e e LT
0. nguin

This is in the proportion of rather less than three and a half grains
of saline matters to the pound avoirdupois of the water.

No. 1196—Soi.  Labeled “Virgin Soil, from Jumes M. Turner's land,
from woodland pasture. DPrimilive forest growth, white and red
oak, poplar, some black ash, wild cherry, and a good deal of beech.
Waters of Stoney creek, Nicholas county, Ky. Lower Silurian for-

mation.”
Dried soil of a vellowish dark grey color.
No. 1107—Som.  Labeled “ Same Soil as the preceding, from a field

whick has been more than fifty years in cullivation; lying wasle ever
dince 1862, Jus. M. Turner's land, §e., &

Dried soil, lighter colored and more yellowish than the preceding.
81
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No. 1198—Som.
Jas. M. Turner’s land, &e., § ¢
Dried soil of a greyish-buft’ color.

CHEMICAL BEPORT OF GECLOGICAL BURVEY.

Labeled “Sub-soil of the old field (above described.)

One thousand grains of each of these three specimens of soils were
digested for a month in water charged with carbonic acid ; to which they
gm:e up sﬂ!uhh, matters in the proportions stated in the following table :

e e .

: No. 1196. No. 1197. | No. 1194
\Virgin soil., O1d field. | Sub-scil.
r E
|
Ormnic and volatile matera_ .. oo oo meccaeaao. 1 0.997 0.550) 0.9%]3
Alumina, and oxides of iron and manganese and phoaphates| AT 121 030
Coarbpatie of Bme .. o o oee e o e e e m——————e 1.E340 l ﬂam .63
MLl L e e e e e T e I 144 RiE] Ay
Hulphuric seid e rrsm e ——— rdm N k1] L3
TPRRAANY, i i W e s i B B S b B o e e i e A3 2 ROL )
NI o v e i = o o O o o A2 025 L
e e e i s e e e A 200 1= 247
TN o i e e i e o o e . o e, B R .
Watery extract, dried st 2129 F., {pgrains) o .oo o ooomao o' 3.543 ! 1.933 I 1.2:0
The cumpumtlen of these soils, dried at 400° F., was found to be as
follows :
| No. 1196. | No. 1197. | We. 1293,
'Virgin scil.| Ol field. | Sub-soil.
I
: s S
Orzanic and volatile matters. . __. e e e e ] ' 7.629 | 5.339 | 6.687
AR o i s R e e e e 4.360 r 69650 11.:X5
T TR T 1 OB UGN N B e 4.465 | 5.950 | T.4967
Coarbugate of lime .- ccaa. e A e TR s e T e T . 5H) L9345 ! ]
D PTIIIIL  m d om i  imi  n i o . e o | L7065 | AN «Eal
Brown oxile of manganese. . oo oo _..___ LA ! LT A4
Fhoaphoric Boid o cvee cormciccmesssssmnn annm———————— 1 211 | 193 ~adl
Sulphwicacid. ..o .o.c.. SRR i e de S 058 | -050 016
TIOTRAIY. o i o e g m i o g S B ' 35 T A3
o RS e R G SR S A | .131 071 78
Sumwl and insoluble silicaves oo e Bl.120 79.720 T1.E50
B e e e i A S Loea e R AT 45
Total -_---------,_..-_.--d_-.-_-----.---+-+---E 100.076 | 100.199 | 100.000
Moisture, lost at 400° F., (per cent.) o oo oo o oeeoe o omns | 2.500 __;-_ﬂ_l' 4.150

 The soil of the old field does not appear to be as much impoverished

as might have been expected ; indeed it may be considered still quite
fertile ; most probably because some of the sub-soil, which is quite rich in

the nutritive mineral elements, has become mixed with it in the process
of cultivation of the field.
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OHIO COUNTY.
No. 1199—Coar.  Labeled “Bull Run Coal, Ohio county, Ky.”

A pure, shining pitch-black coal, which breaks pretty easily, and cleaves
into thin layers, with some fibrous coal, like vegetable charcoal, in patches,
on the surfaces of the layers; the rest of the surfiuces being shiving and
irregular. Over the spirit lamp it softens and swells up a great deul
into a light and spongy coke, giving olf much flame. Specific gravity
1.298.

FRADXIMATE AWALTHIA.
L O I s s e i 2,60

Yolatile combustible matters__ ____________ 41 H Total volatile matiers...... 43.80
Fized canborl (in the coke) o o oo oo __ 52, o
Purplish-grey ashes ... ... ey 3.54 ¢ Lighteoke . ... ... 66.29

10040 100.00
The percentage of sulphur was found to be 1.829.

No. 1200—Coar. Labeled “Crawford’s Coal, Ohio county, Ky.”

A rather dull pitch-black coal ; rather tough, with an even satiny
cross-fracture. No fibrous conl between the layers. Over the spirit
lamp it swells a little, gives much smoky flame, and leaves a dense
coke. Specific gravity, 1.389.

-

FROXIMATE AMALYSHIS.

TVOTARRIIN e i 1.50 s
"-’a;:l.ﬁl' rombuoatible mattera . .- oo, i 30510 Total volatile matters.. .. 41.20
5:?'1;;':“ (in the coke)....crrnnn-o--- g{ﬁ Dense coke.oemunnncnunennn 58.60

The percentage of sulphur is 3.234.

COMPOSITION OF TIE ASH.
T e e i o e A o e A 12.0=4

Alumins, and oxides of iron and manganese.. ... Bt S R e e o S ]
DI . o o s i e e e e e e e el . S i e o o o e
B A e o o e T e e o, s i 446
Fhunphuric R o e e e A e e T e L b 4 tree.
Sulphude meid . e cccessmsmmmeem e iem—ed ma e o e L
P AN o i o e e e o e S s s e LT
B = o s A03

21.536

The first coal appears to be a good, soft bituminous coal, but the latter
contains too much earthy matter and sulphur. The ashes contain more

alkaline matter than is gencrally supposed to be present in coal ash.
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OLDHAM COUNTY.

No. 1201 —Lwvestoxe. Labeled “Rock from which the white ashy
soil was derived. (See No. 737, in Vol. 111, of these Reports;) one
mile northeast of LaGrange, Oldham counly, Ky. Upper Silurian
Sformation.”

No.1202—Lmvestose. Labeled “Hydraulic? Limestone, Curry’s Fork
of Floyd's creek, Oldham county, Ky.”
A fine-granular, duoll, greenish-grey rock. Adheres slightly to the
tongue.

COMPOMITION OF THESE LINESTONES, DRIED AT 212° .

No. 1201. No. 1202,
E LaGrange. Floyd's creek.

Carbonate of Tme. .. e s e ccccm e rcccccmtemmmm— cm——— | 41,587 41980
G mate nf mugnesis - oo oo i s cmm e 24 .50 2 .40
Aruming, and oxided of iron and manganes€ . . oo o oo meeaan | 5.rgn G.r60
Phophwrde aeid o oo oo cmam i i cmamacnemcammaae L4 410
Sulphorie achld - oo e e ] X Lar6
F--I‘.‘.I-II--..-'---------------------------------~---------"--t 455 LU
I I e o e e . i g . i o i S o s . 1 e
Silex and insolub'e silicates .o e s e e n—— 23500 24.6-0
Waler amil Jsd . o e e dmsssssimmcsmesdmsss s mmmsem . 1.614 d.b.5

T w JRL I

Bo:h of these rocks, which present a stiikicg smilurity of composi-
tion, would very probably furnish good hydraulic cement, when properly
calcined and prepared.

OWEN COUNTY.

No. 1203—MagL.  Labeled “Shale, collected from the spring (now dry)
supposed lo cause milk-sickness. Walers of Dickey's creek; a mile
and a half from Benj. Huyden'’s, OQwen county, Ky.”

A dirty-bufl’ and brownish ferruginous clay-like substance.

COMPORITION, DRIED 4T 2]12° .

Sani and inaoloble silicates. . o oo eaaes A T 29.24%
Alnmina, and oxides of irow and mangunese - .- oo .o e 19.940
CarBomate 0 Time o ccai e sdor mm s s e e s m b a .- e e e 34.550
Cailionate of I'I"ii-l.;'l'l-ﬂ-i-l ----------------------------------------------------- 5.207
Piaoaphsic il S e e e e e e A A T e L e R A A s e Sl
Bulphuric a8l v o e e e e e e e ms s sss s cssses s mmm— 2
o8 T [y S EEmE I EEmA S A S . - mAssas e ESes s 49
B-ﬂ’l..l.il......-..-.-------- FE S S SRS EE R RS e P e . -m‘u
Wutor 80d Jofie ce cr e e smee cme—raae R —— S R A > £.49d

e —

1ou . pud
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No. 1204—Somn.. Labeled “ Virgin Soil, from woods, on the first
furm after ascending the hill from Ilurmony fo Slumping-Ground.
Forest growth, wihile oak on the lop of the ridge, some beech on the
sides of the hill.  Southern edge of Owen county, Ky. Lower Silu-
rian formalion.”

Diied soil of a chocolate-grey color.

No. 1205—Sow.. Labeled “Same soil, from an old field ; on the road
Jrem Huarmony to Stamping-Ground, §c., &¢.”
Dried soil resembles the preceding,

No. 1206—SoiL. Labeled “Sub-soil of the old field, &c., &c."

No. 1207—So.  Labeled “Virgin Soil ; Weston Jenkins' lard, two
and a half miles from New Liberly, Owen counly, Ky. Forest
growth, beech. Lower Silurian formalron.”

Diied soil of a chocolate-grey color.

No. 1208—SoiL.  Labeled “Sume s0il from a cullivated field on Wesion
Jenkms' furm, §c., §¢c”
Diied soil a little darker colored and slightly browner than the pre-
ceding
No. 1209—So1. Labeled “Sub-soil from the same cullivated field,
&, 4.
Dried soil resembles the preceding.
One thousind grains of eich of these soils, digested for a month in
water charged with carbonic acid gus, gave up of soluble mateiials as
stated in the following table:

No. 1204. | No. 1205. | No. 1216. | No. 1207. : No. 190€. | No, 1209,

Virgin mu.il OW Beld. | Sub-soil |Virgiu soil.| Old feld. | Sub-soil.

Orzanie & vol. mitters 0.630 | 0.517

I i
0.313 0.3585 : 0.450 0.3

Alnmina, anl oxides of !

irom & muiZanese &

rhoaphtes ... e 147 130 N6 147 R r) 097
Cll‘trﬂll ite uf IEIJM ----- -3“-' | l!m !ﬂ'. !Hi !151 -1"‘
Migietin . cvcmr commmm L0 | e T B NN S
Bulphurie seid. . v oa L3 - Jh G 133 031 23
Parailiss s s B iaisss LTS ] A2 52 057 J0c8
] [ O L 031 SR ARkt MRS MY | .
BilSen . oni e snmn v Al Lkl <21y < 10 254 L2191
Lot oo ommnans A NEl e = w7y ™

] i

Waterr extruot, dried at )
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The composifion of these six soils is stated in the following table, viz :

| No.1704. No. 1205. | No. 1206. | No. 1207. No. 1208. | No. 1209.

l'i-'irgiu goil. Old field. | Bob-soil. t"-"irgin soil. Old Geld. | Bub-soil.
Orzanic & vol. matters, 4 E65 6.026 4.319 4.112 5.218 3590
Aluming. .. .ceeeeoo-o 2695 3.470 5.0 2.545 | 3. 16l 3.695
Oxide ol iron .___..__ .m0 3.915 ° 5.260 | 2.995 | 3.360 3.7195
Corbonate of lime .__.! traces. tr-|:-e'..| traces. LG B b LU45
Magnesia . ___ ______. ! 014 915 1.178 | .Be6 Li0H .746
DBrown oxide of man- | -

EuDERE (.. . ___ ... .5 A0 220 ! AT .Ad3 .h35
FPho=pharic acid. .- - . e A7 L2y 144 L2190 T
Fulphurie aeid_ ... _ RIE ] 450 | 033 .45 62 58
Potash. oo e cmeee e e | 94 AeY L2 16 : 149 1
e | AR Rl et g L 040 | 9 ! A2 049 ug2
Sand and iosoluble sili- '

cales . ___._________ 828 .029 B1.870 | B2.820  EB.120 E5.970 B7.295
LoB8 aommeceeas .736 267 .393 1.059 BT o

Total anoo oo 1041, D00 1 Oy, AREMY 104D . W) 1000, (I 00000 | 100_61]
Moistore, lost nt 4007 ¥, i :
(er cenb.)o oo uaa. 2.355 2.925 ] 2.775 | 2.515 | 2.750 2.575

i ——

These soils, which are much poorer than those based on the dlue lime-
slone of the Lower Silurian formation, would be benefited by top-dress-
ings of lime or marl. Such a marl as No. 1203, from this county,
described above, would answer the purpose admirably.

OWSLEY COUNTY.

No. 1210—Carpoxate of IroN. Labeled “Carbonate of Iron incrusted
wilh gypsum, disseminaled in the black shales twenty-three feet above
coal No. 2, Proclor, Owsley, counly, Ky.” (Obtained by Messra.
Downie and Lesquereux.)

A dark-grey, fine-grained carbonate, in flat pieces about an inch
thick ; surfaces on both sides changed into dark brown peroxide. Pow-
der of a dark dirty bufl' color. Specific gravity 3.£71.

No. 1211—CareoNate oF IroN. Labeled “Iron Ore from the north
bank of the North Fork of the Kenlucky river, forty feet above the
river surface; on the land of John G. McGuire, one mile above
Proctor, Owsley county, Ky.” (Obtained by Jos. Lesley, jr.) Geolo-
gical position, between the main and upper beds of coal.

Portion of a large nodule of compact, fine-grained, dark-grey carbonate
of iron. Exterior surface, and surfaces of the crucks, with a thin coat-
ing of yellowish peroxide. Some of the fissures filled with cale. spar.
Specific gravity 3.405.
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COMPOBITION OF THEAE TWO OLEM, nllr.n ar 2129

No. 1210. [ No. 1211.
|
|

Proctor ore. Ore, 1 mile sbore
— Proctor.

Carbonate of ir0m _ oo o oo e e ' a8 321 - 62.292
Dxide of In0m _ o o e o e e cmem et rmmme .. 29,564 7.726
Aluming coee cac e cecacaa. R RS R L=l 50
Carbonate of lime_ .. ...... S — T 1.9=4
Carbooate of mupnesin .o .oooe o oo ! B.414 . H.rbS
Carbonate of MuDZINess. .- e accnaramcacrcecn mmaaat 1.0k} 1.324
Plioephoric a0 . . .coce e crnaccnsonsmsrassrnmcs rams ' L1590 1.463
Eulphuric acid . ___-_,_,._._-.--_-.,---,.--"-.-.-.-i -2 .al0
Pobmal . i i e o 1 A -2
BOdi o e o i mmnr mmememmmmmm e sm—— - Hi J347
Bilex anid insoluble ailleated . .o o ero ez meet 29,500 11.9=0
Biwuminous matter and 1048 . o vce oo e e e I 4.620 2,647
Tutal.--.--..----.-----“-.-“__-_4---..-..--E_ Moo 100.000
Percentage of metallic iroB. - - - o oonmooeeomee T se304 34w
Moisture, lost at 212° F., (pereent.) __ ... ________ | 0.70 | 0.G0

— e

Rich enuugh to be pmﬁtahly smelted into iron, but containing mther
more phosphoric acid than is desirable in iron ore.

No. 1212—S8avise ErFLorescence called in the neighborhood “nitre ;

on the shale with the carbonate of iron. Proclor, Giesley county, Ky.
(Collected by Messrs. Downie and Lesquereux.)

White satiny, acicular, crystalline powder, on and mixed with frag-
ments of shale. The solution in water was neutral. It is pretty pure
sulphate of magnesia, or Epsom sall.

No. 1213—Coar. Labeled “Coal from the Big Vein, aboul three fect
to three feet ten inches thick, owned by Philips; on the west side of
Mirey branch ; aboul a thousand feel from the river, and one mile
Jrom Droctor, Owsley county, Ky. Geological position, under the
conglomerale or millstone grit.”  (Obtained by Jos. Lesley, jr.)

A pure looking, deep piteh-black coal, with some fibrous coal between
the layers. Over the spirit lamp it softened, agglutinated, and swelled

into a rather dense coke; with much smoky flame. Specific gravity
1275

FROLIMATE ANALTHIN.

MOIBUINe concan i m el memn e s E W
Yolitile combustible l]'l.'l.".lEl." e o i 6; Total volatile matters _. 36.40
Fized carbop in the coke _. oo momeeenn -
Lighe greyashes. . . oo veicccacaancnnas 7. It:; Moderately dense coke.. 63.60
100 .00 100 .00
= ==
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The percentage of sulphur was found to be 0.796.
Bilied oo e e e et e cacana 3.9¢4

Aluming, and exides of iron and EEANEE. oo i i, 9.ED
iR i i e 03
T, e o o e i e i L ey A e R s T il
Bl Mt o e e e it e e e not estimated.
Putadll oo e e e e o it e Y e T L2
B o e s e m s mEmEE S S E RS s s e e o 175
T.159

No. 1214—Coar. Labeled “Coal from McGuire's ‘Big Vein,' on Upper
Stuflebean creek ; half a mile north of Proztor, Owsley county, Ky.
Geological position, under the conglomerate” (Obtiived Ly Joseph
Lesley, jr)

A pure, deep-pitch-black, thining coal. Some fibrous ceal be'ween
the layers. Over the spiiit Jamp it softened and agglutinated and swell-

ed ioto a moderately dense coke. Specific gravity 1.235.

FROXIMATE a¥ail.Taia,

Moislare .. coveccccccnamcmmcasace e cmn 2.%) . ’
Voilatile combuarible matiers. .o ooon. oo ___ ki LY Total rolatile matters .. £9-60

Fizelcirbon (in the coke) oo e oo coennn 54.H
Lighi-tawuy webes __ . __ . _.._.._ 1.5

1M . 0 Tuw. ud

Moderntely dease coke__ G).40

The percentage of sulphur was found to be 0.645.
COMPOSITION OF THE aASH.

TR RIS B i B 0.324

Alnmina, snd oxdes of iron sod manguuese. oo .o oo b0
IR, .. - s s s B e o i e S e a trice,
VT T SRR SR i e e B e « 2
B T M o e s o i e e s e i T 152
el nl ol e i i R S S e e ind
1.50

i ——

No. 1031*—Cosr.  Labeled “Coal from Beatly's river bank big vein ;
ninety feet above the river, al ils north side, between Lower Stuffle-
bean creel: and Miry branch, and nearly opposite to Proctor, Owsley
county, Ky." Geological position, under the conglomerate or millstone
grit.”  (Obtained by Jos. Lesley, jr.)

A pure deep-pitch-black, shining coal; with fibrous coal between the
layers. Over the spiiit lamp it softens and agglutinates, gives much
smoky flame, and leaves a moderately dense coke. Specific gravity,
1.338.

‘n:d’l'hil and the following nomber, 1031, sccidentally omitied in their proper places, are latro-
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FROLIMATE ANALYRIR.

Moistir® coecrccccnrenninmmacencaen sennne 1.5 .
Volatile combaatible mattern. —.oo-.oo._ 36.7({ Total volatle matters...  38.26
Fized carbon (in theecoke) . . ______._ 55.14
-7 il e oYt Nvbdidta i 6. 6¢ Moderately dense coke. .. 61.74

100.00 100.00

The percentage of sulphur is 4.074.
COMPOSITION OF THE ASH.

I I i e 1.284
Alumina, and oxides of iron and MADEADESE. oo cce corccee i ceccmccm— e 4.380
NI i e o o, e g o i a trace.
MaSNESIR e e cccicmimmmeamcram. mm e mm e mma s . - ————————— .266
Bulphuric acid, alkalies, and Loms. oo o o oo e oo e 670

POWELL COUNTY.
No. 1032—CarBosaTe oF IroN. Labeled “Knob Iron Ore, above

Stanion, Powell county, Ky.”
A fine-grained, dark-grey ore; weathered surfices dull reddish-brown
and yellowish. Powder yellowish grey. Specific gravity 3.3571.
COMPOSITION, DRIED AT 212° p.

Coarhopate of B8 ..o ceci s cnancmsanncssssnsannan ﬁl-ﬂﬁﬂ; =12.021 per cent of iron.

Dzide of PO ceccccmicaccscccncctnnnemcmuscmean= 10, 500
BT M o i i s o s i e e o 2. 450
Carthonate of lime .o e eececmeccccmecmccmcccmean 5.780
Carbonnale of magnesta_ _ . o oo ee oo 10.048
Curbonate of manganese .o oo oo 4.034
Phosphoric acid. o cee iumemm e cacmcicccmm e aaaa 1.088
Salphoric 8eid. . ccac e e cmcecaaccccecsmmmm e m s 235
D o s e i o e s B e e i 227
Bl e 267
Silex and Insoluble silicates __ .o o cee oo i 14.040

100 .081

No. 1215—Somn.  Labeled “Virgin Soil, from Moses S. Conner’s farm,
near Red river, Powell counly, Ky. Prinapal forest growth, small
white oak, also some hickories of small size. This soil 13 chie’y
derived from the Black Devonian shale.”

Dried soil of a dark umber-grey color. A considerable quantity of
fragments of dark grey and soft red ferruginous slaty sandstone was
sifted out of this soil with the coarse seive.

No. 1216—SBom. Labeled “Same Soil, from an old field, fifleen to
twenty years in cultivation. Moses S. Conner's farm, &c., &c.”

Dried soil of a buff-grey color. Contains fragments of red ferrugin-
ous slaty sandstone, but not so much as the preceding.
32
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0. 1217—Som..  Labeled “Sub-soil, from the same old field. Moses

8. Conner’s farm, &c., &ec.”

Dried sub-soil of a light, greyish-buff color. Contains fragments of
ferruginous sandstone, like the preceding. These were sifted out with
the coarse seive before proceeding to the analysis.

Oune thousand grains of each of these soils were digested for a month
in water charged with carbonic acid gas, to which they gave up soluble
materials as represented in the following table:

. No. 1215. |Hn 1216. | No.1217.
Virgin soil. Soil of old, Bub-soil.

ﬁeld
Organic and volatile matters_ . __. ... _________ 1.617 0.566 | 8.460
Alumion, and oxides of iron and manganese and phosphates_ 714 314 181
Carbonate of ¥ime_ . oo e . 260 217 147
Mapneshs oo s s el i iy i 098 i 118 | 223
B PP AR o oo s s e .033 ! 19 . 45
| 5T | et e SO D P E e S D e e A A e e L oy 14 L0ET " .49
TIEIL o v s s i e S L 1 e o i ] 3T .DET ; 21
Blilien: . coiinds Dlsidan oridanaatin gL el sy L0 | 200 200
Logs .o oo a5 5 o i e e ; -042 8 | T L
Waltery extract, dried at 212°F., (grains) oo o oo oo I 3.135 1.%03 1 1.326

The composition of these soils, dried at 400° F., was found to be as
fOHﬂWE, viz:

i
No. 1215. | No. 1216. ' No. 1217.
'?:rgi.n goil.|Soil of old, Bub-soil.
| | fleld. |
Orzanie and volatile matters _________________.___.____. 8.033 5.12 3.625
T e I T ——— 3.215 4.300 4.630
Oxide of FM0N - ccccccmcssnsmcctacccn e mmeaa e sm . i 4.805 5.245 5.865
Carbonate of lime —.ccecame i cstiam e ccccmccam e on ! .095 070 | N
Magresin .. e as S e =24 .5 420 540
Brown ozide of manganese.. oo .o .. __ . ... ; 130 220 -145
FPhoaphoric acid . e i 978 174 143
Bulphorie seid_. .. _ .. ____. e b 5 £ s e e e e : 278 110 067
| il | Tl B A e B R e o e S .79 290 50
ﬂ'ﬂ'd-'l et T Bt s e L L T | .ml IB'I 067
Sand and insoloble silicates_.___ ... _____._____ ____.| B1.T795 B3, 820 83.940
Lo i i tscree e e ! -100 022 .528
T o5 a5 mmme oo et mm mm mn e mm e m s ! 100.000 | 100.000 | _100.000
Moistore, lost at 400° F., (pereent ). _ - oo, 2.90 2.00 | 1. 815

The large proportion of potash in these soils shows their origin from
the black slate. They ought to be fertile and durable soils. The only
deficiency observed in their composition is in the Zme, which can easily
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be supplied in top-dressing, and which will, no doubt, much increase their
productiveness.

PULASKI COUNTY.

No. 1218—CarsoNate of IroN ; from the coal mines of the Cumberland
C.d Company; near the Falls of the Cumberland river, Pulaski
county, Ky.” (Sent by Gov. R. P. Letcher.)

A dark-grey, or mouse-colored, fine-grained, compact, carbonate of
iron. Weathered surfaces reddish and yellowish. The specimen is appa-
rently from a layer about three and a half inches thick.

COMFOSITION, DRIED AT 212° .
Carbooate of IMOD. .. cc e cmsmm e e e e m= m—— 79.781

Oxide of iron .ooo.. S P R T A e 1.561 =39.638 per cent. of iron.
BATUBREIIIL . i e e o, e o e e 1.060
Curbonate of lime. ... e aee aaae 1.580
Carbonate of magnesin. o o mmmeaeooaa 3.094
Carbooate of MANFANEAE - oo ooe o oo e ocomas 12
Phosphotic Reitd. oo e e cecmmsccamm cmmmm rm s mam .18
Balphurie Bodl o i e e e «269=0.104 cent. sulphur.
TR o e e Lt P e 212 = Ph
Boda: ool R o e B B e e 034
Bituminous mAber.. e cccmecomc s cmcmammemscmeman . B2
Silex aod insoluble silicates__ ... .. oo oo B.T80
T oo i o o i el 1.91
1040, OO0

Quite a rich carbonate of iron.

| ROCKCASTLE COUNTY.

No. 1219—Coay, from Wm. Dyre's bank; on McClure branch of West
Fork of Skegq's creek ; about eight miles east of south from Mount
Vernon, Rockcastle county, Ky. Bed only siripped ; three feel dis-
closed, but 18 about forty inches thick, with about a three feet head of
black slate roofing.”” (Obtained by Joseph Lesley, jr.)

Rather a dull-looking coal; pretty tough; not much fibrous coal
between the layers. Exterior stained with ochreous oxide of iron.
Over the spirit lamp it swelled up into a spongy coke. Specific grav-
ity 1.249.

FEOXZIMATE AMALYSIS.

Moishure — o e e e e e s 1. .
;:_ﬂlat'lle combostible matters_. . oo oo %‘g.‘“ Total volatile matters ..-... 39.40
ized carbon {in thecole) .o ceecccaaa- .2
Cermpar R g e T o34, Spomgyooke ......_.....  60.60
100,400

100 .00

|

The percentage of sulphur is 0.818.
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No. 1220—Coar. “From Henry Mullin's bank ; in a ridge which
divides Roundstone from Skeqq's creek waters ; one mile southwest
of his house, and five niles southeast of Mt Vernon, Rockcastle
counly, Ky. Bed forty inches thick, with a capping of three feet of
very hard, bluish, slaly shale ; and above il siz feel of blue shale.”
(Obtained by Jos. Lesley, jr.)

Resembles the preceding. Over the spirit lamp it behaved like

that. Specific gravity, 1.200.

FROXIMATE ANALYSIS.

MoOiStUFe e e e ccmccem s = ———— 1.7 :

Volatile combuastible maters_ . .___ ﬂg LA Total volatile matters ... 35.00

Fized carbou (in the cokeé) «canceceene e 59 B0

L-i.ght_gfe: Eﬂhﬁ _____________________ E_m]g Muﬂmtﬂ}' dense "PD"E.T mk. EE'M
_100.v0 100.00

The percentage of sulphur was found to be 0.685.

COMPOSITION OF THE ASH.

BIlICE .  emcrmcmmt e cm m s s e e e S 0.784
Alumina, and oxides of iron abd mangeDese. o o ool oo e mm e maes -5¢0
Carbenate of lime. oo oo e - ot i B e .0Ed
Magnesin .o oo aen smiccciois sescsccciccsssscssre e i smemacar e asar -atib
Bulphoric 8o - o mnmc cssses e s assssmssssemm - 111
By o e e L L e e e e e e S i 046
IO s o e i i i 5 e i e i M3

ROWAN COUNTY.
No. 1221—SaxpstoNe. Labeled “Knob Building Slone; mouth of
Triplett creek, edge of Rowan county, Ky.”

A finegrained, grey sandstone. Adheres to the toogune. Powder
uearly white. Specific gravity, 2.539.
Dried at 212°, its powder lost 0.40 per cent. of moisture.

COMPOSITION, DRIED 4T 2127 r.

Band and insoloble silicated v cen e e e i rme e cmmme—re e e —m———— 90.240
Alumine, and oxides of iron and mANEADESE. oo o o m oo emaaae 3.965
LTy ey T T e e e vt Sl e C R e e e e L e 1.450
Mapgnesis. .o ccecmeicmems s essssemmac o acesEs e cmeem— s eeesee—maam———- L9052
D PRI BN i b i i i e o e B o ol o s A7
Bolpbune acid . - v e e e e m e - —————————————————— 269
Pobaal cuu: cnam i il et S R el e T S T i e 336
B0, o e e e e e e i i n m i i m m—————————— e S m e em JED
Water, expelled ata red hemt. o oo oo e e e e s ssemasmae S 2.900

100,328

The fact that this sandstone adheres to the moist tongue indicates

that it will absorb moisture; and, consequently, be liable to disintegra-
tion under the influence of frost.



CHEMICAL REPORT OF GEOLOGICAL BURVEY.

No. 1222—SoIL.

203

Labeled “ Virgin Soil, near Morehead, Rowan

counly, Ky. Forest growth, white oak, chestuul, hickory, beech; some

sugar-tree and black walnul.”

Dried soil of a dirty, greyish-buff color.
sandstone were sifted out of it with the coarse seive.

Some fragments of soft

No. 1223—Som. Labeled “Soil from a farm in Morehead, Rowan

county, Ky., fifty or sixly yearsin cullivation.

Kuob formation.”

Dried soil of a greyish-buff color, lighter colored than the preceding.
One thousand gruins of each of these soils, digested for a month in
water charged with carbonic acid, gave up of soluble materials as fol-

lows, viz:

i No.1222. No. 1223,
I

Yirgin mn.! O'd field.
|

|

Organic and volatile matters .o oce oo e icecccciare e
Alumins, and oxides of irvn aud manganese and phosphates
Corbonate of lime. .. .-...
hid:ﬁ&ﬂl e e s eSS S SR S S S e fE S SS s SSS s -
Sulphuric aeid
Pumh— EEEmTsEraE em T T S AR T f R T e T T T ET ST ST T A ... -.-——"

Sods.ceramnmmmn s :
1] o SOV S — e L [ ——.

il i |

--------------------------------------------------

s

Watery extract, dried at 212° F., (groins). o oo oo
1

1.966 0.507

H -4 L2
347 K1l

: 137 -366
| 024 092
Rl . 045

029 | 020

.081 114

I 9.161 | 1.928

The composition of these two soils, dried at 400° F., is as follows:

No. 1222, | No. 1223,

Virgin soil.| Old Beld.

Orzanic and wolatile matters oo oo e e mm e T Ay 5.461 3.797
Alumind cccecmcccccimcnmmcccacn SEmEE EEES A WS S —————— 3.490 3. 165
R O AP o o o s i i s i i i s i o o o o 3.0:5 1.FES
Carbimate of M. . o o e e e e e e pe e m— e LA 195
Mlgllrﬁn ot s e e i, T s e e e T =y 279
Hrown vxide of manganese_. ..ol .. .195 MBI
Plasplyorie weld .o co Lo e e L 078 N5
Sulphnric aeid oo e e e e 110 .08
Pk e L L L R e L S e T ey A0 L191
BOL L e ———————— e e m e JERD 025
Sand and insoluble silicates. .. oo .o e . eI BE. 530 90. 420
B e mmm e e E s e —————————————————— e e - F 11 O

g 5 | o P cemmcesacena| 100,000 [ 100,140
Moistare, lost 2t 400° F. ... ovooooceeoiiineeomoe oo 1.850 | 1.950

— il
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The only deficiency observed in the composition of the virgin soil of
this locality, is in the proportion of plosphoric acid. The addition of
ground bones, or of super-phosphate of lime, or guano, would doubtless
make it quite productive. The soil of the old field exhibits the usual
signs of partial exhaustion: it may be improved by the same means,
just indicated, with the addition of wood ashes.

SCOTT COUNTY.
No. 1224—“SaaLe, frem milk-sick district. Floyd's Fork of Dig
Eagle, Scolt county, Ky.”
A f{riable, dirty-grey-bufl shale. Powder of a light buff color.
No. 1225—Mvup=toNE, from milk-sick distriel.  Floyd's Fork of Dig
Eugle, Scolt county, Ky.” (From neur a shecp fuarm where the
disease was more prevalent than ordinary.)

A friable, divty-bufl, shaly rock. Adheres to the tongue.

COMPOBITION OF THESE BOCES, DLIED aT 212° r.

No. 194, ! No. 1225,

Shale. Mudstoue.

Sand and insaluble silieates oo oo aeemme o oo ciioci-ascaooo 75.920 77 .B40
Alomina, and oxides of iron and MANZANERE - oo oo oo oo oomeioaan 11.660 9.140
Carbopoate oF M. e mcc cmmcs tmmssm s s rs s s srm e pm g mam 1.450 3.584
Curbonate of magnesia and loss . e dmmaiaan 6.220 3.4
Phiomphoric acid oo oo o e e e e e e | -4e2 - 266
Sulphurfic acid .. .- —ccescisamicismrmsmsmmmiae cmmmaa i 338 s
T T s e iy e e i o A A U oy o e 'mot eatim'd .579
I o o T i o e s not estim’d D47
Water, expelled at ared beat v e oot mmm e e : 3.300 4.340

| 100,000 [ 100.000

These shales were fully tested f-:rr traces of the poisonous metals, but

nothing was found in them which might be supposed to occasion the
endemic disease.

TRIGG COUNTY.
No. 1226—Lvoxite.  Labeled “Pot Ore from D. Hillman’s Empire
Furnace, Trigg counly, Ky.”
A curved, irregular layer of dense, dark colored limonite, inclosing
a large cavity, through the walls of which project some remains of
coralloid bodies, (probably cyathophylli.) Exterior, soft ochreous ore, of
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red, yellow, and brown colors. Powder of a handsome Spanish-brown
color.

No. 1227—Livosite.  Labeled “Brown Ore, Empire Furnace, ¢
A dense, dark-brown limonpite; in pretty thick irregularly curved

layers, incrusted with bright red, yellow, and brown soft ochreous ore.
Powder of a brownish-yellow color.

COMPFOMITION OF THEAE TWO ONES, DRIED aT 21927 p.

No. 1226. i No. 1227,

Pot ore. |Brown ore.

| T

Oide of irOB_ oo voememeons e e B6.540 | 68.540
A - o e e e e e e i i e s IV i o B o 5bl) ]
Larbonn e of e i e i e e e e & Lrace. trace.
DIV AT oo v, o, e o S 0 A 0 A Bk 289 E5d
Heuwn oxide of manganese. . . e Led Y |
Flisaphome il . oo e e Iy 156
Bulphibee meiil s L i e e 166 172
7L U S S £ S S Sy S e R Ny | L1933 L5
o1 || P T R T T R e o M L e Ll LA O g 076 N et
Hilex and insuluble silieabed. o v e e e e ee s s ————————— 7.0=0 17. 100
OB M B - L e o i o i e i e ot o e i s J 5.560 11,160
| S5 i et ol ool s VI B e e St e B | S 559
oL e e s e g s o o T 1ib1 (142 TOH) DD
Moisture, expelled at 2122 F. oo e mcam cm - : 1 H.'l'll' 1 .EI-}EII

—_——
i

Percentage of metallie 008 —on onn o on oo e e e 60.605 I[ 48 009

The “ pot ore™ is the richer, but the “brown ore” will doubtless yield
the tougher iron of the two.

No. 1228 —LmvestoNe. Labeled “Grey Limesione used as a flur at
Empire Furnace, Trigg county, Ky."
A moderately coarse-grained dark-grey limestone, containing fossils
and presenting shining erystalline facets.

COMFOSITION, DUED aT 2127 F.
Carbonate of lime

................................ 93.040==52.21 per cant. of lime.

Carbonate of ma I e e ce e mr e mm e m e ———e 1.259
Alumina, and oxides of iron and manganese. .. ...... 2.980

sphorieacid. . o de e e iecmcmaeaa none
Solphrs sl T R e e e T 242
Potash __ .. ...... e e e e cemmememeee: am = 193
By L 179
Silex and insoluble silicates .. __ o oo ceeoo 1.980
e e B L A o e e B T 127

100.000
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Well spited for the use to which it is applied ; especially as it con-
tains no phesphoric acid. 1t would be still better did it contain less
sulphuric acid.

No. 1229—1Ieox Forsice Stae. Labeled “Slag from Empire Fur-
nace, Trigg county, Ky.”

A dense, smoky-blue and grey-blue slag; mottled with dark (car-
bonaceous?) matter ; opalescent; translucent on the thin edges; con-
taining a few air-bubbles. Before the blow-pipe it easily fuses into a
light bottle-green glass.

COMTOSITION.

TBUBIL oo o o i S i i 64.480 Contaioing oxygen=133 .4E5
F LT 1) ] e e LR Sl S A R T - P - | ey syt 2.464
LM e e e s m— e mm————————— 19907 e 5.493
I L T e e e L R i ) R e S 421
Protoxide of iron.. - cce e ce v e escnmeaaaa B.AGD .. s 1.434
Protwxide of manganese. . .o omececen i ) | S e e e 204
Phesphorie meid . oo e trace.
Bulphoric acid . ccececccccrcmcccmce e mmaame trace.
Potash _ e e 1.9 . . .12
Bodla; o oos s sl e e e i | 1 SR A N r2
1uu.026 10.514 345
The oxygen in the bases ia to that io the siliea, af__ o _____ 100.514 is to 33_485
OF B8 vocuc —mmcrmzzm=az== - 1 isto 3.204

This slag approaches very nearly, in composition, to what is called a
tri-silicale ; and the large proportion of protoxide of iron in it (6.462
per cent.) ghows that the addition of more limestone to the flux would
be benefictal. By reference to the former volumes of the Report, it will
be seen that most of the charcoal furnaces in the northern portion of the
State use limestone enough to produce a bi-silicale slag; and doubtless
the larger quantity of lime tends to remove sulpbur and other impuiities
injurious to the iron. The addition of some aluminous material, (free
from phosphoric acid,) to the flux of the Empire furnace, might also be
an improvement.

No. 1230—Pic IroN. Labeled “Sharp Iron, Empire Furnace, §¢.”

A fine-grained, dark-grey iron. Yields to the file and extends some-
what ander the hammer.

No. 1231—P1a IroN. Labeled “Foundry Iron, Empire Furnace, &c.,
&’
Rather a fine-grained, dark-grey iron. Yields easily to the file; in
small fragments breaks readily under the hammer.
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No. 1232—Pig IroN. Labeled “White Iron, Empire Furnace, &c.,
4.{:. "
Very hard and brittle; quite light colored : presenting a confused,
bladed, semi-crystalline appearance on the fractured surfaces. Dissolves
with difficulty, in dilute acids, and by means of iodine in warm water.

COMPFORITION OF THESAE THAEE BFECINENS OF FIC |RON.

I i
‘ No 1230. No.1231. | No. 1232,
'Sh:lrpirnn. | Fﬂundr] White iron.
! 'l iron.
TOONL e it i s e e e A e e i e 92.984 | 93.686 95.747
raphite .o e e e b e e s S B e e i 2.700 | 3.200 trace.
Combined carbon. ...... e e 1 2,060 1.360 a.4im
B RO i s i o e i o S b g .132 .133 Mk !
R e e D R e e e | 1104 | 1.536 73
DT e S S 2rq | 146 104
AlMINOE . o o vims smic i cs i s s e L S JATT L30T L1493
Rl o L e e trace., trace. trace.
o Ty 1 T e e e - L e e S L3965 | 264 L2204
| LT T e e o o M ety P S L 11 N52 A g .157
Er T LT o e e PR e LN 0 Y R L e trace.. trace. trace.
Phasphorus . e e e e o | L2449 C3Ey .333
= 071 o 1] PSS PR S U 094 26 .080
L e e e e S RN fomsett i : 94
7 e SRR Ao L o i S : 100.062 | 101.341 ' 100.000
TRl CRIDOB .« ceee oo e e emoe e mm e o s | 4760 | 4.560 . 2.400
Bpecific Sravity. o omeeee cecemeseme emcmn AR I : 7.0629 ‘ 7.4872 | 7.6095

For the analysis of the hearth sandstone used at this furnace, see
Union county.

The specimens from the Trigg county furnaces were collected by Mr.
Jno. Bartlett.

No. 1233—Lmvoxtre.  Labeled “‘Pot Ore,’ from the ore beds of
Centre Furnace, two and a half miles back of Empire Furnace, Trigg
counly, Ky.”

A geode formed of a layer of dense, dark-brown limonite, about half
an inch in thickness, forming the walls of an irregular cavity, three to
four inches in diameter. Exterior of the geode composed of soft ochre-
ous ore. Interior surface generally hard, and sometimes beautifully
iridescent, sometimes smooth and polished, mammillary, or botryoidal.
Occasionally the cavity of the geode contains clay, casts of fossil shells,
or crystals of sulphate of lime; almost always they are filled with water
and mud, the analyses of some specimens of which are given below.

33
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These geodes of limonite, called by the furnace men “pots,” are fre-
quently found of very great size. The powdered ore is of a reddish-
brown color.

No. 1234—Livoxtre.  Labeled “ Brown Ore, Cenire Furnace Ore
Bed, Trigg county, Ky.”

A dense, dark-brown limonite, in thick irregular layers coated with
red, ochreous ore. Powder brownish-yellow.

No. 1235—Lwontte.  Labeled “Brown Ore from a bed close to Cen-
tre Furnace, Trigg counly, Ky. Too near to the furnace to be work-
ed; considered superior ore by the manager.”

A dense, dark-brown limonite ; containing several small cavities lined

with small quartz crystals, and a silicious incrustation. Powder of a

yellowish-brown color.

COMFOSITION OF THESE THREE ORES, DRIED AT 2127 r.

No. 1233. No. 1234. No. 1235,

Fot ore. | Brown ore. | Brown ore
) K Dear furoace.
Oxide Of FOM <o o mmeemecmoe mcmmme i mm e m mmemeee s 78.840 73.540 | 73.340
Alemine s Lo e e L e L S e S ] 1.380 1.360 [ L9921
Carbonate of lme —ac- ccmccircsssscsmsimrmmmamm- trace. irace. | trace.
Magpesia. .- oo e e cn e vs et s e ET3 .500 597
Brown oxide of manganese . ___._________________ LIED 640 444
Phosphornic acid ... .. A e R R e e e ] .4m3 L2090 .159
Sulphuric 8eid oo e n v ! 441 097 475
Pornah o oo L e e S T | 270 .59 | 260
T S —— R ——— L1497 .23 043
Silex and insoluble silicates. (o oo eean ; 11,5680 9,740 15,380
Combined water.... ._o.... O — I 3520 11.320 | 9.460
Bl e T S e e T e g ] 1.236 301 1-) O
I o S S S S ceeee_ 100.000 | 100.000 | 101.038
Percentaze of metallic iren oo o oo, ! 47.230 _'_51_ 511 51 _3'1,_;
Moisture, expelled at 212° F. ... ... _._._ _--_l N _{;ahl 0.340 l__ "0.400

|

No. 1236—Lnvestoxe.  Labeled “Limestone, used as flux at Cenire
Furnace, Trigg county, Ky. Found in the neighborkood.”

A grey, fossiliferous limestone; glistening with small crystalline facets
of calcareous spar.
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COMPOBITION, DRIED AT 2127 p.

Carbmate ¢f lime. .. 94.94N=31.276 per cent. of lima.
Caibomate of mnrmesin . eeee e e cammansonmn amamaan 1.49054
Alumina, sod vxides of iron and manganese .. __ .. ... L2=0
Phoaphoric acid .- oo oo oo .. P s .156
Silpherie agid. oo e i e S e . ——-not estimated.
Ponah = o S e S s T s e e e s R LAEL
Hady s e i s e e e 166
Bilex anmd inmoluble milicates ___ .o .o 2.540
L |

No. 1237—Iroxy Furnace Siuac. Labeled “Slag from the Grey Iron,
Centre Furnace, §c.”

Translucent, purplish-blue, marbled with opalescent grey-blue. Before
the blow-pipe fuses readily into a clear glass, which becomes filled with
air-bubbles on continuing the heat in the oxidating flame.

No. 1238—Inrox Furnace Suaa.  Labeled “Slag from the Lively-Grey
TIron, Centre Furnace, &c."
Olive-green, translucent on the edges; containing many large air-
bubbles, as well as numerous minute ones. Before the blow-pipe it is
not so fusible as the preceding : melting into an olive-green glass.

COMPFOSITION OF TIHESE BLAGY.:

! No. 1237, ; No. 1238,
| Blag (grey Oxygen. Slag (Lively- Ozxsgen.
| iren.} grey.)
Siliea - __. g s SR S s i ) : 65.140 = 33.822 . 63.GED = 3].0U64
Almins - eas e iiiidis i issidenal 7.5 = 3.541 B.EED = 4.150
Lime ..ol 22, 715 = 6.761 2].0F8 = 6.112
Moagnesiv_ . ____.___ R S R 26 o= 340 965 = .ir5
Protoxide of irnn. oo oo e oL 1.404 = .30 Q.52 = .535
P.owxide of mwnganese. ... ___________| A7 = LA G642 = 142
Ph'FFh&_ﬁE a._-c:'n.l ...................... | marked traces. marked traces.
Swiphurie aeid_ oo nut estimated. - 269
Potash .o e e e e e e | 1.564 = JPES 1.640) = .26
Suda ,_.____.-_-____,________‘__"__"_I ) 1 e ik d=0 = .58
LO8S . o eemm oo | T A7
Total. oo e e | (LTI 11905 ' 100. w00 11 .5G8
Th_t nxyren io the bases is to thut in the! i =it 1 = g e
Bilicawm. oo f 11,305 to 373,822 11.566 to 33.064
OF Rl S e L TR R T T 1 to 2.9491 | 1w £.E39

These approach very nearly to the composition of ¢ri-silicates.

No. 1239—Pic Iron. Labeled “Grey, or Foundry Iron, Cenire Fur-
nace, 4.’
A dark-gray iron, moderately coarse grained, specular; the flat gran-
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ules being quite brilliant. Yields easily to the file. Small fragments
easily crushed under the hammer.

No. 1240—Pic IroN. Labeled “Lively Grey Iron, (forging,) Centre
Furnace, &ec.
A fine-grained, light-grey iron; quite bard; yields with difficulty to
the file. Extends very little under the hammer ; small fragments soon
break to pieces when hammered.

COMPOSITION OF THESE TWO BrECIMENS OF FIG IRON.

No. 1239, 1 No. 1240.
|
Grey iron. Lively grey
I iron.

I o e i .t g 5 B e e o 94.796 J 96.112
TR DINIR 2o i i i i mmm e v i o g e A e B A o 2.500 | 2.0
Combined carboB .o ccceiome ccmccc i ccrsmmmmscm s sccmr s sm A 1.704 1.000
Manganm ..................................................... I B .133
S T . S S ————— 1.5 624
B e e e o ks Jrd Jded
AlUMiNOM o e i ecem s e emmemsem——eme—em—— o o B AT 9T
™ PETT T | e eyt e e PR Py, i B, e R e e tr.o ce. trnce.
Maynedium o e e e c e mm e m—e e e e g .2r5 .333
P Al s e s S e P e i L e b e T Lds 070
BT o s m s s o o e i B S . 5 el i S S 042 .5
PI'ID-"-])hHI'IJH A m e A m e SR M W R R W W N R W R s S W R E quﬁl' ..1”3
SUIPBUE o e e e e mm e e em e e ——————————— - 122 .152
g 15171 s U SR, W | | 3 '[ 101.058
O s R e e | 4.200 3.000
B R s 2 S s, s e 7.1256 | 7.4108

By the kindness of Mr. 8. S. Goodrich, of Centre furnace, I was
supplied with two specimens of the water contained in the cavities of the

‘pot ore’ of this region, and was thus enabled to submit it to analysis,
as follows:

No. 1241—Warter ¥roM NTERI0B OF Por Ore, Centre Furnace, Trigg,
county, Ky., labeled “ Liquid from interior of Pol Ore. The walls
of the ‘pot’ were solid and compact, and from one to three inches
thick. This ‘pot’ was surrounded by, or a part of, a lump of ore
that would have weighed six tons (!) and it was taken from near the
middle.”

The liquid, which was sent to me in a bottle, (marked No. 1,) contain-
ed a large proportion of tenaceous dark-brown mud. (See below for
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analysis of this sediment.) The cork of the bottle was sensibly darken-
ed, as by the action of a salt of iron.

Evaporated to dryness at 212° the filtered liquid left only 0.405
per cent. of saline malfers; which was principally composed of sul-
phates of magnesia, lime, and manganese, with a little sulphate of iron,
and a small proportion of chlorides.

No. 1242—Water rroM THE INTERIOR OF Por OgmE, Cenfre Furnace,
d'c., labeled * Liquid from a large ‘ pot’ embedded in clay. It was
rolled out and broken. and found to contain nearly three quarts of
the liquid. The shell was from one to four inches thick.” (Sent by
S. 8. Goodrich, Esq.) Bofile No. 2.

There was a small quantity of brownish sediment in the bottle. The

cork was only slightly deepened in color. Specific gravity 1.0065.
Evaporated to dryness, it left 0.84 per cent. of saline matters, diied

at 212° F., which was of the following

COMPORITION ;

Sulphate Of MAMEADESE ccceecumcacrrammmccsmmsccmc == mmmmscemc—ae==a- 0.308
Sulphate of MAgBEsia . oo e i e e -265
Sulpliate of potaah. .. o oo caeii s s s crcsmsms s g
Sulphate of DA .- oo e s e s cmcdcmserm s s ccmcsms st it s m - «136
Chluride of e-t.l-dlnm fmmm e - S S R g e mems e 037
Carbonates of lime, magnesia and irun l.nd losd e leb
Saline matters, dried at 2127 e iccccmremm s mm— e ss—m s 0.e40) per cent.

No. 1243—*“Sediment from the water inclosed in the Pol Ore, Cenlre
Furnace, Trigg county, Ky.”

An umber colored earthy material, in soft fiiable lumps.

COMPORITION, DRIED AT 212° r,

Sand and insoluble silicabted . . . - ccee . camcia i emmmemssmmmmemccsmasem————— BA.JFO
Alumipna, and oxidea of iron and MADEANERE. oo oo e oo cccmec e sem s s mm e 3.5:0
Lime. .. _.. e e Tl e 3 B B A S a tmice.
T el o L e Yo A M o ML e P i TUd
Fho« phlmﬂlﬁd_ ...... el e o e e e . D52
Bulphuric 80id.cccceccccecacocaas covrniascmsamsnnammmraranmnsnnens snnva «DOb eotimaterd.
Potash oo e e em e e e e 5 e R e e R S . LT
5! I e L .46
Lrbuuareuui R I e o e o e B R e R ot S o s e 3000
Water, expalied ot red Bemk . o oo s sss s e 3.0
111010

The presence of the above described saline solution in the interior
of the “pot ore,” where it has probably existed for ages, is a singular
fact; which may throw some light on the character of the chalybeate
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water from which the bydrated oxide of iron (limonite) was originally
deposiled. The sediment examined is an earthy matter, or diied mud,
of the nature of common soil.

No. 1244—Livoxite.  Labeled “Pot Ore, from Fulfon Furnace; {wo
and a half miles northwest of Empire Furnace, Trigg county, Ky.”

A dense, dark brown layer, incrusted with cinnamon colored ochreous
limonite, and including an irregular cavity. PPowder yellowish-brown.

No. 1245—Loxtre.  Labeled “Brown Ore, from Fullon Furnace,
&c, &c”

A dense, dark brown limonite; not adbering to the tongue; covered
with brownish-yellow ochreous ore. Powder yellowish-brown.

COMPOSITION OF THESE TWO LIMONITES, pRIED 47 2127 p.

| No. 1244. No. 1245.

Fot ore. Brown ore.

Ozideof D, ol lassin sl Lo R e IR L Sl i AT T77.070 T3.650
Aluming oo ooeo- D —— 4=p | .3r0
L e e f e T L e e e e i S R i i e a trace. trace.
IR CNARA -, o o s s o o e o i i 773 | 649
Bruwn oxide of manganese. .. ..o ooouicnna.-. mem e smmnem e -oel i 10
Pho-phorie aeid_. - ... e i e o e g A8 b
Buiphurie. aeid . o i i d il imes e e ne ram - S YT 6 A97
PN oo i i mmipn i R — T - | 308 ! .21
P e e e R R L e ] 270 A21
Silex and inwluble silicates. .o o oo e e cm——————— 9 _4uid | 13.2:0
Combined water . ol o Ll e R ol | 10. k30

Total . e aa e e R e 1,596 | 100, a5
Percentage of metallic 000 oo oo e e e v e 53.973 51.099
Moisture, expelled at 212° F. oo eee v ee ceecmm - ———- 0.800 ! U.5u0

The “brown ore” contains more phosphoric acid than the “ pot ore,”
and hence the iron made from it may not be so tough as that from the
latter.

No. 1246—LmvestoNe.  Labeled “Grey Limestone used as a fluz o
Fulton Furnace. Found near the Furnace.”

A grey, fossiliferous, fine-grained limestope ; glimmering with small
facets of calc. spar.
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No. 1247—LrvestoNe.  Labeled “Black Limestone, somelimes used as
a flur al Ful'on Furnace; but the grey is considered the best, and s
now used.”

A dark-umber colored limestone, (nearly black.) Bituminous and
fossiliferous. Fine granular with small facets of calc. spar.
Powder of a huft-grey color.

COMPORITION OF THESE TWO LIMESTONES, DRIED AT 212° r,

No. 1246. No. 1247.

Grrey limestone. Black limestone
| |

Carbonnte of lime_ .. ccocc e e cccc e mmmmcaae e B | EH.180 I 69.080

Carbonate of mAZNEMIB_ - oo e e e s cn e 4.435 2. 168
Alumina, and oxides of iron and manganese - .o oo oennoa. L 2.440
Phwaphoric avida o ceece oo o cmcmcmscmm i mmaa o - trace. . A5
Filplineie meid o L e i i e e i i ! L DB .532
FPotagh - oo e e e cn e 251 | +355
Bl e e S *_.-.I 054 | 232
Silex and insoluble silicates. . ccoe v e rmm——————— i 9.520 | 2] .40
Louss and bituminuus matlem. . ocov ceecmeccamce mmmmmm e cc o e e ! 2.978

i R e R Y g e st g o 102. 200 1040 . 000
Moisture, expelled at a red heat. ..o oo . 0.208 : - 'I't.‘l'l:l_ﬂ
Percentage of pure lime_.._.__. S R A e e i AHT | 38.764

i a

The grey is obviously a better limestone for the flux for the iron. fur-
nace than the black, containing more /inie and being more free from
injurious impurities. The black limestone is the best for agricultural
purposes, for spreading on land to increase its productiveness; for which
it is very well adapted by its large proportions of phosphoric and sul-
phuric acids and the alkalies.

No. 1248—1Irox Fur~ace Susc. Labeled “Slag from the Fulton Fur-
nace, Trigg counly, Ky.”
A dense, greyish light blue, translucent, and bluish-grey opake and
opalescent slag. Before the blow-pipe, it fuses without difficulty into a
clear light bottle-green glass.

COMPOSITION.

L R S R R e e S e e 64.#80 Containing oxyren==33.687
PRV e s i s S e o il s 8.8 _ .. ... 4.197
Llrne_-:-_____,-,__,---._-_---.-----_---- 21200 . 6.023
M-tgngm s S e T R M e e R L1 e e 434
Protoxide of manganese _ .. ... .......... R 121
Protoxide of 5000 - oo eoeee oo oo oo D660, . ... .590
Pobaly: s 1.533 e .250
IR A e R R T e L R Tl Ve R Y2
101.238 oxygen as 11.722 to 33.687

Ozxygen in the bases is to that lo the silics, &8 o veeenoe e, oo e oo 1 lsw 2.874
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This slag was found to contain phosphoric acid also, but its quantity
was not estimated. This slag approaches in compesition to what is call-
ed a fri-silicate. More limestone in the flux could be advantageously
employed at this furnace.

No. 1249—P1a Iron.  Labeled “Sharp Iron, (lively grey,) for forging,
Fullon Furnace, Trigg county, Ky.”

A fine grained, dark-grey iron. Yields easily to the file. Small
fragments extend a little under the hammer, but soon break to pieces.

No.1250—Pic InoN. Labeled “Grey Iron, used for foundry purposes,

Fulton Furnace, §c, §¢”

A moderately coarse-grained irom, with brilliant flattened grains,
(specular?) Yields easily to the file. In small fragments it crushes

easily under the hammer, and does not extend much.

: -
| No. 1249. | No. 1250,
[
Sharp iron.| Grey iron.
IMM ceccm cimmss e et et P m e RS AR S S — P = T 1 93.904
CE RPN e o e e e Mt e A s W ey e i mmmmn] S 2500
Combined earbom . oo ! 1.64°1 i .00
MonZANE3L o e e ms e e e e cwes cme s sm s Sswemma® SSmemmmesame—— .26 L6
R o e e ——————— R e 1.0x0= 1M
-~ {1 T Y | 184 JERY
Alominum . cc C ccam e rm g e g e g S e ) UGS 45
IR e e e o o e Wi i S et ey v ] trace. Lrace.
Misneium - o ccaommsmen i maea s _-__-_.._________--____._______i . 264 LAl
Por issium ..-..----.-.-.,--"---,"-------------------"----_.--i D4 164
B O i i L o e e i o e S i e e U070 L70
PRGOS S B e e e S S | .192 .52
Bl pBOr e e s s e A S S —_————— trace. 053
g . Y S R CAE Gy PSS SR St Sty | ~ 100.673 100.517
kel GRI OB i il s amdiinn e sni s b e [ 5.000 4.300
Bpecific gravwily - . e i laaleseiassiREEdeAeeileaa i eae |  7.1440 6.918
1
The “sharp iron’ is quite a pure specimen, and ought to produce

tough malleable iron.

TRIMBLE COUNTY.

No. 1251—Fossm. Saeris.  Labeled “Murchisonia sp? Trimble county,

Ky. What composition?”

Detached specimeus of fossil shells of the genus Murchisonia, wilh

their cavities filled with calc. spar and limestone.



CHEMICAL BREPORT OF GEOLOGICAL BURVEY. 202

COMPOAITION, DRIED AT 2127 p,

CRTODRES OF TN w oo o i i e s o e i B SEaEw 94.868
Carbunate of magnesin ... . oo i cmsme s — 1.119
Alomina, and oxides of iron apd manmenese - oo coom o ce-cocc e mce o mmcmaoaoaa 680
LT T . R S ————— 059
Sulphuric acid . e R L S T M e e « 20
Potash .. ...___ mmmeemn imm—————— e e m = . ———— e —— 193
Bl e e S e o2
Silex and insoluble silicates ... ... e e r o e ———————— .40
R 307

1) . QD

They do not differ much in composition from the limestone in which
they are found.

UNION COUNTY.
No. 1252—Iyeure Birvsinovs Lmonrre.  Labeled “ Black Band Iron
Ore. Over the first coal al Curlew Mines, Union county, Ky.”

A dull, almost black, shaly ore; very full of small particles of yellow
iron pyrites, and covered with effloresced sulphate of iron. Powder
nearly black.

COMPOAITION, DLIED AT 2127 »
O Eide O IO e oo e scmccm s mccscccmeccmm s smms smes = e = ——— 39.240

#0 [1Ta, T 1] D o) H Y A e R B et S Ly L Bl ST R P AN L 778
Carbonate of lIme. .- eeceecmeceecccccceco—scmssmcmmacmacaaoas <54l
MAgDeRin oo cec e v msrmcm e n e cmmmm e m—ana M iy T -615
Brown oxide of manganese . .. oo oo oo oo 580
Phosphoric acid cvco oo cee e et smmcmmca s mss e ———- a2
Bulphuric 8cid. e e e cccs e cmcccsecamscmmmam s ————— 1.426=1.775 sulphur.
Podadh oo L e e .J28
I o o o e R S e e e e e g e e T S 5. 1]}
Silex aod insolubie sillcated oo oo e e emmm———meno 11.304)
Bituminous matbers . _ e e i ceemm e csmmm——e—————————— 37.800
Combined waber. . v e e e e e e e 5.100

ID'I'J -lﬁ-lJ

Dried at 212° F, it lost as much as 7.60 per cent. of moisture. Too
impure to be used as an ore of iron.

No. 1253—Sa~ostone.  Labeled “ Hearth-stone used al Empire Fur-
nace, (Trigg county,) brought from Caseyville, Union county, Ky.”

A friable sandstone, made up of clear rounded grains of quartz;
some parts without any appearance of cement; in other parts brown from
the presence of oxide of iron, &c. Powder of a light bull color.

34
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coMPosiTION, DRIED aT 2129 .

Sand and insoluble Silieales . e e e im i mcase—csccsecscmeema o cm—msaccmmasa—a 94 .08
Alumina, and oxides of iron and manzanese. . o oo aicmiaoaa 2.660
I AN o e i 1l 0 - e trace.
M i o R e R S S e e S B R .733
T T T L2
Sulphuric acid. ... __.. S e B G S e e g o o e e i A4837
P B IN . occmio inc m  n l  rm  p  t L2350
B iy o s e e T e {1k
Water, expelled at red heatb . oo e iicimeccanaaca- e 1.700
T e g e B T B L]

100. 000

Dried at 212° F., it lost 0.30 per cent. of mozsture.
A similar sandstone from this county, used for hearth-stone at Suwan-
nee furnace, is described under the head of Lyon county.

No. 1254—Coay, (cannely Labeled “Upper part of Payne and Ber-

v’ Coal, Union county, Ky.”

General color dull black, with irregular blotches of shining pitch black,
and numerous patches of yellow pyrites; in some parts imperfect casts
of bi-valve shells and a fragment of vegetable charcoal. Generally
scurcely soiling the bands. Over the spirit lamp it decrepitated some-
what, but did not swell up nor agglutinate.

No. 1265—Coar.  Labeled “Lower part of Payne and Berry's Coal,
§c, §e”
A bright pitch-black, pure coal; breaking easily. Fibrous coal, like
the charred remains of reed leaves, between some of the layers; but the

cleavage surfaces are generally glossy and irregular, with an approach to
the bird-eye structure. No appearance of pyrites.

PROXIMATE AMNALY:SIH OF THESBE TWO SFECIMENS.

= |
! MNo. 1254.
‘Upper part.
DROTBRIER - a0 o i R e e S it o B Lo e s e 2.00
Volatile combustible matters ______ e e s L i s A o e e ! 35.40
g T BTy e S S ot e O T S e S N R 37.30
Purplish-brown a8 .. cvic oo o et mm e s ——————— 25.30
| lﬂﬂ.DﬂE
Total volatile matters . e e e me e ' 31'_1;}
Dienze mke---.-h...--..__.-_.---_-_--,----._.-__-______--_-..--.--_--_-.,_i 62,60
Yeroontog oL PUIPDIE . o cus i meme swmamen ss v smnsie st s s e e e s B __lli.H-_E
BPECIIC BRI covv wmin s owimnom s s R i e e S e p—

e




CHEMICAL REPORT OF GEOLOGICAL SURVEY. 207

| No. 1255.

Lower part.

Moistore . __ Lo i B S B e o e e e e g R S ! 459
Yolatile combustible matters .. ... ... L e e e e S e | a7.10
L s . 55.10
Dark purpligh-grey ashes. .. . oo ctimmcmecmmmcsmmam s, 3.30
100.09

Total volatile matters ._.._ P S R ——— o e e s i o 41.60
Light coke.______ i 5 8 e o A e e e S Eem s s . ——— 55.40
Percenmgaof aulphur o oo e e s mmmccismmeamaam———— 4.262
=TT o N A O e Sy PP B el 1.274

A marked difference will be seen in the composition and purity of

these two samples.
COMPOSITION OF THE u8H oF n0. 1255, (LowEm FarT.)

b L SR S e e cmmemism—sSeemSiscsmmafc—a= 1.044
Alumins, and oxides of iron ood manganese . __ ... .. s e 2 0l
LM o e e i cc e i ecmmicmcicm—sse—ssmmsssscssmmsemmeoe—Ee—m .= 103
T Ty 133
Sulphurie aeid . - e e e acmcms—amaos GG

Traces of alkalies and phosphoric acid were present.
No. 1256—CoaL. Labeled “Cannel Coal, upper part, at Casey’s mines,

Union county, Ky."

“A half inch layer of cannel coal with a quarter of an inch of
pyritous bituminoys shale above it, and bituminous coal under.”

A dull black, tough, satiny looking coal. Over the spirit lamp, frag-
ments swell very little, and do not agglutinate. Specific gravity 1.282.

PREOLIMATE ANALYSIA.

MolOre e cncr e e ccmsantcm s smanm -y 0.40 .
VYolatile combustible matters. .o e cmecceeee 35.50} Total volatile matters... 35.90

Fized carbon o coaeeacn oo e B 48.20
Light-grey ashea_ .. -- e s e S S lﬁ.ﬂﬂ; Pretty dense coke -.-... 64.10
1040. 00 lﬂg,Dﬂ

The percentage of sulphur was found to be 1.017.

COMPOBITION OF THE ABH.

B e oo e i e e s T e e S i e R S e - 10.444
Alumina, and oxides of iron and manganese. ... smmmmmermmmamm— = sssmee .- 4.138
Lime .o oeeaa. e T il e e e trace.
LT T R ——— s o g, e e . kR -339
PhosphOrIc Bl e e e ccccr s s s mmman et i s S S a s S8 s A ————— 162
Sulpburic 86id .o e e ecoceccccicsm s et i mmmmmces e e rammnmmmam———— 060
Alalien wnd Tom - 5 L e e e e e e L e e 677

15.900



208 CIIEMICAL REPORT OF GEOLOGICAL SURYVEY.

The ash of this iinpure coal contains notable proportions of phos-
phoric acid and the alkalies.

No. 1257—Coar.  Labeled “Bird's-cye Coal, No. 10, or first coal at

Curlew mines, Union counly, Ky.”

A dull-black, tough cannel coal; with a carled-maple-like structure,
The surfuce of the specimen, especially on the lines of cleavage, had
become covered with effloresced sulphate of iron, although it had been
kept in a comparatively dry room, warmed with a constant fire. Over
the spirit lamp it softened and swelled very little; burnt with much
smoky flame, leaving a pretty dense coke, Specific gravity 1.328.

FROXIMATE ANALYSIS.

Moisture __ ... R S S e 1.00

¥olatile mm'huquhle 'I'ﬂa.tl!ﬂ'l‘;-]_ _____________ 4. EIJE Total volatile matters__. 41.30

Fixed carbon (in the coke) o oceonecan coman 44.3y

Grey-purple ashes ..o oo ]4_4"5 Pretty dense coke ... 58.70
H.HJ 'E.H'.l _ 100.00

The percentage of sulphur was fnund to be 9.639.

COMPOSITION OF THE ASH.

B s s S e e s e i S S S g S S 9.TR4
Alumina, and oxides of iron and manganese ..o ciccmae .. S — — 11.320
Ll I e e e e i i trace.
M gmesia o e e e im e emme s e e e e — e e et
Sulphorie eid o e e e cmaee i ccmaa i e e B SR Y T, .01
Alkalies oo cmcmeccec——— - 0 A g e A S not estimated.

14,50, 50-&

Submitted to destructive distillation for the production of oil, &ec., it
yielded the following producl:ﬁ viz:

Crude eal___ .

R R g e L L L L e T B S G U 150.0
Ammaoniacal ®ater o oo o eccana e i et e 2 a6.0
B i o i i e e s L e L B W e i e . 5
Combustible gases and lo8s . o v e cm s 145.5

The gases from a thousand grains measured seven hundred and five
cubic inches, and were not remarkable for illuminating powers. The
remaining coke was porous and aggresated into a single mass. If the
epecimen tried is a fair sample of this coal, it does not promise much
for the manufacture of coal oil. It, moreover, contains much meore
sulphur than the average.
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No. 1288—Corn. Labeled “Equivalent of Dell's Coal. Coal Com-
pany bank, town of Mulford, Union county, Ky.”

A deep pitch-black, somewhat brittle, shining, coal, cleaving into thin
layers, with irregular shining surfices, and little or no fibrous coal or
pyrites.  Exterior covered with orange colored, ochreous, oxide of iron.
Over the spint lamp it softened and agglutinated into a spongy coke.
Specific gravity 1.209.

FROXIMATE ANALYS[H,
Moialare oo - emcimm s mma— 1.74

Volatile combustible matters_____.o.. .. gg.HﬂE Total combustible matters_.. 37.30
Fixed carbion [io the coke) cccmcccaaa_. Sy L
Purplizh-grey adhesd oo oo cs e cemeaae d.60 SPENEY COKS oo e 62.70

10000 10000

The percentage of su/phur was found to be 1.609.
COMPOSITION OF THE a8H.

2] ] P SR e S S - 1.3%4
Alumipa, und vsides of iron and DABEANEEE . o oo oo oo e 2.10e0
D L e e i i o 271
b T [T T s S S S P Sy -Uug

Alkalies and sulphuric acid. - - cn o e e e e cc s co oo . DOt eatimAred,

A very good bituminous coal.

No. 1259—“FerrveiNous LivesToNE, fiffeen fo ficenly inches thick, over
the “Well” Coal, al Mulford's, Union county, Ky. How much iron?”
A dull, greyish-black, fine-grained rock. Not adhering to the tongue.
Powder mouse-colored. Specific gravity 2.686.

COMPORITION, DRIED AT 212° r.

b b o N L & e e i e S B D AR ey 47 .3R0
TR0 O DIl T T e i i e i i e ihmmn s i 19.601
Carbomate of el oo ol L i o L L e e S L L U L 13.556
Carbonule Of MADEANEEE « . oo oo ecimcccmcccmccamcmctcmammmcstcar = s mn=n 123
A I e o L L L L L e S R e B T S e L Ee 4.000
O TR MR o o i i s 5 e i e LHdH
LT LTl i e P e e e AR R L i P L
TR T i s g ' g i T
B e T e i 160
Hilexr and insoluble gilicated. . oo o e e e e e — e —— T+ B0
B I OUE TR I . o s i o i s s e M s B B 6. 160

100 . 220

Contains too small a quantity of oxide of iron to be used as an ore
for the production of that metal.
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WOODFORD COUNTY.

No. 1260—<“MixerAL WaTer. From a bored well, eighty-siz feet deep,
on the farm of Mr. Jno. H. Williams, three miles northeast of Ver-
sailles, Woodford counly, Ky.”

The water has a strong bituminous smell; and when evaporated to

dryness at 212° F,, left 3.555 per cent. of saline matlers; the compo-
sition of which is as follows:

Carbonates of lime and magnesia. .. cocececcr e s cm s cmcecnmm-aa IFRCEE, DOt estimated
Chloride of sodiuvm, (cOmmMOn 23alt) — v ccceccccrccmcesmccmccmcsemcesceme—m———- 2.340
Chloride of poAASSIUID - < ce e e e rr e c s e v s e ————— Ay
] 0 i BN ¢ i e s i 425
Chloride of magoesium . cececc oo i ccvmcsccmmcacccacacccacmasamcasacas 230
00 T2 v e o e i

OB il o o il e e T i e e B B B B A o o e 296
Alumina, gilica, and loss____ _.______ e 5 e S

3.5535

No. 1201—MixeraL WaTer. “From a lored well sizly feel deep, at

Judge R. C. Grave's farm, Woodford county, Ky.”

The recent water contains a little sulphuretted hydrogen; it contains a
flocculent whitish sediment, which is composed of sulphur, mixed with
organic malter, a little carbonate of lime, and a trace of oxide of iron.

When the water is boiled, it forms a considerable whitish deposit,
composed of carbonate of lime, with some carbonate of magnesia. The
remaining saline solution is alkaline, and contains carbonate of soda,
with a little sulphate, and some chlonide of sodium, with chloride of
magnesium and a little chloride of calcium. The total saline matters
amount only to 0.0285 per cent.
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APPENDIX.

For the sake of comparison with the soils of Kentucky, a number of
soils from the States of Illinois, Indiana, Jowa, Minnesota, and Wiscon-
sin, mostly prairie soils, collected by Dr. D. D. Owen, during his north-
western explorations, were submitted to analysis. The results are given
below.

No. 12062—Soi..  Labeled “lllinois Virgin Prairie Soil. Surface
soil, al the junclion of the Illinois Central, and the Ohio and Missis-
sippt railroads, Odin, Marion counly, Illinois. (Collected by W. A.
Gunn, E3q4.”)

The dried soil is of a mouse color.

No. 1263—SomL. Labeled “Upland Soil, (sec. 16, T 27, N. R. 15 W.
of 4th P. M) L'Eau Gallee, Wisconsin. On the confines of the
lower sandsione and lower magnesian limestone, of the Lower Silurian
Sformation.” (Collected by Dr. Owen.)

Dried soil of a mouse color, containing a large proportion of vege-
table remains, and some small rounded cledr grains of sand.

No. 1264—Sow. Labeled “Sorl from the White Earth Prairie: six
miles above Traverse des Siouz. Minnesola or Si. Pelers river.”
(Collected by Dr. D. D. OGwen.)

Dried soil of a dark umber color, nearly black; exhibiting much
silicious sand, in the form of rounded transparent and reddish and
milky grains. A fragment of dark-brown oxide of iron sifted out of it.

No. 1265—Soi..  Labeled “Virgin Soil, collected near the cliffs of the
sub-carboniferous magnesian limestone ; three or four miles below the
falls of the Towa river, Towa.” (Collected by Dr. D. D. Owen.)
Dried soil of a dark mouse color, containing small rounded grains of

hyaline and milky quartz sand ; and an irregular fragment of yellowish

magunesian limestone.
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No. 1266—Soi.  Labeled “Upland Svil, in the woods wear Ballard's
Coal Banle, Tviwa viver” (Collected by Dr. Owen)

Dried soil of a dark slate-erey color.

No. 1267—SoiL.  Labeled “Soil near the pluster bed, near correction
lene.  Upper Des Moines river, below Lizard Fork, Ivwa.” (Col-
levted by Dr. D. D. Owen.)

Dried soil of an umber grey or light umber color; contains small
rounded grains of clear and reddish quartz sand, and some emall
rounded quartz pebbles and shot iron ore.

No. 1268—Suvir.  Labeled “Soil on the svb-carboniferous limestone
it the dvwa river, (section 1, Tvwnshp 82, Range 12,) below Toledo,
owa.” (Collected by Dr. D. D. Owen.)

Dried =oil of 4 dark mouse color; it contains emull rounded gruins of
clear quartz samd.

One thousand grains of each of these soils, air-dried, were digested,
severally, for & month, in water charged with carbonic acid. The solu-
Lle materials extracted are stated in the following table, viz:

S e e ——————————————

No. 1262, No. 1263, No. 1204, No. 1265. o, 1266. No.1267. No. 12648,

i INipoia.  Wis'n. Minp'a. Jowa. Iowa. | lowa. lowa.

Creanie and volatile mat-

LEEY ovemw comeemmmmame OLEIT BLD23 0 4100 J.000 | J.060 | 0.444 2.433
Alvrmiae, amd oxides of iren

und manganese and phos-. !

1, LET 2L SR — N1 ] 1.18 2.000  1.200 A3 213 LED6

Carbunate ol lime —cn.... 497 0 b.4uD J.edd 10033 5.707 03 2.173
Maznesia oo . . - AT L .50 610 A4 L83 194 405
Sulphuric neid - oo A2 67 043 i o 33 050 NIXL]
Pobish .o sves semme s A 240 . | J6L 54 L] LUtbd
B e o s RS 57 129 .532 TTT S 057 4
T T et bl A 264 564 Al 1.347 464 447 264
L m e mm i i i 1] [P k6 . M) L9210 AN

Soluble extrart, dried at '
212% F., (graina) __.._., 1.750 ; 17.190 ' 11.783 16.41% 9.617 2,443 2.38d

The large amount of soluble matter in most of these soils is remark-
able. It will also be observed that most of themn give up a greater quan-
tity of sifica 1o its goluble condition than any of the Kentucky soils;
which is no doubt due to the very large amount of the decomposed
remains of grasses which they contain; most of these soils, except the
one from “ near Ballard’s, in the woods, ' being prairie soils, on which for
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an unknown time the grasses have annually grown up and decaved;
leaving in their remaing not only a large amount of soluble matter in
general but also a large proportion of soluble silica.

The composition of these seven soils, dn&l at 400~ F., i3 as follows:

Mo V162, N 1260,

i re— —————

Now 264 No. 1263, No. 1266, No.12067. No. 1268,

Hhimois.  Wiseon- Mineso-  Ivwa. luwa, Towa. Iuwa
allk- [.1.
]

Organic & volatile matters_ 5.0~2 19,201 «10.949  14.993  5.500 2606 7.150
AU . e e cmam === oF, M [ d.075 1. 505 [ TR 2.3 G035
Uxide of irom. e ceeeeeaaas 2,410 1.=0' Solby . 2.7=5 0 9.4 Zoliu 4.310
Courlwomn ate of lime _ .. o... L 1.945 B - S 1 P 15050 A4S =T
| T T —— B E L LTI I.7~2 Lard) Llil L=0]
Mown oxide of mangapese iy it LGS H S . 2 JEY L2
Phoaphoric acid .- ... 02 L A5 L2 L G2 LG4
Salplhuric acid_ .. oo ____ L ) I LT N— 5 N T GT
T T e AT ANG BHT B R X .43
Buily Cesecasiasial iiaie G, 002 57 M7 s W53 075
Sanel und insoluble silicates 7905 P THS TS T 40620 ST =15 L 915U T9.2=0
B o i e 1| PR G S r i e B (i | M TIE
Total caodie o s CIE AMHY LG, EEG LMD TAS QU B LML DD IO AT 100 . 01

| - ) . = :

Muisture, expelled at 4007 :

| A~ . P20 6125 4075 0 LTS 1.900 1.200 4.325

These soils may be considered amongst the most fertile of the north-
west; in the virgin or uncultivated condition. They are generally
remarkable for the large proportion of organie materials which they con-
tain, and consenuently for their great amount of soluble mafler. Most-
ly the proportions of alumina and oxide of iron are moderate, even
below the average; whilst in the minerul elements which enter into the
composition of vegetables and animals™ they are generally rich; but
they do not in this respect excel. anil several do not equal, the rich
lands of Kentucky based on the soft beds of the blue limestone of the
Lower Silurian formation. Svil No. 1265, from near the olifls of the
sub-carbonilerous limestone, &c., lowa, contains an extraordinary quanti-
ty of carbonate of lime.

CUEMICAL INVESTIGATION INTO THE COMPOSITION OF THE ASHES OF
KENTUCKY TOBACCO.

In view of the importunce of the tobacco erop in Kentucky, and of
the rapidily with which this plant exhausts the soil on which it is grown,
it was thought advisable to endexvor. by the analysis of the ashes of a
‘rduety of samples from dilferent parts of the country, as uell as by

P— o m— — —— s

3 Viz: Puﬂlh soda, lime, magnasia, phu-phﬁnr and sulpburie neida, ke.
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the analysis of the virgin soil and that which had been exhausted by this
crop, to ascertain the amount and nature of the mineral ingredients neces-
sary to this plant, as compared with wheat, corn, &¢, and thus to find out

the best means of preserving or restoring the fertility of the land employ-
ed in this kind of culture.

By the kindness of Robert W. Scott, Esq., a number of premium
specimens of the best leal tobacco of the Stdte was obtained for this
purpose, from the rooms of the State Agricultural Society, at Frankfort,
I was also indebted to the politeness of Mr. Spratt, of Pickett’s tobacco
warchouse, Louisville, who sent, at my request, a large nomber of
samples from many counties of the State, amongst which were several
premium specimens. To make the comparison as complete as possible,
some of the hest Cuba and Florida cigar leal tobacco were obtained
from Mr. Meyer, cigar manufacturer of this city, who had imported
them ; and who also obliged me by classifying the various samples
which I had collected.

Out of all the specimens on hand, thirty were selected from regiens
representing as many diflerent geological formations as possible ; a
second object in the investigation being to endeavor to verily the state-
ment made by Liebig in his Agricultural Chemistry, on the authority of
Pelouze, that the quality of tobacco is affected by the nature and com-
position of the soil on which it is grown. The statement referred to is
as follows: “A most striking proof of the influence of potash upon
vegetation has been furnished by the ‘administration’ in Paris. For
many accurate analyses of the ashes of various sorts of tobacco have
been executed, by the orders of the ‘administration;’ and it has been
found, as the result of these, that the vulue of the tobacco stands in a
certain relation to the quantity of potash contained in the ashes. By
this means a mode was furnished of distinguishing the different soils
upon which the tobacco under examination had been cultivated, as well
a3 the class to which it belonged. Another striking fict was also dis-
closed through these analyses, Certain celebrated kinds of American
tobucro were found gradually to yield a smaller quantity of ashes, and
their value diminished in the same proportion. For this information I
.-ln;n__in!t;lebwd to M. Pelouze, Professor of the Polytechnic School in

aris.

The most extended examination of thechemical composition of the
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ashes of tobacco, of which I can find any account in the books within
my reach, were made by M. Barral, and reported to French Academy;
a notice of which I find in the Compiles Rendus des Sceances de U Avad.
des Se., 22d Dec., 1845, p. 1374. M. Barrul seems to have examined
a number of samples of tobacco, from various soils and different parts
of the world. He found the proportion of the ash to vary in the difler-
ent parts of the plant, as follows:

In the leaves, it amounted to_ . ieeeeeeao . 23, per cent.
In the midribe of the leaves tu. .. ccceiccicaeaaa. 22, per cent.
Inthe slems L0 . o e e emmmmccmmmmmssmcsmmaase— === I}, per cent.
In the Fouts b0 o e e e e s s M B R 7. per cent.
Inthe seeda 0. . e s ncicccecmmcmmsmmmmceamaeeeaa 4. DEr cent.

In this nofice, I find the following remarks: “The several kinds of
tobacco examined, being from soils naturally very diflerent,.gave ashes,
the composition of which is very various. But in the midst of this variety
a fact presents itself, of which the constancy is worthy of remark. ML
Liebig has announced this principle; that, in the sane plant, according
to circumstances, one base may replace an equivalent proportion of
another analogous base. This principle has never before been verified
by a suite of experiments made on a plant brought from so many differ-
ent countries. It results from the figures contained in my memoire
that, (with exception of the roots,) the quantity of ozygen contiined in
the bases of the ashes of the stalks, midribs, and legves, of all kinds of
tobacco, is, on an average, 13 per cent.” M. Barral adds, that the
tobacco is the plant which contains the largest quantity of ashes, and the
largest amount of nifrogen, in its composition, of all plants.

For the benefit of the non-chemical reader, we will state, that a Zase
is a substance, which forms salts with acids; for instance, potash, soda,
lime, magnesia, oxide of iron, &c, are all bases ; and as the safuraling
or combining power of the bases is always strictly in proportion to the
ozygen they contain, the comparison of the amount of oxygen in the
various bases is an exact mode of comparning their equivalent proportion,
or saturating power.

The present occasion was taken to endeavor to verify this statement
of Liebig, in regard to the equivalency of the bases contained in the
ashes of tobacco; and it will be seen, that with some exceptional cases,
in which, generally, a very large quantity of magnesia and lime or soda
were present, and in some others where the tobacco, grown on poor soil,
had but a small percentage of ashes, there is a remarkable regularity in
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this respect, notwithstanding the considerable variety in percentage of the
ashes. The proportion ol oxygen in the bases does not vary much from
15 per cent. in the air-diied leives and midribs alone; whilst the pro-
portion of ash varies, in the same samples, from a little more than 12
per cent. to more than 22 per ceut.! It is probable, that were the
irregular quantity excluded, represented by “carbonic acid and loss,”
in the tables, the approximation would be greater yet. Thus, it would
appear, that within certain limits, although one base may be replaced by
another analogous base, in the mineral constituents of vegetables; as,
for instance, sodi for potiash, magnesia for lime, and vice versa, yet they
tend to replace each other in deinite preportions, (or equal saturating
quantiities,) as in ordinary chemical combinations. M. Barral's calcula-
tion giving 13 per cent. us the quantity of oxygen contained in the ash,
included that of the sfwlks as well as of the leaves and midribs; ours
giving about 15 per cent. in the ashes of the leaves and midribs alone.

Not having heen able to see the original memoir of M. Barral, and
finding but very few anulyses of tobacco ash recorded, in the works to
which I have access, I am unable to compare the following analysis with
any considerable number of others; il; indeed, many such analyses have
been publizhedl, which is doubtful: but in the few which are to be found
in the journals of science, the proportion of the ash to the air-dried
plant i3 generally over stated, Le mause the fine sand, derived from the
dust of the soil which has adhered to the viscid leaves, has not been
excluded in the analysis; hence the proportion of silica has been stated
as bigh as 12 per. cent. in an analysis quoted by Sprengel, and in that
by Merz, quoted at the end of the Chemiecal Report in the 2d Vol. of
th:se Reports on the Geology of Kentucky, it is stated at more than
foar and a halfl per cent. In the thirty analyses given below, the average
proportion of the silica is about the third of one per cent. only, and it
rarely is found to exceed one and a half per cent.

The fresh leaf of the tobacco is always covered with a viseid secretion,
which causes dust, &e., to adhere firmly to the surfice, sometimes in con-
siderable quantity. In these analyses the five sand, from the dust of the
soil adhering to the leaves, was excluded, by digesting the residuoal sili-
cious mallers in a dilute alkaline solution, and rejecting all that was not
dissolved in that menstroum, which easily takes up the silica which had
entered into the composition of the vegetable, and leaves the sand andis-
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solved. In treating the Cuba tobacco ash in this way, it was interesting
to see the sand, thus excluded, of a marked red color, showing that the
plant had grown on the celebrated red soil of that island.

In ten analyses of tobacco ashes by Fresenius and Will, published in
the Journal fur Praklische Chemie, XXX V1II, 31, June, 1846, the pro-
portion of silica given is from 3.59 to 14.16 per cent.! although they
attempted to exclude the sand by the use of a caustic alkaline solution.
Doubtless they boiled it in too strong a solution, and thus dissolved
some of the fine sand itselfl They do not give the relative weight of the
ash to the dried leaf, and their analyses are so much the less valuable in
an agricultural sense. The proportions of polask, in their different
specimens, vary from 23.33 to 6.01 per cent. of the ashes In Table
VII (a,) which we have appended, giving the proportions of the several
ingredients in one hundred parts of the ashes of the thirty samples
analyzed for this Report, the quantity of pofask varies from 35.38 to
20.54 per cent. In only two specimens does the silica appear as high as
10.66 and 9.20 per cent.; and in these, which were the first analyzed,
the error mentioned above was committed.

Recently, a report of four analyses of the ashes of tobacco leaves, and
of three of the ashes of the sfalks, by Dr. Chas. T. Jackson, of Boston,
Mass., together with the analyses of four tobacco soils and four sub-soils,
have appesred in the Patent Office Report (AcricurTurE) for 1858, p.
290. The soil and plants were from Massachusetts and Maryland. In
these tobacco leaf analyses the quantity of “silica and silicious dust” is
from 8.60 to 29.40 per cent of the ashes! No effort having been
made to exclude the silicious sand from the silica which entered into the
composition of the leafl The proportion of askes to the air-dried leaf]
with this great irregularity in the silicious dust included, varies from
14.53 to 20.20 per cent, and the quantity of polash, from 15.20 to
20.40 per cent.’of the ash. We have appended the report of these four
analyses as well as of the three of the ashes of the tobacco stalk, for
reference and comparison. It will be seen that the percentage of ash to
the dried stalk is from 8.72 to 10.72; the proportion of pofask in the
ashes of the stalk is from 27.48 to 40.12 per cent.; that of Zme from
11.84 to 23.88 per cent, and that of phosphoric acid from 10.28 to
12.52 per cent.; provided the figures are correctly printed; for, it will
be seen, there is such a remarkable identsly of the figures (in the columns

38
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No. 1 a and No. 3 a,) representing the proportions of the potash, soda,
lim=, magnesia, phosphorie acid, sulphuvie acid, and chlorine, even to the
smallest decimal liaction, (except in the lime,) that it is very probuble
some error in copying has occurred. The probability that two similar
analyses should give so exactly the same figures in the results, in seven
different ingredients, being quite small.

METHOD OF ANALYSIS OF THE TOBACCO ASH.

The method of analysis followed may be thus described: The various
samples of tobacco, in the original small bundles of leaves, or “hands,”
were freely exposed, in a dry room where a fire was kept daily, until they
were all thoronghly air-dvied. It was found that when thus equally
exposed they dillered much in their apparent dryness; some samples
being crisp and brittle, whilst others remained permanently soft and flex-
ible; especially those which contained much chlorides. An average leaf*®
was now cut into small pieces, midiib and all, and weighed before and
after exposure, for a day or more, to the temperature of boiling water in
the water-bath. The loss of weigzht observed indicated the moisfure of
the air-dried leaf.

The dried leal wns then carefully burnt to ashes, with the lowest pos-
sible heat, in a large platinum capsule, over a spuit lamp; and the ash,
cooled over sulphuric acid, was weighed.

The ash, not always perfectly white, was now digested in pure diluted
pitric acid at a moderate heat, and, after a sufficient time, the undissolv-
ed residue, separated, washed, and dried, was weighed. This residue
consists of saud, silica, and unburnt carbon. The amount of the latter

was ascertained by burning, and was excluded from the weight of the
ash, ag was also the sand, by the process mentioned above.

The clear acid solution was now carefully divided into five equal parts
by means of a pipette. One portion was evaporated to dryness, for the
estimation of the dissolved sifica; which was added to that which was
left undissolved by the diluted nitric acid. Another portion was used
for the estimation of the sulpluric acid, by nitrate of baryta, &ec.

The third portion was employed for the estimation of the phosphoric

acid, by the use of molyhdate of ammonia, &c. In the fourth portion
the chlorine was estimated, in the usoal way.

& Of the small samples two or three leaves weore taken.
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The fifth portion was used for the general analysis ; pretty much in
the manner describer in the third volume of these Reports, under the
heul of soil analysis ; with this dilerence, that the first piecipitate, pro-
duced by the addition of ammonia, containing the phosphates,* &e., after
being diled and weighed, was dissolved in the smallest quantity of
hydrochloric acid, and then salphuric acid and akohol were added to
separate’ the lime as sulphate, by which means the amount of phosplate
of lime (tri-basic) was calculated. The acid, aleoholic, filtrate, evapo-
rated nearly to dryness, was now super-saturated with ammonia, which
gave a precipitate of phosphates of magnesia and iron, &. This mixed
precipitate was dissolved in a small quantity of hydrochloric acid, and
the oxides of iron and manganese geparated from the magnesia, &c.

A separate estimation of the phosphoric acid was made by the use of
the ammoniacal-sulphate of magnesin to the appropriale filtrates,

The results of these thirty analyses are as follows; given in the
tabular form, and arranged, as nearly as possible, according to the geolo-
gical formation in which the tobacco was grown. DBeginning, however,
with Cuba and Florida tebacco, which have been placed in the first table
for comparison.

Tave I (a) Composilion of the ashes of Cula and Florida Leaf

No. 1. No. 2.
: |
Cuba | Fiorida. i Avcrage.

-

o — s i

5 | e
Potash o oo ominciaaas "..--..-.----------;------__I 4.5249 ¢ 2,915 [ 5.2132
B - i e i R A s R A 1 | A2 . e L250)2
T e e e e B L R S T e e 5625~ 2 =y 4,907
Moarmmedin. oo oo ..______________---—-.-.---i 1 4500 L FriY ] 1.7585
Orxiiles of iron and manmanese . . _.. s calniny Al ’ AT10
Fhoanbneic Seld ..o o ccm e cnms s e oot i ———_——— | 1.005F= LA b2
g T 1 S e R e e e S LAGG AMD L

DTN o i o o o i 1.av 1= L b 1.0M~R
B e e e e S e e B R ST L Lhly | LETth
Carbonie acil amd 1083 v e e e e mmee—e e m ----.--.-.._-! 54052 . 3.BITH | 4,466
Per cent. of ash in the nir-dried leal (o . oo oo ... _ 20,5570 - 1649027 =BGl
Per cent. of moisture in the air-dried leal________________ BLLEt S B b5 ] T
Per ccot. of phosplate of lime in the airdrcd leaf._.. ... 206 e
Per. cect. of phosphate of magnesia in the air-dried leaf_ .. <222 - T | I S ——

——— . i e e ~—

* In corsequence of the large quantiry of lime and magnesia in tobasco ash, they contain
all ihe phosphoric acid.
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No. 1. Cuba Leaf Tobacco, imported by Mr. Meyer, cigar manufactarer,
Lexington. Leaves quite small; of a light greenish-brown color.
Flavor said to be exceedingly good in smoking,

No. 2. Florida Leaf Tobacco, also imported by Mr. Meyer; leaves very
small, smaller than those of the Cuba, and of greenish-brown color,
with numerous small, rounded, light-colored spots upon them. Flavor
very mild and pleasant when smoked.

The leaves of both these specimens were much emaller and thinner
than those of most kinds of Kentucky tobacco, and were not gummy
on their surfaces.

It will be observed that the Florida tobacco leaf contains but a small
proportion of /Zime, but more than makes up its proportion of alkaline
earths by its large quantity of magnesia. Although the percentage of
its ash is small, it contains more pofash than any other tobacco examined.
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No. 3. Mason County Cigar Leaf Tohacco; which received the premi-
um from the Kentucky State Agicultural Souicty in 1826,  Obtain-
ed by I. W. Scott, Esq., from the State Agricultural Society rooms
at Frankfort; from whence were procued all the epecimens included
in this table, except Nos. 11 and 12, which were obtained, by the
kindness of Mr. Spratt, from Pickett’s Tobacco Warehouse, Louis-
ville.

No. 4. “Maryland Bay Cigar Tobacco,” raised in Bracken county by
Dr. J. Bradford.

No. 9. “Leafl Tobacco,” raised on bottom land, in Mason county. Pre-
sented to Kentucky State Agricultural Society by How. L. J. Brad-
ford.

No. 6. “Leaf Tobacco,” raised on hill land in Mason county. Present-
ed as above.

No. 7. “ Mason County Shipping Tobacco.” Premium from Kentucky
State Agricultural Society in 1857.

No. 8. “Mason County Leaf Sample” Premium from Kentucky
State Agricultural Society in 18506.

No. 9. “Mason County Cigar Tobacco,” raised by L. J. and J. T.
Bradford, in Bracken county, Ky.

No. 10. “Bracken County Tobacco,” raised by Hon. L. J. Bradford.

No. 11. Premium Cigar Tobacco. Mason county. From Pickett’s
Warehouse, No. 0981.

No. 12. Trimble County Cigar Tobacco. From Pickett's Warehouse,
No. 9976.

These were very fine samples of the best leaf tobacco of Mason,
Bracken, and Trimble counties. Some of them having received prem-
iums on public exhibition. The leaf is generally much larger than tiose
of the Cuba and Florida tobaccos, but usually quite thin, silky, and free
from gummy matter; and of a rich brown or bright yellowish brown
color.
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Tanie III (a.) Tobacco produced on soil based on the silicious mud-
stone beds of the Lower Silurian formalion.

No. 1. Ko.l4. | Avemaze.

TN s i i s LS e s TS ' 3.1155 3.69340
T T S | REIT- L lar2 LT
D o e i s e e e heme b e ndareemat SR TISE Y X760 2.9423
Mousnesin . e rm e rmmcm—e—e e mE————— 1.0%0% |I 1.3057 ! 1.1973
(3xides of iron ond L LT T T U A I 669
Plissplioric acid o oo e er e icmcmm e -6 .63 4247 O
e L L e e e e A e e i Jedd] | LATIG ! . 65094
L 23l St .29
Eilica ..o .. o A o e i i i NE-Th L6 1 .1=78
Carbonic acid and ludd . - o ceer e cccmrcmmsmm e e 9. milid | 4 0e65 | 34997
Per cent. of ash in the air-dried leaf o . ... 12.6625 © 13.7139 ¢ 13,0012
Per cent. of moisture in the air-dried leaf .- _.___.______. C9.6930 | 12.540 ...
Ter cent. of phosplate of lime in the air dried leaf. . ... .. .r!l_!lnu_ . _.-ﬁl.'i '.___-_.-____
Per cent. of phosphale of magzueeia in the air-dried leaf ___ - GO0 I 400 ...

No. 13. Owen County Tobacco. (Manufacturing) From Pickett's
Warehouse, No. 9,008. A very strong tobacco; leaves large; dark-
brown ; quite guinmy.

No. 14. Gallatin County Tobacco. (Cutting tobacco?) From Pickett's
Warehouse, No. 347. Leaves of moderate size; brown and flexible.
A strong tobacco of pleasant flaver, when smoked.
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No. 15. “ Barren County Tobacco;”” from the State Agricultural rooms
at Frankfort. A bright colored tobacco: tough and flexible ; leaves
of a moderate size. A strong, pungent tobacco, when smoked.

No. 16. “Hart Counly Premium Manufacturing Tobacco.” No. 9934,
Pickett’s Warebouse, Louisville. Moderate sized leal; mottled brown-
ish and yellowish. Very strong tobacco.

No. 17. “Green” Counly Tobacco.” No. 10,000, Pickett’'s Warehouse.
A bright-yellowish-brown flexible leaf; suitable for cigars. (“Irobably
from Spanish seed.””) A pretty mild tobacco.

No. 18. “Meade Counly Tobacco.” No. 9,933, Pickett’'s Warehouse.
Of a rich yellowish-brown color; “very mild, but not of a very
pleasant taste,” when smoked. Cigar tobacco ?

No. 19. “Simpson County Tobacco.” No. 42, Pickett’s Warehouse.
Rather a lurge leaf, flexible; of a yellowish-brown color; “when
smoked, of a very strong and unpleasant taste.” Shipping tobacco?

No. 20. “Taylor Counly Tobacco.” No. 312, Pickett’s Warehouse.
Quite a small leaf; not very tough; of a light yellowish-brown and
greenish color. Very mild and pleasant when smoked Cutling
tobacco ?

No. 21. Larue Counly Tobacco. No.310, Pickett’'s Warehouse. O
bright, very light yellowish brown, or brownish yellow color. Leaves
of moderate size, quite flexible Very mild when smoked. A cigar
tobacco ?

No. 22. “Hardin Counly Tobacco.” No. 9994, Pickett's Warehouse.
Leaves of a good size; yellowish-brown and greenish; not very flexi-
ble. Strong and pungent when smoked. Manufacturing tobacco.

No.23. “Christian Counly Premium Shipping Tobacco.” No.10,008,

Pickett's Warehouse. Leaves of moderate size; dark brown. “Mod-
erately strong; ratber pleasant for smoking.”

39
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No. 24. “Henderson County Manufacturing Tobacco. Prenvium from
Kentucky State Agricultural Sociely, 1856." Leaves of a moderate
size; brown. “A mild tobacco, but not very pleasant when smoked.”

No. 25. “Henderson County Leaf Sample. Premii n to W. S. Elam,
by Kentucky State Agricullural Sociefy.” Leaves large, dark brown;
tough. “A strong tobacco when smoked.”

No. 26. “Henderson Counly Leaf Cigar Tobucco. Premium fo TW. S.
Elamn, by the Slale Agricullural Society, 1857.” Leaves large;
brighter colored than the preceding; quite flexible and tough. “A
very pleasant and mild smoking tobacco.”

No. 27. “Henderson Counly Leaf Munufacturing Tobacco. Premiwn
to T. J. Lockett by Kenlucky State Agricwllural Society.” Leaves
large; of a rich yellowish-brown color; somewhat flexible. “A weak
tobacco when smoked.”

No. 28. Henderson County Shipping Tobacco. Premium to W. S.
Llam, from Kentucky State Agricvltural Sociely.” Leaves large;
of a handsome yellowish-brown color; somewhat flexible. “ Very
strong when smoked.”

No. 29. Daviess County Premium Culling Tobacco. Pickelt's Ware-
house, No. 10,010.” Leaf of a moderate size; dark brown and
greenish ; not very flexible “A very strong and pungent tobacco
when smoked.”

No. 30. “Graves County Cutling Tobacco. Pickell's Warehouse, No.
285" Leaves quite large and heavy; dark-brown; quite flexi-
ble, and somewhat gummy. ¢ Moderately strong, but quite sweet
and pleasant when smoked.”

TasLe VI (¢) Average Composilion of the Ash of the whole thirty
samples of Tobacco.

Potash . oo el R e T 4.2360
BOBA cce cicm e immsmmmas frm s sesm s amEmm—msmemmeE e a mEEes i cem s mmem. .- L2199
Liml:____ -------------------------------------- e T T 4. 028
M nesiB. o cnem e e cm s e mmmm s mm s s m e e e —mmmm e e masa 1.0752
Oxides of iron aod MANEAOEIE . - o ee e e e e e e e emm e s emmm s e L0519
PINAPRORIE BOT o o o o i i b i i e e e .5751
Sulphuric agid . . oo .. e ATHT
0 1 gy A325
BT o om0 s S e A e i e s LAy
Carbonic acid and loss. - cececmreeccimcccm e cemcccmarmmmcme s mm s i e mm . 4.3645
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For the sake of comparison I append a summary of the analyses of
fobacco ashes by Dr. Chas. T. Jackson, reported in Patent Office
Reports, 1808, (Agricullure,) viz: four of the ash of the leaves and
three of the ash of the si/ulk of the tobacco, as follows :

No. 1. “Localily, Massachusetls ; Hulfield, Connecticut river. Farm
of W. I Dickinson. Sample from the best s0il”” (Ash of the
leaves.)

No. 2. “Locality, Massachusetts. Town of Whatley, Connecticut river,
Jarm of J. Allis. Tolerably good soil.” (Asbes of the leaves.)

No. 3. “Locality, Maryland. Prince George’s couniy. Richest soil.”
(Ashes of leaves.)
No. 4. “Locality, Maryland. Prince George's county. Much worn
s0il.”  (Asghes of leaves.)

No. 1 (a.) Ashes of the stalk of sample No. 1.

No. 3 (a.) Ashes of the stalk of sample No. 3.

No. 4 (a.) Ashes of the stalk of sample No. 4.

! | |
| Mo.l. No. 2 | No.3d.  No.4. No.l{a.) Nod {-,}an,l{:.)

|

Leaf. Leal. Leaf. Leaf. Stalk. F Stalk. Stalk.

S TP S
Potash oo oooe coeeee ceee] 20,40 15.20 | 17.60 | 20.32 | 40.12  40.12 | 27.43
B o ccmommm oo memeeamr 6,00 2,521 140 | 406 | 9.20 .20 7.28
Lime .... +-.---..-____| 2575 2u.99 | 2066 | 25.-5' 1l.54  11.44 AN
Magnesis ..o cocmcneeceen 1.60 | .60 B.00 2.9 .e0 B0 .40
Uxides of irun and maoga- !

T — 1.20 1.60) 2.70 1.20 2.00 : 1.40 1.20
Phosphoric acid.oocauean- | 7.60 1 9.85 ¥, 50 7.15 | 12.52  12.52 1024
Sulphuric acid. ceeeaaoooo l  9.35 .72 | B 1.59 2.04 2.4 4 .48
Chlorive --_-...........-| 1.88| 12| 3.76| 92| 296 2.% | 302

Silira and mlmmunu.a.nd 9.60 | 25,41 H.6) | 21 .24 U] 2.40 , 3.0
Carbouic acid und low...| 23.59' 9.20] 1868 | 1548 | 1612 17.08 | 1658

Tolal. oo covmsnas 10000 10040 | 100.00 | 10000 100,60 U000 | LUV 00
P t.of ash in dried leaf] | B !
oF bk e meeeeeeoe| 18.92 | 2020 | 14.53 | 14.76 | 10.72 9.213& 8.72

Such a close and extmordinary resemblance appears in the two
columns of figures under Nos. 1 (a) and 3 (a,) that it is probable some
errors of copying have occurred.
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CHEMICAL EXAMINATION OF NATIVE WINES, MADE FROM CATAWBA AND
HERBEMONT GRAFES.

One sample of the Catawba wine analyzed was made by myself, in the
autumn of 1857, from grapes grown by Mr. Foley, Fayctte county,
Ky., which, in consequence of a scvere drvought, had not filled and
ripened well. The juice was fermented in a glass bottle, air having been
entively excluded during the process, by a tight cork, sealed, through
which was inserted a syphon-like bent glass tube, with its outer end
immersed in water in a vial, to allow the carbonic acid to escape which
was produced in the fermentation. The specific gravity of the fresh juice
was not taken; but that of some from Catawba grapes grown in my
garden in 1859 was found to be 1.070.

The wine obtained was almost colorless; having only a very light
reddish tint. The juice having been immediately separated from the
skins and =eeds of the grapes in. moderately pressing them. The taste of
the wine is quite acid, but pleasant; and the bouguef is remarkably fine.

The ofler specimen of Culawba wine examined was procured for me,
by the kindness of Jos. M. Locke, M. D., of Cincinnati, from the cellars
of Mr. N. L. Longworth. This is apparently an old wine, quite sound,
and of a pale sherry color.

The Iferbemont wine analyzed was also obtained from Mr. Longworth
by Dr. Locke. Its color is yellowish, like that of cider. The bouguet
is not as pleasant as that of the Catawha wine; but somewhat like that
of some kinds of IRthine wine. It contains a little aldeliyde, the result
of a commencement of acetification, and was found to yield a small
uantity of acelic avid on analysis. It was evidently beginning to turn
to vinegar:

The results of the examinations of these three samples of wine may
be tabulated as follows:

i |
My Cﬂ-‘ll'hﬂ-‘ Longworth's | Longworth’a | Nierstein
wine. | Catawha. Herbemort. | wein. 1E42
Specific mravily. o e eeaes 0.995 _____. O] YR — 0.995
Per c-EIII...Ur .l'i(:ﬂ'hill _________________ .2 10, E-LI | 10 . G64 11.3040
Por cent. of aolid extraet, oo oo __ 1.74~ 1.840 | 1.0=0 1.4900
T S 145 | :ml' 140 130
Woantity of cauatic sauda to 'Hl"l.lll-'lllz-l!
e puts of wineo . L. -404 T | .304 270

misi

For comparison 1 Im'.c phmd in the .l.hme table the results, given by
Diez, (quoted by Mulder, “Die Chemie des Welns,” f. 188,) of his exami-
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nation of the Nierstein wine, which, amongst the Rhine wines he analyzed,
most nearly resembles our Cataw.a in composition. Our wine will be
secn, however, to contain a little less alcohol, and much more acid than
that. The free acid in the first sample of Catawba above, amounts to
about one per cent., and is not disguised in the wine by any remains of
gugar; as the most delicate tests could not detect the smallest quantity
of that substance in it. A small amount of sweetish substance is, how-
ever, contained in what is called the exfiaclive matier, which, no douht,
has been sometimes mistaken for sugar, and which, according to the
recent observations of M. Pusteur, communicated to the French Academy,
is glycerine, always produced in the vinous [ermentation in company
with a small quantity of succinic acid. The percentage of free acid in
the Rhine wines is less than this, in the best kinds; it being, accord-
ing to Schubert, (Mulder,}Clhem. des Weins, £ 190,) generally from 0.8
to 0.9 per cent.,, and mollified by the presence of a larger proportion of
exfractive mallers, containing a small quantity, less than one per cent., of
sugar or glycerine.

The quantity of grape-sugar in the fresh juice which furnished these
three specimens of native wine must have heen from about 17. to 22, per
cent. We are told by Mulder, from the best authorities, that the aver-
age amount of grape-sugar in grape juice, from all the various wine
countvies, varies from 13 to 30 per cent. According to Fontenelle, the
juice of the grapes in the south of France contains from 18 to 30 per
cent. of sugar; whilst according to Chaptal it varies from 15 to 20 per
cent. in the more northern vineyards. On the Rhine it varies from 13
to 20 per cent. When we understand that all the aleoliof of the wine is
derived from the sugar; of which it produces about balf its weight by
complete fermentation; it is easy to see that the more sugar is contained
in the unfermented juice, within certain limits, the stronger the wine will
be. At or above 40 per cent. of sugar, however, the fermentation pro-
ceeds very slowly; and the large quantity of alcohol resulting puts an
end to the process before all the sugar is decomposed.

The stronger varieties of wine, as Madeira, Port, and Sherry, which
coutain 20 per cent. and upwards, of alcohol, have usually been
strengthened, after the fermentation is over, by the addition of brandy.
The weaker varieties of wine, as certain kinds of German, French, and
Dutch wines, contain only from about G to 10 per cent. of alcohol.
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When the percentage falls below 8 per cent, it is very difficult to prevent
acetification ; and the fineat kinds of these wines contain from 9 to 13
per cent. of alvobol ; produced from a proportionate amount of sugar in
the grape juice. Understanding these facts, the French bave learned to
equalize the quality of their wines, by adding grape-sugar, made from
potato starch, to the acid juice of the imperlectly ripened grapes of
unfavorable seasons.

This could very properly be done in the manufacture of our Catawba
wine ; although a prejudice exists against the addition of sugar to the
grape juice; based, probably, on the idea that ordinary cane sugar and
the natural sugar of the grape, (grape-sugar or glucose,) are different
substances. But the cane-sugar changes speedily into grape-sugar under
the influence of the acid of the grape juice; and it is not known that
the products of its fermentation are at all different from those of the
sugar paturally contained in the grape. If, then, brown sugnar, or any
other kind which has a peculiar flavor, be avoided ; or if the pains be
taken to manufacture pure grape-sugar from starch, as is done in France,
the addition of the pure sugar, in proper quantity, to the too acid juice
of bad seasons, would greatly improve the wine, and not be liable to any
objections. This means could also very properly be employed to manu-
facture stronger wines than can be produced from the native grape juice
alone.

The solid materials and the acids of the above wines were found to be
in the following proportions in 100 parts of the wine, viz:

| |
My Catawba. Longworth's Longworth’s
Camawba. | Herbamont.

Tartaric acid and racemic ncids. oo oo 0.5749 0.5120 0.2756

Malic acid .o oo e L21eY 2497 .53
Citric and tannic mcds. o o o e e traces traces. truces.
Coctive uttem - TIITIIIIINIIT] Joose § ootestiand. oot estimatad
Albumen, eoloring, and [atty mawters_ ____ ________|;potestimated. | uot estimated. not estimatsd.
Acetio aCid. . ccosrric s cmam e s et ————- none. traces.| 2H62
=TT T e none. none. | none.

I

Some loss of the acids occurred in the processes for their separation,
judging from the quantity of cauostic soda required to neutralize the
wine. It is believed that they contain notable quantities of racemic acid,
replacing an equal amount of the tartaric acid usually found in grape
juioe.
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The ask obtained on thoroughly burning the solid eziract left by the
evaporation of the wine, was also analyzed, in these three samples; and
the results are as follows:

COMPFOSITION OF THE ASH OF WINE.

My Cutawbi. Longworth's Longworth's
! Cutawba.  Herbemont.

! |
I ERN I st oo i 0.02157 0.0439 - L0320

Bl v s e S D s g e e e e : SO e JHIGD | L0100
Life ccecccmmc e een s tmm e gt i mm e e J04s D021 W29
Blapgnelid . o e e e ii i c e ) A7 A6 | N150
ERTIIE OF TP o i i . trace. trace. | trace.
Phusphoric neid v cu oo e el AW LS | M35
Sulpharic 2l «ooe ot s ety ' 219 JHH0G | L00ea
T 0011) 0024 | .0029
o .U 2] npotestimated. oot estimated.
Curbonic acidand lpas___ . _ . iecaaoaa- 1 LUddg A2 | ABLT

Ash of 100 parts of the wine. ... .-I 0. 1450 | 0.1300 | 0.1400

The quantity of muneral malfers derived, from the soil, which is
retained in the wine, when it has become completely clear after perfect
fermentation, iz quite small ; amounting only to about one seventh of one
per cent.!

A great deal of the pofash, lime, magnesia, &c., originally contained
in the grape juice, separates as lees, as the fermentation progresses, and
finally settles to the bottom of the wine cask: forming the crude fartar;
from which we obtain all the tartaric acid and cream of tartar of com-
merce. If these lees, as we!l as the leaves and shoots of the vine
removed in pruning, &c., and the busks, stems, and seeds, be restored to
the soil, and nothing carried away but the wine, vine culture would prove
much less exhausting to the soil than any other kiud of koed crop.
Some comparative calculations on this subject will be given at the end of
this appendix.

According to Boussingault, (Ann. de Chem. et de Phys., 3me Serie,
Tome 30, p. 369,) the quantities of mineral materials in the ashes of the
unfermented juice of the grape, from his own vineyard, in Alsace, are
as follows, in the hundred parts of the juice, viz:

TPOBMAEL < s i s 5 e v 5 o S s i i 0.842
5 T S e el el e e A IR S O A e n S P a2
PHATTURRL & i im0 0 .m0 e e d72
Phnlphuﬁc [T 1 R g e S R PP e R U L4112
DTN TN e e 0 B s ' iy e Y6
e s s e L e L i e e S T T i truce.
BB . i o i e Al 0 0 e AL L 006
CRrhonie B . e i i i i e e et e e Ty 250

1.870
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Amounting, in all, to nearly two per cent. of the weight of the juice.

The stall:s and braiches of the vine contain considerable proportions of
potash, lime, and phosphoric acid, yielding from above fwo to more than
three per cent. of their weight of ashes. The following is about an

average account of the composition of the ask, according to Bruchauer:
Potash

-------------------------------------------------------------------- T |
B i L e e R e e e e A R e 7.6
T i —— az.a
et | R S et AR e R S B e 4.7
Dxide of Ml @ cmeecccccccccmcmmccmccemmtocmem—msrcmccmatessSsesmm - m——— .2
TP or AT M e e e i i . N s 1 B 16.4
Sulpburic a€id. oo iee e eee et cccicmsec i cetcctac et e e e ————— 2.7
Chloride of S0diiim co v cece. e cmmccm ms s m s et oo e o= o i i o .4
ST R R e Ot i L PR e gt B e S N S s o B - 1.5

The leaves contain a large percentage of mineral matters, derived
from the soil. Bul hoth leaves and prunings should be left to decay on
the soil, for which, according to experience in Europe, they are the best
manure in the cultivation of the vine.

BLEEDINGS OF THE GRAPE-VINE.

In the spring of 1860, the writer caused to be collected a quantity of
the “bleedings” of a Lenoir grape-vine, from a branch which had been
cut off for the purpose; with a view to ascertain by analysis, whether
any notable quantity of the essential materials of the soil, &c., was con-
tained in it. The result was as follows:

One hundred parts of the clear colorless fluid evaporated to dryness
at 212° F., left 0.2806 per cent. of exfract which was of a light-chestnut
color, and contained a vegetable substance resembling gom. This, when
incinerated, left 0.084 per cent. of ashes, so that the amount of the

organic matlers was 0.202 per cent. The composition of the ashes was
found to be as follows:

Carbopate of lime .o o

o . e e e e e s s S 0.0419
TRERIIINIL o i o . 0 i e e . i ST
1T T e R NS el R e ol R R e R N trace.
gnlp.l;:ﬁn Beid s e e e e I 027
T e e L e o e e R e L0R240
LTI, s e ot e LD
Bl L e v e i v i s i e e A S o i e 0048
TOBE e s s e 0 o5 i i i e o e 43
IJ 'E.IE—!L'I

So that, as might have been expected, this sap of the vine contains
a portion of those mineral materials which are essential to vegetable
nourishment.
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CHEMICAL INVESTIGATION INTO THE COMPOSITION OF THE ASHSE OF
THE GRAIN AND COB OF INDIAN CORN, AND THE PROPORTION OF OIL
CONTAINED IN THE GRAIN.

This examination was commenced with a view to ascertain whether any
diflerence in the quantity or composition of the mineral constituents of
the grain, or, in the proportion of the fally malter, could be observed
in the corn grown on very poor land, as compared with that raised in
the rich blue limestone region of central Kentucky. It being well
known that the food produced on these rich lands is peculiarly conducive
to the nourishment and fattening of animals, and that those of this
favored region, like the vegetables on which they feed, appear of a larger
growth, more fully developed, and in better condition, generally, than
those produced on the poorer lands of the State. This may be supposed
to be owing to the greater abundance of food in the rich land; the
vegetable growth being stimulated by the greater quantity of the nutri-
tive mineral elements which are present in the soluble condition in the
soil; but, on the other band, investigations into the composition of’ the
ashes of the tobacco plint huve demonstrated that there may be a
marked dilference in the guantity as well as in composition of the mineral
ingredients of the same plant grown on dillerent soils.

The specimens obtained for this comparative examination are described
as follows:

No. 1 (¢) “Indian Corn, grown on the farm of Richard Collins, on
an old worn outl and very poor field. °Old Scotl place, two miles
east of Hardinsburg, Breckinridge county, Kenfucky. Soil, the
waste of the second sandstone above the base of the milisione grit ;
the surface of the field being well covered with small fragments of
that bed.”

Average length of the ears about seven inches. The corn from six
and a balf ears weighed two pounds six ounces avoirdupois. The pro-
duce was about eight to twelve bushels per acre; the season having been
unfavorable. This is a yellowish-red corn, said to be more productive
on poor land than the white varieties. This specimen was procured at
my request, for this especial purpose, by the able Topographical Assistant,
8. 8. Lyon, Esq., who was desired to select corn from the poorest field
be met with in his extensive perambulations of the State.
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No. 2 (¢) “Indian Corn from the farm of Christopher Keiser, siz miles
from Lexinglon, on the Henry's Mill turnpike, Fayelle county, Ky.

Grown on the rich land of the Blue Limeslone of the Lower Silurian

JSormation.”

~Produce about seventy-five bushels to the acre, the season having
been unfivorable. Average length of the ears about seven and a half
inches. Weight of the corn on five ears, three pounds and a half
avoirdupois : weight of the cob about one sixth that of the corn; the
ears being well dried. A white dent corn.

A quantity of each of these two specimens was ground to meal in a
band mill ; a portion of each carefully incinerated for the purpose of the
ash analyses; and another, larger, portion treated with ether, in a dis-
plicement apparatus, for the separation and estimation of the fatty matter,
or oil.

The results obtained were as follows :

1% 100 rawmTs OF THE THOROUCALY AIR-DLIED COMN.

_: No. 1 {e.) | No. 2 (e.)

YEllOMISh 0l . mmee e e e mmmm e e mm e o e e e e e 4600 _ 5.260
In the ashes— B
Pobaby oo cceercpnnanna s cuvn o pana nnnnn pssans sad s s o 0.2840 0.2F78
BUM e e e e e e e emmm e = e mm e m——— o om e m e o e DE54 2904
B o e L L L0052 | L0076
Mapnesia cocn i cc e cmmrescsemcaccssmcccmsssammmmmemm—————— LT3 1207
Oxides of ismn nbd MARLADESE . o oo oe oo e i imiecmao e pot est. not est.
Phosphoric aemd - oo oo cme e e e e csmae s e mmm—— e e e e .3513 L4230
lphn e e s L e e e R T L0165 trace.
L L ! nok est. Dol est.
T e o S e TG T (e e LS A e R 05 L0250
Carbonic acid and 1083, o . oo e i em e 500 -3Y5
Total ash in 100 parts of the dried eorD - oo o oem oo o e e 0.9 1.4120
Proportion of phosphate of lime. .- . o ccee e _ 0.0093 0.0139
Proportion of phosphate of magnesia . _ ..o _ 0.1924 D.35E4
Proportion of phosphoric acid combined with the alkalie_____..__..__ 0.1458 -_ 0.1630

OF course no positively certain conclusion can be attained by means
of a single pair of analyses alone; but as far as these go, they show the
superior nourishing and fattening qualities of the corn grown on the rich
gvound, as compared, in equal weights of the corn, with that raised on
poorer land; and thus give a new molive to farmers to keep their ground

in gobd comdition. Im short, the corn from Fayeite couaty, not ouly
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gives a larger proportion of oil, and of mineral sobstances in the form
of ash, but the potash, lime, magnesia, phosphorie ucid, and silica, are
all i1 larger amount in this; and only in the single ingredient, the sul-
phuiic acid, does the corn from the poor ground exceed this in its
quartity of essential mineral matter.

Syme of the diflerence observed may possibly be due to the different
vari lies of corn; how much cannot be determined without careful chem-
ical analysis of corn of these two kinds grown on the same ground.
But the reddish yellow corn is'‘generally considered, by furmers, richer in
oil aad stronger as food for animals, than the white corn; and the prob-
abilizy is that the difference of composition, shown above, is due more to
the soil than the variety of corn grown on it.* 1In corroboration of
this view, I may refer to three analyses by Emmons and Salisbury,
(Na ural History of New York, (Agriculture,) Part V, Vol. I, p. 249,)
of t1e ashes of the same variety of corn, (eight-rowed yellow,) grown on
dillerent soils, in Lewis county, (New York,) 1847.

The corn grown on a clay loam yielded 1.452 per cent. of ash; that
rised on a sandy plain, with a top-dressing of manure, yielded 1.710
per ent. of ash; that grown on an intervale, without manure, 1.748 per
cent ; and the proportions of potash, soda, lime, phosphoiic acid, &c.,
vany considerably in the three analyses.

V'hen the writer first rend Boussingault’s statement of the very small
proj-ortion of lime which is found in the ashes of the gmin of Indian
cort of Europe, (see Rural Economy: edition of Appleton & Co,
1843, p. 414,) be was persuaded that the corn of our rich limestone
region would not exhibit the same deficiency in its ash; but the above
anal yses, as well as several by Emmons and Salisbury, Sprengel, and
others, show that lime enters in very small proportion into the composi-
tion of the mineral portion of this grin. In which respect it resembles
whe.t, but contains still less lime than that grain, and difers widely from
the :obacco plant, the ashes of which always contain much lime. Phos-
phates of magnesia and of the alkalies are found in the corn in much
largr proportion than the phosphate of lime; and, like all the grains,
the shosphates make up the greater proportion of the weight of the ash.
The case is different in regard to the leaves, stems, husks, cob, &c., which

* (uotad from an artlale, by the writer, in the Keatuuky Farmer.
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generally contain a larger amount of potash, lime, soda, magnesia, &e.,
and a smaller proportion of phosphoric acid.

Some of the cobs fiom the corn, (No. 2 ¢,) grown in Fayette county,
were incinerated, and the ash obtained submitted to analysis, with the
following results:

COMPFORITION OF THE AGHES OF THE COB OF INDLaN comn. % 100 razTs oF TUE com or comw,
(M0, 2 £,) THOROUGHLY DRIED.

POBABNL o o im0 i i i e O 0.3568
BRI, oo i Lo e b v im0 e i e e s MBS
LTI i g 8 88 PR w6 AW
MaThEIi e e s ic s e s sm AR e R S RS S E e - —— L0355
Oz1des of iron and manganese . o oo e SRS e B Y fipe not estimated
Phosphoric BB s e e e R e s ArrTg
LT 05t e R e B o e 0T
Chloring ..o cccc e smccsimcicccsscmsamacamcrommrsmermm s anms om=eam = = - IO E8timated,
Silifa coccrcmm - cscm s sam s e ——— e s S 742
Carbunic acid and loss . e e e mmmrimm e e e cmimaaa St R L L3655

Total ash in 100 parts of dried eob. . .. 0.9710

From the above analyses it will be easy for any one to calculate the
quantity of essential mineral matters removed from an acre of land by
a crop of corp, in the grain and cobs only. Thus, in the crop of seventy-
five bushels, raised on Mr. Keiser’s farm; as one bundred pounds of the
dried corn gave more than one pound and four tenths of a pound
(1.412) of ash, the whole seventy-five bushels, each of fifty-six pounds,
weighing in all four thousand two bundred (4,200 lbs.) pounds of corn,
would take more than fifty-nine pounds (59.304 1bs)) of essential min-
eral matters from the soil in the grain alone; and the cobs, calculating
their weight as one filth that of the corn, would rob it of more than
eight pounds (8.156 1bs.) more of these valuable ingredients,

Many analyses have been made of the ashes of the various vegetable
products of the farm and of the garden in Europe, and some in this
country. For instance, a very full examination of the various parts of
the Indian corn plant, at different stages of its growth, &ec., as well as the
analyses of several other grains, grasses, and garden and field vegetables,
may be found detailed in the Reports of the Geological. Agricultural,
&ec., Survey of New York: (Natural History of New York, part
Agriculture:) made by Emmons and Salisbury, and published by that
State.

It is desirable that such examinations should be multiplied in this
country ; that the relationships of our various crops to the soil may be
clearly ascertained.
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In the above analyses of the Indian corn, the proportion of oil stated
does mot probably represent the whole contained in the gmin; the
examination was rather comparafive than exhaustive; both specimens,
ground alike, were digested for an equal time in equal quantities of ether,
and the oil washed out by displacement. If the corn had been reduced
to a finer powder, or brought to a pulp by boiling with water, before
digesting it in ether, it is probable a somewhat larger quantity of oil
would have been separated. For the corn contains quite a considerable
quantity of yellow oil, to which it owes its great fattening property.
Boussingault found from 7.8 to 9 per cent. of oil in corn. Poggiole
found 6.7 per cent. Charles T. Jackson, (Patent Office Report, 1857,
Agriculture,) from 2.9 to 4.2 per cent., and Polson 4.4 to 4.5 per cent.
(Liebig and Kopp's Jakresbericht fur 1855, p. 889, and 1850, p. 809.)

See the end of this Appendix for a comparative table of the ashes of
corn, wheat, tobacco, &c.

CHEMICAL EXAMINATION OF THE ASHES OF WHITE WHEAT, GROWN ON
KENTUCKY SO0IL, &c., &c.

The specimen of prime white wheat selected for the examination was
ohtained, March 23d, 1859, from Messrs. J. L. Elbert & Co., of Lex-
ington; grown by Dr. Latham in that vicinity, on rich blue limestone
land. It had been in the warehouse, where there was no fire, about six
weeks—the weather having been rather warm for the season. Before
incineration, experiments were made as to the relative amount of moisture
it would give out on exposure at various temperatures; which resulted
as follows, viz:

1. Exposed for thirty days to the dry air of the laboratory, daily
heated by the furnace stove to the temperature of about 75° F., ¢¢ lost
4398 per cent. in weight by the escape of moislure.

2. Another quantity of the same wheat, kept in the water-bath, where
it was exposed to boiling water heat, for two successive days, lost in all
12.710 per cent. of moisture.

3. A third quantity, heated for five hours in the oil-bath, to the
temperature of 400" F., lost as much as 17.940 per cent. of ils weight.
The sample which had been dried in the water-bath was crisp, slightly
deepened in color, and as though cooked ; the gluten having been partly
altered by the heat, so that the quantity of elastic paste which it would
make with water was diminished.
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That dried in the oil-bath, at 400° F., was completely parchec and
browned, and the germs, of such grains as had Legun to eprout, were
completely blackened, so that the loss of weight in this experiment was
greater than that of were hygroscopic moisture.

Air-dried, or dried at or below the boiling temperature, ibe wheat
proved quite hygroscopic; giving up moistoreand losing weight in a dry
atmosphersa, or when heated, and absorbing moisture and regaining weight
when expased to mois' air, at a lower temperature.

There is probably a greater change in weight, in wheat, under these
circumstances, than pei-ons generally suppose. 1 have no doubt that
wheat, taken from a moist “pen,” and dried in a warm warehouse or
mill, may lose from 4 to 6 per cent, by weight, of moisture, in a few
days or weeks.

Some of this white wheat, thoroughly air-dried. was carefully reduced
to ashes and these analyzed, with the following result :

COMPORITION OF THE ASHES OF WHITE WHEAT.

In 100 pmts.l In a bicehel.

TP MR e e i e i e S ek 0.454 | 0.27'4 Iha.
L Al AWl B 1ba.
| I S e T R, PRl LR Y e R R B T e 136 0 .08 & Ihs.
Mamnesld .o e iccccmcssmcrmmccec s cmmacemm s m——ma————— L2 ! 2.2 ks,
Oxides of irmmund mangunese ... . eceaoooooooo. tracea. | races,
Fires hesrie it e e e e e e vr mmmm e m e m e —— . —————— LBl .45 8 lba.
Bl plirie eI L o L e e L L e s JAHT 0 2 a,
T | 0 4 s,
e e e s e Sl el i s R ] 02 4 Tba.
Carbunic acid and 1083 cee o e mccm e immmc i cccmcccccmmamama e T Al 6 Y.

Tnt:ll ‘l’hh O W A T S RS S e o B S - - - Il?l-l _lﬂ[’#f"_lml
Proportion of phosphate of Jime oo oo oo me e cmcc e e o U.éiﬁ 0.14 3 Ibs.
Proportion of phosphate of magnesia o oo ool - 0.562 C 0T 2 lb"
Proportion of phosphoric acid in the alkaline phosphates - - - . 0.295 | 0.17 6 1bs

It will be seen that the ash of wheat is quite rich in phosphates, espec-
lally phosphates of magnesin and lime, taking more of these from the
soil than the Indian corm, in equal weights of the gmins; and we can
readily understand how even a rich soil may, after successive wheat
crops, refuse to produce it in a healthy and profitable manner, becauase of
the resulting deficiency of phosphates in the soil ; and why the Enzlish
farmers find it so advantageous to employ bone-dust, or super-phos-
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phates on their wheat lands, that they actually import hones from distant
foreign countries, and even glean the battle-fields of their ghastly relics.
To give a comparative view of the amount ol the various essenfial
mineral elements of the soil, which is removed from an acre of ground,
in a crop of wheat, corn, tobacco, or wine, I append the following table.
In which I estimate only the grin of the corn and wheat, without the
stalks, leaves, husks, cobs, &c., and only the pure fermented wine; sup-
posing the leaves and cuttings of the vine and the lees of the wine,
deposited during and after fermentation, to be returned to the soil.

TABLE BHOWING THE MINERAL MATTEAS REMOVED FRONM THE BOIL.

iIna wheat crop Inacorncrop Ina tobacco In 500 gallons of
| of 20 bushels. ol 30 bushels. cropaf LD Ibs, Catawpe wine.

Aol stalks.
Potowh o occemm o eeee 5.45 Tba. B.DA ]ha. ' 62.73 lba. 1.428 lbs.
Bl s re e el 173 Tha. .22 |ba. 6.0 ha. 640 |ba.
T e 1.63 lbs. .22 1ba. 64.00 Iba. 18U Ibs.
JI..j:nﬁi;u._...____,-.-h_..__l 243 lba. 3.61 lba B.67 Jba. 468 lba.
Phosphorie acid oo ... 9.12 lbs. | 11.ES ba. H.13 lbe. 320 |ba.
Sulphurie aeid .o aacoao__| 08 lbs. mot estimated. B.40 iba, Hi6 s,
ol [ i o | 1 e i e Rl et e, 33 lbs.  pot estimated. . 1.06 Jba. 012 lba.
Soluble ailien _ . ..o ... Al lbs. 71 s, 5.¥6 lba. 084 Ibha.
Totol mineral maltters from | ;
gp acre of land._______. I 19.60 Ibs. a0.67 Ibae. 176.65 lba, 4.068 lba.

| .

This table clearly exhibits the relative exhausting influence of these
several crops. It will be seen that the tobacco consumes the most, of all
the essential ingredients of the soil, but especially of potash and lime.
The wheat and corn crops require phosphates in larger quantity than any
other materials; and the quantity taken in the wine appears remarkably
small. It is to be recollected, however, that all %oed crops cause a much
greater deterioration in a given time than those which bind and cover
the soil during their growth, as the small graing, clover, &c.; more of the
soluble materials being decomposed and washed out by the atmospheric
agents in the latter case than in the former.
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