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INTRODUCTORY LETTER.

Cueuicar LaBoratory oF THE KesTucky GEoLOGICAL SORVEY, ;
Lerington, Ky., December 8th, 18506.
D. D. Owex, M. D.:

Dear Sir—In accordance with your instructions I transmit to
vou my second report of the Chemical Analyses of Kentucky Ores,
Soils, Mineral Waters, &c., &c, made at this Laboratory, for the Geo-
logical Survey, sioce the preparation of the first report.

Within about two bundred anid twenty-two days, with the occasion-
al airl of an assistant in the minor processes under my immediate su-
pervision, we have succeeded in determining the composition of two
hundred and six different objects, and thus, although, as you will dis-
cover, the several analyses bave been made more minute and accurate;
we have increased the amount done, in proportion to the time employ-
ed, more than one-sixth over that exhibited in the first report.

The subjects of the analyses reported in the following pages may be
summed up as follows:

48 iron ores of the limonite variety.
22 iron ores of the carbonate variety.

43 soils, sub-seils, and marls.
31 limestones.
30 coals,
168 mineral waters and salts.
4 copper and zinc ores and bitumens.
4 iron furnace slags.
4 sandstones.
2 pig iron.
2 shales and slates.

——
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120 INTRODUCTORY LETTER.

The greater portion of the large and very interesting collection of soils
and sub-soils, made by you during the past summer, amounting to
nearly one hundred specimens, sent to this Laboratory for examina-
tion, bave not yet been analyzed, but the labor will be resumed as
zu0n as possible after the completion of this report.

In regard to soil analysis, a considerable difference of opinion exists
iu the minds of the agricultural public. When the fact began to be
appreciated, that certain organic and mineral substances resident in
the soil were essential to its fertility, because they were necessary ele-
ments of vegetable and animal tissues, it was natural that the enlight-
ened agrieulturist should look to the chemical analysis of the soil,
which would give the proportions of these ingredients, as the tast in-
dex of its value and its adaptedness to his various crops; and full ex-
perience, under the proper conditions, will demonstrate that this ex-
pectation will not be disappointed. But, when at the demand of the
farmer, who perhaps knew little or nothing of the true theory of agri-
culture and nothing of chemical philosophy, cheap and superficial an-
alyses were made, exhibiting only the proportions of the grosser ma-
terials of the soill—as of the sand and silica, alumina, oxide of iron,
carbonales of lime, and magnesia, and even, perhaps, of the organic
matters, without showing the amount present of the more valuable and
essential ingredients, as the phosphoric and sulphuric acids, the polash
and soda—this information, purchased by the practical farmer from the
scientific man, at however low a price, was found to be dearly bought,
and of little real value.

All soils, without exception—the most fertile as well as the most
sterile—contain large proportions of sand and silica, aluming and oxide
of iron, and they may contain these as well as netable proportions of
lime, magnesia, and organic matlers, and yet be sterile to the highest
degree; for, although these, with the exception of alumina and sand,
enter into vegetable and animul composition, and are essential to their
structures, they are of no value in the support of plants, without the
aid of the alkalies and the phosphorus and sulphur contained in the
phosphoric and sulphuric acids of the soil. These latter ingredients,
almost universally found in very small relative proportions in soils,
and much more difficult to estimate in a chemical apalysis than the
preceding, are the elements of the soil, the proportions of which it is
most necessary to ascertsin, in order to get a proper idea of its value
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and relationships to the operations of the agriculturist. But these, in
consequence of the difficulty of the processes, and the time and care
necessary to their estimation, have been generally neglected in ordinary
soil analyses. No wonder, therefore, that the practical man, and even
some chemists, bave begun to doubt whether the so called teachings
of science, in this relation, are of any real service.

A full analysis of a soil, giving the correct proportions of all its in-
gredients, and their various states of combination, is a labor of consid-
erable magnitude, requiring, if the time be devoted to only one soil at
once, from ten to fifteen days of work, and demanding in the operator
as much special training as to learn to play well on a difficult musical
instrument; the farmer, therefore, can never be expected to be able to
perform this nice and troublesome operation for himself, any more than
he could be expected to make or repair his own watch or time-piece;
but he can, by acquiring the necessary elementary knowledge to ap-
preciate the results of chemical analyses, derive great practical advan-
tages from them, and save a great deal of time, labor, and money.
He could, it is true, with the uid of his experience, and by the trial of
experiments in cropping, ascertain the value of a soil almost as well as
it could be set furth by a good chemical analysis; but, in commencing
on an unknown specimen, the chemist could, in one week's labor, ar-
rive at results, which could be attained by the pructical farmer only at
the expense of years of costly agricultural experiments.

The system in which you have collected the specimens of soils, for
analysis will aid greatly in giving a practical demonstration of the
value of soil analyses. Usually, instead of collecting a single speci-
men from each locality, you have procured, for comparative analysis,
specimens of—1. The Firgin soil; 2. The same soil from an old field
long in cullivation; 3. The sub-soil; and 4. The decper sub-soil, or un-
derlying rock stratum.

By the correct examination of these the following important facts
can be uscertained: 1. The change which the soil bas undergone un-
der the influence of cropping; and hence the knowledge of what
would be necessary to restore it to its original condition, and keep it
fertile. 2. What beunefit or injury may result from deep sub-soil
ploughing or trenching the ground. 3. What influence may be exert-
~d on it by the underlying rock or other sub-strata.

16
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By the eritical cxamination of the comparative unalyses of soils,
&c., &ec., already given in this and in the preceding report, it will be
observed thit chemical analysis is competent, in these respects, to us-
cerlain and report faithfully on changing conditions of the soil in rela-
tion to agricultural operations. It will be noticed, in particular, that
in every instance where the comparison is made of the proportion of
the phosphoric and sulphuric acids, potash, and soda, between the vir-
gin soil, and similar svil which has been long in cultivation, a marked
diminution of these most essential ingredients is to be noticed in the
old soii. Aud thus, it is proved, that by careful chemical analysis we
can note and estimate the gradual but certain approach to sterility, of
soils once very fertile, under the influence of unscientific and thriftless
Cropping.

The knowiedge of a defect must naturally precede all efforts for its
removai. The full appreciation of the fact, that in yielding its pro-
ducts the soil always gives up a certain amount of its most valuable
elements, which are carried ofl’ in the crops removed, and which must
in some way be restored to it, if it is to be maintained in a fertile con-
dition, is sure to lead, in the end, to an improved system of agricul-
ture, il the education of the people of our state is made to keep pace
with the general march of improvement.

The completion of the analyses of the soils of Kentucky, or even
ol those already collected, ought to exert a beneficial influence on the
prosperity of the State. The real agricultural value of the land in its
various districts will be to a certain extent demonstrated, and it will be
shown more fully, as it is already to some extent exhibited in the anal-
yses given in this and the preceding report, that a great body of lands
in the central, castern, and southern part of the state of Kentucky,
held now at prices below, or not much above that of government land
in the far west. may be made as_wuluahle as those, to the farmer; whilst,
in some localities, they offer superior advantages in the greater proximi-
ty of fuel in the form of coal or wood.

These results may, perbaps, belp to stimulate our people to endeav-
or to supply a great necessity of the state, which now operates as an
immense incubus on its growth and developement, viz: a chain of great
public improvements through the interior, to afford means of com-
munication and channels of commerce, which may bring to the doors
of the farmer or manufacturor, who may engage in the buginess of de-
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veloping its great mineral and agricultural resources, the markets of
the world. The waut of these improvements confines the growth of
Kentucky, in commerce and the manufactures, mainly to her river
banks, and restricts her agriculture to its richest regions, to the neg-
lect of mineral wealth greater than that which has been the basis of
the power of Epgland, and a large body of land very susceptible of
cultivation. On the other hand, the policy of supplying these public
improvements, in the net-work of railroads intersecting the western
country, constructed mainly under the patronage of the general gov-
ernment, and with the proceeds of large grants of the public lands, bas
ailled greatly in inviting to its cultivation the bardy yeomanry of the
older states, who are tempted to leave their native homes by the in-
ducements of rich soil, at 1 moderate price, accessible markets for their
products, and a prospect of the rapid growth and improvement of the
country.

That the reader of this report may be enabled to compare the
soil of the fat lands of the western prairies with some of those of
Keuntucky, usually considered much less valuable to the agriculturist,
an analvsis of Illinois prairie soil i8 introduced at the latter end. It
will be seen that this prairie soil, now so rich in organic matters, may
be considered as the reverse of the heavy red sub-sorl of some of the
southern portions of Kentucky;™ in this respect, in particular, in that,
from its large proportion of fine sund and silica, and small relative
amount of alumina and oride of irom, it holds, with a weak allinity,
those organic matters derived from the remains of the herbage of
thousands of years; and hence gives abundance of rich food to the
crops which it supports; until, in the course of time, this deposit is di-
minished or exhausted. On the other hand, the large proportion of
oXide of iron and alumina, of the heavy red sub-soil—which both have
a powerful allinity for organic matters—holds them with great tenacity,
and thus, under the action of water containing carbonic acid, which is
the natural solvent of the mineral and organic matters in the soil em-
ployed in vegetable growth, this red sub-soil gives up but a small quan-
tity ot solid nutritious matter, especially it there is but a trace of lime
or magnesia preseat. The prairie soil eould be rendered ore durable,
but perhaps less inmedialely fertile, by admixture with clay, containing
alumina and oxide of iron, whilst, other things being equal, the heavy

"Zee Suppeer folai)
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red soil would be made more fertile by the addition of fine sand and
lime.

The addition of lime to this heavy red soil, which contains a large pro-
portion of alumina and peroxide of iron, may be beneficial in more than
one way: it would not only assist in the solufion of the other nutritive
elements locked up in the soil, and tend to render it lighter, but from
its constant action on the oxygen and nitrogen of the atmosphere, in
causing them to combine in the form of nitric acid, soluble nitrates are
always present in soil containing much lime or carhonate of lime,
which aid in its disintegration, and increase the solubility of its valua-
ble mineral ingredients, besides furnishing a supply of dissolved nitro-
gen to vegetable roots.

On this principle Leibig has explained the fact, that in the island of
Cuba a soil containing a very large proportion of carbonate of lime,
can annually produce, without the application of nitrogenous manures,
large crops of tobacco—a plant peculiarly rich in nitrogen,—and for
the same reason the nitrate of lime, (easily convertible into salt-petre,)
is continually formed and effloresces on the porous limestones of the
so-called salt-petre caves of Kentucky.

The seventy iron ores which have been analyzed at this Laboratory,
gince the preparation of the last report, have, with very few exceptions,
proved to be rich and valuable, as well those of the Limonife variety,
composed of hydrated oxide of iron in various states of purity, as
the carbonates of iron; and afford still further illustration of the great
wealth of Kentucky, in ores of this most useful and valuable of metals,
and of the fact that a large amount of capital and labor might find
room for employment in our state, in the developement of her rich
mines, and in the supply of the increasing demand for iron in all its
various forms. The analyses of these ores, and of the limestones, &ec.,
which accompany them, will greatly assist the manufacturer in the ap-
portion of his fluxes for the most economical production of the metal.

Amongst these ores are some which doubtless would be found well
adapted to the manufacture of steel, and in some localities the assoeia-
tion of an easily smelted ore with beds of suvitable coal, may induce capi-
talists to endeavor to supply the very large demand for chegp iron for
railroads and other purposes.

The thirty kinds of coal which have been examined bave been an-
alyzed with more than usual minuteness and labor. Not only bave
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all, not previously analyzed, been submitted to prozimafe analysis, to
ascertain their proportions of moisture, volatile matter, ashes, and coke,
but by separate operations their proportion of sulphur and the chemi-
cal composition of their ashes, have been ascertained; they have also
been all submitted to wlfimate or orgauic analysis, to determine their
relative proportions of carbon, hydrogen, ozygen, and nitrogen, &c., in
which analysis, as one of the ingredients—oxygen—is always esti-
mated by the loss, or negatively, and therefore, the confrol of the
equality of the weight of the sum of the elements found, with the
weight of the original compound which was submitted to apalysis, be-
ing wanting, it was necessary to secure accuracy by a repetition or re-
petitions of the process; so that the ultimate analysis of these thirty
coals required no less than seventy-nine operations of organic analysis.
The whole number of analyses of these thirty coals amounted to one
hundred and sixty-one. In these various processes several of the most
promising of these coals were submitted to destructive distillation, at
a8 heat gradually raised to redness, to ascertain their relative products
of bituminous mls, paraffin, gas, &c. In these trials the Breckinridge
cannel coal maintained its superiority for this manufacture; but the
approach of the Haddock’s cannel coal, of the Kentucky river, to it
in this respect, encourages the belief that in the course of your inves-
tigations amongst the Kentucky coals, especially amongst the cannel
coals and bituminous schists, other specimens may be found which
may be equally valuable for these products with the Breckinridge coal.

The peculiarity in composition, of the coals which yield the great-
est amount of oily and waxey matters on distillation, appears to be
the presence, in them, of a larger proportion of hydrogen to the carbon
than exists in the coking coals or soft bituminous coals, which are preferred
by the blacksmith and for the manufacture of coke and gas; and of a
smaller amount of oxygen than is contained in the dry coals or splint
coals.

It will be seen that the coal fields of Kentucky furnish all these va-
rieties. For the purpose of comparison with the coking varieties of
Kentucky coal, an analysis of the Youghiogheny coal of Pennsyl-
vania is given at the end of the report; and to enable the enlightened
reader to compare the Breckinridge coal with the celebrated Scotch
Bog Head coal, also much used for the production of oils, &ec., its or-
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ganic analysis is stated in connection with that coal, under the head
of Hancock county.

The process of organic analys/s employed may be briefly described.
The powdered coal, previously dried at 212° F., was introduced in-
to the bard glass combustion tube, in a small tray of platinum, and
submitted to the action of a stream of pure oxygen gas from a gas-
holder, dried by passing it through chloride of calcium and dry hy-
drate of potash; the combustion tube was heated over chareoal, in a
common Lichig's furnace; to secure complet: combustion of the car-
bon, the front portion of the tube was filled either with oxide of cop-
per, mixed with copper turnings, or with a tight rolled eylinder of
copper ganze which had been previously oxidated at a red-heat in a
stream of oxygen. The products of comhustion were collected in the
usual chloride of caleinm tube and potash bulbs; a emall tube being
interposed to ahsorb any salphurons acid, and a dry potash tube at-
tached to the bulbs to ahsorb all the carbonic acid, and prevent the
e=cipe of moisture in the stream of driedd gas. Thus the proportions
of carbon and hydrogen were obtained.

An attempt was made, by collecting the residual gases—mixed
nitrogen and oXygen—which passed through this train, and by the re-
moval of the excess of oxygen, by cxplosion with hydrogen in the
Endioneter, to estimate, by the same operation, the proportion of ni-
trogen; bat it wis soon found that with whatever care the oxyvgen was
procured, the propertion of nitrogen left after the explosion was not
constant, and on reflection on the known properties of gases, and the
force with which they penetrate cach other and porous substances gen-
erally, the reason of the failure of this promising process became ob-
vioug. The water introduced into the gas-holder to expel the oxygen,
contained nitrogen, which gas diffused itself through the atmosphere
of oxygen in the gas-holder, and thus, in proportion to the quantity
of water forced into it, did the oxygen in it contain more and more
nitrogen, as was verified by experiments with the Endiometer. Nor was
it found possible, even with the usec of a smaller oxygen gas-holder, and
of distilled water covered with oil, boiled to expell the gas, wholly to
prevent this cause of irregularity, so that the proportion of the nitro-
gen in the coals was necessarily obtained by a separate process of com-
bustion, by the method of Will and Varrcutrapp.
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Amongst the limestones and sandstones examined are some quite
valuable for building purposes; and others which will be found useful
as hydraulic cement, and for agriculture. The magnesian limestone,
from Grimes’ quarry, and from other neighboring quarries, on the Ken-
tucky river, may be considered one of the best aud most durable build-
ing stones of the whole country at large, and some others from the Up-
per Silurian Formation resemble it somewhat closely in composition.
The Birds-eye limestone, characterized by its great brittleness, con-
tains but little carbonate of magnesia, and would burn into quite a
pure lime; whilst the very fossiliferous limestones of the Blue Lime-
stone Formation, (Lower Silurian,) easily disintegrating and containing,
in addition to kme and magnesia, all the other mineral elements neces-
rary to vegetable nutrition, although they make but poor building
stones, are invaluable to the agriculture of the country where they ex-
ist, by the enriehing influence, on the superincumbent soil, which they
excrt under the slow solvent action of the patural surface waters, which
always contain carbonic acid, and which convey into the soil their val-
uable ingredients. The waters of such regions are Aerd from this
cause, but under their influence the soil is, to a certain extent, con-
stantly renovated.

The sixteen mineral waters, &c., examined, are, mainly, only from
one of the Kentucky watering places. The mineral springs of the
state are numerous and valuable, and will doubtless repay, in the fu-
ture, the labor of their exploration.

All of which is respectfully submitted,
ROB. PETER.
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A SUMMARY
OF THE

CHEMICAL ANALYSES

oF

ORES, ROCKS, SOILS, COALS, MINERAL WATERS, &e,

OF KENTUCKY,

MOSTLY PROCURFED BY DAVID DALE OWEN. M. D, PRINCIPAL GENLOGIST
OF KENTUCKY, AND ANALYZED BY ROBERT PKTER, M. D. CHEM-
ICAL ASSISTANT TO THE STATE GEOLOGICAL SURVEY.

o S ey i o e i By m s vl | ik s

ARRANGED I[N THE ALFHABETICAL ORDER OF THE COUNTIES IN WHICH THEY WERE OBTAINED.

ADAIR CODNTY.

No. 233—Soi.. Labeled “Soil from Shaly Geodiferous Limestone, at
Clayton Miller’s farm, four miles south of Columbia, Adair county,
Kentucky.”  (Sub-carboniferous Sandsione, or Knob Formatlion.)
Growth hickory, sugar-tree, white oak, dog-wood, white walnut, and
elm.

Color of the dried soil very dark grey. Sifted through a seive,
of one bundred and sixty-nine apertures to the inch, it left about one-
fifth of its weight of irregular pebbles of ferruginous sandstone. Care-
fully washed with water it left about fifty-seven per cent. of sand, of
which 42.3 per ceat. is fine enough to pass through fine bolting cloth,
of about five thousand apertures to the inch; and 14.7 per cent. is coars-
er sand, consisting principally of rounded particles of quartz, hyaline,
and of various shades of yellow, red, and brown, with some few crys-

talline particles.
17
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One thousand grains of this soil, (air-dried,) digested for one montb,
in a closely stopped bottle, at a temperaturc not exceeding 120° F.,
in water saturated under pressure with carbonic acid gas, gave up to
the acidulated water ncarly two and a balf grains of solid matter,
which was found to have the following composition, dried at 212° I,
viz:

Grains.

Orgunic and volatile malters, - = . . . - : 1.150
Alumina, oxides of iron and mangacese, and trace of phosphates, 317
Lime, - - - - . . - - - - . 447
Magnesia, - - - - - - - . - - A6
Brown oxide of manganese, . - : . 2 - ) 019
Sulphuric acid, - - - - - = - - - - 068
Potash, . - - . = = - - - - - 098
Soda, - - - . - - - - - - - .024
Bilica, - . - - - - - - - - - .140
Carbonic acid, chlorine, and loss, - - . - 102
2.471

The air-dried soil Inst 2.50 per cent. of moisfure when dried at 400°
F.

Dried at this temperature its composition was found to be as follows,
viz:

Organic and volatile matters, - - - - - - - 4.440
Alumina and oxides of iron and manganese, - - - - 4.841
Carbonate of lime, . - - - - - - - 196
Magnesia, - - - 5 - - - - . - .046
Phosphoric acid, - - . . - # + - - .065
Sulphuric acid, - - - - - - - - - 232
Chlorine, : - - - - - . - 5 - .0o0s
Potash. - - - - % 5 - - » - - 075
Soda, - - - - - - - - - - - 092
Sand and insoluble silicates, - - - - - " - 90.446

100.438

As explained in the preceding report, the process of digesting the
soil for a length of time, in water containing carboniec acid, at a tem-
perature not exceeding that to which it naturally attains under the in-
fluence of the sun’s heat, is used to ascertain and estimate the propor-
tion contained in it of soluble nutritious matter, immediately available
for the support of vegetation. In this manner, endeavoring to imi-
tate the usual mode by which these necessary ingredients of organic



CHEMICAL REPORT OF GEOLOGICAL SURVEY. 131

structures are dissolved out of the soil, and conveyed into the tissues
of growing plants in the great operativns of nature.

Pure water exerts but little solvent action on the carbonates or
phosphates of lime or magucsia, but when it is combined with carbon-
ic acid it takes them up in considerable proportions, and especially
when aided by the humic acids, so called, which result from the de-
composition of vegetable or animal bodies on the svil, and by the small
amount of ncids of nitrogen which the atmosphere yields under favor-
able circumstances, it not only brings these and the oxides of iron and
manganese and silica to a soluble condition. but also acts gradually on
the fnsolable silicales, to relense their lime, magnesia, potash, &e., &e,
fur veget ible nourishment. These, then, are the solvents which, by
their continnal action on the soil, and with the aid of frost, slowly dis-
integrate its hard particles, and gradually dissolve out its available m-
terials.  All rain water, and surfice water in general, contain more or
lcss earbonice acid, with occasionl traces of the acids of nitrogen; and
the water acquires in the soil the organic acids which ave produced
there by the decomposition of vegetable and animal matters

Although this soil contains a larger proportion than the average of
sand and insoluble silicales—more than ninety per cent.—and less than
the usual quantity of phosphoric acid and potash contained in very fertile
soils— 075 and .065—it yet contains a pretty large proportion of veg-
etable nourishment in a soluble condition, so that it gave np more than
the average quantity of nutritious matter to the carbonated water in
which it was digested. Without judicious management—by a course
of constant cropping, without returning to ic the cssential ingredients
of vegetabie nutrition—this sofl will more speedily become dcterior-
ated in productivenecss, than athers which have lass sand and less sol-
uble mallers.

ANDERSOX COUNTY.

No. 484—Lmestoxe. Labeled “Rock under While OQak Ridge, Aly.
L2408 furm, Anderson county, Ky." (Lower Silurian Formation.)
A grey, granular rock, made up of a coufused mazs of crystalline

grains of calcarious spar. No fossils apparent in the specimen sent for

aoalysis,
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Composition, dried at 212° F.—
Carbonale of lime, - - 06.65 == 5423 Lime.
Curhopate of magpesia, nol estimated.
Alumina and oxides of irun and

manganese, - = - 1.26
Phosphoric acid, - - - %} 4
Bulpburic acid, - - - .25
Potash, - - - - 67
Soda, - - - - - .39
Silex and silicates, inscluble in

bydrochloric acid, - - .88

100.83

The air-dried rock lost .30 per cent. of moislure at 212° F.

No. 435—Liviestrone  Labeled “Leplaena Limestone,” road from Mr.

Alexander Julian’s to Lawrenceburg, Anderson counly, Kentucky.

( Lower Silurian Formalion.)

A very fossiliferous limestone, of a grey and buffgrey color in the
inlerior; weathered surfaces of a dirty bull' culored. Powder light
yellowish grey.

Composition, dried at 212° F.—

Carbonate of lime, - - - 8395 = 47.11 Lime.
Carbenate of magnesia, - - 91
Alumina, and oxides of ironand
MaNYADESE, - - - 2.23
Phosphoric acid, - . . .25
Bulphuric acid, - - . .34
Pota-h, - - - - .38
Boda, - - . - - 47
Silex and insoluble silicates, - 11 28
Loss, - . - - . .19
100.00

The air-dried rock lost 30 per cent. moisture at 212° F,

No. 486—Lives1o8e  Labeled “Roud from A. Julian's o Lawrence-
burg, Anderson counly, Kentucky." (Lower Silurian Forwmation.)
A bioish-grey limestone, very full of fossils— Pleurotomari 1, Beller-
ophon, Orthocera, portions of Euncrinal stems, && Weathered surfaces
of a dirty bufl' color. DPowder light grey.
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Specific gravity, - . . - - - - 2653
Composition, dried at 212° F.—
Carbonate of lime, - . = BB.45 == 48.52 Lime.

Carbonate of magnesia, - - 1.67
Alumina, and oxides of iron and
maganese, - - - . 1.83
Phnﬁphuri{: acid, - - - 12
Sulphuric acid, a trace.
Potash, - - . - .ag
Soda, - - - - . .11
Bilex and insoluble silicates, - 8.57
100.27

The air-dried rock lost .10 per cent. of moisture at 212° F.

BALLARD COUNTY.

No. 218—Sos-soiL.  Labeled *“Sub-soil in heavily timbered land, south-
ern part of Ballard counly.” (Quaternary Formation)

The dried soil is of a light yellowish grey-brown color. Carefully
washed with water, one thousand graine of it left about five hundred
and nioety-two griins of sand of a brownish-grey color, of which only
about two grains was too coarse to pass through bolting cloth
of five thousand apertures to the inch. The coarser particles were
generally rounded, some few angular, consisting of byaline and milky
quartz, with some particles of iron #re.

One thousand grains of this soil, dried at the ordinary temperature,
and digested in water containing carbonic acid, for one month, yielded
less than one grain of soludle matter. This dissolved solid extract was
found, on analysis, to have the following composition, when dried at
212° F,, viz:

Grains.
Organic and volatile matters, . - - . . . . 0.200
Alumipa, oxide of iron, and Uacs of phosphales, - . - - 097
Lime," - . . - - - - . - ? - 064
Magnesia, - - . - . = . . . ~ .033
Brown oxide of manganese, . . . - - - ” 047
Potush, - - - - - . - . - - - 060
Soda, . . - . . - . - - - - .023
Kilica, - - - - - - - . - - . 180
Sulphuric acid, carbonic acid, and loss, . - - u . .029

0.733
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The air-dried soil lost 1.80 per ceut. of moisture when dried at
380° F.

Dried at this temperature, its composition was found to be as fol-
lows, viz:

Organic and volulile matters, - - - - 211
Oxide of iron, - - - - . . i - g > 9 04
Alumina, - - - . - - - . . - . 2 58
DBrown oxide of manzanecse, e - 2 : % . Q9
Carbonate of lime, - . e - = & . L i 15
Magznesia, - - . - - - - - . - - B6
Thosphoric acid, - - - . - . - ~ = Al
Sulphuric acid, not estimated.
Potash, - - . - - - . . - - - 12
Soda, - - - - . - 2 - . . , Qe
Sanil and insoluble silicates, . . - . e = 4 9172
100.30

The auvaly=is of this sub-soil may be compared with that of corres-
ponding surface-soil given on rages 259 and 370 of the preceding
report, (No. 1.) It will be seen, that whilst it has pretty nearly the
game proportivns of cand and insoluble silicates, of alumina and oxide
of iron, it contains more potash, phosphoric acid, lime, and magnesia,
and less of orginic and volatile matters, than the surface-soil. It also
contains less soluble matter immediately available for the nourishment
of vegetables—the surface-soil, No. 1, having yielded 1.53 grains of
solid extract to water containing carbonic acid, while this sub-soil gave
only 0.733 ol a grain.

No. 219—Suz-soiL.  Labeled “Sub-soid from the north-wesiern part of
of Ballard county, Ky., from near Col. Gholson’s.” (Quaternary
Formalion.)

Color of the dried soil rather darker than that of the last described,
with morc of a reddizh tinge. Carefully wa-hed with water one thous-
and grains of it left about 0463 grains of brownizh-grey sand, of
whieh all but about eight grains would pass through fine bolting cloth.
The coarser particles, uuder the microscope, appeared to consist princi-
pally of rounded fragments of iren ore, mixed with some particles of
byaline and milky and red quartzose mineral.

One thousand grains of this sub-soil, dried at the ordinary temper-
rative, digested for one montb, in water containing carbonic acid, as be-
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forc described, gave up 1.293 grains of solid czfract, which, dried at
212° F., was found to bave the following composition, viz:

Grains.

Organic and volatile matters, . - . - - - . 0.340
Alumina and oxide of iron, . - - - - - - 047
Lime, - . . . - - - - . . - 300
Aagnesia, - . - - - - - . - - - .090
Brown oxide of manganese, - - - - - - - 077
Phosphotic acid, - - . - - - . - - 011
Sulphuric acid, - - - . - - . g & - 067
Potash, - - - . - - . - . - - 110
Soda, - - - - - - - 5 - " - .040
Silica, - - - - - . - . - - - 190
Carbonic acid and loss, - . - = 5 = i . 021
1.293

The air-dried sub-soil lost 2.14 per cent. of moisture when dried at
375° F.

Dried at which temperature it was found, on analysis, to have the
following composition, viz:

Organic and volatile matters, - - . . - - - 292

Oxide of iron, - - . . - - . - - - 3.39

Alumina, - . . - . - . . 225

Carbonale of lime, a trace.

Magnesia, . - - - - , . . - - .47

Brown oxide of manganese, % 5 = - g : i .36

Fhosphorie acid, - - - - - - - - - 18

Sulphnric acid, not estimated.

Potash, - - - . - - , - . - - .19

Boda, a trace.

Sand and insoluble silicates, - - - . - - - 90.21

Loss, - - - - - . - . . . - .03
100.00

On comparing this analysis with that of the surface sorl from the
game locality, No. 2, as given on pages 261 and 379 of the pre-
ceding report, it will be seen that they present nearly the same differ-
ences of composition as were noted in the remarks on the preceding
sub-soil, (No. 218,) viz: that there is less of organie und volatile mat-
fers, and less of the nutritious substances soluble in carbonated water,
in the sub-soi/, and rather a larger proportion of phosphoric acid, pot-
ash, and magunesia, than in the surface soil.
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BABRREN COUNTY.

No. 225—S8oiL. Labeled “Soil from Mr. Barlow's farm, Barren
county, Kentucky.” (Sub-carboniferous Limestone Formation.)

Said to be the best producing seil in the county. Color of the
dried soil warm dark grey. On sifting it some cherty fragments were
found in it. On carefully washiog it with water 45.70 per cent. of
sand, of a dark brownish grey color, was separated, of which 4.30 per
cent. was too coarse to pass through bolting cloth. The coarser sand,
examined with the glass, was found to consist of rounded particles of
hyaline, milky aod red quartz, with some ferruginous mineral.

One thousand grains of the air dried soil, digested in water contain-
ig carbonic acid, as before described, yielded nearly four grains of solid
exiract, dried at 212° F., of which the composition is as follows, viz:

Grains.

Organic and volatile matters, - - - . - 1.660
Alumina, oxide of iron, and trace nf p!rmphntn - - - .288
Carbonate of lime, - = - - - - 1.111
Magnesia, - - - - - . - - - 048
Brown oxide of manganese, - - - . . - . 019
Balphuric acid, - . - - - - . . 1182
Poiash, - - . - - - 2 . ; ; i 144
Soda, - & - - " - - " - - . 08B0
Silica, - O T T .200
Carbonic acid lnd loss, - . - - - - - - 212
3872

The air-dried soil lost 2.34 per cent. of moisture, when dried at

365° F.; and was found to have the following composition, when thus
dried, viz:

Organic and volatile matters, - - - - - - - 5.200
Alumina, - - - - - & . 5 . " 3.460
Oxide of irom, - - - - = . - - i 2.206
Carbonate of lime, - - - - - - - - - .3668
Magnesia, - - % - . . oy . . 205
Brown oxide of mangavese, - - - - - - - 234
Phosphoric acid, - . - 4 . - - - 2 159
Potash, - - - - . . - . - . - 197
foda; = i m s om o omE o ow E Er w .090
Sand and insoluble llhuten = - . - - - - 87.686
Bulpburic acid and loss, - . . - - " " - 197

100.000
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The cause of the fertility of this soil is obvious, in the large pro-
portion of soluble matter which it yields to the water containing car-
bonic acid, and to the considerable, (although not lurge,) amount of
organic and volatile matters, and of phosphoric acid, sulphuric acid,
potash, lime, and muagnesia, which it is found to cont.in, in proportion
to the cand and insuvluble silicates; the alumina and oxide of iron al-
so are in such quauntities as to give the proper counsistence to the soil.

No. 227—SuB-soiL.  Labeled *Sub-soil between Big Sink and Dear
Wallow, near Mr. Burrow’s furm, Buarren county, Kenlucky.”
(Sub-carboniferous Limestone Formation.)

Color of the dried soil dull greyish-red, or brick-red. Careful wash-
ing with water removed from this soil nearly thirty-nine per cent. of
reddish sand, mostly very fine, of which abuut seven per cent was
coarser sand, containing rounded particles of hyaline aud milky quartz,
and of some ferruginous mineral.

One thousand grains, dried at the ordinary temperature, and digest-
ed for a mouth in water containing c¢.rbonic acid, gave up less than a

grain of sold ezirgct dried at 212° F, of which the composition w.s
as follows, viz:

Organic and volatile matters, - . - - - - 0.210
Alumina, oxide of iron, and trace of phosphates, - . 179
Brown oxide of maoguanese, - - - - - - 033
Lime, - - - - - - . . - % 077
Magnesia, - - - - . - - - - 040
Bulphuric acid, - - - - - - - 075
Potash, - - - . - - - - - . 023
Bali.. & & & &% W ¥ 3 5 & W 044
Bilica, - - - - - . - - - - 139
0.8200f a gr.

The air-dried sub-soil lost 3.90 per cent. of moisfure at 360° F.
The composition, thus dried, is as follows, viz:

18
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Organic and volatile matters, - 2 - - 4.730
Alumina, - - - - 10.380
Oxide of iron, - - - - - - 6.398
Brown oxide of manganese, - - - - - - - .256
Carbonate of lime, - - - - - - - - - .096
Magnesia, - . - - - . - - . . . .622
Phosphoric acid, - - - - - - - - - 076
Sulphuric acid. : - . . - - - - - 466
Potash, - - - - = - - . - . 142
Soda, F g E p £ - . = - - : .0ag
Sand and insoluble silirates, . - . - . - . 77.067

. 100.214

BRECEINRIDGE COUNTY.

No. 487—BitomMeN or MinNeraL Prica.  Labeled “Bitumen from Mrs.
Jackson's spring, one mile east of Tar Springs, Breckinridge county,
Hentvely.”

Resembles the bitumen from Tar Springe in Edmonson county.
Color dull brownish-black; of the consistence of soft pitch; soft enough
to be easily moulded in the fingers; containing some involved sand.

The proximate analysis is as follows, viz:

Moisture, - - - - - - - - - - - 2.40
Volatile combustible matters, - - - - . . - 36.50
Carbon, in the fixed residue, . - . - . . - 7.30
Ashes, sand, &c., - - - - - - - . - 53.80

100.00

No. 312—SnaLe. Labeled “Shale and Marl under the Archimedes
Limestone, al Ryan's, four to four and a half miles east of south of
the Breckinridge coal mine, Breckinridge county, Kentucky.” (Sub-
carboniferous Limestons Formation.)

A dark olive-grey friable shale, containing ferruginous concretions.
Rubbed up in a mortar, and washed with water, it left about seventeen
per cent. of very fine sand, of which only 0.20 per cent. would not
pass through the bolting cloth. These coarser particles, examined
with the aid of the glass, were found to be flattened rounded parti-
cles of ferruginous sandstone and round particles of hyaline quariz.

Ope thousand grains, dried at the ordinary temperature, gave up
nearly two grains of solid exfrac!, when digested for a month in water
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containing carbonic acid, of which the composition, dried at 212°, is as
follows, viz:

Graing.

Organic and volatile matters, - - - - - - - 0.309
Alumlna, oxides of iron and manganese, and trace of phosphates, - 030
Carbonate of lime, - - . - . - - - - 627
Magnesia, = ? - . 5 - - - - . .199
Sulphuric acid, - - - - - - - - - - 287
Potash, - - - . . - . . : . . .062
Soda, e B e @ B Se B 2 g & 051
Silica, - - - - - . - - - - - 210
1.775

The air-dried shale lost 6.72 per cent. of moisture at 400° F.; and
when thus dried has the following composition, viz:

Organic and volalile matters, - - - - - - - 7.040
Alumina and oxides of iron and manganese, - - - . 12.170
Carbonate of lime, - - - - . . - - - 976
Magnoesia, - . . . . . - - . - - .413
Phosphoric acid, - - - - - - - - - 101
Sulphuric acid, - - - - - - - - - - .198
Chlorine, - - - - . - - - . - : 002
Potash, = 2 = - - - - ~ - n = 5566
Soda, T T .190
Sand and insoluble silicates, - - - - - - - 78.680

100.326

This shale might be usefully applied, as a top dressing, to light and
sandy soils, but could not be profitably carried to any great distance.
Exposed to the air, water, and frost it would soon be disintegrated in-
to a fertile soil. Its large proportion of potash would make it good
for the tobacco or potate crop.

BULLITIT COUNTY.

No. 488—CarBoNaTE oF IBoN. Labeled “Kidney ore, over the sheet
ore,’ Bellemont Furnace, Bullitt counly, Ky. (Sub-carboniferous
Sandstonc Formalion.)

A dull, dark grey, fine granular mineral; not adhering to the
tongue. Exterior surface and fissures reddish and yellowish-brown.

The specimen appears to be a portion of a kidney-form mass. Powder

yellowish-grey.
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Bpecific gravity, - - - - - - - 3.446
Cumpenition, dried at 212° F —
Carbonate of Irun, - - b7 59} — 32 62 per cent of Jrom.
Oxide of iron, - - - 37.71
Carbonate of lime, - - - 6.28
Carbonate of magnesia, - - 11.76
Carbooate of manganese, - 1.32
Alumina, - - - - 1.56
Pho=phoric acid, . - - Tl
Sulphar, - - - - .20
Pouash, - - . - - .15
Seda, - - - - - 27
Silica and insoluble silicatesn, - 11.18
Loks, - - - - - .63
100.00

No. 489—Livoxite.  Lubelid “Iron ore, in the bu.lding slvie, not used
al Bellemont Furnace, found sevenly feel above the bluck shale, Bul
Ll county, Ky (Sub-carbon:ferons Sund~lone Formulion)
Interior of the ore dull reddich and yellowish-hrown, glimmering

with minute spangles of mica; exterior ochreous; adbering but slight-

ly to the tongue. Powder of a light brown color.

Epecific gravity, - - . “ . . - 2984
Compaxition, dricd at 212° F.—
Oxide of irun, - -

L]

62.01 == 43 4G per cenl. of Jron.

Alumina, - - - - ol
Brown oxide of manganere, - .74
Carbupate of lime, - - - .18
Magnesia, - - - - 1.02
Pho-phorie acid, - - - .89
Sulphur, - - - - .58
Potash, - - - - .36
Bnda, - - - - - .20
Bilica and in<oluble rilicaten, - 2118
Conibived wauler. - - - 12 U0
Loss, - - - - . .12

1. 00

The air-dricd ore lost 2.00 per cent of moisfure at 212° F.

This ore is nicher in iron, and more silicivus tlan the preceding one,
and would require a larger proportion of limestone, in ¢melting, than
that; both contain 1ather more than is desnable of sulphur and phos.
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phorus; the former, however, can be mainly removed by proper ro:st-
ing of the ore, and the use of a sufficient amount of limestone; and
the latter will not seriously injure the iron, in its ordinary applications
in the form of cast-iron.

No. 490—Lvestone.  Labeled “ Limestone used as a flur at Bellemont
Furnace, (in the Black Devonian Shale Foriaution,”") Bullill couniy,
Ky.

A fine grinular limestone, with bands of bluish and yellowish-grey,
containing diffused pyrites, (sulphuret of iron,) and glistening with
calcarious spar. Powder white, with a slight greyish tinge.

Specific graviy, - - - - - - - 2.766
Cumposition, dried at 212° F.—

Carbonate of lime, - = 63.13 = 35.43 Lime.
Carbonate of magnesia, - - 27,76 == 13.22 Magnesia.
Alumina, and oxides of iron and

mMHNgANese, - - - 4.34
Phosphinic acid, - - - .19
Sulphuric acid, - - = 3.77 == 1.51 Sulphur.
Potash, - - - - - .44

Soda, - - - - - A5
Silica and ipsoluble silicates, - 1.63

10..41

The air dried rock lost 0.20 per cent. of moisfure, at 212° F.

The apjarent excess, in the above summary of the analysis, is
doubtless due to the oxidation of the sulphur and iron, which were in
the form of sulphuret of iron in the mineral, and which are estimated
ns oXide of iron and sulphuric acid in the analysis. The presence of
the sulpbur, in notable proportion, in the limestone used as flux, gen-
erally exerts an injurious influence upon the iron produced.

No. 491 —1Irox Furvace Stae. Labelrd “Purple Cinder, made when

the furnace i producing the best quality of soft grey iron, Bellemont
Furnace, (Palterson, Moore & Co.,) Bullitt county, Ky.”

A glassy slag, appearing almost black in the mass; of « dark grey-
ich purple, as seen through the thin edges; containing but few air-
bubbles. Before the blow-pipe it fuses pretty readily, with the forma-
tion of mwy minute bubbles.
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Composition, dried at 212° F.—

Bilicie acid, - - - - b54.60 Containing oxygen, - 28.35
Alumina, - - - - 1590 " 7.43
Lime, - . - - - 11.93 L 3.39
Magmesia, - - - - 8.09 L 3.57
Protoxide of iron, - - - 3.29 re 1.10
Protoxide of manganese, - 1.08 he .24
Potash, - - - - 4.25 " 72
Soda, - - - - - L3 ' .33
100.45 16.78 : 28.35
The oxygen in the bases is to that in the silicic acid, &s P i 1.69

No. 492—IroN Fuenace Svaa.  Labeled “Olive-green Cinder, produc-
ed when the Furnace is making good forge iron, and yields more, but
not 30 soft iron, as when purple cinder is made, Bellemont Furnace,
Bullitt county, Ky.”

An opaque slag, of a dirty olive-green color; full of air bubbles.

Before the blow-pipe it behaves like the preceding.

Composition, dried at 212° F.—

Silicic acid, - - - - 53.36 Containing oxygen, - 27.70
Aluminoa, - . . - 17.26 as B.07
Lime, - - - < - 974 e 2.67
Magmnesia, - - - . B.09 " 3.24
Protoxide of iron, - - -  6.35 o 1.41
Protoxide of manganese, - - .89 o .20
Polash, - = = - - 400 o .69
Soda, - - - - - 1.02 o .26
100.80 16.64 : 27.70
The oxygen in the bases is to that in the silicic acid, as 1 : 1.67

In both of these slags there is a considerable amount of oxide of
iron, which is so much loss; this might probably be prevented by the
use of a purer limestone for the flux. There is a large proportion of
magnesia, both in the slags and in the limestone employed.

No. 493—CarBoNaTE ofF IroN. Labeled “Ironstone, from Bulion-
mould Knob, Bullitt county, Ky.” (Sub-carboniferous Sandstone For-
mation.

A fine-grained, compact, carbonate of iron; intcrior grey, shading
into rust-brown on the exterior; powder dull cinuumnon color.
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Specific gravity, - - - - - - - 3.445
Composition, dried at 212° F.—

Carbonate of iron, - - - 53.64 =

Bl il ] i ) 7_,”} == 31.30 per cent. of Jron.

Carbonate of lime, - - -  6.08

Carbonate of magnesia, - - 13.99

Carbonate of manganese, - 1.94

Alumina, - - - - .hb

Phosphoric acid, - - - 10

Sulphuric acid, - - - 1.37 == .55 per cent. of Sulphur.

Potash, - . - - . .69

Soda, - - - - - .20

Silica and insoluble silicates, - 11.48

Water and loss, - - - 2495

100.00

The air-dried ore lost .50 per cent. of moisture, at 212° F.

An ore sufficiently rich for profitable smelting, which could be work-
ed without much additional fluxing materials.
No. 494—Luestone.  Labeled “Magnesian Limestone, on the road

Srom Shepherdsville to Mount Washington, Bullitt county, Kentucky.”
(Lower Silurian Formalion.)

A fine graoular rock, of a grey-bufl' color, rather difficult of frac-
ture; sparkling in spots, with buff-colored calcarious spar; powder of
a light grey-bufl color.

Specific gravity, - s - - - - 2,799
Composition, dried at 212°—
Carbonate of lime, - . - - - . - - 63.45
Carbopate of magnesia, : - - - - - - 29.64
Alumina and oxide of irem, - - - - . - - s
Sulphuric acid, - . ’ ’ ’ . i . ) 27
Potash, - = = =« & = = = . .20
Boda, - - - . = om e - .21
Silex and insoluble silicates, - - - . - - - 2.18
Loss, - - - - - - . - - - - .90
100.00

The air-dried rock lost 0.20 per cent. of moisture, at 212° F.

No. 495—LimesroNe.  Labeled “Upper Silurian Limestone, Bullitt
county, Kenlucky, road to Mount Washington.”

A bufl-grey, line granular limestone; not adhering to the tongue.
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Bpecific gravity, - . - - - - - 2.765
Composition, dried at 2120 F—
Carbonate of lime, - - - - . - - - 50.25
Carbonate of magnesia, - - - - - - - 3105
Alumina and oxides of iron and maogzanese, - - - - 637
Bulphuric acid, - - . - - . - - - 1.46
Phosphoric acid, a trace.
Potash, - . . . . - - - - - .69
Soda, - - - - = - - - - - .20
Silica and insoluble silicates, - - - - - - 10.32
Loss, - - - = - - - - . - - i
103,00

The air-dried rock lost .20 per cent. of moisfure, at 212° F.

No 496—Saxpstone. Labeled “Bulding Stone, Knob al Bullitl's Lick,
Bullitt counly, Kenlucky.” (Sub-carboniferous Formalion.)
A rather soft, fine-grained, buff-grey sandstone; adhering slightly
to the tongue; exhibiting, under the lens, minute scales of mica; com-
posed of fine-grained sand, united by an argillaccous cement.

Bpecific gravity, - - . - - - - 2.427
Composition, dried at 212° F—

Sand and insoluble silicates, - - - - - - 93 68

Alumina and oxides of iron and manganese, - - - . 3.95

Carbonate of magnesia, - - - - . . : B4

Carbonate of lime, a trace.

Potash, - - - - - - - . . - 21

Soda, om0 m D a GE e W .69

Sulphuric acid and loss, - - - - = - i 73

100.00
The air-dried rock lost .30 per cent. of moisfure, at 212° F.

No. 497—SaxpstoNe.  Labeled “Building Stone, quarry on the top of
Button-mould Knob, Bullitt counly, Kenfucky.” (Sub-carboniferous
Sandstone Formation.

A moderately bard, fine-grained sandstone, of grey-buff color; ad-
hering slightly to the tongue; composed of fine grained sand, united
by an argillaceous cement.
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Specific gravity, - - - - . - - 2415
Composition, dried at 212° F.—

Sand and io~oluble silicates, - - - - - - 94.78
Alumina and oxides of iron and manganese, - . . 2.85
Carbonate of magnesia, . - - - - - - 2.29
Carbonate of lime, - - . - . - . - .18
Potash, - - - - - - . . - - 27
Boda, - . - . . . - - . - 14
Sulphuric acid, a trace.

100,561

The air-dried rock lost 0.50 per cent. of moisfure, at 212° F.

No. 498—Sanostoxe  Labeled “Building Sltone, sevenly feet albove

the Shule, Dellemont Furnace, Bullidt counly, Ky.." (Sud-

carbonferous Sandstone Formation.)

A dirty buff-colored, fine-grained sandstone; alhering slightly to
the tongue; resembling the precediog in structure.

Bpecific gravity, - - - . - - . 2.453
Composision. dried at 212° F.—

Sand and insoluble gilicates, - - - - - . - 94.75
Alumina, and oxides of iron and manganese, - = = 3 48
Lime, - - - - - - - - - - .18
Magnesia, - - - - . - . . ; . 70
Potash, - . - - . . = % & . a8
Soda, - - - - - - - - - - .10

Sulphuric acid, traces.

100.15

The air-dried rock lost 0.30 per cent. of moisture, at 212° F.

These three specimens of freestone resemble each other very nearly
in composition and structure. They appear to be of uniform texzture,
sufficiently soft to be easily worked, and yet not so absorbent of water
ns to be very liable to scale under the action of frost. The specimens
examined did oot contain pyrifes, (sulphuret of iron,) in any notable
quantity; the presence of which, in a sandstone, causes a constant
disintegration of the surface, in conseq ience of the gradual oxidation
of the sulphur and iron, and the efflorescence of the sulphate ef iron
thus produced.

19
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No. 499. Labeled “Black Devonian Slute, cut of the railroad, Bullitl
county, Kentucky.”

A dull slatecolored rock, of an imperfect slatey structure; easily
broken into irregular fragments across the layers; some microscopical
appearance of pyrites; scarcely adhering to the tongue; powder dark-
grey-

Specific gravity, - - - - - - - 2.474
Composition, dried at 212° F.—
Alumina, and oxides of iron and manganese, . . - 16.35
Carbonate of lime, - - . - . - - - 2.27
Carbonate of magnesia, . - - - - - - 3.48
Phosphoric acid, - » - - s - - - - .06
Potash, . = - - - - - . = - 2.49
Soda, - . - - - - . - . - - .18
Bituminous matters, - - - - . - . - 8.80
Silica and insoluble silicates, - g - A - - 65.27
Loss, - - - - - - - - - - 1.30
100.00

The air-dried rock lost 1. per cent. of moisfure, at 212° F.
This shale contains a remarkable proportion of pofash, nearly two
and a half per cent. of the dried rock, which may render it useful, in

some localities, for the improvement of land which bas been exhaust-
ed of this alkali by the culture of tobacco, potatoes, &c.

BUTLER COUNTY.

No. 409—CarBoxate of ImoN. ZLabeled “Carbonate of Iron in the
shales of the millstone grit, Woodbury, below the mouth of Barren
river, Butler county, Ky.”

A compact, dark-grey, or mouse-colored ore; weathered surfaces
and fissures dark reddish-brown; some infiltrations of calcarious mat-

ter in the fissures; powderof a dtrt_-,r buff color.
Eper:lﬁc grnvlly. - - a -

- - 3026
Cumposition, dried at 212° F.—
Curbonate of iron, - - 7020
Oxide of iron, - . - 9.99} it 39,80 e cuont o Fri;
Carbonate of lime, - - - 255
Carbonate of magnesia, - - 7.04
Carbonate of mangnpese, - 160

Alumina, . . . - 1.61
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Phosphoric acid, - - - 64
Sulphur, a trace.

Powsh, _ - - - - .42
BIJdH-; L - o - - .u‘l
Silica and insoluble silicates, - 7.65

101.54

The air-dried ore lost 0.40 per cent. of moisture, at 212° F.
A good iron ore.

CARTER COUNTY.
No. 473—Livontte.  Lubeled “Iron Ore, resting on the sub-carbonifer-
ous limestone, Carler counfy, Ky."
A dark brown limonite, irregularly cellular; small portions ochreous;
powder dirty yellowish-brown.
Composition, dried at 212° F.—

Oxide of iron, - - - 78,42 == 54.93 per cent. of fron.
Alumina, - - - 2 1.48
Brown oxide of manganese, - 3.17
Magnesia, - - - - .30
Lime, a trace.
Phosphoric acid, - - - .73
Potash, - - - - - 21
Soda, - - - - - .18
Combined water, - - 11.94
Silica and insoluble silicates, - 3.77
100.20

The air-dried ore lost 1.20 per cent. of moisture, at 212°,

A good iron ore; as rich as it is profitable to smelt in the high fur-
nace; containing more than the usual proportion of oxide of manga-
neas.

CHRISTTIAN COUNTTY.

No. 216—Sup-soiL. Labeled “Sub-soil from the southern part of

Christian couniy, belween Dr. Quarles’ and Ouk Grove, Ky.”

Color of the dried soil light-brownish, with a tinge of dirty orange.
Carefully washed with water one thousand grains of this sand left two
hundred and ninety-three grains of fine sand, of which only six grains
was as coarse as ordinary bar-rand; which was composed generally of
small rounded particles of quartz, with a few Jarger rounded and ar-
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gular Iragments of hyaline and milky quartz, and ol a red silicivus
nuueial like carnelian.

One thousand grains of the air-dried soil, digested for one month,
in a close bottle, in water charged with carbonie acid, under pressure,
gave up ne.riy a grain ol solid czlract, which, dried at 2.2° had the
following composition. viz:

G rain,
Organic and volali'c matters, - - - - - - - 0.044
Alumina and exide of iron. - - - - - - - - 097
Oxide of manganese, - - - - . - - - - 157
Lime, - 2 > % - - - - 2 - - 134
Maynesia, - - - - - - - - - - - L33
Pho-phorie acid, - - - - - - - - - 011
Sulphunc acid, - - - - - - - - - - 020
Po:ash, - - . - - . - s = . = 131
Soda, - - - - - - a - - = - A5
Bilica, - - - - - - - - - - - .254
Carhunie acid and loss, - - - - - - = > 064

.960

The air-dried soil lost 2.24 per cent. of worsture, at 300° F.; and
thus dricd was found to bave the lvllowing composition, viz:

DFE“ nic and volatile matters, - - . - - - - 2 n§
Ozxide of iron, - - - - - . - . . - 2 36
Alumna, - = - - - - - - = - 5 2. 39
Phasphoric acid, - - - - - - . = S 87
Sulphuric acid, not estimated.
Carbonate of lime, - - - - - - = . = 13
Carbonate of magnesia, i = a - « i = 2 79
Brown oxide of manganese, - - - - - - . .97
Potash, = - - - o - " - - . - 19
Boda, - - 8 - - - - - - - - 04
Bund and insoluble silicates, - - - - - .- : 00.98
Loss, - - - - - - - - - . - .34
1uL.v0

The analysir of the surfuce-soil, (No. 20,) from thix locality was
given in the preceding report, or: jages 2:2-3. and 379; on reference
to which it will be seen, that while the alumina and oxide of iron do
not differ much in the soil aud sub-soil, there is more organic matier
in the soil, and a lurger proportion of sand and silica in the sub-soil,
which also exhibits a somewhat larger amount of phosphoric acid and
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potash.  The quantity of soluble matter, extraeted by digestion in
water contawing carbonic acid, was four times greater from the soil
than from the sub-soil.

No. 402—Coar.  Labheled #Woolrich's coul, the most southerly roul in

Chyistian eomnly, Ky

A very pure looking glos-y, pitch-black coal; not very hard; with
no appearance of pyrites or other impurities; breaks in thin layers;
baving but little fibrous cual between the layers; hoated over the spint-
lamp, it does not decrepitate; swells ¢p a good deal, and the frag-
ments agelutivate iuto a shining, infl ited coke. It appears to be a
good coking coal.

Specific gravity, - - - - - - - 1.280
FProzitaute analysis.
ﬂ:lr::::;ﬂmbu;uhlz-mau..e.rs, : 3:33& Fo yolitile. kRN, ¥ (9800
it;t::‘ {lgl.:;’l&r::lll:f? : : 5:‘:3} Moderately dense coke, - 60.50
100Ul 100 .00

The per centage of sulphir was found to be 1.57.

The dull red ashes are composed of about three-fourths alumina and
oxide of' iron, to aboutone third of silica, with traces of lime and mag-
el

Ultimate avalysis of this coal gave the following results, dried at

-jllj":- I"_.
231897, viz:

Carbon, - a - - - - - - - = b 76 636
Hydrozen, - . - - 2 . % . . - 4 533
Sulplur, - . - - - - - - - - - 1 440
Ashes, - - - - - - g = . - - 2 200
Oxygen, nitrogen, and loss, - . - - - - - 15.191

100,000

This coal was not ex mined as to its yield of wvils and gas by de-
strugtive di=tilla’ion, at a low red bheat; but its maoderate propor-
tion ol hydregen to its earbou is unlavoiable to the furmation of oily
products,
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CLABEE COUNTY.

No. 500—S8o1L. Sent by Dr. 8. D. Martin, lubeled “Soil from a gar-
den plunted in peach-lrees, aboul three years ago; aboul a foot of the
surface-soil well mized; this ground has been cleared aboul sizly or
sevenly years; used as a meadow, and hay cut off of it for many
years; then eighleen conseculive crops of hemp were raised on il; in
1830 if was sown in grass and sl crops of hay cut off; but finally
il was taken by the blue grass, and has been wsed as pasture until
three years ago, when it was broken up again and planicd with young
peack trees, and cullivaied ever since as a vegeluble garden,” Clarke
county, Ky.

Color of the dried soil, dark browuvish-grey. Carelully washed with
water it lelt nearly 53. per cent. of very fine sand, containing nearly
7. per cent. of coarser sand, which would not pass through fine bolting
cloth; which, examined with the lens, appeared to be, principally,
small rounded particles of iron ore, with some milky hyaline, and red
and yellow quartz particles, mostly rounded but some angular.

One thouzand grains of the air-dried soil, digested for one month in
water containing carbonic acid, as above deseribed, gave up more than
two grains of light brown solid erfract, dried at 212°; the composition

of which is as follows, viz:

Organic and volatile matters, - - - - - . . 0.420
Alumina and oxide of iron and phosphates, - - . 107
Brown oxide of manganese, - . - . . . . 137
Lime, - - - . - - - - i - 509
Magoesia, - . - . - - - - - - .183
Sulphuric acid, - - - . . . . : . 030
Potash, - - - - . . " ’ 100
Sods, G B W owWE R &R AN W & w4 011
Bilica, . . . . - . . . . . i .178
Carbonic acid and loss, . . . . . a . i 418

£2.093

The air-ried soil lost 4.16 per cent. of moisfure, at 380° F; aund,
whon thus dried was found to have the following composition, viz:
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Orgasic and volatile matters, . - - . . . . 6.10
Ozxide of iron, - - - . 5 . - - ‘. ¥ 4.92
Alumina, - - - . 3 . 5 2 a i 2 3 94
Phosphoric acid, . . . . - . - . . 48
Carbonate of lime, - - . " . . " i . 47
Magnesia, . 5 F f i 3 3 g 2 & 62
Brown oxide of manganese, - . - . . - - .40
Potash, - - - - . . g - & ~ u o
Soda, S T T T .08
Sand and insoluble silicates, - . - . - - . 82 65
Bulphuric acid oot estimated, and loss, - - - - . .02

"100.00

Altbough this soil has been so long in cultivation, it is yet very rich
in all the essential elements of vegetahle food. It is not stated, on
the label accompanying it, whether or not the ground bad been ma-
nured; from the large proportion of potash and phosphoriec acid
contained, it is probable that it has been enriched by manure since it
has been cultivated as a garden.

No. 501—Sop-so1i.. From Da. S. D. Marmiy, Crarge Counry, Kv.
Labeled “Sub-soil, eighleen inches below the surface, from the same
place as the preceding.”

Color of the dried sub-soil lighter and more yellowish than that of
the soil.

Washed with water it yielded nearly 49. per cent. of fine brownish
sand, which contained about 7.5 per cent. of coarser sand, composed
of rounded particles of a dark color, principally iron ore, but contain-
ing some quartzy particles, like the preceding.

One thousand grains of the air-dried sub-soil, digested in the car-
bonated water, yielded less than a grain and a half of solid ertract, of
a light grey color, containing the following ingredients, viz:

Graina.
Organic and volatile matters, - - - - - - - 0.u80
Alumina and oxides of iron and Imanganese, - - - - 095
Lime, . - - - - - - - . - - 428
M .guoesia, - - - - - . . . - - - 035
Phosphorie acid, . - - - - - - - - .030
Potash, . . . . . . . - . . . 059
Boda, e 034
Bilica, - - - . . 3 . . . - . 267
Carbonic acid, sulpburie acid, and loss, - - . . - 342

1370
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One thousand grains of the air-dried sub-soil lost 2.96 per cent. of
moislure, when dried at 370° F.
Its composition, when thus dried, is as follows, viz:

Organic and volatile matters, - - - - - - - 4.01
Oxide of iron, - - - . - - - - - - 7.08
Alumina, - - - - - - - - - & = 7.71
Phosphoric acid, . - . . - . . . a .38
Carbonate of lime, - . . . - - - - . .99
Magnesia, - . . " " - - " " - . 1.04
Brown oxide of manganese, - - . . - - - .29
Potash, - - F . a Q . ; F . u .38
Bodla, - - - - - - - - - - - 03
Band and insoluble silicates, - - . - - - - 78.03
Sulphuric acid not estimated, and loss, - . : 2 = .10

100.00

Whilst the sub-soil contains less organic matler than the soil abuve
it, and has a smaller proportion of fine eand, the alumina, oxide of
iron, lime, and magnesia are found in it in larger proportions.

CLAY COUNTY.
No. 460—CoaL. Labeled “Col. Garrard s coal, Goose Creek Salt Works,
Clay county, Ky.”

A pitch-black, shining, and apparently very pure coal, having some
fibrous coal between the layers, but showing no pyrites or other im-
purities.

Heated over the spirit-lamp it did not decrepitate, but swells up
and agglutinates into a very light cellular coke burning with a very
smokey reddish-yellow flame. It appears to be a good coking coal.

Bpecific gravity, - - - 4 = & - 1.258
Prozrimate Analysis.
Moisture, - - - - E.?ﬂ‘_ T .
ta latil t . - 7.60
Yolatile combustible matters, - 34.90 PR, walatile pttors Sl
Carbon in the coke - - 61.10 ; 3
: Coke, lizht and shining, - 62.40
Ashes, (dirty bufl,) - - 1.au& gt EneaTos
100.00 100.00
Composition of the ashes—
Silica, - - - - - - - - - - 0.49
Alumina and oxide of irom, - - - - - - - .69
Lime, S S 05
Magnesia, - - - . - . . - - - .07

1.30
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Submitted to ullimate analysis, this coal was found to consist of the
following mgredleuts, dried at 212°:

Carbon, - - - - - . . - - - BU.619
Hydrogen, - - - - - - - - - - 5.444
Sulphur, - - - = - = - B . = - .5T5
Nitrogen, - - - - - . . - . . . 1.457
Oxygen and loss, - 5 . - - - . - - 10.305
Asles, - - - - - - - - - - - 1.600

100000

A remarkably pure coal, which would no doubt yield abundance of
good gas, and is very fine for coking, containing but a small per cent-
age of ashes.

CLINTON COUNTY.

No. 222—So1.  Labeled “Soil, Mr. Andrews’, Caney Gap, Clinton

county, Ky.; large timber—red oak, while oak, chesinut, hickory, beech,

and poplar. Red Ferruginous Sub-soil.”'  (Sub-carboniferous Lime-
stone Formation.)

Color of the dried soil of a warm grey.

Washed with water it gave more than 51. per cent. of fine sand,
of a dirty buff color, containing about 12. per cent. of ccarser sand,
like common bar sand.

One thousand grains of the air-dried soil, digested in the carbonated
water, gave up less than a grain and a half of solid extract of a brown-
ish color, dried at 212°, which contained—

Grains.

Organic and volatile matters, - . - - - - 0.830
Alumina, oxide of iron, and trace of phusp'hntea - - - - .168
Lime, - - - - - - - - - - % 073
Magnesia, - 3 . - . - - - - - 016
Potagh, - . - - - . - - - - - 042
Soda, - - - - - - - - - - - .038
Gilica, . - - . . - - - - - - 070
Carbonic acid, sulphuric acid, and loss, - - - - 244
1.431

The air-dried soil lost 1.96 per cent of moisfure at 400° F.; dried
at which temperature its composition was as follows:
20
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Organic and volatile matters,
Alumina, - -

Ozxide of iron, - - - -
Brown oxide of manganese, -
Carbonate of lime. - - -
Magnesia, - . : s ;
Phosphoric acid, - - -
Potash, - = . - =
Soda, - - - -

Sand aod insoluble silicates,

Sulphurie acid, (not estimated, ) and loss,

3.970
1.776
2.4686
076
076
131
.090
.085
.099
90.720
521

100.000

No. 412—Lmnvoxtre.  Labeled “Iron Ore, ridge between Wolf river and
Spring creek, five miles west of Albany, Clinton county, Ky."

A dense, dark colored limonite; structure compact and compact
fibrous; layers incrusted with yellow ochreous ore; powder dark yel-

lowish-brown.
Specific gravity, - -
Composition, dried at 212° F.—
Oxide of iron,
Alumina, - - - -
Brown oxide of manganese,
Phosphorie acid, -
Sulphur, & trace.
Magnesia, - - -
Alkalies, not estimated.
Silica and insoluble silicates, -
Combined water, - -

A very good iron ore.

CRITTENDEN €0UNTY.

No. 25—(See former reporf)—CoaL.
water river, Crittenden county, Ky.

74.30 == 52.03 per cent. of Jron.

12.24

100.18
The air-dried ore lost 1.20 per eent. of moisture at 212°, F.

From Sneed’s mines, on Trade-

This coal, of which the proximate analysis is given on pages 275
and 276 of the former report, bas recently been submitted to ultimate

apalysis, with the following results, viz:
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Composition, dried at 212° F.—

Carbon, - - - - - - - - - - T78.600
Hydrogen, - - . - - - - - - - 5.333
Sulphur, - - - - . . y " a . 1.040
Ashes, - - - - - - - - - - 3.800
Nitrogen, - - - . - - - - . - 1.344
Oxygen and loss, - - . . - - . . 9.983

100.000

CUMBERLAND COUNTY.

No. 232—Sow..  Labeled “Soil, bollom land, between the forks of
Sulphur creek, Jacob Speers’ land, Cumberlund county, Ky."  (Sub-
carboniferous sandstone, or Knob Formation, immediately above, over-
lying the Devonian Black Slate.)

Color of the dried soil very dark grey, nearly slate colored; it con-
tained some fragments of ferruginous sandstone, some of which were
rounded at the angles. On careful washing with water, this soil left a
cousiderable proportion of fine sand, and about 10. per cent. of coars-
er sand, which would not pass through fine bolting cloth, which consist-
ed of rounded particles of quartz and ferruginous sandstone.

One thousand grains, digested in carbonated water, as previously
described, gave up more than five grains of solid extract, of the fol-
lowing composition, viz:

(Frainas.

Organic and volatile matters, - - - - - - - 1.530
Alumina, oxides of iron and mnngnneue, and trace of pho@.phlt.eu 1.333
Carbonate of lime, - - - - - . - 1.638
Carbonate of magnesia, - - - - - . . . 303
Sulphuric acid, - . - - 2 - - = : ; 085
Potash, - - - - - - . . . . : 298
Soda, - . - - - - . - - - . 045
Bilics, T L .080
5.122

The air-dried soil lost 2.40 per cent. of moisfure at 375° F.; and
and was found to contain the following ingredients, viz:
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Organic and volatile matters, - - - - - - 5.770
Alumipa, - - - - . . . 5 . ; 7 1.930
Oxide of iron, - . - - - - - - - - 3.140
Carbonate of lime, - - . - - - - - - .336
Magnesia, : s " i = < > > i B 430
Brown oxide of manganese, . : - - . - " .076
Phosphoric acid, - - . . - - - = # 127
Sulphuric acid, - - - - : - = = ; 2 734
Chlorine, - - - - , . - ” - 3 . 006
Potash, - = - . - . . . - . . 990
Soda, . - - - . - - - - - - 029
Band and insoluble silicates, . - ; . - - - 87.110
Loss, - - - - - - - . - . - .784

100.000

This soil is remarkable in the large proportion of soluble matter
which it yields to water containing carbonic acid. It is of more than

the average fertility.

DAVIEES COCNTY.

No. 230—So1.. Labeled “Soil, Daviess counly, Ky.; large growlh
of lobacco; native growth white oak, poplar, hickory, &c.; on the
Owensboro’ and Henderson road, 1% miles from Green river.,” (Coal
measures, but the soil mostly from the overlying quaternary.)

Color of the dried soil, brownish-grey. By carefully washing it
with water this soil left ahout T4. per cent. of jfine sand, of a dirty
buff color, of which 24. per cent. was as coarse as bar sand, composed
of rounded quartz grains, clear, yellow, and reddish.

One thousand grains of the air-dried soil gave up, when digested in
carbonated water for 2 monthb, about three and a half grains of brown
solid exiract, dried at 212°, which has the following composition, viz:

Grains.
Organic and volatile matters, - - - - - . - 2.100
Alumina, oxide of iron and phosphates, - . . . - .480
Lime, with some oxide of mapganese, - . . . - 616
ulagnesia, - . : - - . . - . . - 056
Sulphuric acid, - - - v . - . . = - 041
Potash, - - . . - - - - . - - 057
Soda, - - - - - - - - - : - .058
Eilica, - - - - - . - . - - . .184

3.692
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The air-dried soil lost only 1.62 per cent. of moisture at 365° F.;
and dried at this temperature gave, by analysis, the following ingredi-
ents, viz:

Organic and volatile matters, - - - - - . - 3.350
Alumina, - - - - - - - . - - - 2.020
Oxide of iron, - - - - - > - - . - 2.146
Brown oxide of manganese, - - - - - - - 126
Carbonate of lime, - - » . 2 X : - - 176
Magnesia, - - - - . - - - - - - .258
Phosphoric acid, - - - . - - . - - .088
Sulphuric acid, not estimated.
Potash, - - - - - - - - . - + -096
Soda, - - - - - - - - - - - 053
Silica, - - - - - - . - . . - 81.920
100.239

This soil, which contains so large a proportion of silirious mafler,and
but a moderate quantity of organic matters, potush and phosphoric acid,
supported a very luxuriant growth of tobacco, probably because so
much of its nutritious ingredients are in the soluble condition; as is
proved by the large relative proportion of selid exfrart given by it on
digestion in the water containing carbonic acid. This circumstance,
however, while it increases its present fertility, will hasten the process
of exhanstion, under the drain of large herbaceous crops carried off the
ground, without any return being made to it in the form of manures.

The rapidity with which the tobacco plant robs the soil of its rich-
ness is explaioed by the fuct, that about one-fourth of the weight of
the dried plant is composed of the mineral matters essential to vege-
table growth, especially potash, lime, magnesia, soda, sulpburic acid,
phosphoric acid, &c., as may be seen by reference to table 8, at the end
of this report.

No. 189—CoaL  Labeled “Wolf Hill coal, Daviess county, Ky.”

A remarkably pure looking coal; deep black and glossy; with some
fibrous coal between the layers, but no appearance of pyrites or other
impurities, except some incrustation of sulphate of lime in the joints.
Heated over the spirit lamp it swelled up somewhat, but did not agglu-
tinate. Specific gravity 1.275.

This coal, the prozimate analysis of which was given by Dr. Owen
in his first report, page 44, was submitted to ulf¥mare organic analysis,
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and an examination for its proportion of sulphur; the summary of the
analysis is as follows:

Carbon, - . - - . . - « . . " 77.891
Hydrogen, - - - - - - - - - - 5.422
Bulphur, - - - . . : 5 . 5 2 ; .300
Nitrogen, - . - - - - - - - . - 1.821
Oxygen and loss, - - - - - - - - - 12.566
Ashes, buff grey, - . 5 . . - = A 5 2.000

100.000

This coal has not yet been tried as to its relative yield of illumi-
nating gas, or bituminous oils and paraffine, but its ultimate composi-
tion is unfavorable to the production of rich gas, or much oily matter.
Coals baving less oxvgen and nitrogen in their composition are better
for illuminating gas; and a larger proportion of hydrogen than that
exhibited in this coal is found in those kinds which yield much oil on
distillation.

No. 302—Cosr. Labeled “ Twenly-four inch coal, on the Tripleit place,
JSour miles south-east of Owensboro’, Daviess counly, Ky."

A glossy, pitch-black coal, pretty firm, and seemingly pretty free
from pyrites; a little sulpbate of lime in the joints; not much fibrous
coal between the layers. Over the spirit-lamp it softens, swells up, and
agglutinates; burns with a smoky flame, and leaves a bright cellular
coke. Probubly a coking coal.

Bpecific gravity, - - - . . - - 1.328
Prozimale Analysis.
Moisture - = - - 86.70 Z
r Tola t ¥ - q
Volatile combustible matters, - 3600; el oSO 1519
Carboo in the coke - - 61.30 :
y Moderately light , = B7.

ke, fpurileoreny. - Y OD} erately light coke 57.30

100.00 100.00

The composition of the ashes is as follows:

Bilica, - - - - - - - - - - 2.00
Alumina and oxide of iron, - . . . . - - 3.18
Lime, - - - - - - - . . - 27
Magnesia, - . - - - . - - . - 25
Loss, - . - . . - " : . . .50

ﬂim
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Ultimate Analysis, (dried at 212°.)

Carbon, - - - - - -
Hydrogen, - - - - - - -
Sulphur, - - - - = - -
Oxygen, nitrogen, and loss, - - -
Ashes, - - - - -

EDMONBON COUNTY.

169

71.019
b5.022
2.090

15.069
6.800

100.000

No. 414—Livonrre.  Labeled “Iron Ore, from the Nolin Ore Bank,

Edmonson county, Ky."

Composed of hard, dark brown, layers enclosing softer, yellow, and

brownish-yellow ore. Powder of a yellow color.

Composition, dried at 212° F.—
Oxide of ironm, £ -

Alumina, - - - - .B5
Brown oxide of manganese, - 16
Lime, a trace.
Magnesia, . - - - - 1.156
Phosphoric acid, - - . 67
Potash, - - - - .36
Boda, - - - - - 32
Silica and insoluble silicates, - 23.68
Combined water, - . - 11.16
Loss, - - . - - 47
100.00

The air-dried ore lost 1.50 per cent. of moisture at 212° F.

A very good sgilicious limonite.

60 90 == 42.64 per cent. of Jron.

No. 415—Limonte.  Labeled “Iron Ore, in the shales above the codl,

Nolin Iron Works, Edmonson county, Ky.”

A dense, dark brown ore, of an irregular cellular structure; powder

light yellowish-brown.
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Composition, dried at 212° F.—
Oxide of ivon, . -

74.70 == 52.31 per cent. of fron.

Alumina, - - - - 45

Brown oxide of manzanese, - .35

Phosphoric acid, - - - b5

Magnesia, - . - - 15

Lime, a trace.

Silica snd insoluble silicates, - 12.65

Alkalies, not estimated.

Combined water, - . - 11..19
100.04

The air-dried ore lost 0.80 per cent. of moisfure at 212° F.
Very nearly resembling the preceding, but containing a larger per
centage of oxide of iron, and less silica.

No. 416—CarBonaTe oF IroN. Labeled “Carbonate of Iron, in the
shale above the sandstone, Nolin Iron Works, Edmonson county,

Kentucky.”
A dense, very fine-grained, dark grey ore; weathered surfaces red-

dish-brown ; powder of a gre;r color.

Specific gravity, - - . # ’
Composition, dried at 212° F,—
Carbonate of iron, - -

- 3.607

55"3} == 37.04 per cent. of Jrom.

Oxide of iron, - - - 7.98
Carbonate of lime, - - 195
Carbonate of magnesia, - - B8.45
Carbonate of manganese, . 1.83
Alumina, - - - - 96
Phosphone acid, - - - .36
Sulphuric acid, - - - 67 == .10 Sulphur.
Potash, - - - - - 57
Soda, - - - . - .05

Silex and insoiuble silicates, - 9.17
Organic matter, moisture & loss, 2.89

100.00
The air-dried ore lost 0.50 per cent. of moisfure at 212°.

No. 419—Limoxite  Labeled “Iron Ore, Mr. W. B. Morris’ stock
farm, Edmonson county, Ky. (Above his coal.”)
A dull yellowish-brown earthy looking ore; portions of it ochreous,
yellow; friable; adhering somewhat to the tongue; powder light yel-
lowish-brown, becoming black when calcined in a covered crucible.



CHEMICAL REPORT OF GEOLOGICAL BURVEY. 161

Compoasition, dried at 212° F.—

Oxide of iron, - - - 62.12 = 43.50 per cent. of Jron.
Alumina, + - - - 245

Brown oxide of manganese, - .05

Lime, a trace.

Magnesia, - - - - .29

Phosphoric acid, - - - 43

Eulphuric acid, - - - .06

Potash, - = - - .38

Soda, - - - . - .42

Silex and insoluble silicates, - 20.55

0 rganic matter, water, and loss, 13.25

100.00

The air-dried ore lost 2.70 per cent. of moisture at 212°,

This ore contains organic maller, somewhat similar to that which ex-
ists in soils, which causes it to become black when it is heated in a
closed vessel. This organic matter can be dissolved out of the ore by
a'kaline solutions, but was found not to contain either Crenic or Apo-
crenic acids.  The ore is a good rich mineral of « silicious character.

No. 472—Bitencx.  (Mueral piteh)  Laboded “From the Tur
Spring, near the Nolin Iron Worlks, Eduonson county, Ky."

A dull brownizsh biack bitum:n of the consistences ol pitch, conlain-
ing involved sand, and portions of veg:table remaius; not elastiv,

When beated it melts, gives oft eombustible vapors, and leves a
cellular coke, buraing with a smoky yellowish lame. It is soluble in
cther, oil of turpentine, napthy, &e, but insoluble in water and alco-
Lol. Acted on by strong witrie acid, sulphuric acid, aud caustie | vt-
ash solutiou.

Prozimate Analysia.

Muisture - - - - 1.80) _
: To:al volatile matters, - 63
Voluiile combustible matters, - S1euf 0 rasiERAnem 0o
Carbun in the coke, - - 1370} poo 4 residium ) R——
Ashyes und sanl!, - - - 33.308 ' ;
100.00 1uo QU

Doubtless containing the ordinary ingredients of petroleum.

21



162 CHEMICAL BREPORT OF GEOLOGICAL BURYEY.

ESTILL COUNTY.

No. 503—Correr OBe. Brought from near Irvine, Estill county, Ky.,
by 0. C. Winburn.

Exterior of the lumps ochreous, brownish-yellow; interior partly of
the same character, and partly of a reddish-brown color, with diflused
portions of yellow pyrites, and a light greenish substance, (carbonate
of copper;) easily broken under the bammer; powder of a dirty olive
color.

Composition, dried at 212° F.—

Copper, - - - - - - - - - - 21.13
Sulpbur, - - - - - - - - - - 9.28
Peroxide of iron, e - - - - . . - 35.65
Alomina, - - . - - . - - - - .38
Carbonate of lime, - - - - - & - - 14 05
Magnesia, - - - - - - - - - - 1.68
Bilicious residue, . . - - . - - - 19 57

101.64

The locality of this mineral has not yet been visited by Dr. Owen.
Should it be found in suff.cient abundance, to warrant the erection of
proper furnaces to smelt the ore, it is rich enough to prove a profitable
ore.

This is believed to be the first instance of the discovery of copper
ore in Kentucky.

FAYETTE COURTY.

No. 504—Sow..  Labeled “Virgin soil from a Beech ridge, on Robert
Wickliffe’s farm, two and a half miles from Lexingion, on the Rich-
mond turnpike; much less productive than the neighboring blue lime-
stone so0il; Fayette counly, Ky."”

Color of the dried soil grey-buff. It contains irregular lumps of
soft iron ore, varying in color from nearly black to dark yellow.

One thousand grains carefully washed with water left 489. grains of
pure sand, of which 113. grains would not puss through fine bolting-
cloth, and, examined with the lens, was found to consist of rounded
particles of ferruginous mineral, varying from yellowish-brown, to al-
most black, mostly easily crushed in the fingers; with a few grains of
milky quartz.
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One thousand grains of the air-dried soil, digested for two months
in water containing carbonic acid, gave up more than two and a half
grains of dark brown eriract, of which more than one hslf was carbon-
ate of lime. Its composition, dried at 212° was as follows:

Grains.

Organic and volatile matters, - - - - - - - 0.680
Alumina, oxide of iron, and phosphates, . - - - - 498
Carbonate of lime, - - - - - . - - - 1.618
Magnesia, - . - - - - 9 . . . - 068
Sulphuric acid, * - . . - . - - - .036
Pouwash, - - i - - - - = - - - JOTE
Soda, e e e e e e e e e 012
Silica, - - - - . . - . 2 . . 199
Oxide of manganese and loss, - - - - - - - .449
3.520

The air-dried soil lost 4.12 per cent. of moisture at 400° F.
Its composition, thus dried, is as follows:

Organic and volatile matters, - . & 2 5 : . 4.8B1
Alumina, and oxides of iron and manganese, - - - - 10.306
Carbonate of lime, - - - - - - - - - 276
Maynesia, - - - - . - - - 5 - - 033
Pho=phoric acid, - - - - - - - - - 2564
Sulphuric seid, - - - - - - - - . - .109
Potash, . - - - - - - . - - . 139
Sods, i B Wy e s B & W % W W 047
Sand and insoluble silicates, - - - - . - . 83.834
Loss, - - - - - - - - - - - 021
100.000

A comparison between this and the richer blue limestone soil of Fay-
ette county c.n be made by turning to pages 276 and 379 of the pre-
ceding report; and its inferiority to that will be seen to depend on its
larger proportion of sand and silicious matters, and its smaller propor-
tions of phosphoric acid and the alkalies, ac well as of lime and magne-
sia, alumina and oxide of iron.

This soil, which in this rich region of country is called a poor soil,
by comparison, would be considered quite a good soil in some parts of
Kentucky.*

*Compare this with the analysis of Jeflerson county soil, &'Bannan’s station.
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No. 505—8:r1eoes Ninck.

Jrom Leciug'on, il of Lexiigton wid g Suidy

Richmenid turnpike, Fuyelle couily, Ky.”

A dull, fine-granular rock, of a dirty bull color;
to the tongac; equite fiinble; powder groy-bulk

Compoxition, dhied at 2122 F—

Sitica and line sand,

Ladeled =D silicious vock, wnderlyivg
the beeeh vidge so'l, Bobert Wikl fie’s farm, fwe atid heddf amiles
v lroud, near the

Alumina, oxides of iron and manzancse,

Carbonate of Lime, m:l;l,' i Lrace.

Carbona'e of magnesia,

Phosphoric acild, -
Sulphuric acid, -
Putash, - -
Soda, . -
Water and loss,

This rock, ground-up, might make pretty good fire-bricks.

adhering slightly

£7.83
B.6o

140
.25
.22
27
A4

124

100.00

No. 506—=SiLiciovs SvaLE, alfernating with the preceding buff-colored
rock, in the cut of the Lexington and Big Sandy railroad, through
the beech ridge on Mr. Robl. Wickliffe's farm, (same localily as the

two preceding,) Fayetle county, Ky.

A soft grey-buff clay shale, showing darker discolorations with
oxides of iron and manganese; adheres strongly to the tongue; easily
disintegrates into clay on exposure to the air; powder grey-buff color.

Composition, dried at 212°—

Band and insoluble silicates, -

Alumina and oxide of iron and manganese,

Carbonate of lime,

Carbonate of magnesia,

Phosphorie acid,

Bulphuric acid, -
Potash, - -
Soda, - .
Water and loss, -

=

-

L]
[ ]

*83.45
10.25
1.79
2.30
.60

.B2

4l

01
a7

100.00

*The B3.45 grains of send and insolublr silicates were found, on analysis, to consist of 70
gra'‘re of silica, and the remuinder principally wtwesises, with traces of oxide of irom, lime; and

magooesia.
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These vocks, which form (he sub-strada of this remarkalle beech
ridge, in this limestone vegion, are very diflirent iu conipositivn (rom
the prevailing roek shiaicm in Fayclie county.

The two vavieties of the blue linestone, next to be deseribed, are
such as are geneially found io this vicioity uuderlying the soil.

No. 507—Livrsroxe.  Lubeled “Upper skelly Tuyer, from Van Alin's
quarry, just belore Lexdiglon, on the Lilhorn branch, Fayctle counly,
Ay (Dlue lines'viicy, of Lower Silardun Formation.)

A bluish-grey, coni-e grancir imeslone, glimmering with small con-
fused erystals of calcavionz =1 ar, and conininivg mauy [ussil remains, as
of small Enerdiad stems, Atrypa, Modiola, Leptaens, Ovthis, Pleurotoma-
ria, &e, &c.  Weathered surfaces of a dirty-bull” color; powder very
Light yellowish-giey.

Speeific grinviiy, - - - - - - - 2.660
Composition, dried at 2120 F.—

Carbonate of lime, - - 92,73 == 52.03 Lime.
Carhonate of mugnesia, - - .63
Alumina, and oxides of ironand

manganese, - - - 2.42
Phosphoric acid, - - - .B6
Bulphuric acid, - - - -34
Chlorine, . - - - .05
Potash, - = - - - .23
Soda, - - - - - .28
Silica and insoluble silicates, - 2.18
Loas, - - - - - .28

100.00

The air-dried rock lost 0.30 per cent. of moisiureat 212° F.

No. 508—Lmestose. Labeled “Limestone used for curb-stones, ¥c.,
§ ¢, Van Akin’s quarry, Fayetle counly, Ky.”
Underlyiog the preceding; in thicker layers, and of a darker color
and finer grained than that; glimmeriug with calenrious spar, and con-
taining the usual fossils of the T'renfon Limestone, or blue limestone of
the Lower Silurian Formation.
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Specific gravity, - - - - - - - 2711
Composition, dried at 212° F.—

Carbonate of lime, - - = T7.63 em 43.56 Lime.
Carbunate of magnesia, - = 10.00
Alumina, and oxides of iron and

manganese, . . - 323
Phosphoric acid, - - - .70
Sulphuric acid, - - - 3.2
Chlorine, not estimated.
Potash, - - - - - 32
Soda, - - - - - 156
Silica and insoluble silicates, - 4.98

100.13

The air-dried rock lost 0.20 per cent. of moisfure, at 212° F.

No. 509—Sus-soiL. Labeled “Red clay, under the sub-soil, eastern
part of Fayette counly, Ky.”

Dried earth of a dirty reddish brown color.

One thousand grains, washed carefully with water, left 664 grains of
reddish-brown sand, of which 75 grains was too coarse to pass through
the finest bolting eloth, and was composed of rounded particles of soft
iron ore, with a few rounded quartzose grains.

Oue thousand grains of the air-dried soil, digested for two months
in water containing carbonie acid, gave up more than four grains of
nearly white ertract, dried at 212° baving the following composition:

(Frains.
Orgapic and volatile matters, - - - % . = a 0.350
Alumina, oxides of iron and manganese, and phosphates, - . .018
Carbonate of lime, - - - - . . - " " 3 497
Maygnesia, - - - - - - - & i A 253
Sulphuric acid, - - - . - - - . - . 055
PDLB-I'.'I. - - = - - - - - e 3 - 038
Soda, not estimated.
Silica, - - - - - - - - . . . 139
4.350

The air-dried sub-soil lost 7.30 per cent. of moiefure, at 400°, dried
at which temperature its composition was:
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Organic and volatile matters, - - - - . - - 5242
Alumina, and oxides of iron and manganess, . - - - 19 2U6
Carbonate of lime, - - - - - - - - - 1.196
Hagnuniﬂ, - - - - - - - - - - .426
Pho-phoric acid, . - - - - . - - - .434
Sulphuric aecid, - - - - - = - = = = L0564
Potash, - - - - - - . - . - - .3u8
Soda, . . . v - a . . - - - 086
S.nd and insoluble silicates, - - - - - - - 72 994
Loss, - - - . - - - - - - - .0564

100,000

No. 510—Sus-rorL. Labeled “ Ferruginous clay, under the sub-soil, at
Megowan’s quarry, terminus of the Big Sandy railroad at Lexington,
Fayette county, Ky.”

Dried sub-soil of a greyish-reddish-brown, containing irregular
nodules of chert, partly decomposed and poruvus.

Washed with water one thousand grains left 514 grains or reddish
sand, of which 160 griins would not go through the finest bolting-
cloth, and consisted mainly of rounded particles of soft dark colored
iron ore, which could be crushed in the fingers; with a quartzuse
grains.

One thousand graine of the air<lried sub-soil, digested for two
months in water containing ¢ rbonic acid, gave up only a little more
than one grain of olive-grey exiract, dried at 212°; the composition of
which was as follows:

Gruins.,
Organic and volatile matters, - - - - - - . 0.280
Alumina, oxides of iron and manganese, and phosphates, - - 249
Carbonate of lime, - - - - - - - - - 278
Magnesia, - - - - - - - - - - 046
Sulphuric acid, - - - - - = 2 - = r Jue
Potash, - - - - . - - - - - - 0562
Bods, - - = = = = . = = . . 026
Silica, - . - - . > v ; & i 2 079

1112
The air-dried sub-soil lost 6.38 per cent. of moisture at 420° F.;
dried at which temperature its composition is as follows:
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Grains.
Organic and volatile matters, . - . - = i i 4.913
Alumina and oxides of iron and manganese, - - - - 20.300
Carbonate of lime, - - - - - - - - e 116
Maguesia, - - = - . . - - . 034
Phosphoric acid, - - . - - " . " - 383
Sulpburic acid, - - - - - - % s - i 082
Potash, - - - - - - F . 4 & - 309
Boda, . - - - - - - - - - - -169
Sand and insoluble silicates, - - - = - . ” 713.874

100.170

In these two specimens of the red clay, which extensively under-
lies the upper sub-soil in the blue grass region, we find considerable sim-
ilarity of compoesition, especially in the proportions of phosphoric acid
and alkalies, which are comparatively large. The alumina and oxide
of iron, nearly in like qu.antity in these two Fayette county specimens,
i3 much greater in that brought from Woodford county, near Ver-
eailles, (which see;) and in them all the proportion of carbonate of
lime is variable. Inall of them. a portion of what is stated as ergan-
te amdl volutile malfers—representing the loss of weight observed on
the complete calcination at a red heat, of the well dried soil—must be
considered only combined walcr.

Although containing as much as twenty per cent. of alum'na and
oride of iron, this red dlay of Fayette county allows water fieely to
pass through it, co that it does not prevent the dmirage of 1he soil;
which is favored by the cavernous naturc of the limestone bencath.
Whether or not the red clay of Woodlord county, which coutains more
than thirty-three per cent. of thesc ingredients, causes the surface wa-
ter to slagnate, the writer is not advized; but it is probable, from its
appcarance, that it does not act injuriously in this respect.

No. 011—Lgstoxe.  Labeled “Magiesian Limestone, wppcer laycr five
tnches lo a fool thick; nol used for bulling purposes; a bed in the
Bird's Eye Limeslone of the Lower Sdurian Formation, Grimes’
Quarry, Horse Shoe Ponl, Grimes’ mill, aboul oie and a quarter
miles from the Riclunond (urnpilke near Kentuky river, Fayelle coun-
ty, Kenlucky.”
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A greyish-buff, fine granular rock, pretty uniform in structure, ex-
cept for some small cavities lined with light colored ochreous matter;
no fossils or pyrites; adhering very slightly to the tongue.

Specific gravily, - . - - - - - 2.716
Compusition, dried at 212° F—

Carbonute of lime, - - - . - - - - 51.57
Carbonaie of magnesia, - . - - - - - £9.33
Alumioa, and oxides of iron and manganese, - . - - 3.57
Phosphoric acid, - - - - - - - - 37
Sulphuric acid, - - - - - - - - - 34
Pulnnli, = - . = - . - - = = i |
Soda, - - - - = - - - - - .82
Silex and insoluble silicates, - - - - - - 11 58
Loss, - - - . . - - - . - 1.71

100.00
The air-dried rock lost 0.10 per cent. of mosisfure, at 212° F.

No. 512—Lime:rose  Labelcd ¥ Build ng Slone, from Grimes’ Quar-
vy, Fayelle county, By.”

Some of the layer immediately under the above described, about
five feet thick; much uvsed for building purposes.

A light yellowish-grey, fine granular limestone, quite homogeneous
in its structure, with no appearance of fussils or pyritous matter. Un-
der the lens appears to be made up of pure crystalline grains, aggre-
gated together without cement; powder nearly white.

Specific gravity, - - - - - - - 2703
Composition, dried at 212° F.—

Carbonate of lime, - - = 5554 == 31.16 Lime.

Carbonate of magnesia, - - 40.80 == 19.68 Mugnesia,

Alumioa, oxide of iron, &e¢., - .96

Sulphuric acid, - - - 02

Potash, - - - - - .36

Boda, - - - - - 22

Bilex and insoluble silicates, - 2.79

100 69
The air-dried rock lost 0.30 per cent of moisture, at 212° F.,
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No. 513—LnuestoNne.  Labeled “Portion of one of the boundary stones
of the cily of Leringlon; originally from Grimes’ quarry; localily
as above; appearance much the same as thal of the preceding; adheres
slightly to the tongue.”

Specific gravity, - - - - . - - 2.6156
Cempoaition, dried at 212° F.—
Carbonate of lime, - - - . - - 5 - 55.99
Carbonate of magnesia, - - - - . - - 37.33
Alomina, oxides of iron, &c., - - - - 72
Phosphoric acid, - - - : . = 2 . - 25
Sulpburic acid, - - - - . - : 3 : 33
Potash, - - - - - - - - - 2.356
Boda, - - - - - - - . .25
Silex and insoluble silicates, - - - 3.38
100.60

The air-dried rock lost 0.10 per cent. of moisture, at 212° F.

The proportion of pofash in the above specimen is remarkable. The
portion analyzed bad been broken from the old boundary stone, just
at the surface of the soil, in order to exhibit the power of this stone
to resist the decomposing atmospheric influences, under the most un-
favorable circumstances; whether the prolonged contact of the rock
with the soil bad made any change in its proportion of potash, by in-
terpenetration, or whether there was an error in the determination,
would be a subject for further investigation.

This building stone, which has recently been selected by the build-
ing committee of the Kentucky Clay Monument Association, for the
material of their proposed monument, commends itself, in many re-
spects, as one of the best materials which could be chosen for their
purposes.

Its homogeneous structure and purity of composition; its consid-
erable proportion of magnesia, with the absence of fossils, pyrites, or
flinty matter; are all favorable to great durability and fucility of
shaping it with the chissel; and its light warm-grey color is wore
pleasant to the eyes of most persons than the pure white of statuary
marble.

In the city of Lexington the door-steps of some of the oldest
houses, made of this rock, exhibit very little sign of disintegration;
and, according to the experience of architects in general, a pure hom-
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ogeneous, magnesian limestone may be classed amongst the most du-
rable of building rocks.

It was of this rock that the block was selected which was sent by
the state of Kentucky to the Washington monument, at the capital of
the United States.

It will be seen by comparieon that the composition of this stone
is remarkably similar to that of the Dolomitic limestones of this and
other countries.

No. 556—MiNeraL Water. Waler from the bored well at the Lunatic
Asylum, Leringlon, Ky.

The water of the large spring, formerly used at this extensive es-
tablishment, having become contaminated by the leakage of some of
the large sewers, an attempt was made to procure a supply of water by
boring; and, after penetrating one hundred and six feet, of which
cighty-six feet werc through (he solid blue limestone rock, abundance
of water was obtained. It was [ound to be a weuk saline sulphur wa-
ter, containing sulphuretled hydrogen and carbonic ac/d gases, and left,
on cvaporation to dryness at the temperature of 212%, about one griin
and six-tenths of a grain from the one thousind graine of water, or
more than eleven grains of =aline matter to the pint.

This saline matter was found to consist of

Carbonate of lime;

Carbon:te of magnesia;

Carbonate of iron, a trace;

Chloride of sodium, (common salt,) considerable proportion;

Sulpbate of lime;

Sulphbate of magnesia;

Silica and probably sulphates of soda and potash, with traces of
iodine and bromine—one or both.

A full quantifalive analysis not having been made, as yet. the pres-
ence of these minuter ingredients cannot be positively asserted.

This fine well has proved a great boon to this public establishment.
It is employed for all the domestic purposes—for washing, drinking,
cooking, &c., and since its use the medical superintendent, Prof. W.
C. Chipley, thinks the general health ol the inmates has been improv-
ed: in particular, endemic diarrhea, which was fermerly a very [requent
scourge, has been almost entirely removed. The first influence on the
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bowels, resulting from its free use, was somewhat constringent, follow-
ed by some relaxation, after which their action beecam= vatwal; it is
observed to babitually increase the action of the kidneys.

FRARELIN COUNTY.
No. 514—Limestose. Labeled “ Hydraulic? limestone, main Bcnson,
near Bright's mill, Franklin counly, Ky."
A pretty dense, grey, fine granular rock; generally dull, but glim-
mering in spots with particles of calcarious spar; powder light bluish-
grey.

Specific gravity, - = . - a i " 2 699
Comgposisivn, dried at 212° F.—

Lime, - . . ® - ; - . ¥ = 50.19
Magnesia, - - - - i - - = % * 66
Alumina and oxide of iron, - - - . - - 124
Carhonic aeid, - - - - - - . : - 40.15
FPhosphoric acid, - - - - - - a . - .44
Sulphuric acid, - - - . - 5 . » a B
Puotash, - - = = - - - - = - o9
Soda, - - a - - = = . = " 99
Silex and insoluble silicates, - - i = : i 2 6 94

100.82
The air-dried rock lost 0.30 per cent. of moisture, at 212° F.

This limestone does not contain enough silici, alumina, &c., to con-
stitute it a good water-lime. '

No. 315—Lmviesrose  Labeled “Near Bridgeporl, Franklin counly,
Ky.”

A fine griined dark bluish-grey rock. Wecathered surfuces brownish-
buff; no fussils, except what might be the ¢ist of a small fuceid body, and
cer:ain other similar appearances of small stems {raversing the rock,
and of a dirty-bull’ color, very apparent on the geuerally dark-grey
surfuce; powder light grey.

Specific gravily, - - - . - - - 2.500
Compasition, dried at 212° F.—

Carbonate of lime, - - . - - - - - 76.75
Carbonate of magnesia, " - " " - . . 19
Alumina, oxides of iron, &e., “ - - - - - 225
Pho-phoric scid, - - - . - . - - - 09
Sulpluricacid, » « « =+ ¢ +« & « a 85
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Pﬂfnﬁh, - - ] - - - - - - - .45
Sodla, - - - - - - - - - - .44
Silex and insoluble silicates, - - - - - - 18.86
Losa, 2 - - - - - - - - - 09

100.00

The air-dried rock lost 0.20 per cent. of moisfure, at 212° F.

The proportion of silex in tbis limcstone is suffcient to constitute
it a water-lime, provided it is in such a state of aggregation as to unite
rcadily with the lime, which can be ascertained by a practical trial.

No. 516—Lmvestose.  Labeled “ Enerinital Umestone from near Bridge-
port, Franklin county, Ky.”

On the recent fracture this rock appears to be made vp of coarse
confused crystalline grains of calcarious spar, colored dark grey and
brownish by ferruginous admixture; but on the weathered surfaces,
which are of a dirty bull' color, innumerable joints and portions of
small encrinal stems appear.

Cumpasition, dried at 212° F.—

Carbonate of lime, - - - 9265 == 51.99 per cent. of Lime.
Carbonate of magnesia, - = 1.54
Alumioa, oxide of iron, &e., - 1.19
Phosphoric acid, - - - .09
Sulphuric acid, - - - 1.27
Potash, - - - - .30
Sods, - - - - - 13
Silica aod insoluble silicates, . 368
100.85

The air-dried rock lost 0.20 per cent of moisture, at 212° F.

No. 517—S8oin. Labeled “Virgin uplund soil, from the waters of
Benson creck, near Hardinsville, Franklin counly, Ky., farm of
John J. Julian."”

Color of the dried soil dark, dirty buff-grey.

Ooe thousind grains wasbed with water left 677 grains of fine sand,
of which about 90. grains was too coarse to pass through the finest
bolting cloth; this consisted mainly of rounded particles of soft iron
ore, with a few quartzose gr.ins.

This soil was found to be mixed with fragments of charcoal, which
increased its apparent amount of organic and volalile maliers.
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One thousand grains of the air-dried soil, digested for two months
in water containing carbonic acid, gave up more than three grains and
a half of dark brown exiract, dried at 212° which was composed of

Grains.

Organic and volatile matters, " . - . - " . 1.450
Alumipa, oxides of iron And mangaoese, and phosphates, - - .758
Carbonate of lime, - - - - - . - - - 917
Magnesia, - - - - - - - . - - 056
Sulphuric acid, - - - - a - - - - . 037
Potash, - - . - = . - ; a & 5 096
il s % m M B ot om s ke e 047
Silica, - - - - - . - " . . a .339
3.680

Dried at 400° the air-dried soil lost 5.18 per cent. of moisture;
dried at which temperature its coinposition was found to be as follows:

Orzanic and volatile matters, - - - - - n - 9.133
Alumina, and oxide of iron and manganese, - - - - 8.100
Carbonate of lime, - - - - - - - - - .316
Carbonale of magnesia, - - - - - - - - 517
FPhosphoric acid, - - - - - - = . . .243
Sulphuric acid, - - - - . - . = - - 088
Potash, - - - - . - - - - - - 173
Soda, - - - - = - - - - - - 049
Sand and insoluble silicates, - - - - - - - 80.754
Loss, - - - . - - - - - - - .B47

100.000

No. 518—8oi. Labeled “Same kind of soil and growth as the preceding;
has been twelve years in cullivation, in corn and oats chiefly. Walcrs
of Benson creek, near Hardinsville, farm of John J. Julian, Frank-
lin county, Ky."

Dried soil a little lighter colored than the preceding.

One thousand grains washed with water left 705 grains of fine grey-
ish sand of which only about 30 grains was too coarse to pass through
fine bolting cloth; consisting mainly of rounded and angular fragments
of firruginous and quartzose minerals.

One thousind grains of the air-dried soil, digested for two months
in water containing carbonic acid, gave up more than two grains and
a half of yellowish-brown erlruct, dried at 212° of the following com-
position:
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Grains.

Organic and volatile matters, - - - - - - - 0.5670
Aluminoa, oxide of iron, and phospbates, - - = . - 277
Brown oxide of manganese, - . - - . - = .33g
Carbonate of lime, - - - . - - . - - .B57
Magnesia, - - - - - - - = - - - 100
Sulpburic acid, - - - - - - - - - - 295
Pouash, - - - - - - = - - - - 050
Soda, ¢ & = e e = m om owm s 031
Silica, - - - - - - - - - - - 119
2.637

Dried at 370° this soil lost 1.98 per cent. of moisture, and its com-
position was found to be as follows:

Organic and volatile matters, - - - - . - - 3.790
Alumina and oxides of iron and manganese, - - - - 4.589
Carbonate of lime, - - - - - - - - .195
Maugnesia, - - - - - . - - - - 0686
Phosphoric acid, - - . - . - - - -151
Sulphuric acid, - - - i - - .. 2 054
Poush, - - - - . . % 5 W 3 135
Soda, - - - - - - - - - 026
Sand and insoluble silicates, - - - - - - - 00.734
Loas, - - - - - - - - . - .259

100.000

The proportions of all the essential elements of this soil are smaller
than in the preceding virgin soil of the same locality.

No. 518 (4)—Sow.. Same kind of soil and growth as the preceding;
Sfrom a field that has been from forty to fifly years in cullivation; wa-
ters of Benson, Franklin counly, near Hardinsville, farm of Mr.
John J. Juliun.

Dried soil of a grey-buff color.

One thousand grains of the air-dried soil, washed carefully with
water, left 720 grains of fine sand, of which 21.70 grains would not
pass through fine bolting-cloth. This latter portion consisted, princi-
pally, of small rounded ferruginous particles.

One thousand grains of the air-dried soil, digested in the usual man-
ner, for a month, in water containing carbonic acid, gave up more
than two and a third grains of brownish extract, dried at 212° which
exhibited the following compasition, viz:
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Grains.

Organic and volalile matters, - - - - - - - 0.470
Alumina, oxides of iron and manganese, and phosphates, - - .287
Carbonate of lime, - - - - - = . - - 913
M:gnesia, - - - - - - - - - - - 091
Sulphuric acid, - - - - - - - - - - NiLif
Potash, - . y - - - - . - - - 086
Soda, - - v v - - . - . - - 017
Siliea, - - = = = - - e . .200
Loss, T T 222
2.366

Dried at the temperature of 400° the air-dried soil lost 2.525 per
cent. of moisture. Its composition, thus dried, 13 as follows:

Organic and volatile matters, - - 5 - s . 4 4 2086
Alumina, - - - - - - - - - 2 120
Oxide of iron, - - - - - - - - - 2915
Carbonate of lime, - - - - - - = s = 173
Magnesia, - - - . - - s a : = - .89%
Biown oxide of manganese, - - - - - - - - 004
Sulphuric acid, - - - - - - - - - - 043
Phusphﬂrin: B.Cidf. - - - - r* - - - i l2n
Potash, - . - - . . - - - - - 130
Soda, & o om mn o om o  gm @ ks R 051
Sand and insoluble silicates, - - ~ L . i . 90. 150

1.173

By comparison with the preceding soil, it will he seen that the soil
of this field, which his been from forty to fifty years in cultivation,
contains a smaller relative proportion of phosphoric and sulphuric acids,
of potash, and of carbonate of lime, than the virgin soil, or the soil
from the field which has been but twelve years in cultivation; and that
it yielded a smaller quantity of nutiitious extract to the carbonated

water than those soils.

No. 518 (B)—Soi.. Labeled “Sub-sml from a fielld on John J.
Julian’s farm, walers of DBenson, Franklin county, Ky.”

Dried soil of a dark grey-buff color.

One thousand grains of this sub-soil gave, on washing with water,
630.7 graios of fine sand, of which all but 18 grains passed through
fine bolting-cloth. This latter portion consisted of round parlicles, of
a ferruginous mineral, with 8 few quartzose grains.
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One thousand grains of the air-dried eoil, digested for a month in
the carbonated water, gave up less than a grain of neurly white ex-
tract, dried at 212° composed as follows, viz:

Grain.

Organic and volatile matters, - - - - - - - 0.217
Alumina, oxides of iron and manganese, and phosphates, - - 063
Carbonate of lime, - > - - % - - - - 181
Magnesia, - - - - - - - - - - .030
Sulphuric acid, - - - - - . s & = ; 034
Porash, - - - - - . - . - - - 048
Suda, - - - - - - - . - - - .038
Silica, . - - = X = . s 3 . : 200
Loss, = - . - - - - = - = - LUB
0.830

The air-dried soil lost 3.30 per cent. of moisture at 400°. Its com-
position is as follows:

Organic and volatile matters, - - - - - - - 3.178
Alumina, - . - - - - - . - - 5 4 470
Oxide of iron, - - - . - . . . . . 4.825
Carbonate of lime, - - - . - . - . - 082
Magnesia, - - : . - : 3 - . g 312
Browa oxide of manganese, - - . . . . - 0056
Sulphuric acid, - - - - - - . . - - .033
Phosphoric acid, . - - . - a . = . 148
Potash, - - - - - : i . - . ™ 289
Soda, - - - - - - - - - - - .002
Sand and insoluble silioates, . - - . - - - 86.380
Loss, - . 3 . = * . u . T . 282

100.000

GREENUP COUNTY.

No. 307—Lmvonite.  “Hydraled ozide of ironm, in the form of pot ore,
associaled with the limestone ore, Bellefonie Furnace, Greenup county,
Kentucky.”

A conoretionary mass of limonite, with a large irregular cavity
lined with an almost black layer; exterior surface, and between the
layers, soft and brown; powder brownish-yellow; when calcined, of a
handsome spanish-brown color.

23
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Composition, dried at 212° F.—
Oxide of iron, . -
Alumina, not estimated.

80.30 == 56.33 per cent. of Jron.

Brown oxide of manganese, - 11
Magnesia, - - - - 40
Potash, - . - - .34
Soda, - - : - - .01
Phosphoric acid, - - - .60
Silica and insoluble silicates, - 6.55
Combined water, - - - 12.12

100.67

The air-dried ore lost 1.00 per cent. of moisfure at 212° F.

A pure limonite, containing only traces of lime and alumina, and
not sufficient silicious matter to form c/nder enough in the furnace to
protect the reduced iron from the action of the oxygen of the blast.
It can be smelted successfully by admixture with poorer ores and lime-
stone.

No. 481—LmvestoNe.  Labeled “ Limestone used as a fluz at the Buf-
falo Furnace; lies near the level of the Clay creek branch of Liltle
Sandy river, Greenup counly, Ky.”

A compact, fine granular, greenish-grey limestone; uniform in tex-
tore and appearance.

Specific gravity, - - = - - 2.691
Composition, dried at 212° F —_

Carbonate of lime, - - - - - - - - 73 90
Carbonate of magnesia, - - - - - - - £2.08
Alumina and oxide of irom, - - - . - - . 1.19
Phosphoric acid, - - - - - - - - - .46
Potash, - - - - - - - - - - 27
Sods, . .05
Bilex and insoluble silicates, . - - - - - 21 67
Loss, - - = = = = = = . - . .38

100.00
The air-dried rock lost 0.20 per cent. of moisture at 212° F

No. 482—CareovaTe oF Inox. Labeled “Centre part of the Kidney
Ore, which lies over the main block ore, tops of hills, with impure
(bastard) limestone under tt, Buffalo Furnace, Greenup county,

Kentucky.”
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Portion of a nodular mass; dull, fine-grined; of which the exte-
rior portion is ol a dark brown colur, separating in concentric layers;
the ceutral part is of’ a dark grey color, passing, on its exterior, into
the yellowish and brown layers, which make up the outside of the
m.s8. (The analysis of the ezferior portion was given in the previ-
ous report.) Powder of the interior grey part of a yellowish-grey
color.

Composition, dried at 212° F.—
Carbonate of iron, - %

TD'E?I» == 40.70 per cent. of Jron.

Oxide of iron, - - - 10.16
Alumina, - . = - 15
Phosphoric acid, - - 73
Carbopate of lime, - - . 245
Carbonate of magnesia, - - b.52
Carbonate of manganese, - 148
Potash, - - - - - .40
Boda, - - - - - 09
Silex and iosoluble silicates, - B.15
Loss, - - - - - .62

100.00

The air-dried ore lost 0.50 per cent. of moisfure, at 212°,

No. 474—Livosne  Labeled “Clay Iron Slone, Giger's Hill, Cat-
letisburg, Greenup counly, Ky.”

Portion of a concretionary mass, irregular in form, with a cavity in
the interior, and some concentric layers around it; compact; adhering
slightly to the tongue; of a dirty reddish-brown color; powder browo-
ish-ochreous.

Comporsition, dried at 212° F.—

Oxide of iron, - - - 68.30 == 47.83 per cent. of Jron.
Alumina, - . - - 365
Carbonate of lime, - .28
sdagnesia, - - - - 2.64
Potash, - - - - . 27
Boda, - - - - - 22
Silex and insoluble eilicates, - 12.28
Combined water, - - - 12.09
Pho-~phoric acid and loss, - 27
1040.00

The sir-dried ore lost 1.60 per cent- of moisture, at 212°,



180 CHEMICAL REPORT OF GEDLOGICAL SURVEY.

No. 475—Twypruwe CareoNa1E ofF Inrox. Labeled “Ferrugnous lime-
stone wunder the Lmestome ore, Greenup counly, Ky. (How much
iron and lime')”

A fine granular rock, of a dull aspect; containing small spangles of
mica; not adhering to the tongue. Interior of a dark olive-grey col-
or; exterior, to the depth of more than half an inch, dull reddish-
brown, shading into dirty yellowish-brown on the outside suiface;
powder (of an average portion,) of a grey-bull color.

Specific gravity, - - - - - - - 3.156
Composition, dried at 212° F.—
Curbonate of iron, - - 5 Eﬁ.ﬂl} = 23.62 per cent. ol Teomi
Oxide of iron, - - - 14 42
Carbonate of lime, - - 2937
Carbonate of magnesia, - - B.57
Carbonate of manuanese, - .18
Alumina, - - - - 1.38
Phosphorie acid, - - - .29
Potash, - - - - - .42
Soda, - - - - - .33
Silex and insoluble silicates, - 19.98
Organic matiers and loss, - 05
100.00

The air-dried rock lost 0.60 per cent. of moistrre at 212° F.

Although this mineral contains rather too small a proportion of iron
to be considered a good ore of that metal, it yet will answer a profitable
purpose when it is mixed, in proper proportion, with some of those
limonites of Greenup county which are refmactory in the furnace, in
consequence of their very large per centage of oxide of iron. The
considerable proportion of lime and mgnesii, contained in this rock,
renders it an appropriate fluxing material for those very rich iron ores
which are of a silicious character.

No. 470—Livoxstre. Labeled “Limestone ore, over the Lmesione,
Pennsylvania Furnace, Greenup county, Ky.”

Exterior of the ore of a dirty yellowish-grey color. On one edge
the fracture presented a compact layer of dark brown limonite, which
graduvally passes into a granular ma-g, composed of emall brownish-red
gmins, cemented by a whitich and yellowish matter, of which mixture
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the ore is principally composed, giving it a fine oolitic appearance;
powder light brownish-red.
Composition, dried at 2127 F.—

Oxide of irun, - - - 72.80 == 50.98 per cent. of [ron.
Alumina, - - - - 217
Brown oxide of manganese, - 45
Carbonate of lime, - - .18
Magnesia, - - - = 1.19
Potash, - - - . .48
Soda, - - - - - .02
Silex und insoluble silicates, - 10.57
Combined water, - - - 11.20
Loss, - - - - . 94
100.00

The air-dried ore lost 2.70 per cent. of moisiure at 212° F.

No. 316—Lmvoxtre.  Labeled “Kidney ore, above the block ore and
under the main lLmestone, Pennsylvania Furnace, Greenup counly,
Ky.”

A dark, purplish-brown, limonite; compact; adhering slightly to
the tongue; containing minute apangles of mica; some of the fissures
coated with glimmering d.rk colored, minute crystals; powder of a
spanish-brown color.

Composition, dried at 212® F.—

Oxide of irvn, - . - 76 90 == 53.85 per cent. of Jron.
Aluwina, - - - B 1.21
Brown oxide of manganese, - .25
Pbosphoric acid, - - - 64
Magnesia, . . - - .28
Pouash, - - - . - .23
Boda, - . - - . .16

Silex and insoluble silicates, - 11.77
Combiped water, - - 9.09

100.53
The air-dried ore lost 0.50 per cent. of moisture at 212° F.

No. 317—Livoxite  Labeled “Block ore, below the hearth-stone, avere
age seven fo eight inches, Pennsylvania Furnace, Greenup county,

Ky
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A dense. compact, limonite of a dark purple-brown color; present-
ing some cavities lined with ochreous ore; adhering slightly to the
tongue; powder of a brownish-red color.

Specific gravity, - -
Campﬂaiﬁbn. dried at 212° F.—

Oxide of iron, - -

Alumina, - - -

Brown oxide of manganese,

Phosphoric acid, - -

Lime, a Lrace.

Magnesia, - -

Silex and in=oluble silicates,

Combhined water, - 2

Alkalies, not estimated, & loss,

3 292

- - = =

68.20 == 47.76 per cent. of fron.
298

.25

.89

1.02
17.17
8.57
.82

100.00

The air-dried ore lost 2.20 per cent. of moisture, at 2127 F.

No. 318—LvoxiTe.  Labeled “ Limnestone ore, incrusted with ochreous
oride of iron, Pennsylvania Furnace, Greenup counfy, Ky."

A friable and porous ore, composed of irregular portions of dark
brown heematite, imbedded in yellowish, (ochreous) soft matter, of dif-

ferent shades of color; powder brownish-yellow.

Comgosition, dried at 212° F.—
Oxide of iron, - =
Alumina, - - -
carbonate of lime, - -
Magnesia, - - -
Brown oxide of manganese,
Phosphoric acid, a trace.
Potash, - - . :
Sods,
Silica and inscluble silicates,
Combined waler, - i

-

-

61.10 == 42.78 per cent of Jfron.

.B5
.45
1.u8
.95

.38
.10

23 85

11.67

100.44

The air-dried ore lost 1.50 per cent. of morsfure,at 212° F.

No. 477—LiMEs10NE

Labeled *Limestone, under the limesione ore,

used as a flur, Pennsylvania Furnuce, Greenup counly, Ky.”
A dark grey, fine grained, compact limestone
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Composition, dried at 212° F.—
Carbonate of lime, - -
Carbonate of magnesia, -
Oxide of iron, - - -
Brown oxide of manganese,

Alumina, - . a .
Potash, . . . -
Eﬂdﬂ‘ - = = -

Silex and insoluble silicates,

183

. . - - a1 47
2.75
1.62

05
. - - . .48
3 - . - .13
. - . . .10
3.38

100.18

The air-dried rock lost 0.50 per cent. of moisture, at 212° F.

No. 478—Livonite.  Labeled “Lower kidney ore, over the one foot
sandstone, Raccoon ore banks, Greenup county, Ky.”

A dense dark-colored ore; reddish and purplish brown; with irreg-
ular cavities, and portions of soft yellowish and red ochreous minersl.

3.083

58.30 == 40.82 per cent. of Jron.

Specific gravity, - - - -
Composition, dried at 212° F.—
Oxide of iron, - - -
Alumina, - - - - 1.06
Brown oxide of manganese, - .65
Phosphoric acid, - - - 1.25
Carbonate of lime, . . 1B
Magnesia, - - - - a7
Potash, - - - - .40
Soda, - - - - .08
Silex and insoluble silicates, - 29.77
Combined water, - - - 8.3
100.73

The air-dried ore lost 1.30 per cent. of moisture, at 212 F.

No. 280—Lmmoxtte.  Labeled “ Lower siz inch black ore, Raccoon Fur-
nace, Greenup county, Ky.”

A dull looking mineral, in irregular bard layers of a dark brown
color, coated and separated by soft dirty ochreous ore; powder dull

yellow ochre color.
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Composition, dried at 212° F.—

Oxide of iron, - . = 24.70 = 17.29 per cent. of Jroa.
Alumina, - e : - 3.76
Brown oxide of manganese - 05
Phosphoric acid, a trace.
Magnesia, - - - - .67
Polash, - - - - - 32
Soda, - - - - - 01
Silex and insoluble silicates, - 64.42
Combined water, - - - b.66
Loss, - - - - - 42
100,00

The air-dried mineral lost 1.20 per cent. of moisfure, at 212° F.
Rather too poor in iron to be valuable, except for mixture with very
rich calcarious ores, to produce cinder.

No. 309—Livoxite Labeled “Main Kidney Ore, above the lime-
slone ore, Greenup Furnace, Greenup counly, Ky.”

A dull looking ore; dirty ochreous on the exterior; dull reddish
and yellowish-brown in the interior; apparently a portion of a nodular
mass; scarcely adbering to the tongue; powder dirty ochreous.

Specific gravity, - - - - - - 2.770

Composition, dried at 212° F.—
Oxide of iron, - -

41.40 == 28.99 per cent. of Jroa.

Alumipa, - - - - 336
Brown oxide of manganese, - 75
Phosphoric acid, - - 54
Carbonate of lime, - - - 1.15
Magnesia, - - - - 160
Potash, - - - - .23
Soda, - - - - - .01
Silica and insoluble silicates, - 41.47
Combined water, - - - 10,54

100.95

The air-dried ore lost 2.30 per cent. of moisfure, at 212°,
Rather a poor ore, containing a large proportion of silex, which
may be made profitable in judicious mixture with other ores.
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No. 479—Canrpovate of IroN. Lubeled “Carbonale of Iren, lowest
bed, middle part, Greenup Furnace, Greenup cunly, Ky.”

Exterior olive-yellow; friable; soiling the fingers; interior dull
dark grey, of fine granular, dense structure; powder light grey.

Specific gravity, - - . - - - - 3.497
Composaition, dried at 212° F.—

Cnrbonate of iron, - - 67.84
Ot ot v, ) ) L BEE 37.46 per cent. of Jron.
Carbonate of lime, - - - 3%
Carbonate of magnesia, - - 4.88
Carbonate of manganese, - 1.97
Alumina, - - - - 1.45
Phosphoric acid, - - - .60
Potash, - - - - - .50
Soda, - . . - . 09

Silex and inscluble silicates, - 13.78

100.25
The air-dried ore lost 0.50 per cent. of moisfure at 212° F.

A valuable ore, which contains within itself nearly enough, or per-
haps quite enough, fluxing materials to form its own cinder.

No. 312—CasBoNaTE of IBoN. Labeled “Carbonate of Iron, lowest
ore oblained al Greenup ore banks, Greenup county, Ky."

A dull, dark brown, fine granular mineral, with a few minute scales
of mica; exterior dirty ochreous; powder dirty orange-brown.
Compouition, dried at 212¢ F.—

Carbonale of iron, - - b56.92
Oxide of iron, - - - H.H} 110,
Carbonate of lime, - - - 125
Carbonute of magnesia, - - b.28
Carbonate of manganese, - 204
Alumina, . - - - 1.05
Phosphoric acid, - - - .99
Potash, - - - - - .61
Soda, - - . - - 01
Organic matters, - - - .80
Silex and insoluble silicates, - 18.15
Water and loss, - - - .76
100.00

The air-dried ore lost 0.50 per cent of meisture at 212° F.
This ore nearly resembles the preceding in composition
24
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No. 311—CarBovate or IroN. Labeled “Carbonate of Iron, lowest
bed of ore, lower part of the bed, Greenup Furnace, Greenup
county, Ky
A dark-grey, fine granular ore; powder yellowish-grey.

Composition, dried at 212° F.—

Carbonate of iron, - - - £0.49
d 32.67 per t. of fron,
Oxide of iron, - - 5 95} Sl

Carbonate of lime, - - - 31a5
Carbonate of magnesia, - - 6.52
Carbonate of manganese, - .83
Alumina, . - - - 41
Phﬂ;phuric acid, a trace.
Polash, - - - - .34
Soda, - - - - - 20
Silex and insoluble silicates, - 21.82
Water and loss, . - - .80
100.00

The air-dried ore lost 0.40 per cent. of moisture, at 212°.
Rather less rich than the two preceding ores, but yet a valuable ore
of the same general character.

No. 330—Irox Fursace Suae. Zabeled “Pea-green cinder, Buena
Vista Furnace, Greenup county, Ky.”
A greyish-green, blebby cinder, containing small nodules of cast
iron, with iron rust on the weathered surfaces. Before the blow-pipe
it melts, without intumescence, into a clear light bottle-green glass.

Composition—

Silica, - - - - - 5B8.00 Containing of oxygen, 28.804
Alumina, . - - - 20.50 . 9.582
Lime, - - - - - 12.08 oL 3.664
Maguesia, - - - - 219 " .876
Protoxide of iron, - - - 3.51 ue .778
Protoxide of manganese, - 1.21 o 272
Potash, - . - - 212 . .349
Soda, - = - - - .. 1. " 140

100.14 16.5661 : 28.884

The oxygen in the bases to that in the silica is as - - 1 : 1.78

Contains a little more silica, and a little less lime and magnesia, than
slag No. 47, from the eame furnace, (see former report, page 290.)
This contains, also, more protoxide of iron and manganese. From
the involved little nodules of iron it is inferred that this was of rath-
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er more pasty consistence than that. In this, as well as in No. 47,
the bases, especially the alumina, are a little in excess of the propor-
tion to produce the most fusible cinder.

No. 293—Livoxtre.  Labeled “Kidney ore, with sulphate of lime,
Birk ore bank, overlaid by sandsione, Laurel Furnace, Greenup
county, Ky.”

A dense, dark colored limonite, with many fissures coated with sul-
ptate of lime; powder of a dull spanish-brown color.

Specific gravity, - & - - . - - 3.026
Composition, dried at 212° F.—
Oxide of iron, - - - 77.50 == 54.25 per cent. of Irom.
Alumina, - - - - 1.23
Brown oxide of manganese, - 1.03
Phosphoric acid, - - - .40
Lime, - - . - . .76
M ayrnesia, - - - - .79
Sulphuric acid, - - = 1.56 == .63 Sulphur.
Potash, - - - - .20
Soda, - - - - - 14
Silica and insoluble silicates, - 7.77
Combined water, - - - 962
101.00

The air-dried ore lost 3 40 per cent. of moisture, at 212°

The gypsum and sulphate of lime contained in the fissures of this
ore is very likely to contaminate the product with sulpbur, to a great-
er or less degree.

No. 433—Lmuestoxe. Labeled “Limestone used as a flur at Laurel
Furnace, from Tygerl's creek, Greenup county, Ky."

A compact, light grey limestone; sparkling with small crystals of
calcarious spar.

Specific gravity, - - - - - - - 2699
Compogsition, dried at 212° F.—
Carbonate of lime, - - - 97.90 == 54.93 per cent. of Lime.
Carbonate of magnesia, - - .74
Alumina, oxide of iron ,and
phosphates, - - - .63
Potash, - s . - - .28
Boda, - - . : . .08
Bilex and insoluble silicates, - 1.27

100.80
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The air dried rock lost 0.30 per cent. of morsfure, at 212° F.

No. 452—FenwveiNovs Livestose.  Labeled * Ferruginous Lin-stone,
wider the bmnestone ore, near the tops of the hills, waters of Old lowen
creel, Laveed Furnace, Creaapy counly, Ky”

A dark grey, fine gianular rock; portions dull brownish and green-
1=h; exterior surlace ochreous; pot adhering to the tongue; powder
of a light grey color.

Specific gravity, - - - - - - - 2.731

Compusition, dricd aL 212° F.—

Carborate of iron, - 22,19}
Oxide of 1ron, - . - 149y © 1102 per sont of. Jrox.
Carbonate of lime, - - - 5033
Cuarbonate of magnesia, - - 1.83
Curbonate of munganese, - AT
Aluming, - - - - 77
le-lerh:, acid, - - - 17
Bulphur, . - - - .26
Potash, - - - P = .8
Soda, - - - - - .20
Silcx and ineoluble eilicales, - 21 43
100,12

The air-dried rock lost 0 30 per cent. of maisture, at 212°,

If it were not for the pho-phoric acid and the sulphur present in this
limertone, it might advantageoutly rplace the precding limertone as
A flux in the high furnace. It is more fusible and coutaius a consider-
able per centage of iron.

No. 204—DMixep CarpBoxate axp Oxme oF Iros.  Labeled “Daker
Lank Kiducy Ore, near lop of hills, Old-town creck, Laurel Furnace,
Greenup county, Ky
Nodule in the interior of the mass dark grey carbonate of iron;

scarcely adhering to the tongue; exterior irregular layers yellowish-

brown and dark reddi:h-brown ; adherirg to the tongue; powder of
the mixed specimen, dirty brownish-yellow.
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Compasition of the mixed mass, dried at 2122 F—

Carbonate of iron, - - - 54.42
O idis of Sinh . ) ) 3{].5.-'!4} = 47.51 per cent. of [fron.
Carbonute of lime, - - . .45
Carbonale of magn[':fla, - - .B3
Carbonate of manganese, - 1.29
Alumina, - - - - 1.86
Pho~phoric acid, - . - .43
Sulphur, - . - - a5
Potush, - - - - .38
Boda, - - - - - .20
Silex and in=oluble silicates, - 6.97
Bituminous matter, water, and
loss, - - - . - 258
100.00

The air-dricd ore lost 0.00 per cent. of moisture at 212°,

This ore is as rich as is desivable for profitable smdlting, requiring
the addition of liine, and protably of some more silicious ore, to pro-
duee a proper amount of einder.

No. 431—Lmvoxite.  Labelcd “Ore, partly roasted, from Laurel Fur-
nace ore banks, Greenup counly, hy." (What is the winte mixe
cral?)

A dark reddi=h-brown mineral, inerusted on the exterior and in the
fissures with a whitih substanee, which appears to be prineipally car-
honate of lime; ndhering strongly to the tongue; powder ol chocolate-
brown color; contains no protoXide of iron.

Cumposition, dried at 222° F.—

Oxide of iron, - - - 74.50 wm 52.17 per cenl. of Jron.
Alumina, - - - - 1.00
Brown oxile of manganese, - 2.43
Curbonate of lime, - - 7
Magnesin, - - - - 1.81
I’ho<phorie acid, - - - a3
Sulphur, - . - - .57
Potash, - . - - . A5
Boda, - - - - - A3
Combined water, - - - 3E8
Silex and insoluble =ilicates, - 1493
100.00

The air-dried ore lost 1.70 per vent. of morsture at 212°
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No. 430—Livoxsite.  Labeled “Lower bed of ore used at Laurel Fur-
nace, Greenup county, Ky.”

A concretionary limonite, with irregular cavities, varying, in layers,
from dark-brown and compact to yellow and reddish solt mineral;
powder of a dirty yellowish ochre color.

Composition, dried at 212° F.—

Oxide of iron, - - - 38.38 == 26.87 per cent. of fron.
Alumina, - . - - B3.54
Brown oxide of manganese, - 1.23
Phosphoric acid, - - - 1.01
Sulphur, - - - . 05
Lime, a trace.
Magnesia, - . . - .60
Potash, . . - - .28
Soda, - - - - - .18
Silex and insoluble silicares, - 46.83
Combined water, - - - B8.12
10{.22

The air-dried ore lost 1.50 per cent. of moisture at 2127

The only drawback to the use of this highly silicious ore is in the
considerable amount of phosphoric acid which 1t contains—rather more
than one per cent.—which, if it passed mainly into the iron in smelting,
as it generally does, unless an excess of lime is used in the flux, would
contiminate it with nearly 1.76 per cent. of phosphorus, an ingredi-
ent which is always injurious to the strength of the iron, even in as
small proportion as the balf of one per cent.

Were it not for the phosphoric acid contained in it, this highly sili-
cious ore might be very advantageously used in mixture with the richer
ores of Laurel Furpace; but when pure and very tough iron is requir-
ed such ores as this must be avoided, although the metal which they
yield is yet applicable to many common uses.

No. 290—Livosite. (FReasted) Labeled “Kidney ore, showing a
prismatic structure only after thorough roasting, Laurel Furnace,
Greenup county, Ky.”

Powder dull brownish-red color; structure somewhat like that of
starch; in irregular curved prisms; color chocolate-brown; adhering
strongly to the tongue.
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Composition, dried at 212° F.—
Oxide of iron, -

80.03 == 56.02 per cent. of Jrom.

Alumina, - - - - 1.44
Brown oxide of manganese, - 2.03
Phosphoric acid, - - - .66
Lime, - " - - - .64
Magnesia, - - - - 2.87
Polash, - - . . . .25
Soda. - - - i . .18
Silex and insoluble silicates, - 9,93
Combined water, - - . 2.01

100.02

The air-dried ore lost 0.80 per cent. of morsfure at 212° F.
No sulpbhur was present in this specimen of roasted ore.

No. 291—Livonrre. “Labeled “Main Block Ore, near tops of hlls,
Old-town creek, Laurel Furnace, Greenup county, Ky.”
A dark. reddish-brown ore, nearly black in parts; adheres slightly
to the tongue; powder brownish-red.

Specific gravity, - - - - - - - 3.018
Composition, dried at 212° F.—
Oxide of iron, - - - 73.90 == 51.75 per cent. of fron.
Alumina, - . - - 1.71
Brown oxide of mapganese, - 1.13
Phosphoric acid, - - - 62
Sulphbur, - . - - .09
Lime, a trace.
Magnesia, - - - - .39
Potash, - - - - .19
Soda, - - - - - .06
Silex and insoluble silicates, - 10.43
Combined water, - - 11.51
10:0.02

The air-dried ore lost 1.90 per cent. of moisfure at 212°.

No. 292— Labeled “Kidney Ore, over the Ferruginous Limestone in the
hills, Old-town creek, Laurel Furnace, Greenup county, Ky.”
Color yellowish, reddish, and reddish-brown; containing nodules, ir-
regular cavities, and layers of different degrees of hardness; adhering
to the tongue; powder of a dull red color, or spanish-brown color.
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Specific gravity, - - - - - - - 3.406
Composition, dried at 212° F.—
Oxide of iron, - - - B1.40 == 57. per cent. of fron.
Alumina, - - - - 7T
Brown oxide of manganese, - 1.63
Phosphoric acid, - - - .24
Sulphur, - - - A7
Lime, a lrace,
Mugnesia, - - - - i~ L
Potask, - - - - - 26
Soda, - - - - .22
Silex and insoluble silicates, - 8.33
Comblined waler, - - - 6.72
Loss, - - - - - 01
100.00

The air-dried ore lost 1.90 per cent. of moisiure at 212°.

This appears to be the pures/ ore used at Laurel Furnace. It con-
tains rather too small a proportion of the miterials for the formation of
cinder to be profitably smelted with lime alone. The addition of the
ferruginous limestone, No. 432, would exactly supply this desidera-
tum; but would, also, render the iron less pure, in consequence of
the phosphorus aud sulphur which it contains. The use of as lurge
an excess ol lime as can be worked, without making the ciuder too
pastey, is the best meuns of obviating this disadvantage.

No. 435—Pic-1roN.  Labeled “Medium terturcd Pig-iron, produced
frequently al Lauwrel Furnave when pumice-form slag is formed,
Greenup county, Ky. (Does il conluin much sulphir?”)

A moderately fine-grained, grey, pig-iron, with brilliant grains; it
flattens somewhat under the hammer, but soon crushes to powder;
yields easily to the file.

Specific gravity, - : oOo® ; . 7009
Composuion—
Iron, - - : . . 90.00
g::;::'d carbon, - - - l;;} Total carbon, 2.67 per cent.
Silieem, - - - = X 498
Slag, - - - - - Lib
Aluminium, - . - ) 13
Culeium, . s " . 14

Magnoesium, - - - - 21
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Potassium, - - - - A7
Sodium, - - - A4
Phosphorus, - - - - 61
Sulphur, - - - - A2
Manganese, - - - - .33
Loss, - - - - .05

100.00

No. 434—Pie-18o5.  Labeled “Soft, but not very strong lough pig-iron,
produced at Laurel Furnace when making chiefly dark purple slag,
Greenup counly, Ky.” (Does it contain much sulphur?)

Somewhat coarser-grained, and a little lighter colored, than the preced-
ing (No. 435;) breaks and crushes to powder quite easily under the
hammer; yields readily to the file.

Bpecific gravily, - - - - - - - 6.88B86
Composition—
Irom, - - - . - B9.54
Graphite, - . - - 1.87
Combiaed carbon, - ) ) .IE} Total carbon, 2.03 per cenk
Silicon, - - - - - b.67
Slag, - - - - - 1.25
Aluminum, - - - . .13
Crlcium, - - - - .19
Magmesium, - . - - .20
Polassium, - - - A7
Sodium, - - . - .11
Phosphorus, - - - - -46
Bulphar, - - - - A0
Manganese, - - " - .54
100.29

These specimens of iron do not contain enough sulphur to cause
any serious injury to the quality of the metal; the phosphorus, it is
true, rather exceeds that proportion, but the principal cause of the
want of strength observed in this product is in the large quantity of
silicon which is found in it, especially in pig-iron No. 434, which ap-
pears to have been produced at a higher temperature in the furnace
than No. 435. Whether this contamination, which results from the
silicious nature of the ores used at Laurel Furnace, or from a too high
temperature in the melting, may be prevented by the use of more lime-
stone in the flux, cannot be positively stated, as none of the cinder

produced at the furnace was sent to the laboratory for analysis. But
25
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it is probable that more limestone could be advantageously added.
The admixture of some aluminous ores, alsn, would doubtless improve
the quality of the iron.

Difference of opinion has existed amongst writers on iron as to the
influence exerted upon it by silicon. Whilst Berzelios and Stromeyer
did not find it materially to injure the qualities of the iron, in their
experiments, other observers, as Boussingault, Mushet, and Karsten,
are positive in the assertion that its presence in considerable propor-
tion—Iless than that in the above specimens from Laurel Furnace—
makes the iron cold-short, or, in other words, diminishes its toughness
at the ordinary temperature, whilst it also diminishes its specific grav-
ity. Below the proportion of 0.40 per cent it is believed to increase
the firmness of the iron in the same manner as carbon, but above that
proportion it acts on the qualities of this metal in the manner of phos-
phorus. Indeed, Mushet, who was a practical iron man, who experi-
mented extensively on this metal, believes that the cold-skor! property
of iron is generally owing to the presence of an excess of s/licon.

No. 440—CarBoNaTE oF IRoN. Labeled “Grey ore, above the red ore,
and nezt o the top-hill ore, Mount Savage Furnace, Greenup county,
E‘ -!!'

Aﬂightagrey, granular ore; on the exterior changed to yellowish
and reddish brown; powder (of mixed portions of the interior and ex-
terior,) of a light cinnamon color.

Composition, dried at 212° F.—

Carbonate of iron, - 2 - 4390
Oxide of iron, . - - ES.UE} == 35.08 per cent. of Jrow.
Carbonate of lime, - - - 3.87
Carbonate of magnesia, - - 3.28
Carbonate of manganese, - .65
Alumipa, - - - - .33
Phosphoric acid, - - - .23
Sulphur, - - - - 18
Potash, - - - . .23
Soda, - - - - - .23
Silex and insoluble silicates, - 22.15
Combined water, - - 260
100.71

The air-dried ore lost 0.70 per cent. of moisiure, at 212° F.
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No. 441—Livoxite. Labeled “Silicious? ore, Mount Savage Furnace,
Greenup county, Ky

A dull, granular limonite; generally of a dark, brownish-red color;
portions ochreous; containing a few minute scales of mica; adheres to
the tongue; powder dull brownish-red.

Composition, dried at 212° F.—
Oxide of iron, - -
Alumina, - - -
Brown oxide of manganese,
Phosphoric acid, - -
Sulphur, - - -
Lime, a trace.

Magnesia, - . -
Potash, = - -
Soda, - - - -
Silex and insoluble silicates,
Combined water, - -

L]

-

51.10 == 35.78 per cent. of fron.
1.07

1.83
.76
a2

.68
28
10

35.93

B.13

100.30

The air-dried ore lost 1.60 per cent. of moisfure, at 212° F.

No. 442—<Liwvonite  Labeled © Limeslone are, Mounl Suvage Furnace,
Greenup county, Ky.”

A very dark-brown ore; made up of dense irregular layers, inclos-
ing irregular cavitics of various sizes; sometimes coated with ochre-
ous; scarcely adhering to the tongue; powder yellowish-brown.

Composition, dried at 212° F.—
Oxide of iron, - -
Alumina, - - -
Brown oxid= of manganese,
Phosphoric acid, -
Sulphur, - - -
Lime, only a trace.
Magnesia, - - -
Potash, - . -
Sods, - - - -
Silex and insoluble silicates,
Combined water, - -

83.83 == 58.70 per cent. of fron.

43
1.73
94
21

Je2-
-30
A1
.83
11.30

100.00

The air-dried ore lost 0.70 per cent of moisture, at 212° F.
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A remarkably pure limonite, containing scarcely anything but hy-
drated per-oxide of irom, although called limestone ore at the Furnace.
As it contains scarcely any of the materials for the formation of cin-
der, it must be smelted together with oiher ores conlaining a larger
proportion of earthy matters.

No. 443—CarpoNaTe oF IroN. Labeled “Blue Block Ore, Mouni
Suvage Furnace, Greenup county, Ky. (Lies lowest in the hills."")
A dull dark-grey, fine granular rock, with a few specks of calcareous

spar ; scarcely adhering to the toogue; powder light-grey.

Specific gravity, - - - - - -  3.360
Composition, dried at 212° F.—
Carbonate of iron, - - - 67.50
Oxide of iron, - . . ].EH} =312 pev ceat. of S,
Carbonale of lime, - - 215
Carbonate of magnesia, - - 4.57
Carbonale of manganese, - 1.18
Alumina, . - - . .35
Phosphorie acid, - - - .36
Sulp.hur, - - - - A7
Potash, - - - - - .29
Soda, - - . - - 09
Silica and intoluble silicates, - 21.456
Loss, - . - - - 61
100.00

No. 444—Mixep Liiomite  Labeled “Kidney ore, top of the rough
block ore, Mount Savage Furnace, Greenup counly, Ky."
A dull-grey, friable pucleus, enclosed in hard layers of blackish-
brown limonite. Iowder of the mixture of a yellowish-brown, or
scotch-snuff color.

Composition, dried at 2120 F.—
Oxide of iron, - .

‘5""“} - 49.39 per cent. of Jron.

Carbonate of iron, - - - 24.79
Carbonate of lime, - - - B7
Carbonate of magnesia, - - .62
Carbonate of mangamese, - 1.44
Alumina, - - - - .09
Phosphoric acid, - - - 126
Salpharic acid, - - - 11

- - - .04

Fotash, -
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Soda, - . 2 a a
Bilex and insoluble silicates, -
Combined water, - - -
Loss, - ’ - - .

197

.08
9.93
6.89

14

100.00

The air-dried ore lost 1.00 per cent. of moisture, at 212° F.
Contains rather a larger proportion of phosphoric acid than is desir-
able, but otherwise, a very good ore.

No. 445—Isprure CarBoNATE ofF JRoXN.

Labeled “ Blue Limestone ore,

deep in the bed, (with sulphur?,) Mount Savage Furnace, Greenup

counly, Ky.”

A dull, granular mineral ; general color brownish-grey, with a green-
ish tint in portions, and in others presenting the appearance of pyrites;

powder dark-greenish-grey.
Specific gravity, - - -

Composition, dricd at 212° F.—
Carbonate of iron,

3.567

l?.ﬂd} == 41.63 per cent. of Jfron.

Sulphuret of iron, - - 31.6u) == 11.51 per ceot. of Sulphur.
Carbonate of lime, - 3.25
Carbonate of magnesia, - - 3.65
Carbonate of manganese, - 6.0
Alumina, - . - . .55
Phosphoric acid, only a trace.
Potash, - - - - - 34
Soda, - - . - .08
Bilica and insoluble silicates, 4.75
Organic matter, water, and loss, 1.94
100.00

The air-dried ore lost 0.30 per cent. of moisture at 212° F.

This ore contains entirely too much sulphur.

A considerable pro-

portion of it may, however, be removed by thorough roasting.

No. 446. Lmosite Labeled “Best quality of ‘rough block ore,’ un-
der the ‘Kidney ore, Mount Savage Furnace, Greenup county, Kene

tucky.”

A dense, very dark-brown limonite; not adhering to the tongue;
exhibiting small cavities and minute spangles of mica; the curved
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layers are covered with brownish-ochreous, soft, mineral; powder brown-
ish-yellow.

Composttion, dried at 212° F.—

Oxide of iron, - - 66.76 = 46.75 per cent. of Jfron.

]

Alumipa, - - - - 100

Brown oxide of manganese, - 1.£3

Phospboric acid, - - - 1.41

Sulphur, a trace.

Lime, a trace.

Mupunesia, - - - - .26

Potash, - - - - - .34

Soda, atrace.

Silex and insoluble silicates, - 17.B7

Combined water, - - - 11.589
100.46

The air-dried ore lost 1.60 per cent. of moisfure, at 212°.
It proportion of phosphoric acid is considerable.

No. 422—Livonite.  Labeled “Roasted Ridney ore, rather sandy, Car-
oline Furnace, Greenup county, Ky.”

Composed of dark reddish-brown layers, enclosing a friable light
reddish colored nucleus; adhering to the tongue; powder handsome
spanish-brown color.

Compeoaition, dried at 212° F.

Ozxide of iron, - - - 66.03 = 46.24 per cent of Jron.
Alumina, - - - - 415
Brown oxide of manganese, - .55
Lime, a trace. s
Magnesia, - - - - .76
Phosphoric aeid, - - - .67
Sulphur, - - - - 06
Potash, - - - - - .46
Soda, - - - - - 11
Silex and insoluble silicates, - 27.15
Combined water, - - - .71
100.65

The air-dried ore lost 0.70 per cent. of moisfure at 212°.

No. 423—1Irox Fursace Suac. Labeled “What is the heavy blwish
granular malerial in this slag, from Caroline Furnace, Greenup coun-
ly, Ky?”
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The granular, nearly opake portion is of steel bluish-grey and pink-
ish colors, contained in the purple glassy slag. Before the blow-pipe
both kinds readily melt into a blebby white glass.

Composilion—
Granular. Ozygen.
Silica, - - - - - 4880 25.338
Lime, - - - - - 33.27 9.461
Alumina, - . - - - 12.50 4.843
Magnesia, - - - - - 1.24 .495
Protoxide of irom, - - - 1.19 .265
Protoxide of manganese, - - .51 116
Potlash, - - . - - 1.62 275
Soda, - - . - - .18 .0486
99.13 15.499 : 25.338
Oxygen in the bases to that in the silica as - - - 1:1.63
Composition—
Glassy. Ozxrygen.
Silica, X = = - - 48.86 25,369
Lime, - - - - 33.05 9.398
Alumina, - - - - - 12.86 5.011
Magnesia, - . - - - 2,74 1.095
Protoxide of iron, - - - 113 .251
Protoxide of manganese, - - .51 116
Potash, - - - - - L.54 262
Soda, R TR .038
100.85 lE.IEH‘ 25.369
Oxygen in the bases to that in the silica as - - : 1.67

No marked difference of composition can be percewed by the analy-
ses of these two varieties of cinder. The granular appearance and
change of color were occasioned probably by some irregularity in the
cooling of the slag. This cinder contains a larger proportion of lime
than is necessary to form a bi-silicate—at least one-third more than is
usually present in the Greenup Furnace slags. This ercess of lime
may exert a purifying influence on the iron produced from ores con-

taining much solphur, but does not increase the fusibility of the
cinder.
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No. 424—Limoxire  Labeled “Limestone Kidney ore, also associated
with the four-feet Limestone, Caroline Furnace, Greenup county,
Kenfucky.”

Composed of dark brown curved layers, incrusted with dirty yellow-
ish and whitish [riable matter; powder of a brownish-buff color.

Composition, dried at 212° F.—

Oxide of iron, - - - 63.60 == 44.54 per cent of fron.
Alumiga, - - - - .25
Brown oxide of manganese, - b5
Phnsphurin acid, - = - .70
Sulphur, - . - - .06
Lime, a Lrace.
Magnesin, - - - - .99
Potash, - . - - - .25
Soda, - - B - - 05
Silica and insoluble silicates, - 2323
Combined waler, and loss, A
100.45

The air-dried ore lost 1.30 per cent. of moisture,at 212° F.

No. 425—Livositee  Labeled “Hydrated variely of Limestone ore,
over the four-feel Limesione, Caroline Furnace, Greenup county,
Kentucky.”

A dark-brown limonite, in dense layers, irregularly disposed, involv-
ing some small irregular cavities, and covered, in some parts, with a
yellow-ochreous soft mineral; powder of a yellowish umber color;
when calcined of a purplish-brown color.

Composition, dried at 212° F.—

Ozxide of iromo, - - - 8591 == 60.16 per cent. of Jron.
Alumina, - - - - 1.256
Brown oxide of manganese, - 2.17
Phosphoric acid, . - - .09
Carbonate of lime, - - - A7
Mnaguesia, - - - - .85
Potash, - - - - - .23
&d.r H - i - - .18
Bilex and insoluble silicates, - 1.25
Combined water, - - - T7.90
10:0.00

The air-dried ore lost 1.60 per cent of moisture at 212°,
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A very pure iron ore, containing more than the usual proportion of
oxide of maoganese, and which must be mixed with poorer ores in or-
der to be profitably fluxed in the furnace.

No. 426—FesnvuaNoos LivestoNe  Labeled “Botlom portion of Lime-
stone Ore; nol considered as good as the red; Caroline Furnace,
Greenup county, Ky."

Irregular portions of compact tawny-brown ferruginous limestone,
showing some glimmering crystals of calcareous spar, with friable yel-
lowish and whitish incrasting and included ochreous matter; powder
of agrey-buff color; when calcined of a light umber color.
Composition, dried at 2120 F.—

Ozxide of iron, - . - 25 80 == 18.06 per cent. of Jron.
Carbonate of lime, - - - 65.13 == 36.55 per cent. of Lime.
Magnesia, - - - - 1.41
Brown oxide of manganese, - A7
Aluminos, - - - - .13
Phosphoric acid, - - - A7
Potash, - - - - a1
Boda, - - - - - 06
Bilex and insoluble silicates, - 1.27

Carbonic acid & combined water, 5.75

100.00
The air-dried rock lost .60 per cent. of moistnre at 212°.
This mineral may be profitably mixed with the richer silicious ores
of this locality, for smelting, instead of the limestone generally used
asa flux.

No. 427—Fesrucisovs LiMestoNe. Labeled “Four feet Limestone,
under the Limestone Ore, Caroline Furnace, Greenup eounty,
Kentucky.”

A fine grained limestone, glimmering with small plates of calcareous
spar, and countaining fossil remains; grey, with a portion of a light-
grey buff color; powder light yellowish-grey.

28
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Specific gravity, - z - - - - 2.7929
Composition, dried at 212° F. —

Carbonate of lime, - . . . - . - A 84.47
Sulphate of lime, - . - . . X . " 1
Carbonate of magnesia, - . - - - 3 B 347
Carbonale of manganese, - . . - i = * 26
Carbonalte of iron, - - - - - " - - 1.73
Oxide of iron, - - - . . . - = . 1.77
Alumina, - - . - = . = a = = 25
Ihosphoric acid, - - - - - - - - . .62
Potash, - - - - - - . - . . .32
Soda, - . - . - - - - - - 14
Silex and inscluble silicates, . . a 2 - 2 BB

100.29
The air-dried rock lost 0.30 per cent. of moisture at 212° F.

No. 428—LivoxstTe.  Labeled “Roasted Liiiwstone Ore, Caroline Fur-
nace, Greenup coundy, Ky.”

Interior of a purplish-brown color; exterior (incrustation) of a dir-
ty light-red, including to pink; friable; adbering firmly to the tongue;
powder of a bandsome maroon color.

Composition, dried at 212° F.—

Oxide of iron, - - - B4.45 == 59.14 per cent. of Jroa.
Alumina, - . - 1.20
Brown oxide of manganese, - .09
Phosphoric acid, - - - .38
Sulpbur, - - - - .06
Magnesia, - - - - 1.43
Potash, - - - - 44
Soda, - - - - - .10
Silica and insoluble silicates, - 9.05
Combined waler and loss, - 280
100.00

The ore lost .90 per cent. of moisture, at 212°.
This specimen contains no appreciable quantity of lime.

No. 429—Lmvosne  Labeled “Top-hill Kidney Ore, Caroline Fur-
nace, Greenup county, Ky.”

Formed of irregular curved layers, inclosing cavities; interior of the
layers dense and dark reddish-brown; exterior coating friable and vel-
low (ochreous;) powder of & rich brownish-yellow color; when calcined
of a spanish-brown color.
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Composition, dried at 212° F.—

Oxide of iron, - . 69.60 == 48.74 per cent. of Jron.
Alumina, - - - - .65

[]

Brown oxide of manganese, - .75
Phosphoric acid, - - - 42
Sulpbur, - - - - 07
Lime, a trace.
ulagnesia, - - - - 35
Potash, - - . - - 42
Soda, - 2 - - - .01
Silex and insoluble silicates, - 15.65
Combined water and loss, - 12.18
100.00

The air-dried ore lost 0.50 per cent. of moisfure, at 212°.
A very good ore, requiring no other flux than limestone.

No. 299—Livostie.  Lubeled “Good red-brown *Limestone Ore,” un-
der the four feet Limestone, Caroline Furnace, Greenup county,
Kentucky.”

A dark, reddish-brown, dull, fine granular ore; glimmering with
minute facets of spar; adhering to the tongue; powder of a light
spanish-brown color; when calcined of a dark snuff color.

Composition, dried at 212° F.—

Oxide of iron, - - - 53.46 == 37.44 per cent. of Iron.
Alumina, a trace,

Brown oxide of mangzanese, - .B5
Phosphoric acid, - - - BT
Salphur, - - - - 02
Carbonate of lime, . - 33.85 == 19. per cent. of Lime.
Ma:rnesia, - - - - 3.5
Potash, - . - . 23
Eoda, - - . - - 07
Bilex and insoiuble silicates, - 1.05
Combined water and loss, - 6.45
100.00

The air-dried ore lost .80 per cent. of moisfure at 212°,

This ore, which is rich enough in iron for profit:able smelting, con-
tains, like No. 4206, an excess of lime and a deficiency of silica; this,
however, contains twice as much iron as that  This ore could, no doubt,
be advantageously used in mixture with the “Limestone Kidney Ore,”
No. 424, which isrich in silica, and coanlains no appreciable quanlity
of lime.
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No. 300—CarBoxate of IroN. Labeled “Blue Limestone Ore"” Caro-
line Furnace, Greenup county, Ky.

A dark-grey, fine granular mineral; not adhering to the tongue;
portions and fissures dirty yellowish and brownish; under the lens ex-
hibits minute crystalline scales and specks of mica; some little white
inerustation in the fissures; powder brownish-cinnamon color.

Specific gravity, - - - - - - - 3.566
Composition, dried at 212° F.—

Carbonate of iron, - - - 6040

Oxide of iron, . - - 21.38} s 43.03 pur-cunt. of Lrom.

Carbonate of lime, - - - 317

Carbonate of magnesia, - - 346

Carbonate of manganese, - 1.52

Alumina, - . - - .65

Phosphoric acid, - - - .63

Sulphur, a trace.

Potash, - - - - - .40

Soda, - - - - - .13

Silex and insoluble silicates, - 6.03

Combined water and loss, - 223

100.00
The air-dried ore lost 1.00 per cent. of morsture, at 212°.

No. 436—Lmvoxtre.  Laleled “Red ore of Iron, divide befween Ty-
gerts and Kinch creeks, Kenfon Furnace, Greenup counly, Ky.”

A dull, friable, fine granuvlar limonite, of a dark-purple-brown color,
(like that of crocus martis); adhering to the tongue; powder of the
rame color; when calcined nearly black.

Composition, dried at 212° F.—

Oxide of iron, - . - B8.5! == 61.88 per cent. of Jron.
Aluminpa, - - - - .15

Brown oxile of manganese, - 1.95

Phosphoric acid, - - - .19

Sulphur, - - - - 03

Lime, a trace.

Magnesia, - - - - .78

Potash, - - - - 09

Boda, - - - - - A7

Bilex and insoluble silicates, - 2.23
Combined water, « - - 6.00

103.10
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The air-dried ore lost 1.80 per cent. of moisture, at 212 F.
A pretty pure hydrated oxide of iron, requiring for smelting an ad-
mixture of the materials for the production of cinder.

No. 437T—Lmmosne  Labeled “Limestone Ore, near the head of Gras-
sy creek, Kenton Furnace, Greenup county, Ky."

A dull, dark-brown mineral, mixed with ochreous matter in the cav-
ities and between the layers; powder of a light-clove-brown color.

Composition, dried at 212° F.—

Oxide of iron, - - - BU.20 == 56.14 per cent. of Jron.
Alumioa, - . . Z 47
Brown oxide of manganese, - .05
Phosphoric acid, - - - .86
Magnpesia, - - - . .51
Potash, . . . - .48
Soda, - . - . . .02
Silex und insoluble silicates, - 6.45

Combined water, and loss, - 10L.31

100.35
The air-dried ore lost 1. per cent. of moisture at 212° F.
Nearly as rich in iron as the preceding, and like that, containing in
itsell’ too small a proportion of earthy materials for the formation of a
eufficient quantity of slag in the [urnace.

No. 438—Livosmre  Labeled “Earthy variely of ‘Block Orec,' Kenton
Furnace, Greenup county, Ky."
A dull, dark-brown ore, in curved layers, inclosing [riable, brownish-
yellow ochreous matter; powder dirty light-yellowish-brown.

Composition, dried at 212° F.—
Ouxide of iron, . g

49.890 = 35.06 per cent. of Jfron.

Alumina, . - - - 1.00
Brown oxide of manganese . 27
Phosphoric acid, - - - 1.45
Carbonate of lime, - - B.056
Magnesia, - - - - 4.19
Potash, - - - - . .41
Bilex and insoluble silicates, - 19.15
Combined water, - - -  9.81

100.03

The air-dried ore lost 1.20 per cent of .moiséure, at 212° F.
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This ore, with the only drawback of the considerable proportion of
phosphoric acid which it contains, could be profitably smelted with the
addition of a very little more lime, or could be employed to greatl ad-
vantage in mixture with the other richer ores of Kenton Furnace, to
furpish the ingredients for the formation of cinder, in which they are
deficient.

No. 439—Lmoxite.  Labeled “Black Limestone Ore; resting on the
limestone, Kenton Furnace, Greenup counly, Ky.”

Dull ; almost black, with a slight reddish tint; showing a few mi-
nute glimmerings of spar; having a somewbat prismatic structure;
adhering slightly to the tongue; powder dark brown, nearly black ;
caleined powder nearly black.

Composition, dricd at 212° F.—

Oxide of iren, - - - 7334 == 51.36 per cent. of fron.
Brown oxide of manganese, - 9.41
Alumina, - - - - 27
Phosphoric acid, - - - 16
Carbonate of lime, - - 1.27
Magnesia, - - - . .83
Potash, - - - - - .40
Soda, - - - - = 03
Silex and inzoluble silicates, - 4.55
Combined water and loss, - 9.54
100.00

The air-dried ore lost 2.00 per cent. of moisfure at 212° F.

This mineral owes its dark color, and its property of becoming
darker on calcination, to the presence of a large proportion of oxide
of manganese. This ingredient in the ore is generally supposed to
cause the production of iron which is the best adapted to the man-
ufacture of steel. The alloy of manganese with iron is believed to
give it greater firmness and bardness; and the celebrated Swedish
chemist, Berzelius, slates that the best varieties of steel owe their good
qualities partly to the manganese confained in them. It has been
found, however, by the careful experiments of Karsten and others, that
although the ores containing manganese are the best for the produc-
tion of iron for making steel, yet some of the best specimenc of cast-
steel obtained from ores containing oXide of manganese, are destitute
of this metal in any notable quantity.
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In the smelting of manganesic iron ores there is a great tendency
to the production of hard, brittle, whife iron; not so much because the
metal manganese, by its combination with the iron, communicates to it
these qualities, but because the oxide of munganese, forming a very
fusible slag with the silica in the high furnace, lacilitates the reduction
and fusion of the iron at a comparatively low temperature, and thus,
incidentally prevents the separation of carbon in the form of graphite,
which is necessary to the formation of soft grey iron. It thus favors
the production of a pure hard metal, fitted for the manufacture of
steel. Grey solt iron can, however, be produced from manganesic iron
ores, either by increasing the heat in the furnace, or by the addition
of earthy materials, to counteract the too great fluxing influence of the
oxide of manganese, and make the cinder less fusible.

No. 101. (See former report) Muin Ashland coal, above the Clay
pariing, Greenup counly, Ky.”

This coal, the proximate analysis of which is given on page 318 of
the previous report, bas been submitted to ultinate apalysis. The re-
sult of four several operations is as follows, viz :

Composition, dried at 212° F.—

Carbon, - - - - . - - . . - 79.091
Hydrogen, - - . - . . - - - - 5.111
Sulphur, - - . . . . . - . _ 794
Ashes, - - . - - - - - - - 4.000
Oxygen, nitrogen, and losa, - - - - - - 11 064

100.000

GRAYSON COUNTY.
No. 408—Lvoxite.  Labeled “Iron ore, ascending the table land be-
tween Cancy and Little Clifty creeks, Grayson counly, Ky."

A dull friable mineral ; adhering to the tongue; presenting various

shades of dull red and yellow, in irregular concentric layers; powder
light yellowish-brown.

Composition, dried at 212° F.—
Oxide of iron, - -

63.60 == 44.54 per cent. of Jfron.

Alumina, - - 236
Brown oxide of manganese, - .87
Phosphoric acid, - - - .89
Carbonate of lime, - - 27
Magnesia, g - ‘ - l1.22
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Potash, . - - - 25
Bilica and insoluble silicates, - 19.15
Combined waler, - - - 12,02

100.63

The air-dried ore lost 1.00 per cent. of moeisture, at 212° F.

No. 456—Maonesian Livestone.  Labeled “ Hydraulic Limesione, {wo
miles west of Grayson Springs. (Used for grave stones.”)
A dull, fine granular, light-grey limestone, with a slight tint of
greenish; exhibiting a few minute spangles of mica; adhering slight-
ly to the tongue.

Bpecific gravity, - - - - - - 2,651
Composition, dried at 212° F—
Carbonate of lime, - - - 46.83 = 26.28 Lime.
Carhonate of magnesia, - - 26.84 == 12.96 Mognesia.
Carbonate of iron, - - - 344
Brown uxide of mapganese, a trace.
Alumina, - - . . .38
Phosphoric acid, - - - 2
Sulphuric acid, - - - .33
Potash, - - . - - .50
8oda, - - - - - O7
Bilica and insoluble egilicates, - 20.78
Loss, - S . |
100.00

The air-dried rock lost 0.50 per cent. of moisiure at 212°,
The hydraulic properties of this limestone were not tried at the lab-

oratory.

HANCOCK COUNTY.
No. 468—CoaL. Labeled “First bed above the Hawesville main coal,
under fossiliferous shale, Hancock counly, Ky."

A jet-black coal; specimen tarnished on the surface as though it
bad been exposed to the weather; seperates in thin layers, which show
some fibrous coal on their Burfs.cea, but no p}'nbeﬂ

Bpecific gravity, - - - - - 1.262

Heated over the splnl:-lamp it did not de::repltate' softened and

swelled somewhat, but the fragments did not agglutinate; burnt with
a smokey flame, leaving a somewhat cellular coke; a splint coal. .
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Prozimate Analysis.

h!m-tture. T - H E'H‘} Total volatile matters, - 41.40
Volatile combustible matters, - 34.9
Carbon in the coke, - - 53.9"} Dense coke, . - 58.60
Azbes, (grey-purple,) - - 54U

100.00 100.00
The per centage of sulphur in the undried coa' i3 0 47.
The composition of the ashes is as fullows:

Silica, - - - . A & =) i 5 = 2 1.38
Aluminn, oxide of iron, &e., - = - - - - - 278
Lime, - - - - . . . . = - . a3
M:gnesia, - - = . - - - . - . 17
Lain o ; = . ¥ m @a T & = 8 69

5.40

The wltimale composition of this coal, dried at 212°, was found to
be a< fullows:

Carbon, < - - - = - - - . 7395
Hyilrogen, - . - . : . - = . & 5.153
Sulphur, - - - . " ‘ . 2 - . .520
A-hes, - = = - - s - = a - - 5 GOO
Oxyygen, nitrogen, and loss, - . . - . - 15470

100.000

Like the splintcoals in general, or the so-ralled dry coa's, this con-
tains a coasideiable proportion of exygen in its composition. The
proportion of the nitrogen was not asceriaiucd, bat it rarely eXceeds
two pur cent. in coals.

No. 519—Coat.  Lubeled “Thirty-threce inch coal, fifleen feet below the
surfuce, in Judge Mayhull's shaft, Hancozk county, Ky."

A compact coal. h.ving somwhat the appearance of jet; breaking
with a couchoilal fiuciure in the direction of the laycers; not soiling
the fingers; some appearance of pyrites, but no fibrous coal.  Heated
over the spirit-lamp it soltened, swelled up, and azolutinaied sowo-
what, and left a spongey coke.

Specilic gravity, = . - - - - - 1.382
Prozimete Analysis.

Muisture - . = = 3 ) :
; Total wolulile matirrs 42.10
Vulaule combastible mauers, - 80. lut ’ "

P14
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CH Thu“ n Illle ﬂﬂk?. - - ‘5 "n} Brigl‘lt, innﬂ.tt‘d cﬂke, .. 51.90

Asher, (purple-grey,) - - 124,
100,00 100.00

T« ashes were found to consist of

Eliday, = o = & 9w 9w m = m  owm om 2.99
Alumina, oxide of iron, &e., - - - - - = - 923
Hngne:-in, - - - - - - - - - . 214
Truce of lime and loss, - - . - - - - - 04
12.50

As the ashes coniain but a very small proportion of magnesia, and
only a trace of lime, they will require quite a high temperature to fuse
them into eliuker.

Submitted to wllimate analysis this coal gave the following results,
diied at 212° F,, viz:

Carbon, - - - - - . - : . - 63436
Hydrogen, - - . . - . = 5 , & 4 622
Su'phur, - - = = . = = . = - 586
Ashes, - - - - . - - - - - - 13.6500
Oxyyen, nitrogen, and loss, - - A “ = 2 12 476

100.000

The large proportion of sulphur and of earthy matter in this coal
are eerious dr.nlaeks on its value. 1t is prolable, however, that the
c.al may vary as to both these ingredients in other parts ol the bed.

No. 520—CoaL  Labelrd “Out-crop of coal on Mr. Pale’s lund, one
and a half m:les north-west of the house, on the Hardinsburg roud,
Huncock county, Ky.”

A dull looking, very friable coal, presenting the appiarance of
baving been much weathered; surfaces and seams covered with ochre-
ous iucrustation; some fibrous coal between the layers, but no appear-
ance of pyrites. Over the epirit-lamp it swelled up somewhat, burnt
with a smokey flame, but the imgments did not agglutinate; probably
not a coking coal.

Bpecific gravity, . - - . - - - 1266
Proximate Anolysis.

Moistare, . . . - 6§30

Volaule combustible maiters, - HEML} Tatal volatile malters, 46.10
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Carbhon in the coke - - 51.40

r ; - - 53.90

Ashes, (red-brown, ) - . !.EI.I} KON 2O0R0: e
10000 100,00

The analysis of the ashes is as follows:

Silien, - - - - - - . - - - - 0.49
Alumina, oxide of iron, &ec., - - - - - - - 1.70
Lime, - - - - - - . - . . . .30
Muynesia, - - - . - - - - - - A0
2.59

The ultimate composition of this ccal was found to be as follows,
dricd at 212° F:

Cuarbon, - - - - - . - - - - 75328
Hydrowzen, - - - - - - - - . - 5.600
Sulphur, - = - - - - - - - . 890
Arhes, - - - - - = - - - = ¥ 2.300
Oxy.ren, nitrogen, and loss, - - - - - - - 15882
100,000

No. 213—Coar  Labeled “Breckinridge Cannel Coal, Hancock coun-

ty, Ky.”

This interesting coal, of which the results of some proximate analy-
ses by Dr. Owen, are given on page 177 of bis lormer report, Las been
submitted to new examinations io this laboratory. Dull black, with
a satiny lustre on the cross fracture; very tough, breaking with great
difliculty ; eleaving into thin layers; does not soil the fingers; consid-
erable appearance of fine particles of pyrites, but no fibrous coal be-
tween the layers. Ovwer the spirit-lamp burnos with a yellow smok.y
flame; the fragments soften a little, but do not swell, alter their form
much, nor agglutinate; powder brownish black.

Specific gravity, - - - - - - - 1318

On repeiting the proxim .te analysis of this coal the following re-

sults were obtailned, viz:

Moisture, - - . - 1% g
Volatile combustible matiers, - 654 iu} Total volatile madter, 65.70
Carbon in the eoke - - 32.00

: Scarcely coherent cok 44.30
Ashes, (umber colored,) 2 li.:iu} o b i 7

100.00 100.00
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On examining different poriions of the mess, a large piece «boat five
inches thick, which had been gent for analysis, a considcrable diflerence
as to the proportion of a~hes, &e., was found to exist—Ior example:
the proportion ol felul volui le malters was found to vary from 59.50
to as hizh as 71.70 per cent.; of coke from 2830 to 44.50; and of
ashes from 7. to 12.30 per cent, in the undried coal.

The per centage of sulphur asceriained ou one specimen was 2.443
in the :uir-dried coal.

The composition of the ashes is as follows:

Siliea, - - - - . - . - . - - 3.49
Alumina and oxide of iron, - - - . - . - 778
Lime, - - - - - - - - - - - .55
Magnesia, - . - - - - - - - - .39
12.21
By ultimate analysis this coal was found tu contain

Carbon, - ’ - . . - - - - - EB8.128
Hrxdrogzen, - - - - - . - - . - 6.489
Sulphur, - . . - - . - - - - 2 476
Nitrogen, - - . - - - - - - - 2.274
Oxygen and loss, - - . . - . - - - 5.833
Ashes, - - - - - - - - - - - 14 800
100,000

It will be seen, on making the comparison, tbat this coal contains a
larger proportion of hydrogen and less oxygen than any other of the
Kentucky coals hitherto examined. The only other ccal which ap-
proaches it in this respect is the cannel coal from Iladdock’s mine,
Ow:ley county, (which sece,) which rescmbles it alzo in yielding, by
destructive distillation, a nolable quantity of oils a ul wax-like matter.
There are few couls in the world, so far as yet reported in the journals
and works of science, which equal these coals in these chamcteri-ties.
One of the most noted of these is the Boghead Cannel Coal of Scot-
land, used extensively for the preduction of Benzole, illuminating and
Libricating oils, und Laraffi w; «f which, for the ta'e of compari=on,
we append the wllimafe composition, as quoted in Liebig and Kopps
Juhresbericht for 1851, S. 733, from Russell’s apal ysis:
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Uitimate Composition of the Beghead Coal, of Scothmd.

Curbon, - - . - - - - . " 6514
Hydrogen, - - - - - . . - . . 9.12
Sulphur, - - £ - - 5 - 5 - = 015
Nirogen, - - - - . - - - . c 07l
Oxyvuen, - : . . e - . " . . 5 46
Ashen, - - . - . - . - . . 10 63

499 46

While the Boghead coal contains a larger proportion of ashes thn
the Briekinridge coil, the latter coatains a much larger quantity of
both swlpdaer and sitrogen.  The Beghoad coal slso excels this groatly
in its proportion of hyvdrogen to the carbon, approaching thus more
ncary than that to the vature of the bitumens.  Indeed, the question
has been mooted in Europe whether this and similar minewals are stone
coals or real b-fumens; and Geuther® has decilled, from the nature of
the products of distillation, and of the ashes of the Boghi ad coal, as
well as by its microscopic analysis, that it is sinply a bitumiunous shale
or siate.

Abstmcting the ashes and sulpbur, the composition of the Breckin-
ridge and Bughcad coals compuire as follows:

Breckii ridge Coal. Boghcad Ceal,

Carbon, - - - - - B2 3535 80.487
Hydroygen, - - - - - 7.844 11 235
Nitrogen, - - - - - 2749 874
Oxyyen, - - - - - T.u861 6 726

—

By means of the tables which will be appended to the end ol this
report, a comparison ol the composition of’ the Kentucky couls can be
masle.

Eight diflerent trials were made of the distillation of the Breckin-
ridge conl fur the production of vils, &e. The operation was generlly
performed in an iron retort, gradually heated to a modemte red-hioat;
the products were collicted by means of a series of receivers aml a
graduated bell glass over water 1o moasure the gas obtained. The
first receiver was usually kept at a temperature of from 260° to 283°
F., by means of a chloride of calcium Lath; the secoud receiver was
kept in boiling water; the third was simply expo-ed to the ordinary
temperature of the room, aud the last was euveloped with ice, or a mix-

*Lietug and Kopp*s Jabrenbesich for 1855 5. B9G
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ture of ice and ralt; the gis, before it was collected, was generally
passed through pot.sh, or wash bottles containing Ilydrochluric acid,
solution of Arsenious acid, and basic acetate of lexd, severally. Under
these circumstances it was found that a slow gradual application of
the heat fivored the production of the oily products, amd dimiuizhed
the relative amount of gas.

The first receiver contained a dork-brown tarry product, which be-
came a soft so'id on cooling; the second and third ree:ivers contained
thinner oils of a light brown color, floating on a strong ammuoniacal
water, which contained much sulphuret of ammonium, and zome lit-
tle sulphocyanide of ammounium; whilst the last receiver, which was
cooled with ice, condensed a clear light-yellow volatile oil—princi-
pally Benzole—and besides ammoniacal water, contained limped crys-
tals of bi-cirbonate of ammonia. The arsenical and lead solutions
showed the pr.sence of abundance of sulphuretted hy drogen, and con-
siderable carbonic acid; and the gas collected had pretty high illumi-
nating powers.

Examined by Dr. Ellett’s process—by the action of Bromine vapor
—some of the gas was found to contain as much as 9. per cent. of
olefiant gas and hydrocarbon vapors.

The products which were sejarated by this process of fractional
dislillstion were not so pure a3 to induce us to recommend it to the man-
ufacturer on a large scale, for the reason, probably, that some of the
more fixed oils were carried forward into the latter receivers in the se-
ries, by the mechanical action of the gas, which was coutinually pass-
ing through them; yet the use of a series of receivers may facilitate
the subsequent processes for purification. The clear, bright-yellowish,
thin, oily matter which passed into the fourth receiver, became gradu-
ally brownish after exposure for a few days to the light, alter the man-
ner ol imperfeetly purified Benzole. These products have not a3 yet
been analyzed to a-certain the relative proportions of Puraffine,
Eupione, Benzole, &c., 4§°.; they are, indeed, of a very complex na-
ture, containing, besides several neutral hydrocarbons, a number of or-
ganic lases and acids. When collected together in one cooled receiv-
er they appcar as a fluid dark-colored *““rrude 0:l.”

This “crude oil,” which is produced at the Breckinridge coal and
oil company’s works, near Cloverport, in the quantity of about 6,000
gallons per week, is manufactured by distillation and purification into
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various commercial products : as, the Benzole, which, from its vo'atili-
ty and combustibility, is employed, mixed with alcobol, as a burning
flaidd, or used in the form of vapor as a substitute for common illumi-
nating gas; Nuptta employed as a solvent for Caoutchouc, Gutta Per-
cha, &e.; 1lluminating and lubricating oils as good for these purposes as
spermaceti oil ; Puraffia, a substance resembling sperm .ceti, obtained
from the coal in the proportion of only about one per cent., used for
burning in the form of candles, and for giving a finish to some kind of
leather; and a residuar black substance wsed as asphaltum.

This new manufacture, in view of the incrasiug sc.reity of eperma-
ceti vil, i3 of very great value to the whole country, and will probably
be expanded to a great extent.

It has gener:lly been believed that no otber than the Breckinnidge
Canuel Coal could be profitably used, in this country, for this purpose;
but, doubtless, amongst the Cannel Coals and Bituminous Schists of
our siate, some may be found which may excsed the II.ddock’s Can-
nel Coal. and cqual the Breekinridge coal in this particular.

To ascertain whether the proportion of the oily products might be
incr.ased by the use of sur-h.ated stiam, instiad of simple dry-heat
applied to the coal, an apj aratus for the purpose was constructed. The
coal, introiduecd in a semi-cylindrieal tray, into a tubulur iron retort, was
subjeeted to the aetion of steam, which had passed through tubes kept
heated in the fire—receivers being attached, as above described.  The
results obt ined did not, bowever, show any great advantage of this
ovir the simple application of hcat to the retort containing this coal.
It was, indeed, somewhat diff eult to regulate the heat of the tubes,
and thus it is probable the sttam was used at too high a tempera-
ture in the esperiments. The results of the eight operatione, as far
as voted, are as fullows, calculated to 1,000 grains of the undried coal :
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1 H
Experiments. ,il:«rn-h oil [Ammoui | Coke. Gas Weight of gas, and
; acal wa | lugs.
: , ter |
bat, - - = JMan I G ' 488 7 ! AR5 cabiv inches, [ 130 I grains.
Dol cwal dried at E"”ﬂ, |I 2501 (N | 4. 50 L 470, ‘ﬁ-cull‘ltiuu‘huu, l 196.5
Il - - <] i 4 i, 451, — 140,
drh, - . - S - | - 430, I — "
Hih, very slow, - -1 MRBO| 3750 4V ST 1427
fuh, - . - 3. | BLLW 417, — ) .a
Tth, with steam, - | 4375 1 kA e 6} 5
Eih, = =7 - - AG4. — -
Average, - - 3132 ' 5210 455 | 445. 161.4

This averaze yield of erude oil corresponds nearly with that given
by Dr. Owen in his former report, as the result of Lis experiments, and
verifies the extia rdinary fuct that this singular coal, when sulmitted
to slow distillation below a bright-red beat, will give almost one-third
of its weight of oy mallers, besides yielding more than 40. per cent.
of coke, aul good illuminating gas in the proportion of neariy two
cubic feet to the avoirdupois peund. It will be sufl' ciently ncar the
results oblained] to sum up the per centaze of the products of the
Breckinridge coal as fvllows:

Crade oil, - - 3%. percent

Ammontacal water, - 5.5 per crat.

Coke, = - - 42 5

Gus and loss, - 17. equal o 2227. cubic ioches to the pound
avuirdupoi.

100.0
In conscquence of the large proportion of nitrogen in this cral the

amm m'acal liquor is unusally sftrong. and might be used to yield am-
monia and irs galts; it also contains wuch snlphar. of which the coal
has a very lirge amount. The gas which is pruluead, therefore, has
a 'arge admisture of sulphuretted hydrogen, amd, i used for illuminm s
ing purposes, muast be purified wiltk more than the usval care from this
injurious anl offeusive ingredient.  But when the ohjie: of the man-
ufacturer is simply to obtain the eily products and the purafine, the
mas produced in the operition might be economically nsed under the
retorts, or in the processes of re-distillation aud purificatiou of these
products.

As s‘ated above, the only Kentucky coal hitherto examined, which
rescmblas the Breckiuridge in ils composition, (particulary in its pro-
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portion of hvdrogen,) and its yield of oily products on distillation, is
the cannel coal ftom laddock’s mine, Kentucky river.

The other cois which were submitted to distillation did not vield
enough of fluid matter tv make them ut all valuable for this purpose.

Uunder this hoad, for convenieuee of referenee, I will give the compar-
alive results obtained from the several coals examined, including a good
specimen of Pennsylvania coal, (Youghiogheny coal.) used by the
Lexington B COmp uny A the best adapted to their purposes.

Cuala. C-rl'ull: vila | Ammnnia Cuke. Gas, {cubic inches )
' el water.
Breckimiilze cannel, - - - H=20 Sdan 445, 443 ponid.
Haddoek s connel, - - .1 24H.51) 51 50 hed A1), wverv pood.
L' oieens Cormpunnas "2 conl, buenm part;, | 144 i, Tain, 6, very puoud,
Muttioai"s By o=, or Main coal, - . 130 50 fd 75 Ge . Gy, very puoud.
Retiert®s, or Muddy river cuu.! . | LR II'-I =] GHS0 570, poud.
I+ honse conl, =i 1, 7.5 T4, 4415, very gond,
Yorghivgleny enal, - - = 134, . L. 543, wery goud.

These results are caleulated to 1,000 grains of cach of the coals in
the air-diied coundition.

The low temperature at which the distillation was carried on is up-
fivorable to the production of much gas, asis proved by the fact, tkat
in the ordinary course of the manufscture of illuminating gas, from
the Youghiogheny coal, fully twice as much is obtained (rom it as was
procured in our slower process. But as all these coals were submit-
ted, as ncarly as possible, to the same temnperature. in the above de-
ecribed experiments, it is believed that the relative proportions and
quality of the gas obtained from them would bold good also uunder
conditions of heat more favorable for the formation of gaseous pro-
ducte. If this be true, the Mulfurd's main coal, and the Ice-house
coal, and Union Company’s coal, will prove to be as good, or nearly
as good, for gas and cuke as the best Pennsylvania bituminous coal;
but with the drawback th:t they contain a larger proportion of eul-
pbur. For the composition of these several coals we refer to their
descriptions under their appropriate countics.

HOPKINS COUXNTY.

No. 463—CoaL.  Labeled “Hull's coal, Clear creck, Hopkins county,
Kentucky.”

A shining pitch-black coal; not very bard; dividing into thin lay-

ers sefa:ated Ig fibrous cial, on which there were some microscopical
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appearance of pyrites. Over the spirit-lamp it softened and swelled
up i good deal, and the fragments became agglutinated intoa light
cellular coke. Probably a coking coal.

Specific gravity, - . - - - - - 1.2
Proxzimate Analysis.
Morst]:re, e i ) B'Eﬂ} Total volatile matters, - 38.60
Volatile combustible matters, - 3540
Carbon in r.‘ht: coke, - - 57.30} Toflated coks: ¢ ’ 61.40
Ashes, (reddish-grey,) - - 3.60
100.00 100.00
The composition of the ashes is as follows:
Silica, - - - - - - - - - - - 1.59
Alumina and oxide of irop, - . - - - - - 1.58
Lime, a trace.
Magnesia, - - - - - - - - - - 10
Loss, - % = - - - - : - - . .33
3.60
The coal, on wltimale analysis, dried at 212°, was found to contain
Carbon, - - - - - - - - - - 75.491
Hydrogen, - - - - - - - - - . 5.088
Sulphur, - - - - . - - - - - 1.620
Oxygen, nitrogen, and loss, - - - - - - - 14.101
Ashes. - - - - - - - - - - - 3.800
100.000

This appears to be quite a good coal, with a emall proportion of
ashes, containing, however, arather more than an average quantity of
sulphur.

No. 4650—Coar. Labeled “Myr. Samuel’s coal, two and a half feet
thick, Hopkins county, Ky."

A dull looking coal, with the appearance of having been weather-
ed; separating easily into thin layers; oxide of iron, as from decom-
posed pyrites, on the surfaces of the seams. Over the spirit-lamp it
decrepitates, and burns with a smokey flame; some of the fragments
soften and swell a little, but most of them retain their original form;
coke easily burot to ashes; a splint coal.

Specific gravity, - - - - - - - l.422
Prozimate Analysis.

Moisture, - - - - 5.00

Total i .
Volatile combustible mstters, - ggr.m;' otal volatile matters, 33.40
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Carbon in the coke, - - E:!.&IJ}
’ t,) - p
Kahios, priddiabisgrons) - . st Coke, (oot adberent, ) 66.60
100.00 100.00
The ashes were found to be composed of
Silica, - - - . - - - - - - - 7.19
Alumina and oxide of iron, . = - - - - - 5.68
Lime, - - - - - = - - - - - .05
Magnesia, - = - - = . - - . - 06
Loss, = = = - = - - - - - - A2
13.10
The wltimate mmpasa!mu of this coal, dried at 212°, is as follows:
Carbon, - - - - - . - 66.000
Hydrogen, - - - - - - - - - 4.244
Sulphur, - - = - - - - - - - .B20
Oxygen, nitrogen, and loss, - - - - - - . 13.436
Ashes, - - - - . - . - - - - 15.500
100 00

The large proportion of earthy matter in this coal considerably di-
minishes its value; but, as the ashes contain but very small quantitics
of lime and maguoesia, they will not be likely to fuse into elinker, ex-
cept at an exrceedingly bigh temperature. The specimen examined
appeared to have been taken from the ouf-crop of the coal; it is possi-
ble that the interior portion may be more pure, although it is likely to
coutain rather more sulphur.

No. 135—Coar. Labeled “Wright's Mowntwin Coal, Totwnes and
Kirkwell, Hopkins county, Ky."
This coal, of which the deseription and proximate analysis are given
on page 339 of the former report, bas been submitted to ultimatle analy-
sts with the following results, viz:

Carbon, - - - - - . - - - 77.400
Hydrogen, - - - - - - - - - - 4.999
Sulphur, - - - - - - - - - - *]060
Nitrogen, - . . - - - - - - - 1.620
Oxygen and ll:-!a. - - - - - - - 12.521
Ashes, - - - - - - - - - - 2.400

100.000

*Erroneocusly printed in the former report 0.106.
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JEFFERSON COUNTY.
No. 821—IIvpravric Livestoxe (Ussurst.)  “From the Falls of the
Olio river al Louisville, Jofferson cownly, Ky.”
A greenish-grey, dull, fine granular limestone; adheres slightly to
the tongue; powder light-grey.
Cumposition, dried nt 212° F.—

Cinnbonate of lime, - - - 5043 — 28 29 Lime.
Carbonate of magnesia, - = 18.67 == 8.89 Mognesia.
Alumina. and oxides of iromn and
manganese, - - - 2.93
Fho-pheric acid, - - - L6
Sulphwie acid, - - - 1..8
Putash. - - . - 52
Rda, - - - - A3
[ Silica, - - - - 22.53
Silica and insoluble silicates, - 2538 | Alumina colored with ox-
Loas, ) N = 0 idle of iron, - - 2.88
y Lime, maygnesia & loss, .32
100.0L [ r—
1 25.78

The air-dried rock lost .70 per cent. of wmwoisture, at 212° F.

The analvsis of this well-kuown water-lime will serve for compan-
con with that of oiber limestones suppused to possess hydy andic quali-
Lies.

No. 522—8oi..  Labeled “Virgin S.il, from E. B. O’ Bannon’s farm,
O’ Baimon’s  slalion, overlymg cellulur mognesian Iimestone, of the
Upper Slurian Formalion, twelve miles from Lowisvdle, Joff erson
county, Ky.”

Dried soil of a grey-brown color; some emall rounded particles of
iron ore noticed in it. As this and the following soils were received
just before this report was made up there was not time for digestion in
water containing carbonic acid, to ascertain the r-lative amount of ma!-
ters suluble in that menstruum; they were therefore submitted to or-
dinary analysis, dried at 370 F.

Tho composition of this soil is as follows:
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Organic and volatile matters, - - . . - - . 7.996
Alumina, and oxides of irun and manganese, - - - . . 7.480
Caibunate of lime, - . - - . . - . . 894
Magnesia, - - - - - - = = - - : 210
'ho-phuric acid, - - - - . . 5 i 205
Sulphuric acid, - - " . - . - . . - 082
Potash, - - . - - - - : : > : 200
Syda, - . 2 . . - 5 . - - - - L0413
S.nl and insvluble silicales, - - - . . - . . 83.134
Goem, o = s o# % mx w®  sm s me 226

1w, 0UU

The air-dried soil lost 4.42 per ceut. of moisfure at 370,

No. 923—SotL.  Labeled “Suil froin an old field, over celludur magiie-
seeen dimestone of the Upper S lurian Formalion, which es from sz
to ticelee feod benvath the swrfuee.  Thas been from teenly-fioe fo (lir-
ty years v cullivation; E. L. O Baiion’s forin. (Woudd it be a
good suild fur the cullivation of the graped)”

Color ol the dried soil light grevish-brown; lightcr than the preeed-
ing.

Cumpraition, dried at 400° F.—

Organic and volaule matters, - - - = - . - 4 S5U6
Alumina, and oxides of iron and mangapese, - - - 6 240
Carbunate of lime, - . - - ; - - - % 316
M agncria, = - - - = - - . - # .2u0
Phosphurie acid, - - - - - - . - L. .191
Su'pliurie acid, - . - - - . . - - LG7
Votash, - . - . . . - ) . . i 150
Soda, - - - - . - - = - - - AOT0
Sand and inscluble silicates, - - . . - - BB3I3

10u.0ud

The air-dried soil lost 2.80 per ceut. of moisfure, at 400° F.

By comparison of the two preceding analyses it will be seen what
the <oil, which has been in cultivalion for twenty-five to thirty yenrs,
has lost of its original value: Firsl. It has lost organic and velutle
ma/lers, which is evineed also in its lighter color, and in the smaller
quantity of moeisiure which it is capable of holding at the ordinsry
temperuture, but which was driven off’ at the heat of 400°. These
organic matters absorh and retain moisture with great power. Besides
the nourishment which organic matters in the soll give direcdy to veg-
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etables, by their gradual decomposition and change, these substances
also greatly increase the solubility of the earthy and saline ingredi-
ents in the soil, which are necessary to vegetable growth. Second.
It has lost some of every mineral ingredient of the soil which enters in-
fo the vegeluble composilion: as lime, magnesia, oxide of iron, phosphoric
acid, sulpbur, and the alkalies. The only apparent exception to this
is in the greater proportion of soda in the old soil than in the virgin
soil. This increase may bave been occasioned by the ordinary free use
of salt on the farm, and its transfer to the cultivated field by the ani-
mals feeding onit. It will be seen, in the tkird place, that the propor-
of alumina and oxride of fron to the sand und silicales is smaller in the
roil of the old field than in the virgin soil, cultivation having, perhaps,
favored the washing down into the sub-soil those ingredients which are
the mo=t rcadily transported by water. To renovate this field to its
original state would require the application of ordinary barn-yard ma-
nure, which centains all the ingredients which have been removed from
it execept the whomina, and oxides of iron and manganese. To supply
these, if it be deemed desirable, the red swd-soil found on the washed
slopes of the old field, presently to be deseribed, would answer very
well, applied as a top dressing; but the immediate sub-soil, next to be
deseribed, does not, by its analysis, promise to be of any service in this
or in any other respect.

Would this be a good soil for the cultivation of the grape? If it has
sufficicnt drainage to prevent the habitual lodgement of water in the
sub-soil, ther: is nothing in the composition of the soil to forbid its use
for this purpose. The soil which will produce good indian corn will
generally produce the grape. The vine requires for its growth, and
the production of its fruit, precisely the same mineral ingredients which
are necessary to every other crop which may be produced on the soil,
differing in this respect from them only in the proportion of these sev-
ral ingredients. The juice of the grape contains a considerable pro-
portion of pofash, much of which is deposited in the wine-cask, after
fermentation, in the form of tartar, (acid tartrate of potash,) and which
must be supplied to the growing vine from the soil to enable it to pro-
duce the grape. It has hence been geperally believed that vineyard
culture tends speedily to exhaust the soil of its alkalies, unless they
are babitually re-applied in maoures. This is true in regard to every
green cvop which is aarried off .the ground: as bay, turnips, potatoes,
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and especially tobacco, and the [ruits of the orchard; whilst the
indian corn and other grains cairy off' less of the alkalies they also re-
quire and remove them in considerable proportion; and Boussingault,
of France, bas arived at the conclusion, from his experiments on his
vincyard of 170 acres, in Alsace, that the grape does not remove any
more of the valuable mineral substances from the soil, aonually, than
the ordinary grain and root crops.

The following tabular view ol his results, from an equal surface of
ground to each crop, is given in Liebig and Kopp’s Jahresberichi fur
LB50).

il i e s i bl i i i e i i e S - —" i i

Fotash. ; Soda. .| Lime. Magnesia Phoapho- ,Sulphuric

Hemoved by— - . ric acid acid,
Wine, - - - 1153 013 | 17.4% 391,  6.66 102
The cine. Huska, - - 1207 0.13 i 3.50 ¢ h72° 4.50 177
Small wood, - 464 - 0.51 095 297 053
Toal, - - - - 2224° 026 :4) 55 1243 332

] | |

" SO e L e A ; . Tt
Potatoea, - . : : 105 1 - == 218 -
Roets, . - . . - 1540 . - - . I =
W heat with stras, - : 5 4{3.9 i - - 323.0 i

Ao

The leaves of the vine were not taken into the estimation, because
they fall and decay on the =oil.

The quantity of grape-juice produced, per acre, is greater in this
county than that obtained ir the vineyurds of France, bhut in the
above figures, if they are to be taken as correct data, there is a wide
margin for increase. The great reputation of Boussingault as an accu-
rate analyst and observer must be the guarantee of their correctness. In
corroboration of those facts are the more recent analyses, by Berthier,
of the [ruit and wine, stems, and leaves of the vine, showing that the
great demand made upon the soil for alkali is not so much for the grapes,
but for growth of the wood and the leaves, so that, if these are not re-
moved, the crop does not prove inordinately exhaustive.

To return to the two comparative soil analyses. The difference be-
tween the proportions, of the valuable ingredients of the two above
elated, may seem quite unimportant on a superficial examination, but
when we apply these differences to the more than three millions of
pounds of soil which are contained in an acre of ground, calculated on-
ly to the depth of one foot, we may see their significance. Thus the
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the pofa<h in the virgin seil is in proportion of 0.200 per cent., and in
the soil of the o/d field in that of (.L155. This proportion gives siz thou-
sand poiels of pota-h to the acre of earth, one foot deep, in the nee
soil, and fory thousand seven odped and forty pounds only into the
olif, showing. that il the old =oil was originally like the neighboring
virgin soil. 1t has lest, amongst other ingredients, as much as one thou-
cand two hundred and sixty pounds of poia-h from the aecre, within
onc foot of the surface only. To vestore to it this amount of allali
alone would require the application of a large amount of ornliuary
manure.

No. 524—Scp-30i. Labeled “Sub-s0il, seven to tirelve inches under
the swrfure, old field teenln-five o thirly yeais in cullivalion, over cel-
lwlar maguesian linestone of the Lower Silurian Formation, E. D.
O Bannon’s furn, Jofferson coily, Ky.”

Culor of the dried soil light greyish-brown.

Composition, dried at 400° F.—

Oreanic andd volatile matters, - - - - - - . 2 B44
Alumina, and oxides of iron and manganese, - . . - G 3145
Carbonate of lime, - - - - - . a . - 956
Magnesia, - . . . . - . & : . 998
Thosphorie acid, - . . : i . . * - .Gag
Sulphuric acid, - = - - - - - - . o2
FPowash, - - @ < . . . - . % g .181
Soda, - - - - - - - - - - . .028
Sand and insoluble silicates, - . . - - . - £9 260
Loss, - - - - - - - - - - - 049

Tud.uuo

The air-dried sub-soil lost 2.98 per cent of moisfure at 400° F.

By the examination of this upper sub-soil it does not appear {hat
any of the valuable ingredients of the surface-soil have lodged in it.
It cont.ing, it is true, more pofash, and has less organic matter, but in
other respects does not materially differ from the upper soil. A
greater difference may be seen in the deeper sub-soil, the analysis of
which will next be given.

No. 525—Sce-soit.  Labeled “Red sub-soil, on the washed slopes of an
old field, found almost universally a few feet under the surfuce, E. B.
O’ Bunion’s furm, Jefferson county, Ky.”
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Color of the dried soil light brick-red; it contains some small nod-
ules of iron ore.
Composition, dried at 400° F.—

Orianic and volatile matters, - - - - > - i s112
Alumina, and oxides of iron and mangancse, - - - - 17.020
Curbonate of lime, - - - - - - - - - 194
Magnesia, - - - - - - a . - . .366
Pbosphoric aeid, - - - - - . & : = 497
Sulphuric acid, = - - - - - - - - .08
Putash, - - - - - - . - " - 297
Boda, = « ® o= = o e @ & G . 111
Sand and insoluble silicates, - . . - g 5 = T77.49%
Loss, - - - . - - . - . - - .881

100,000

The air-drvied sud-so:l lost 3.60 per cent of morsture, at 4007 F.

No. 526—So1L.  Labeled “Soil from a poor point of old field, where
gravel iron ore prevails, E. B. 0" Bannon’s furm, Jefferson counly,
ﬁ:"i‘-”

Color of the dried soil rather lighter than that of the preceding ;
soft pebbles of iron ore, very duark in appearince when broken.

Composition, dried at 380° F.—

Organic and volatile matters, - - - - - - . 4.390
Alumina, and oxides of iron and manganese, - = - 11840
Carbonate of lime, - = - - - - - - . .236
Magnesia, - - - - - - - . - . 216
Phosphoric acid, - - - - - . - . . .126
SBulphuric acid, a - . - - - - - - 109
Potash, - . - - . 2 § 3 E ] 239
8oda, - . - - . - - - - . . 043
Sand and insoluble silicates, - a - - - . - B2.694
Loss, - - - - . . . - - - - .458

100000

The air-dried soil lost 3.94 per cent. of moisture at 380° F.

The cause of the unproductiveness of this soil lies more in the sfate
of aggregation than the composition, as shown by the chemical analy-
§18. The valuable ingredients necessary to vegetable growth are con-
tained in it in at le-st as large proportions as in the earth from the other
portions of the field; but in this there is doubtless a lurger quantity
of them locked up in the pebbles of so-called iron ore, which the fibres

20
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of the vegetable roots cannot penetrate. 1If, by any mcans, these were
to be disintegrated or pulverised, the soil would doubtless be rend:red
more fertile. Doubtless if these several soils had been digested in the
carbonated water this one would have givin vp much less of solulie
extract to that menstruum than the others. The iron gravel, dillused
through this soil, bas been also submitted to aLalysis.

No. 527—FerruGiNovs GRaver. Labeled “Gravel of Iron Ore, dis-
genvinaled in the subh-soil over cellllar magnesian lLimestone, E. D.
O’ Bannon’s farn, Jeferson counly, Ky.”

Trregular tubcrculated lumps, from the size of a large hickory nut
down to that of a mustard seed; easily broken; fracture ehowing a
general dark appcarance, like that of peroxide of manganese; some of
the lumps presented some included lighter carthy matter like clay;
powder of a snufl-brown color. It dizsolved in hydrochloric acid with
the escape of chlorine. It contained no protoside of iron, but much
oxide of manganese.

Composition, dried at 212° F.—

Oxiude of iron and alumina, - - : - ke . g 43 90
Brown oxide of manganese, - - - - - . ; 4.98
Carbonate of lime, - . - - - i . . .58
Carbonale of magnesia, - . - . . : . 5 1.9
Alknlies and actds not estimaled.
Silex and insoluble silicates, - . - . 2 2 5B.1B
Combined water, - - - - - - - - . 8 20
LDEE. - - ¥ - - - - - - = " 1.64
100.00

Dried at 212° it lcst 2.80 per cent of moisture.

No. 528—Livestose. Labeled “Cellular (Magnesian?) Limesione,
Jound ubout six to len fect under the surface of the ground, where the
preceding soils were collecled, O'Bannon's furm, Jferson county,
Ky. Upper Silurian Formation.”

A light-grey, friable cellular rock, layers and cavities covered with
minute crystals.
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Composition, dried at 212° F.—
Uarbonate of lime, - . - 50.76 == 28.49 Lime.

Carbunate of magnesia, - - 45.00
Alumina, oxides of iron and
manganese, and phosphates, 1.78

Su'phuric ucid, - - - 04
Potush, - 2 . . - 21
Soda, - . - . . 35
Silex and tosoluble silicates, - 2.48

100.62

The air-dried rock lost 0.20 per cent. of moisfure at 212°,

No. 529—S8oir.  Labeled “Virgin soil, over compact magnesian build-
ing stone of the Upper Silurian Formation, White Oak ridge, at
Pleusunt Grove mecting house, Win. Galey’s farm, Jifferson county,

- (This soil is considered nol more than one half as produclive us
that over the cellular mugnesian limestone.")
Dried soil of a dirty grey-bufl' color.

C.mposition. dried at 40° F.—

Organic and volatile malters, - - - - 3761
Alumina and oxides of iron and manganese, - . - 6.952
Curbonate of line, - - - - - - - - .1 56
Mrlg'ﬂt'hiil.. - = - - - - - - 240
I:’hu-aplmri(: acid, - - - - - - - . - .0B8
Sulphuric acid, - - . . - - - - 310
Potash, - - - - - . - . - A%7
Soda, T T T .01
Silex and insoluble silicates, - - - - - . 88 294

100.039

The air-dried soil lost 3.22 per cent. of moisture at 400°.
Contains less organic matters, phosphoric acid, and alkalies, and a
larger proporiion of sand and silicates, than the soil over the cellular

maguesian limestone.

No. 530—LmesroNe  Labeled “Magnesian Building Slone, found un-
der the preceding soil, Upper Silurian Formation, same localily as
the last, Ji ferson county, Ky.”

A fine grained, light-grey limestone; weathered surfaces hiving a
buff' dizcoloration, with peroxide of iron; under the lens appears to be
made up of a mass of pure crystulline graias.
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Composition, dried at 212° F.—
Curbhonate of lime, - - 56.36 == 31.62 of Lime.
Carbonate of magoesia, - - 37.07
Alumipa, oxides of iron and
manganese, and phosphates, 1.28
Sulphuric acid, a trace.

Potash, - - - - - .33
Soda, - - - - - .35
Silex and insoluble gilicates, - 5.68

101.07

The air-dried rock lost 0.10 per cent. of moisiure at 212°.

This is protably a very dur.ble stone; and, in consequence of
its very slow disint gration, can communicate very little eoluble mater-
ial to the soil above it. It resembles a good deal, in composition, the
magnesian building stone from Gnimes’' quarry, in Fayette county,
which is remarkable for its great durability amongst the rocks of that
region.

LAUBREL COUNTY.

No. 400—1TIsmrvre Camrpoxaie of Iron.  Labeled “fron Ore, White
Ouk, Laurel counly, Ky., from General Juckson. (Erunine for
other melals.”)

A dark-grey, fine granular mineial, showing minute epangles of
mica, amd some incrustation, in parts, with sulphate of lime; weath-
ercd surfice ol vellowish and reddizh-Lrown color.

Specific gravity, - - - - - - - 3.1<6
qﬂn‘lpalﬂfuﬂ, drivd at 212° F.—

Carbonate of iron, - - - 3299
Godiof o, = » 5  &oif =010 psroast of Jnin;
Carbonale of lime, - - - 295
Carbunate of magnesia, - - 3.60
Carbupate of mangancee, - .64
Alumina, - - . - 1.55
Pha:phoric acid, - - - Loo
Pulash, - - - - = .42
Soda, - - - - - .0l
Silex and insoluble silicates, - &1.55
Organic matter and loss, - .90
. 100.00

The air-dried mineral lost 030 per cont. of moaisture, at 212"
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Contains too small a proportion of iron to be profitable smelted
alone.

No. 410—Cagpoxate of IRoN. Labeled “Iron Ore, Craig's creek,
Laurel courty, Ky. (Eramine for other metals.”)
A dense, dark-grey, fine granular rock; exhibiting some minute

spangles of mica ; weathered surfuce dark-reddish and yellowish-brown;
powder grey.

Bpecific gravity, - - - - - - - 3.395
Compoyition, dried at 2120 F,—

Carbonate of iron, - - - 68.46

Oxide of iron, - - . 3.-“} == 3545 per cent. of Iron.
Carbonate of lime, - - - 15

Carbonale of magnesia, - - 373

Curbooale of manganese, - 1.31

Alvumina, - - - . 1.43

Phosphoric acid, - - . .52

Potash, . - - - .34

Soda, - = - - - 07

Organic matter, - - - 79

Gilex and insoluble silicates, - 1965

100.46
The air-dried ore lost 0.40 per cent. of moisture at 212°.
A very good iron ore, which could be readily smelted, after roast-
ing, by the aid of the ordinary flux of limestoue.

No. 411——CarBoNate oF IRoN. Labeled “Iron Ore, lwo and a half
niles from Mr. Hargal's, Robinson creek, Laurel counly, Ky. (Er-
amine for other metals.”)

A dark-grey, dull, fine granular ore, with a shining mineral resem-
bling zinc blend or browa sjar, filling some of the small fissures; not
adhering to the tongue; punder yellumsh-grey

Bpecific gravily, - - - = - 3.352
Jamposition, dried at 212° F.—

Cuarbonnute of iron, - - - 66801
Oxide of iron, i - . E.ET} w005 pex cent. of Jren.
Carbonate of lime, . - 585
Carbonate of magnesia, - - D19
Carbonale of manganese, . .88
Alumina, = - - . .1

Phosphorioacid, - - - .63
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Potash, - - . . - .34
Sndn, - - - - - 33
Silex and insoluble silicates, - 12.G8
Traces of sulpbur, zinc, & loss, 1.09

100.00

The air-dried ore lost 0.40 per cent. of moisfure at 212°.

Regembling the preceding, but containing rather less silica and
more carbopates of lime and magnesia. This cre would require little
or no limestone to flux it; and would meost prokably yield its iron

with facility, without any addition.

No. 224—Soi..  Laleled “Soil of Laurel counfy, Kentucky, derived
Srom the arg Uaceous shale and soft sandsione, near the bave of the
Coul Measures, above the Conglomerate and near the buse of the Mu-
rialiferous groupe.”

Color of the dried svil dark-grey; silted through a scive, baving
one hundred and sixty-nine apertures to the inch, it left about one-
eighth of its weight of fragments of soft reddish and d.rk-brown
ferruginous sandstone. The finer portion, carefully wathed with wa-
ter, lelt about 42. per cent. of swid, ol which all but about 5.5 per
cent. was fine encugh to pass through the finest bolling-cloth. The
coarser portion was found, by the lens, to consist principally of round-
ed and flit lagments ol ferruginous sandstone.  One thousand giaina
of the air-dried soil, digested for a mouth in water containing carbon-
ic acid, gave up nearly two and a ball’ gruius of soluble ertract, of the

following composilion, dried at 212%

Grains.

Oraanic and volatile matters, - - - - - - 0.710
Alumina, oxide of iron, and phosphates, - - - - - 287
Lime, - - - - - - . - - - - .937
Magnesin, - - = = - - - - - - .066
Bruwn oxide of manganese, - - - - - - - 029
Eulphuric acid, - - - - - - - - - - 71
Poush, - . - - - - - - - - - U67
Soda, - - - - - - - - - - B 007
Silica, - - - . - - - - - . - 130
2404

The air-dried soil lost 3.0 per cent. of moisfure at 400° F.
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Dried at which temperature its composition is as follows:

Organic snd volatile matters, . - - - - . - 6 190
Alumina and oxide of iron, - - - - - 8.9%6
Oxide of manganese, - - - - - - . - - 7B
Curbonate of lime, - . - - - - - . - 16
Hngntniu. - - - . - = - - - . 280
Phos<phoric acid, - - - - - - . . . .139
Sulphuric acid, - - - - . . - - . - .355
Potazh, - - - . . - - - - - - .249
Soidna, - - - - - . - - = - = 021
Chlerine, - - - - - - - - - - - 09
Sand nnd insoluble silicates, - - - - - - . B3.096
Loss, - - - - - - - N - - - 021

100,000

LAWRENCE COUNTY.

No. 466—CoaL.  Labeled “McHenry's big seven feel cnal, branch of
Three M.lc creek, oner sandslone, belween Tug and Lovisa forks of
B.g Sundy river, Lawrence county, Ky."

A modertely soft, glossy-black eccal, with some fibrous coal between
the layers, and occasionally some pyritous matter, and a little ochre-
ous incrustation resulting from its decomposition. Ieated over the
spirit-1 unp it decrepit.ted, softened, and swelled up consider.bly into
an inflated coke, burning with a smokey yellow flame. A coking
coal.

Specific gravity, - - - - - - - 1.328
Prozimate Analysis.

Misture; - = = e ””} Total volatil :
Volatile combustible matters, - 353U otal volatile matters, 39.50
Carbon iﬂ. the ﬂﬂhﬂn - = 53 ﬁ‘ug CUh'E‘, CE]IU]E:, . - 61.50
Ashes, (lilac colored,) _ - - TW

Tw.00 100,00

The composition of the ask is as follows:

Silica, - - - - - - - . - - 2.18
Alumina, and oxide of iron, - - - - - - 4.93
Lime, - - - - - - - - - . .08
Magnesia, - - - - - . . - - : .28
Loss, - . - . - - - - - - - .23

7.00
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Submitted to ultimate analysis it gave the following recults:

Carbon, - - “ - - - - - -

Hydrozen, - - - = - - - . - -
Sulphur, - - . " - . - - - -
Oxyyen, nitrogen, and loss, - - - - - -
Ashes, » " . = . 2 : * - .

72.655
5111
1.750

13 0E4
7.410

10 000

No. 469—Coar. Labeled “Keener's coal, three lo four feel thick, three
m:les above Terman’s Fervy, Big Sundy river, Lawrence county, Ky.”

A shining pitch-black coal; not very hird; br.akiag into thin Liy-
ers; fibrous coal, with pyritous matter, evident by the lens, between
the layers, and some effluresenca of sulphate of iron. Over the spirit-

lamp it softens, and the fragments agglutinate and swell into a
ately dense cellular coke; it does not decrepitate much.

Specific gravity, - - . . . - - 1.3538
Proximate Analysis.
Moisture - - - - 4.n ;

: Total volatil t 2
Voulatile eombustible matters, - 3:1.'»"1:.!‘> gisywoiviematery,
Carbon in_ cuke, - - - 53 ID-U} Dicsisa cokic. i )
Asbes, (light grey,) - - 9.2

100.00
The composition of the ash of this coal was found to be—
Silica, - - - - - - - . * z
Alamina and oxide of iron, - . . - " "
Magmeria, - - - - - - 3 2 : .
Lime, a trace, and loss, - - - = 3 = g

On ullimate analysis this coal gave

Carbon, - - - - . - . - : S
Hydrozen, - - . - - . 2 - . -
Bulphur, - - . 5 a - i 3 % z
Oxygen, nitrogen, and loss, . -
Ashes, - - % - . - - . . 5

¥

1
[

L]

moder-

37.80

62.20

100.00

Grains.
3.39
4.48

.18
A5

B.40

70.200
4.577
1450

13.953
9.6v0

100.000

Both very good enals, with a little more than the average proportion

of ashes.
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No. 325—Ferroainovs Livestoxe. Labeled “Segregations in the
ereck, seven iniles below Mdlions’, {How much Iren?) Big Sundy
Rutlvoud, Lawrence counly, Ky.”

A dark-grey, [ine granular ore, with a dirty-yellowish-brown we-th-
ered surluce; resembles a dark colored limestone; powder of a light-
grey color.

Composition, dried at 212° F.—

Carbonate of lime, - - . . - 4 3 . 50 95
Carbunate of magnesia, - - - - - - . . 4.53
Curbonate of iron, - - - - . - - - . 301
Oxide of iron, - . - - % a - = & 462
Alumina, - . . - - . - - . . 1.91
Phosphoric acid, - - . - . - . . . .38
Potash, - - - - - - - - - % .67
Boda, - - - - - - - . - - . .31
Oryganic matters, - - - - - - - - - 2.00
Silex and insoluble silicales, - - - - - - - 32.17

1V0.43

The air-dried mineral lost 0.70 per cent. of mo/sfure at 212°,

LINCOLS COUNTY.

No. 531—Mixerar Water. Labeled “From the Grove Spring, in the
yard of the proprietor of the Crub Orchard Springs, Mr. Caldwell,
Lincoln county, Ky."

A chalybeate water, which had deposited a little of its oxide of iron
in the bottle in which it was brought.

Evaporated to dryness, at 212° this water left 0.384 of a gr.in af
solid residuum to the 1,000 grains of the water.

The composition of this mineral water was found to be, in 1 ,000
grains of the water—

Carbonate of iron, - 0.021)

Carbonute of manganese, - 006" Held in solution in (he water,
Curbonate of lime, - - 195 }bjr catbunic ecid.

Carbonate of magnesia, - - 041

Euiphule of maznesia, . - 056

Bulphute of potash, - - .013

30
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Chloride of sodium, . - .013
Silica, - B - - - 040
Nitrie acid, a trace.

0.384
It contained also free carbonic acid, which was not estimated.

No. 532—MixerarL Water.  Labeled “From the ‘Brown Spring,’ half
a wile from Crab Orchard, on the Lancaster Turnpike.”

A chalybeate water; it had been partly decomposed, and the oxide
of iron separated in the bottle during ecarriage, but its composition
was ascertained after mixing the sediment fully with the water. One
thousand grains of the water left 0.442 grains of solid residuum, on
evaporation to dryness, at 212°.

The composition of this water was found to be, in one thousand
grains—

Carbonate of irom, - - - 0.028)

Carbonate of manganese, 006 } Held in solution in the water,
Carbonpate of lime, -

.117 | by free carbonic acid.
Carbonate of maguesia, 020 J
Sulphate of magnesia,

]
L ! i 1

112
Sulphbate of lime, - - - 015
Balphate of potash, .028
Chloride of sodium, - 018
Silica, - - - - - .046
Moisture and loss, - 053

]
n

0.442 grs.
The free carbonic acid, also present, was not estimated.

No. 533—MNerar. Warten. “From the ‘Field Spring,’ on the lot of
the proprietor of the Crab Orchard Springs, Mr. John H. Caldwell,
Lincoln county, Ky.”

A chalybeate water. A thousand grains of the water contain about

0.446 of a grain of solid matter, dried at 212°.

The composition of this mineral water may be thus stated, in one
tbousand grains of the water—
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Carbonates of iron & manganese, 0.0156
Carbopate of lime, - - - .ISB‘ Held in solution by carbonic acid.
Carbonate of magnmesia, - - .131
Sulphate of magnesia, - - .086
Sulphate of soda, - - - 024
Sulphate of potash, - - 022
Chloride of sodium, - - .008
Silica, - . - - - 041
0.446

The free carbonic acid present was not estimated.

Whilst these three chalybeate waters each contain about the same
amount of saline matters, they present some differences in the propor-
tions of the several ingredients. The “Brown Spring” contains rather
the largest quantity of carbonate of iron, and the “Field Spring” the
lecast. The carbonate of magnesia is in larger amount in the Field
spring. and the sulphate of magnesia in the Brown spring. The pro-
portion of carbonate of lime is highest in the I'icld spring.

All these waters are good saline chalybeales, and applicable in all
cases to which such remedies are appropriate. Whether experience
in the use of the waters [rom these several wells has exhibited any dif-
ference in the eflects on the system, attributable to the slight differ-
ences of composition, the writer is not informed.

By comparing these with the waters from the several chalybeate
springs at Bryant’s springs, near Crab Orchard, to be described further
on,a considerable analogy of composition will also be observed.

No. 534—MixeraL Warer. Labeled “From Iloward’s Sulphur Well,
one and a half miles from Crab Orchard, on the Mi. Vernon road,
Lincoln county, Ky.”

A while sulphur water: but all the sulphuretted hydrogen bad been
decomposed by carriage.
Bpecific gravity, - . - - - 1.00007
One thousand graing of the water mntl.med 0.164 of a grain of
solid matter, dried at 212°.
The composition of the water is as follows, in 1,000 grains:
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Carbomnte of q:ngnesin, ) ﬂ,ﬂﬁ.ﬁi Held in solution by carbonic acid.
Cartonate of lime, - . 013
Eulphute of magnesia, - - 0l2
Sulphate of potash, - . .008
Alumina, and trace of phos-
pha'e, - - - - 002
Chloride of sodium, - - 017
Bilica, = - = - . 022
Muisture and loss, - - 0256
0.164

It confaincd also sulphureitcd hydrogen and carbonic acid gases—
amount of which nas not estimated.

The medicival virtues of the water would depend princirally on ihe
sulphuretted hydrogen, and on the dipurative influcnce of the water
taken in considerable quantities; whether the saline ingredients, which
together amount only to a little more than a grain to the pound avour-
dupois, sre sufl cient to excrt much eensible action on the system, is
somcwhat questionable, especially as they are not of a very potent
nature. This water is, nevcrtheless, a good wesak sulphur water.

No. 235—Miverar Wates. Labeled “Waler from ‘Epsom Spring,’
(No. 1) one mile from Crub Orchard, on the Lancaster Turnpike,
Lincoln counly, Ky."

Epecific gravily, - - - - - - - - 1.0041
Oue thoutnnd ginins evaporated to dryness at 212° left 5.428 gmains
of solid eaiine matter. The watcr was found, also, to contain a con-
side rable amount of free carbonic acid, which was not estimated.
Composition, in 1,000 grains of the water.

Grains.

uﬁg} Held in solulion by carbonic acid.

Carbonnle of lime, - -
Cirbonute of magpesia, -
Carbonnte of iron, a (rage.
Eulphate of magnesia, - - 3454
Bulphnie ot lime, - - - 203
Bulphate of potash, - A87
Bu'phate of sods, - - 74
Chloride of sodium, . - 081
Silica, - - - - - .CBO

65.128
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Ko. 536—Minerar Water.  Labeled “Wauter from the Epsom Spring
ul Foley's, half a mule from the cenlre of Crab Orzhard, on the Full
Dick roud.”

Specific gravily, - - - - - - . 1.0068
Oue thousand grains of the water, evaporated to dryness at 212°
left 6.681 grains of solid saline matter.
The composit.on of this water may be stated as follows, in 1,000
grains of the water:

Grains.
Cartionats ol nme, - i i {I.BIE} Held in solution by carbonic acid.
Carbonate of manygancse, - 131
Caibunate of iron, & trace.
Bulphute of magnesia, - 3.520
Bulphaie of lime, - - - .ld4b

Sulphnte of putash, . - .17
Bulphate of sodn, - 1.U13

Chluride of sodiom, - 304
E“it:l, - - - - -{}ﬁ
Muisture and loss, - - - .53

6 B84

The amount of free carbonic acid presecnt was not estimated.

Although the sulphate of magunesia, (Epsom Salt,) is the priocipal
galine ingredient of these “Epsom Springs” at and ncar Crub Orchard,
the presence of the other salive ingredients, and of the carbonate of
iron, modifies greatly the action of that well kuown calt, s0o that the
medicinal effects, from the use of these waters, is consider.bly differ-
ent from that of a pure solution of sulpbate of maguesia, aud they
are applicable to a greater vanety of cases.

The medicinal virtues of the ealine matter of the Crab Orchsrd
Springs bave been so highly appreciated of Iate that a large quantity
of “Crab Orchard Salts,” obtained by evnporating the water to dry-
ness in iron kettles, bas been suld by our druggists, and it has become
an oficinal article. Bome of this ealts, as manufactured by Mr. B.
H. Suowdvr, from the water of “Sowder’s Spring,” near Ciab Orchard,
presently to be desciibed, was submitled to chemical examination.

No. 5637—Cras OrcH\ep Savrs. Brough! by Mr. B. H. Sowder.
A moist granular powder, with a slight tinge of brownish, like the
whitest Havana sugar, in appearance.
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Dried at 212° it lost more than twenty per cent. of moisfure.
Composition, dried at 212° F.—

Bulphate of magnesia, - - - - i - F; 5 £3.10
Sulphate of soda, - - - - g . v . - 4.20
Sulphate of potash, = - - - - s . - 1.80
Solphate of lime, - - . - - . s 3 . 2 54
Chlonde of sodium, - - - - - - - - 4.77
Carbonate of lime, magnesia, and iron, and silica, - - - .89
Bromine, a Lrace.
Water of erystallation and loss, - - - 22.61
100.00

This salt had been obtained by the evaporation of the water of the
spring next to be described. The water was boiled down in an iron
kettle, to a certain density, and then, after allowing it to stand for some
time in 2 wouden vessel, the clear liquid, drawn off’ from the mixed de-
posit of carbonates of lime and magnesia and oxide of iron, thrown
down by hoiling, was evaporated to full dryness.

By some of the manufacturers much attention is paid to this process
of “purification” of the salt, so that it is entirely freed from oxide of
iron and the precipitated carbonates, and is perfectly white; but whether
the removal of these ingredients of the water is not injurious to the
full medicinal virtue of the saline matter may well be questioned.

The Crab Orchard salts have been much employed by the physi-
cians of Lexington. They find them less drastic, and more touic,
than pure unmixed Epsom Salts, and more likely to act on the liver,
in the inanner of calomel, when taken in small doses.

No. 538—Mixgrar Warer. “Sent by B. H. Sowder from “Sowder’s
Spring,” aboul a mile and a half from Crab Orchard, on the norih
of the hill towards Dick's river, near its base, and some 300 yards
Sfrom the river. Spring yields about two hundred gallons a day.

Specific gravity, - - - - - - - 1.008
One thousand grains of the water, evaporated to dryness at 212°,
left 7.153 grains, of saline matter, in one thousand gmins of the
waler.
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{;".pmpa.liﬁm—

Grains.
Carbonate of lime, - - O.bﬂE} Held in solution by carbonic acid.
Carbonate of maguesia, - - .375
Carbonate of iron, » trace.
Sulphate of magnesia, - - 2.989
Sulphate of lime, - - - 1.566
Sulphate of potash, - - .298
Sulpbate of soda, - - - .398
Chluride of sodium, . - 1.000
Silica, - . - - - 021

Bromine, a trace.

7.163

The amount of free carbonic acid present in this water was not esti-
mated.

No. 539—Miverat Water. From Bryant’s Springs, near Crab Or-
chard. Labeled (No. 1) “Chalybeate Fountain in the valley,” Lin-

coln county, Ky.

The water had deposited a slight brownish sediment in the bottle, and
the cork was somewhat blackened; it gave a little brownish-white de-
posit on boiling; reaction neutral.

It was found to have the following composition, in 1,000 grains:

Carbonate of lime, - = - “'““]. Held in solution by carbonic acid.
Carbonate of magnesia, - - 024
Carbonate of iron, with trace of
manganese, - - - 007
Sulphate of magmesia, - - 027
Sulphate of potash, - . .010
Chloride of sodium, - - .0as
Silica, - - - = - 017

0.291 of = grain.
Free carbonic acid not estimated.

No. 540—MixeraL Wares. From Bryant's Springs, Lincoln county,
Ky. Labeled “Chalybeate (No. 2) from the Pasture Spring.”

A very slight, dark sediment had formed in the bottle, and the cork
was more blackened than by the above described water; tastes more
chalybeate than that; gave a slight, brown precipitate on boiling; reac-
fion nentral.
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Composition, in 1,000 grains—

Grain.
Carbonate of lime, - - 0.095
Curbonate of magnesia, - - .L'.‘ﬁf Held in solution hy earbonie acid.
Carbonste of iron, - - - 021
Eu'lll'ihl.t‘: ol lime, - - - 10
Bulphate of magnesia, - - .070
Sulphate of putash, . - 026
Chluride of sodium, - - 015
Silica, - - - - - 046
0.320

Free carbonie, not estimated.
A somewbat stronger chalybeate than the “Valley Spring.”

No. 541—Mi~erar Water. From DBryanl’s springs, Lincoln eounly.
Lubeled “Sulphur Waler (No. 3) Vulley spring.”

No sediment in the bottle; no discoloration of the cork; a very
faint taste and smell of sulphuretted bydrogen; gave no sediment on
boiliug.

Cumposit on, in 1,000 grains—

Gruin.
Carbonate of lime, - - - 0093
Carbonatc of magnesia, - - .U48B

Carbunate of iron, a trace.
Sulphate of lime, a trace.

I— Held in solution by carboaic acid.

Bulphate of mugnesia, - - .006
Eulphate of polash, - - .025
Chloiide of sodium, . - .175
Chluride of magnesium, - - 042
Silica, - - - - - 0I5

0.4u4

The free carbonic acid and sulpluretted hydrogen present in the water
were not estimated; a weak ealine sulskbur water.

No. 542—Mixerar Water. From Bryant’s Springs, Lincoln county,

Ky. Labeled “Sulphur Water (No. 1) from the Knob Spring.”

A little floculent black precipitate in the bottle; the cork was some-
what blackened; a more decided {aste and smell of sulphur than in
the last; a slight taste of common salt evident; no sediment formed
on beiling.
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Composition, in 1,000 grains.

Grains.

Carbonate of iron, a trace.
Chloride of sodium, - - 0,933
Bulphate of magnesia, - - .U69
Sulphute of lime, - - - .104
Sulphate of soda, - - - .205
Sulphate of potash, - - 016
Bilica, - - - - - 015
1.342

The examination of the saline residuum, obtained by the evaporu-
tion of some gallons of this water, would doubtless give evidence of
the presence of traces of iedine and &romine. The free carbounic acid
and sulphuretted hydrogen were not estimated. A stronger and more
active saline sulphur water than the preceding.

No. 543—MixeraL Water. From Bryant's Springs, Lincoln county,
Ky. Labeled “Mr. Stone’s sulphur waler.”

A very little black flocculent sediment in the bottle, and the cork
had been somewhat blackened; the odor of sulphuretted hydrogen
was scarcely perceptible, and the taste very faint. Gave a light color-
ed sediment on boiliog.

Composition, in 1,000 grains of the water—

Carbopate of lime, = - 0.058
Carbonate of magnesia, - - 116
Carbonate of iron, - . - 026
Bulphate of lime, - - SR ] |
Bulpbate of magnesia, - - .023
Bulphate of potash, - - 007
Chloride of sodium, a trace.

Biliea, - - - - - 030

———

0.272 of a grain.

The free carbonic acid and sulphurelted hydrogen were not esti-
mated.

In this, and in the other sulphur waters described, the sulphuretted
hydrogen had been decomposed during the transportation of the water
to the laboratory; and the proportion of this gas, as well as of the
carbonic acid, can only be correctly ascertained in water examined a.
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the fountain, or introduced there with care into bottles containing the
proper re-agents, to bring these gases to a fixed stlate.

No. 544—Minerar Water. From Bryant's Springs, Lincoln county,
Ky.  Labeled “Well in front of Bryant’s house.”

A little dark sediment in the bottle; no odor; a slight taste of Ep-
som ¢alt; deposits a whitish sediment on boiling.

Composition, in 1,000 grains—

{rrains.
Carbonate of lime, - - 0.480
Carbonute of magnesia, - - .DIHE Held in solution by carbonic acid
Cuarbonate of iron, - - - 019
Sulphate of magnesia, - - 904
Sulphate of lime, - - .9686
Sulphate of potash, - - .UB6
Sulphate of soda, - - - 0028
Chlouride of sodium, . - .278
Silica, - - . - - .0%0
2 B4

The amount of free carbonic acid in this water was not estimated.

This water resembles, in composition, the Epsom waters ol the Crab
Orchard springs, but, whilst it contains a smaller proportion of saline
matters, it has a rather larger proportion of carbouate of iron and of
sulphate of lime.

No. 545—MINERAL WaTER. Labeled “Stone Spring,” from Bryanl's
Springs, Lincoln county, Ky.

Presented nothing remarkable in taste and smell. There was a lit-
tle flocculent precipilate of oxide of iron in the bottle, but the cork
was not perceptibly blackened. Ope thousand graios of the water,
evaporated to dryness, left but 0.05 of a grain of suline matter, which
consisted of

Sulphate of magnesia ;

Sulpbate of lime;

Cbloride of sodium;

Carbonate of iron;

Carbonsate of lime; and

Carbonate of magnesia.
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This is a remarkably pure water, and slightly chalybeate. Very
few spring waters contain so small a proportion of raling matter as
this, which has only nbout a third of a gmin to the avoirdupois pound.

No. 407—C\rBoNaTE oF IRON. Labeled “*Flat Lick Iron Ore,’ in
burn! shale, near Stwiford, on Thomas Holies’ lund, Lincoln coun-
ly, Ky."

A dense, fine granular, greenish-grey carbonate of iron; powder of

a dirty bull color.

Specific gravity, - - . - - - - 3.339
Componition, dried at 212° F.—
Carbonate of iroo, - - ) '"'ET} 30.77 per cent. of Jfron.
Oxide of iron, - - - 1068
Alumina, - - - - 299
Phosphoric acid, - - - 36
Carbonate ol lime, - - - 7.25
Carhonate of masnesia, - - 1213
Cuarbonale of manganese, - 303
Sulphur, - - - - 21
Potash, . - . - .67
Soda, - - " - . .24
Silex and insoiuble silicates, . 1395
Wauter and loss, - . - .64
TU). U0

The air-dried ore lost 0.40 per cent. of moisfure, at 212° F.
A very good iron ore, which would require very little addition of
limestone to flux it.

LIVINGSTON COUNTY.
No. 240—Cosv.  Labeled “Union Company's Coal, bottom part, Liv-
ingston county, Ky.”

A glossy pitch-black coal; firm, but not very harl; a little fibrous
coil, a:ul some pvritous mdtter between the layers.  Over tho spirit-
lamp it iloss oot decrepitate exospb in the pyritous portion+; softens,
swells a good deal, andd agglutivates iato a light cellulur coke; burn-
ing with a emokey flame.

Specific gravity, - - - - - - -  1.358

The wiliinate analysis of this coal gave the following results:
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Carbon, - . - % - . . . . . 78.000
Hydrogen, - - - . i 5 i : a 4.977
Bulphur, - - . - - = . 0 2 = 630
Nitrogen, - - . . . - " . . . 628
Oxygen andloss, - - - . - - - - - 7165
Ashes, - - - - . - . 3 Z ; ) B.600

100.000

Submitted to distillation, at a heat gradually increased to dull red-
ness, one thousand grains of this coal gave

148.00 gmins thick dark-colored -‘crude oil.”

38.00 grains ammoniacal water.

750.00 grains light cellular coke; and

465 cubic inches of good gas.

Like the rest of the soft bituminous coals, this does not yield a
large quantity of oily or waxy matters on distillation; but it gives a
large proportion of good cuke, and doubtless would answer well for the
production of illuminating gas. Its proportion of sulphur is moder-
ate.

LiGAN COUNTY.

No. 217—>Suss01L.  Labeled *“Sub-soil, southern part of Logan coun-
ty, ten miles from Franklin, on the road from Keysburg. (Sub-car-
bonferous Limestone Formalion.)”

Color of the dried sub-soil of a handsome dirty orange, or brownish-
reddish-yellow color. Carefully washed with water this soil left 694
per cent. of greyish red sind, of which all but about G4 per cent. was
very fine; this coarser portion consists of rounded particles of hyaline
and milky quartz, with a little admixture of ferruginous mineral.

One thousand grains, dried at the ordinary temperature, were digest-
ed for a month in water containing carbonic acid, to which it give up
only :bout hall a grain of solid extract, dried at 212° the composi-
tion of which was as follows:

Orgnnic and volatile matlers, - - - - - - 0.260
Oxide of iron and alumina, - - = - . . 036
Brown oxids of manganese, . - - - - - 027
Phosphoric acid, = - - - - - - - D011
Sulphuric acid, not estimated.

Lime, - . - - - - . - : - 037
Mﬂgﬂl!iiu - - - - - - & ) - 033
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Potash, - - - . - - . . - - 054
Sodw, = = & @& = W % & w4 017
Silica, - . - - . . - . - - 110
0.585 of = gr.

Dried at 400° F., this sub-soil lost 2.80 per cent. of moisture.
Its composition, thus dried, was found to be—

Organic and volatile matters, - . . - = i : z 3.14
Qaide of iron, - - - - - - . - - . 3.68
Alumina, - - - - - . - . . = " .77
Phosphoric acid, - - - - ; - - = . S 14
Sulphuric acid, not estimated.
Carbonate of lime, - - - . , . . . . .30
Magoesia, - - - - - - - 2 - & : .40
Brown oxide of manganese, - - - - . i = = .18
Poiash, - . - . - ; - . ; . . 12
Soda, - - - - - : - " s 5 : " .03
Silex and insoluble silicates, - - - - - - - - 89.27
102.01

The analysis of this sub-soil may be compared with that of ita su-
perincumbent surface-soil, No. 141, given on pages 342 and 379, of
the preceding report. It will be seen, that whilst that g:ve a larger
proportion of soluble matter to the water containing carbonic acid, and
contains a trifle more of organic and volatile constituents, and less
pho~pboric acid, yet the composition of the two is strikingly alike—
making allowance for an evident error in the estimation of the oxide
ol iron aud alumina, in this latter analysis, which causes the apparcot
excess of about two per cent. in the sum.

MONROE COUNTY.

No. 418—Lwowite. Labeled “Iron Ore, Malone's farm, Cole’s fork
of M.l creek, Monroe county, Ky.”
A dense limonite, of a dark yellowish-brown color; with irregular

cavities; and shining portions of a nearly black color; powder light
yellowish-brown.
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Campasition, dried at 212° F.—

Ozxide of iron, - - - 76.90 == 53.85 per cent. of Jrom.
Alumina, - - - - 27
Brown oxide of manganese, - .95
Carbonate of lime, - - 27
Magnesia, - - - - .73
Phousphoric acid, - - - .30
Potash, - - - - .20
Soda, - . - = - .UB
Silex and insoluble silicates, - 9.35
Combined water, - - - 11.79
100.84

The air-dried ore lost 1.40 per cent. of moisture, at 212° F.

Quite a pure hydrated oxide of iron, which, for successful smelting,
must be mixed with poorer ores and limestone. As previously stated,
experience has proved that iron ores containing more than fifty per
cent. of iron cannot be so cheaply smelted in the high furnace as those
which coutain a larger proportivn of earthy ingredients.

No. 228—SoiL.  Labeled “Soil from the dividing ridge belween DBar-
ren and Cumberland rivers, where the broon-sidge grass preveils,
Monroe county, Ky. (Sub-carboniferous Sundslone or Knob For-
malion )’

Color of the dried soil dark yellowish-grey. Sifted through a seive,
with about 169 apertures to the inch, come cherty frigments were left.
Curefully washed in water it gave sbout 52, per cent. of sand, of which
all but about 14. per cent. would go through bolting cloth of 5,000
apcrtures to the inch; this coarser sand consisted of rounded particles
of hyaline and milky quartz, and of yellow, red, and brown ferrugi-
nous quartz.

One thousand grains, dried at the ordinary temperatare, and digest-
ed for a month in water containing carbonic acid. gave up nearly three
grains of soluble ertract, of which the composilivn was—

Orianic and volatile mattera, - - - - - - - - 0.920
Alumina, oxide of iron and phorphates, - - . . . - .468
Brown oxide of manganese, not estimuted. ‘

Carbonate of lime, = - - - - - - - - 1.078
Hﬂgﬂrﬁil, = - . = - - - - - i - JPE
Bulphuric acid, - - - - - - . - - - 119

P ﬂlﬂ.ﬁh.. - - - - - - - - - - - JOe0
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Boda, = = = =« = « = e = e = a .040
Bilien, = & = =+ = @& & = & & & a 110
Loss, - - - - - - - - . - - - 052

2.853

The air-dried soil lost 1.82 per cent of moeisfure at 365° F.; dricd
at which temperature its composition was foand to be a4 follows:

Organic and volatile maiters, - - - - - - - - 4130
Alumina, - - . - - - - - - . - 2.700
Oxule of yron, - - - - - - - - - - 2120
Carbonuie of lime, - - - - - - - - - . 1]
Magnesia, - - - -+ . . = - . . . 200
Brown vxide of mangancse, - - . - - - - - 116
Phurphuric acid, - - - : i i - - - - 075
Sulphuric acid, not estimated.
Potash, - - . - . - - - - - - 119
Soda, - - - - - : . u - . - . d22
Silex and inzoluble silicates, - - . - - . - - B9.393
Wauter and loss, - - - - . = . - = - 913
100.000

No. 434 —Ziwc Ore. Labeled “Zinc and Lead Ore,” from the rocks
under the Devonian Bluck Slute, Sulphur Lick, Monroe county, Ky."

A fine granular rock, coutaining carbonate of lime, with sulphurets
of zinc and lead disseminated through it.

Comporition—
Sulphuret of zine, - - - T77.33 == 51.77 per cent. of Zine.
Bilica, &e., - - - - 17.48

Carbonates of lime and magne-
sia, and sulphuret of lead dis-
semipated, - - = = B.19

100.00

If found in sufficient abundance might be profitably employed in
the manufacture of zinc white paint.

MUHLENBURG COUNTY.

No.?464—CoarL. Labeled “Walker's Coal, one and a half miles west
of Turners, Muhlenburg county, Ky;”

A dull looking coal, with the appearance of having been weathered;
some signs of decomposed pyrites on its exposed surfaces; separates
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easily into thin layers, between which are fibrous coal and impressions
as of broad reed leaves. Over the spirit-lamp it does not decrepitate;
burns with a smokey flame; softens and agglutinates somewhat, and
swells into a moderately dense coke.

Specific gravity, - - . - - . - 1.271
Proximate Analysis.
Hﬂ]ﬂ-lj.ll'l;", gt i : S'EDI- Total volatile matters, - 45.30
Yolatile combustible matters, - 41 50
Curbon in the coke - - 53860 g
. ke, h ¥ :

A Ay e] - - 1.10} Coke, (bright cellular,)  54.70

100.00 10:0.00

The composition of the ashes of this coal is as follows:
Silica, - - - . - . - - - - - 0.29
Alumina and oxide of iron, - - - = - . - .58
Lime, - - - - - - - - - - - 10
Magoesia, - - - - - - - - - . 13
1.10

The considerable proportion of lime and magnesia in this ash will
make it more than usuvally fusible in a strong fire.
By wullimate analysis this coal, dried at 212° was found to be com-

posed of
Carbon, - - 3 5 $ . - - . - 78.577
Hydrogen, - - - - - - - - . . 5.199
Sulphur, - . - - - - . - - - -640
Nitrogen, oxygen, and loss, - - - - - - - 13.384
Ashes, - - - - - - - - - - - 1.200
100.000

Quite a pure coal, but its large proportion of oxygen and nitrogen
prevents it from being a very good coking coal.

No. 191—CoaL  Labeled “Robert’s Main Muddy River Coal, Muhlen-
burg county, Ky.”

A very pure looking, dark, glossy coal, with scarcely any appear-
ance of fibrous coal between the layers, and only microscopical appear-
ances of pyrites in a few spots; not soiling the fingers; firm, but not
very bard. Over the spirit-lamp it decrepitates a little; burns with a
smokey flame; softens, swells up, and agglutinates into a moderately
dense cellular coke, with botryoidal prominences.
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Specific gravity, - - - - - - 1.263
Prozimate Analysis.
h}oist-_ure, - T - - b B“} Tolal volatile matters, - 38.30
Youlatile combustible matters, - 32 50
Curbon in the cuke, - bb TU} Bricht cok . o 61.70
Ashes, (light-grey,) - 5p0f O
100.00 100.00

The proximate analysis of the lower portion of this coal was given
by Dr. Owen in his first report, page 142.

The composition of the ashes was found to be—

Silica, - - - - - - - - - - 2.99
Alumina, with little oxide of iron, - - - - - - 1.68
Lime, - . - = . e - g : ; G 27
Magnesia, - - - - - - . . i 2 .05
Lq.s,g, - - . - - = - = - - = Al
5.00
Submitted to wllimale analysis this coal, dried at 212° F, gave of

Carbon, - - - - - - i . - 74.456
Hydrogen, - - - - - . - 4.933
Sulphur, - - - . . - . - . - 906
Nitrogen, - - . . . ‘ ; g : F 1.030
Oxygen andloss, - - - - - - - . . 13076
Ashes, - - - . . - - - - - 5. E0O
100.000

By destructive distillation, at 2 moderate heat, one thousand grains
of Roberts’ coal gave

102.10 grains of thick black tarry matter;
119.80 grains of ammoniacal water of a dark purple eolor;
659.50 grains of bright coke;

Leaving 118.60 graios for loss and gas.

10:00.00
The gas collected measured only 370 cubic inches, and was of mod-
erately good quality.
This coal is not, therefore, very well suited to the manufacture of

gas, nor for the production of Paraffin and Benzole, &c., by destruc-
tive distillation.

Its large proportions of oxygen and nitrogen injure it somewbat for
these purposes: the bydrogen being, to an equivalent amount, monop-

a2
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olized in the production of water and ammonia, by union with these
gases ; but it isa very good cual for domestic and manufacturing pur-
poses generally, and no doubt yields a very good coke.

The dark purple color of the ammoniacal walfer, obtained by its dis-
tillation, is due to the presence of sulpho-cyaunide of ammoniom, which,
by action on the iron of the tube of the retort produced the chamcter-
istic dark-purple compound, sulpho-cyanide of iron. Besides this com-
pound the ammoniacal water contained hydrosulphate of ammouia and
carbunate of ammonia.

No. 156—Coar. Labeled ‘“(M:Lean) Airdrie Coal, below the clay
parting, six and three-twelfihs fec! thick, Mullenburg county, Ky.”
The proximate analysis of this coal was given on page 352, of the

former report.
Ultimate Analysis.

Carbon, - - - - - - - - - - 76 091
Hydrogen, - - . - - . - - - - 5222
Sulphur, - - - - - - - - - 1.350
Oxygen, pitrogen, and loss, - - - - - - 13937
Ashes, - - - - - - - - - - 3.400

10000

Does not differ much in composition from Roberts’ coal, but the
specimen examined contained rather more salphur.

No. 157—CoaL. Labeled “Eades Coal, tiro and a kalf miles soulh-
west of Greenville, Muhlenburg counly, Ky.”

The proximate analysis of this ceal is also given on page 352 of the

former report.
Ultimate Analysis.

Carbon, . - - - - - - - 76.856
Hydrogen, - - - - : y - - - 5.244
Balphur, - - - . - - - -854
Oxygen, nitrogen, lnd ]nu, - - - - - - - 13.8B47
Ashes, - - - e = e e e e . 3400

100.000

Closely resembles the two preceding in composition and properties.
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OHIO COUNTY.
No. 405—Lwvosite Labeled “Iron Ore? Top of the hill af Mr.
French's, seven mules north of Huriford, Ohio county, Ky."

A porous, yellowish-brown mass. containing a small bi-valve xhell;
under the lens exhibiting a few miuute spangles of mic. and graius of
eand, united by a ferruginous cement; powder yellowi:h-brown.
Composition, dried at 212° F.—

Oxide of iron, - - = 39 48 == 27.64 per cent. of Jron.
Alumina, - - - - 1.81

Brown oxide of manganese, - 177

Phosphoric acid, - - - .64

Lime, & lrace.

Muagnesia, - - - - lLig

Polash, - - - - 34

Soda, - - - - .06

Bilex wnd insoluble silicates, - 47.37

Combined water, - - - B.28

100.87

The air-dried ore lost 1 00 per cent. of moisfure, at 212",
Rather a poor silicious ore.

No. 413—Livosne  Labeled “Argillaceous Iron Ore, at Livermore's
lunding, Ohio county, Ky.”

Portion of a flat nodul:r wmass, formed of concentric layers of brown-
ish-yellow hydrated oxide of iron; dull; adhering strougly to the
tongue; powder brownisb-yellow; when it Las been culcined, of a
Lright spanish-brown color.

Cumpaunition, dricd at 212° F.—
Uxide of iron, - 2 - 60.18 == 42.14 per cent. of Jron.
Alumina, - - . - 4 85
Phosphoric acid, - - . .60
Lime, n trace.

M:agnesia, - - - - .73
Brown uxide of manganese, - .27
Pouask, - "= - - -40
Sada, - - - - - .08
Silex wnd insoluble sil.oates, - - 1935

Cowbined water, - - - 13 .4

Tww 00
The air-dried ore lost 1.80 per cent. of moisture at 212° F.
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No. 450—Livesrose. Labeled “ Hydraulic Limesione, five miles norih
of Hurtford, Ohio county, Ky."
A dark-grey, compact, limestone; glimmering with minute facets of
cale reous spir; not adbering to the tongue; powder light-grey.

Bpecific gravity, - - - - - - - 2721
Comporition, dried at 212° F.—
Carbonie acid, - - . - - - - - - 38.55
Sulphuric acid, - - . - - - - - . .BO
Pho-phoric acid, - - - . - - - - - 12
Lime, = - - = = - = « - -« « 4108
Magnesia, - - . . - - " . - - 2.39
Alumina and oxide of iron, - - - - - - = 1.44
Potash, - - . - - - - - - - - .29
Soda, - - - - - - - . - . - .24
Bilex and 1nsolable silicates, - - . - . - - 9 96
100.856

The air-dried rock lost only 0.30 per cent. of morsture at 212° F.

No. 459—CoaL. Labeled “Pitchener's Coal, Green river, {wo miles
above Livermore, Ohio counily, Ky.”

A shining pitch-black coal; not very hard; with some little infil-
trated pyrites. Heated over the spirit-lamp did not decrepitate much,

the fragments softened, swelled up, and agglutinated, forming an in-
flated coke.

Specific gravity, - - - - . - - 1.272
Proximate Analysis.

Moisture, - - . - B5.50 .
Volatile combustible matters, - 41 !D" Rolak rolutie s, e
Crrbon in the coke, - - 4B.90 - i
Kb, Uruilantidiaris) . 4 m]— Shining cellular coke, 53.30

100 00 10000

The composition of the ashes was found to be

Silica, - . - - . - - . - - - 218
Alumipa and oxide of iron, = - - . e - . 1.98
Lime, a Lrace.
Mugmesia, - - - - - . - = - - .10
1ﬂ55; - - - - - - - - - - ™ .14

4.40
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The ullimale composition of this coal, dried at 212, is as follows:

Carbon, - - . - - - . s
Hydrogeas, - - - - -~ = . -
Sulphur, - - - - - - - .
Ozxygen, nitrogep, and loss, - - . - -
Ashes, - - - - - . - - -

71.618
6.3717
1.7560

16 4565
4 800

———

100.000

No. 470—CoaL.  Labeled “Barret's Coal, two miles north of Harl-

ford, Ohio county, Ky."”

A shining, pitch-black coal; appareutly pure, except from some mi-
croscupical uppearance of pyrites in the fibrous coal which separates

the layers, and some eftlorescence of sulphate of iron.

Over the spir-

it-Jamp it decrepitites a little; burns with a yellow smokey flame;
softens and wells up a good deal, the {ragments agglutinating into a

light cellular coke.

Specific gravity, - - - - - - - 1.311
Prozimate Analysis.
Moisture, - - - - 470 «
Volatile comhustible matters, - 37 Eu} Total velatmatiain, - e
Carbun in the cuke, - - 52.0%2 & .
Ashes, (light-chocolate-brown, ) 5.35} Light shining evke, - 57 40
1W.00 10,00
The composition of the ashes is as follows:
Silica, - - - - - - - - - - 1.24
Oxide of iron and alumina, - - . . - 3.88
Traces of lime and magoesia, and loss, - - . - 26
5.38
The wltimate composition of this coal, dried at 212° is as follows:
Carbon, - - - . . . - - - - T4.510
Hydrogen, - - v . - - 4 - - - 5.332
Balphaur, - - - - - - - - = = 3 054
Oxygen, nitrogen, and loss, - - . - -« - . 12504
Ashes, - - . . - . . . - . . 4.600
- 100.000

The per centage of sulphur is quite considerable.
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No. 461—CoaL. Labeled “Myr. Jackson's Coal, one mile below Crom-
well, Green river, Ohio county, Ky."”

A very dark and glossy coal; easily breakiog into cuboidal frag-
ments; fibrous coal between some of the layers, but no appearance of
pyrites or other impurities. Over the spirit-lamp it does not decrepi-
tate; burps with a very smokey flame; softens very much; aggluti-
nates, and swells into a cellular shining coke.

Specific gravity, - - - - - - - 1.272
Proximate Analysis.
Muoisture, - - - - 5.60 ;
Volatile combustible maticrs, - 38. 3(.1[' Total volatile matler, 43.90
Carbon iv the coke, i ) 53'59} Bright cellular coke, - 58.10
Ashes, (reddish-grey,) - - 2,50
100.00 100.00
The composition of the ashes was found to be—
Silica, - - - - - - - - - 1.19
Alumina, and oxide of irom, . - - - - - 1.28
Lime, - - . - . - - - . - -10
Hagnesia, - - - - - - - - - . 06
2.63
Submitted to wlfimalc analysis, dried at 212°, this coal gave
Carbon, - - - - - - - - - - 756.219
llydrogen, - . - . . - - - - - 5177
Sulphuar, - - - - - - - - . - 1.7U4
Oxyuen, nitrogen, and loss, - - - - . - 14 9500
Robghs: oo B & Wk % a&  # & S B 3.000
100 ULO

No. 223—Sor..  Labeled “Soil, one fool deep, Mr. Harris', Morgan-
{own road, Ohio county, Ky. (Cowl Meusures.)”

Color of the dried soil light yellowish-grey. Careflully washed in
water it left more than 52. per cent. of eand, of which less than 1.
per cent. did not pass through fine belting cloth. This consisted of
flattened rounded particles of lerruginous sandstone.

Ooe thou-ai.d graius, dried at the ordinary temperature, and diges‘ed
fur « month in water containing carhonic aviil, gave up about two and
a third grains of brown exriract, which had the following compositivn,
dried at 212°%:
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Organic and volalile matters, - - - . - -
Alumioa, oxide of iron, and phosphates, . - - -
Lime, - i - - = g & - 5 i
Mugnesia, - - - . - - . - .
Brown oxide of manganese, - . - ! ; .
Sulphuric acid, - - - . = : . - =
Potazh, . . . - - - . - - .
Soda, - - . . . . . = . -
Bilica, - - . - 2 ~ . i 2 =
Carbonic acid and Joss, . - - a - 2 ,

235

Grains.
0. 770
=1k
274
23
JL49
JRT
JOB1
144
J230
275

2.330

Dried at 400° the air-dried soil lost 1.74 per cent. of moisture; and

its composilion, thus dried, was found to be as follows:

ﬂrgnnin and volatile malters, - = - - i S
Alumina, and oxides of iron and manganese, - - -
Cuarbonate of lime, - . - . - . . .
Magnesia, - . - - = - = : -
Phosphoric acid, - - - - . - . -
Sulphuric acid, - - - . " . - % -
Chlorine, - - . . . ‘ . - i 8
Polash, = E & - = 0 3 = % 2.

Sﬂ-da. - - - - - - - - - -
8and and insolable silicates, . . .

L]
LY
]

OWSLEY COUNTY.

5 0BO
4.349
176
.166
101
413
016
157
015
90.166

100.639

No. 160—Coar.  Labeled “Canncl Coal from Haddock's mine, between
south and middle forks of Kentucky river, Owsley county, Ky.”

This coal, of which the prozimale analysis was given in the former

report, page 354, has been submitted to ultimate analysis, with the fol-

lowiog results, viz:

Carbon, . - . - . - .
erdmgen, - = = 2 o & - -
Sulphur, * . 2 ” > . e i
Oxygen, pitrogen, and loss, - - - - .
Aches, - - - - - - : - 2

76.791
6.177
241
13.791
3.000

100.000

As it contains 8 larger relative proportion of hydrogen than any
other of the coals examined, except the Breckinridge coal, it was sub-
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mitted to destructive distillation at a heat graduvally raised to dull red-
ness, and the quaantity of liquid combustible products is second only
to that obtaived from that coal. One thousand gmins of this cannel
coal, dried at the ordinary temperature, gave, on distillation,

248.50 graine of crude oil, (thick and dark colored);
54 50 gruios of ammoniacal water;
589.00 grains of depse coke.

g§92.00
Leaving 108.00 grains for loss and gaseous product.

The gas collected measured 370 cubic inches, and had a very high
illamipating power.

This coal, as well as the cannel coal on Troublesome creek, Breathitt
county, described by Dr. Owen in the precediog report, might doubt-
less be profitably employed in the maunulacture of Benzole, lubricating
oils, Puraflin, &c.

PULASE[ COUNTY.

No. 452—CarBoNaTE of IroN. Labeled *Headwaters of Indian and
Rockhouse creeks, Grassy Gap Survey, Pulaski county, Ky.”

A deose, fine granular, dark-grey carbonate of iron, with a thin ex-
terior layer of bydrated oxide; powder yellowish-grey.
Specific gravity, - - . - - - - 35344
Comporition, dried at 212° F.—
Carbonate of iron, - - B3 0%
Ozxide of iron, - - 20.13
Carbooate of lime, - - - 5.3b

L}

} == 35.60 per cent. of Jron.

Carbonate of magneeia, - - T.48
Carbonate of mangnnese, - 71
Alumina, - - - -  1.95
Phosphoric acid, - - - 1.3
Potash, - - . . - .54
Sods, - - - - - .08

Silex and insolable silicates, - 9.45
Organic matter, trace of sulphar,
aod loss, - - - - .16

100.00
The air-dried ore lost 0.50 per cent. of moisfure at 212°,
This could be very economically emelted, because 1t contains with-
in itsglf all the materials for the flux and the formation of cinder.
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Ores containing about this per centage of iron are more profitably
worked than those which are richer.

No. 467—CuaL.  Labeled “Sears’ Coal, Pitman kill, walers of Pil-
man and Buck creeks, Pulaski county, Ky."

A glossy, pitch-black coal; seemingly pretty pare, with onoly mi-
croscopical appearances of pyritous matter in the fibrous coal, which
separates the thin layers, into which it easily cleaves. Over the spir-
it lamp it softens a little, does not decrepitate, nor swell up much; the
fragments agglutinate only at the ungle& in contuct.

Specific gravity, - - - - - 1.274
Pmnmu Jnufym
Moistuare, - : = -
Volatile combustible matters, - 38. EI]I. Solalvolutle tmtlers, uie
Carbon in the coke - - 57.00
: D g - - :
Ashes, (light-buff-grey,) - - 1 .sn} VR ok e
100.00 100.00
The composition of the ash was found to be—
Lilica, - - . - é . i . . g 0.69
Alumina and oxide of iron, - . - - - - . .88
Magmesia, - - . . - . - - . . .10
Lime, a trace, and loss, - ¥ = - - - . . .23
1.80
On ullimate una!yau this cu-.l dnﬂd at 212", gwe
Carbon, - - - 78.808
Hydrogen, - - - - - - - - - 5.311
Sulphar, - - - - - - - - - .380
Oxygen, nitrogen, lnd loss, - - - - - - - 13.451
Ashes, - - - - - - - . - - - 2.250
100.000

This coal is remarkable for its small proportions of earthy matters
and sulphur.

No. 471—CoaL. Labeled “Lower Bed of Coal, sizly feet under the
Main Coal, Cumberland Mines, Pulaski county, Ky."

A pitch-black, pretty hard coal; cleaving into thin layers, which
are separated by fibrous coal, in which there is scarcely any appear-
ance of pyrites or other impurities. Over the spirit-lamp it does not
decrepitate; swells up very little; burns with a reddish-yellow smoky
flame; leaving a pretty dense shining coke.

33
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Bpecific gravity, - - - - - - - 1.311
Proximate Analysis.

Moistare, - - - - !.49} :
Volatile combustible matters, 33.80 Total yolatile maiters, %0
Carbon in the coke, - - b5B.80
Ashes, (nearly white,) - - 5 'I}D} Coke searcely cohereat. Ll

100,00 100.00

The ashes were found to be composed of
Silica, - 2 i - - E - . . - . 1.69
Alomina, with a trace of oxide of iron, - - . - - 1.38
Lime, - - - - - - = - - - - 10
.17

Submitted to wultimale analysis, dried at 212° gave the following
results, viz:

Carbon, - - - - - - - - . - 76.364
Hydrogen, - . - - - - - - - - 5.200
Bulphur, - - - - . - - . = - .420
Oxygen, nitrogen, and loss, - - - - - - - 14.716
Ashes, - - - - . . - . - - - 3.300

100.000

In its large proportion of oxygen and nitrogen we probably see the
cause why it does not soften and swell up much in burning.

This, like the preceding, which it resembles, is also a remarkably
pure coal.

No. 546—IspuRe LivoNtre.  Labeled “Iron Ore, found in masses of
tons weight, near the mill of Dr. Graham, Rockeastle river, Pulaski
county, Ky.”

A dark-red, mottled with lighter-red, fine granular ore, containing
graios of sand, and glimmering under the lens; does not adhere to
the tongue.

Specific gravity, - - - - - - - 2.696
Composition, dried at 212° F.—
Sand and insoluble silicates, - " - .

- - - 69.18
Oxide of iron, . . - - - - - - - 27.18
Alumioa, - - - - - - . - - - 70
Combined water, - - - - - - - - - 3.50

Magnesia and lime, traces.
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Contains too much sand to be a profitable iron ore, yet it might be
used to mix with calcareous ores, or, with limestone added, to assist in
fluxing ores which were difficult to smelt in consequence of their too
great purity from earthy matters.

RUSSELL COUNTY.
No. 226—SoiL. Labeled “Soi and sub-soil, table land of Russell
county, Ky., four wiles north of Jamestown. (Sub-carboniferous

Sandstone, or Knob Formalion.)

Dry soil of a dark bufl-grey color; sifted through a seive, with one
hundred and sixty-nine apertures to the inch, some ferruginous and
quartz pebbles were removed from it. Carefully wasbhed in water it
left 57. per cent. of fine sand, of which all but ahout 5. per cent.
passed through fine bolting cloth. These courser particles appeared,
under the lens, as rounded fragments of quartz and ferruginous saund-
stone, mixed with a few small enfrochites.

One thouszand grains of the air-dricd soil, digected for a month in
water containing carbonic acid, gave up more than two grains of solu-
ble brown exiract, which, dried at 212° had the following composition:

Grains.

Organic and volatile matlers, - - - - - : - 0910
Alumios, oxide of iron, and phosphates, - - - - .287
Lime, - - . - - - - . - . - 369
Magnesia, - - - - - - - - - - .080
Brown oxide of manganese, - - . : - - - 059
Potash, - - . . . . - - . . 143
Boda, - - - - - - . - - . - 050
Sulphuric acid, - - - - - - - - - 089
Silica, - - . - - . - . - . . 160
Carbonic acid and loss, - - - . - - - - 084
2.221

The air-dried soil lost 3.44 per cent. of moisfure at 400° F.
Dried at which temperature it was found to contain

Orgnanic and volalile matters, - . - . . . g 4.170
Alumina, and oxidesof iron and manganese, - - - - 4.478
Carbonate of lime, - - - - - - . 9 % 178
Magnesia, - . = 3 : . s * ” - 08¢
Phosphoric acid, - - - - - - - . . 053

Sulphuric acid, . - . . . - - . 227
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Potash, - - - - - - - - - - 063
Soda, - - - = = e = e e . .088
8 .o« and insoluble silicates, - - - - - - - 80.7886

Chlorine, a trace.

100.122

The large proportion of sand and silicious matters, and the small
relative amoant of :lumina and oxide of iron, and e~p.cially of phos-
ihorie seid aed the aikalies, explain the poverty of this soil of the
Kuob Formation.  Yet, as the silicious matter is iu a slate of very
fine division, even this, by skillful mauagement iu the proper applica-
tion of manures, may be made and kept quite productive. Whether
this could be profifably done would depend upun local circumstlances.

BIMPS0ON CODNTY.

No. 480—SuBsoi.  Labeled “Red sub-soil, northern part of Simpson
county, three-fourths of a mile from the Warren counly line, Ky.
(Sub-carboniferous Limestone Formation.)"

Dried soil of a handsome brick-red, or light orage-red color. Care-
fully washed in water it left about 454 per cent. of fine eand, mixed
with some larger rounded fragments of quartz mineral, some clear,
zome milky, others colored light-red with oxide of iron, and about
4 per cent. of coaser sand abuut as fine as bar =and, composed of
rounded particles of the same minerals.

One thousand grains of the soil, dried at the ordinary temperature,
digested for a month in water containing carbonic acid, gave up only

about two-thirds of a grain of greyish er/ract, which had the following
composition:

Organic and volatile matters, - - - - - 0.260
Oxide of iron, alumina, oxide of manganese, and phuﬂphut-u 047
Lime, - - - - - - - - - - 064
Magnesia, = . - - - - - - - .033
Potash, - - - . - - - - - - 027
Soda, - - - - - - - - - - .0%20
Silica, - - - - - - - - - - 167
0.608 of a gr.

The air-dried soil lost 4.14 per cent. of moisfure at 360°% dried at
which temperature its composition was found to be as follows:
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Organie and volatile matters, - - - - X - : 702
Oxide of iron, - - - - - = - * = : B 82
Alumipa, - - - - - - - . - " . 11 98
Phosphoric acid, - - - - - - - - . - .24
Carbonate of hme, - - - - . - - a - 21
Hugnthin. - - - - - # - . - i . 20
Browr oxide of manganese - - - - - - - . 13
Purash, - . - - . . - . - - Z 19
monla, - - - - . = - - , = % = T
~n | avd 1nseluble siienles, - - . - . = - 7T1.13
Luss, - . . - . : ' 0z

(SR

A portion of the wolalile malter stated above is no doubt wafer com-
bined with the oxide of ironand a.umina, which are prescn' it aaus -
ally large proportions in this soil, and to the former of which it owes
its fine red color.  These ingredients give the soil the property of form-
ing quite a fixed compound with ergaric matters, as is shown by the
fact that although this soil contins a3 much as 7. per cent. of organic
and volatile subatances, one thousand grains, digested for one month,
gave up only about a quarter of a grain to the earbonated water.
These subst inces also have a considerable attr.ction for ammonia, ab-
sorb it with great facility, retain it with such tenacity that water will
not remove it, and are always found to contain some of it after expo-
sure to the atmosphere. Some of this red soil examined for ammonia
was found to yield only 0.025 per cent. of that compound, but this is
equal to seven hundred and fifty pounds to the acre, to one foot depth.
This amount is probahly but a part of that really contained in this
soil. According to the recent experiments of Th. Way, of Englaud,
all the soils examined exbibited considerable power of absorption of
ammonia, from an atmosphere containing it, and will remove it from
water which holds it in solution. By the analysis of Dr- Kroker, in
the Giessen Laboratory, and of several chemists in the employ of the
Royal Prussian College of Husbandry, in Berlin, all the soils submit-
ted to analysis, for the detection of ammonia, were found to yield quite
large proportions, amounting, in some of the Germ:n soils, to as much
as 18,040 pounds to the acre of ground. to twelve inches of depth,
and in a remarkable Russian black soil to nearly 50,000 pounds!
From these facts Licbig, in his recent publication On the theory nad
practice of agriewlture:" (“UTher Theorie and Praxis in der Landwirth-
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schaft.” Braunschwelg, 1856,) not yet translated into English, tri-
umphantly contends, that as nitrogen (contained abundantly in ammo-
nia,) is so constantly and plentifolly supplied by the atmosphere, the
nuneral ingredients of the soil are the only essential elements of vege-
table structures which are in danger of exhaustion, and which need be
restored to the soil to maintain it in a state of fertility.

By comparing the above analysis of this peculinr sub-soil, with that
of the surface-soil from the same locality, detailed in the preceding
report, pages 355=0 and 579, marked dillerences of compesition and
properties will be noticed.

The surface soil gave nearly three grains of erfruct to the carbonat-
ed water, although containing less organic and volatile matters, but 1t
contains only about one-third as much oxide of iron and alumina as
this sub-soil, and considerably more fine sand nnd silicates. The sub-
soil contains rather more phosphoric acid and alkalies than the soi/; and,
if gradually mixed with the surface soil, by deep ploughing, would
give greater tenacity and strength to it, as it became exhausted by
cropping. The great affinity of this red sub-soil, for organic matters,
might, however, cause too great a mixture of it with the soil to be at
first rather injurious than beneficial, but the simultapeous application
of lime to the land might be useful.

TRIGG COUNTY.
No. 420—LivoNtre.  Labeled “Iron Ore,—*“honey-comb ore”— Capt.
Williams', waters of Little river, Trigg county, Ky.”
A porous, friable mineral, composed of numerous thin contorted

layers of reddish-brown dense limonite, separated by soft ochreous
matter; powder light yellowish-brown.
Composition, dried aL 212° F.—

Ozxide of irom, - - - 58.10 == 39.28 per cent. of Jron.
Alumina, - - . - 45
Phosphoric acid, - - - .38

Bulphar, a trace.
Lime, a trace.

Magnesia, - - - - .57
Brown oxide of manganese, = 1.05
Potash, - - - - 34

Soda, - - - - . A8
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Silex and insoluble silicates, - 30.15
Combined water, - . - 10.70
LI:I'II. = a = £ I ‘IH

100.00

The air-dried ore lost 1.00 per cent. of moisture at 212°.
A good silicious limonite.

No. 421—Livosne Labeled “Iron Ore, Haemaliic variely, Capl.
Williams’, waters of Liltle river, Trigg counlg, Ky.”
A dense, dark-reddish-brown limonite, with some red and yellow

ochreous incrustation, and cavities lined with botryoidal concretions;
powder rich browunish-yellow.

Specific gravity, - - - - - - - 3778
Compotition, dried at 212° F.—
Oxide of iron, - - - 79.40 == 55.60 per cent. of Jron.
Alumina, - - . - 45
Phosphorie acid, - - . 87
Brown oxide of manganese, - .67
Magnesia, - - - - .60
Potash, - - - - - 21
Soda, - - - - - 05
Bilex and insoluble silicates, - 5.76
Combined water, - - - 11.98
Loss, - - - - - 02
100.00

The air-dried ore lost 0.70 per cent. of moisfure, at 212°,

A very rich limonite, which will not only require the addition of
limestone but also of some silicious matter or ore to form a sufficient
amount of cinder in the furpace to protect the reduced iron from the
direct influence of the oxygen of the blast. The ore described just
preceding this would, no doubt, answer this purpose admirably.

No. 457T—Lmestoxe Labeled “Hydraulic Limestone near Mr. Hen-
dricks’, four miles above the mouth of Litlle river, Trigg county,
Ky+l'l
A dull, fine, granular, grey limestone; not adhering to the tongue;

exhibiting a few small specks of of calcareous spar; powder of alight

grey color.
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Specific gravity, - : : . ; :
Composition, dried at 212° F.—

Carbonic acid, - . - 2 = -
Phosphoric acid, - - - - -
Lime, - - - - - -
Magnesia, - - - - . . -
Alumina, oxide of iron, &ec., - - -
Potash, . - . . -

Boda, - - . - - - - -
Silex and insoluble silicales, - -

The air-dried rock lost 0.30 per cent. of maisfure at 212° F.

No. 458—LiuestoNe. Labeled “ Hydraulic Limestone.”

Bpecific gravity, - - .
Composition, dried at 212° F.—

Carbonic acid, - = - - &

Phosphoric acid, - - - - :

Sulphuric acid, - - - - . .

Lime, - - - . = &
Magnesia, - - - - F . &
Alumina, = - = = a -
Oxide of iron, - . a . . i
Potash, - - : B - : )

Soda, - - - = = = . =

Silica and insoluble silicates,

Loss, - - - - - - - -

-

2.702

2.696

The air-dried rock lost 0.20 per cent. of moisture at 212°.

CNION COUNTY.

40.90
-06
43.91
7.00
.36
-21
.09
8-36

100.89

38.85
.92

28.61
14.77
1.23
73
.27
.30
13.68
.36

100.00

No. 237—SoiL.  Labeled “Soil, taken ten tnches below the surface on
Pond creek bottom, eighl miles north-east of Caseyville, Union county,
Ky ; called there “Black Botlom,” land of Esquire Gains, (No. 1.)

(Coal Measures.)

Dried soil of a mouse color. Washed carefully with water it left
about 28 per cent. of mouse-grey fine sand, which contained about 3.
per cent. of coarser quartz grains, mixed with rounded particles of a

ferruginous miucral.
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One thousand grains, digested in water containing carbonic acid for
a month, gave up about two and a quarter graing of drown eziract,
which, dried at 212° has the following composition, viz:

Organic and volatile matters, - - = - - = = - 1.190
Alumina, oxides of iron and manganese, and phanphateu, - p - .0ag
Lime, colored with oxide of manganese, - - - - - . .386
Maguesia, - - - - - - - - - - - 083
Sulphuric acid, - - - - - - - - - - .188
FPotash, - - - - - . - - - - . 046
Sods, - . - 2 - a - - - - - - 187
Bilica, - - - “ z & u % 3 4 a Z .181
2.280
The air-dried soil lost 2.76 per cent. of moisture, at 365° F.
Its composition, thus dried, was found to be—
Organic and volatile matters, - - - - - - - 4.580
Alumina, - - - - - - - - - - 2.986
Ozxide of irom, - - - - - - = - 2.666
Carbonate of lime, . - - - - - - - .396
Mugnesia, - - = = . - - £ - . .390
Brown oxide of manganese, - - - . - - - - 0566
Phosphoric acid, - = - - - - - . - - 115
Sulphuric acid and chlorine, not estimated.
Potash, - - - - . = - . = . & .139
Soda, - - " - - - . - . - - - A16
Sand and insoluble silicates, - - - - - - - - BB.426
Loss, - - - - - - - - - - - - .130
100.000

No. 235—SuoB-soi..  Labeled “Sub-soil from the land of Esquire
Gains, on the poinis making lo Pond creek; taken a quarter of a mile
distant from No. 1, (the preceding,) Union county, Ky."

Color of the dried soil buff-grey; when galcined of a brick-red.
Washed carefully with water it left a considerable proportion of fine
sand, (weight lost,) all of which passed through the finest bolting
cloth.

One thousand grains of the air-dried soil, digested for & month in
water containing carbonig acid, gave up nearly a grain and a half of
light-brown extract, composed of—

84
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Grains.

ﬂ'rgnmc and volatile matters, - - - - - - - 0.700
Alumina, oxides of iron and manganese, and phmphntea - - 048
Carbonate of lime, - - - - - - - - - .128
Carbonate of magnesia, - - - - - - - - - 105
Sulphuric acid, - - - - . - - - - - 051
Potash, - - . - : = - - . = - 058
Bods, « = = e = = = = = = e oa 030
Silica, - - - - - - - - - - - - .360
1.480

The air-dried sub-soil lost 3.16 per cent. of moisfure, at 400° F.
Its composition, when thus dried, is as follows:

Organic end volatile matters, - = = - - - - - 2.740
Alumina, and oxides of iron and manganese, - - - - - 9.530
Carbonate of lime, - - - . = . - 2 : 276
Magnesia. - - - - - . . . : - : 287
Phosphoric acid, - - - T B . ’ - - 147
Sulphuric acid, - - . - . = Z - S = 288
Chlorive, - - . - . - - - . - : .003
Potash, - . - : - - . - . " . .185
Soda, - - - - - - - - - 3 T 2 056
Sand and insolable silicates, - - - - - . - - B6.130
Toww: = = s ow ow wwm om ow  amm #  ae i 358

100.000

No. 256—SoiL.  Labeled “Soil, derived from the shaley rock above
the Anvil Rock, forming remarkable flat Post Oak glades, Shawnee-
lown road, tiro and a quarler miles north-east of Mulford Page's
land, Union counly, Ky. (Coal Measures.”)

Color of the dried soil light-grey. Carefully washed with water one
thousand grains of the air-dried soil left five hundred and seventeen
graing of fine sand, of which one hundred and eighteen grains were
too coarse to go through fine bolting cloth, and consisted principally
of nearly spherical particles of ferruginous sandstone and iron ore,
with rounded grains of quartz—hyaline, milky, yellow, and red.

Ope thousand grains of the soil, digested in water containing car-
bonic acid for a month, gave up about two grains of light clove-brown
colored ex/raet, which contained the following ingredients:
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Organic and volatile matters, - - - - . - . 0.589
Alumina, oxides of iron and manganese, and phu-uphate:, - - 197
Lime, - - - - - - - - - - - - 1u4
Magnesia, - - - . - . P _ " " ; 130
Sulphuric acid, - : = - . : 2 : : = 136
Potush, - . . - . - - i - - . 085
Shilae: s % W nm B B % 4 mp &  sm B 163
Silica, - . - ‘ 3 : - . i . 3 z .290
Carbonic acid and loss, - - - - - - 226

1.920

Dried at 370° this soil lost 3.54 per cent. of moislure, and had the
following composition, viz:

Orzanic and volatile matters, - - - - - - - - 3.670
Alumina, - - - - - - - - - - - 2.230
Oxide of iron, - - - - - - - 5.080
Brown oxide of mangunese, - - - - - 080
Carbonate of lime, - - - - - - - - - 136
Magnesia, - - - - - - - . - - - .633
Phosphoric acid, - - - - . . 2 - - - 088
Sulphurie acid, - - - - - - .466
Chlorine, - . - - . : - - - . » 0U3
Potash, - - - . - - - . . - - 087
Soda, - - - - . T T R 062
Sand and insoluble silicates, - - - - - - - - 87.250
Loss, - - - . . - - . - - - - 215

100,000

No. 220—MarL  Laleled “Murl, taken from a bed four feel thick,
overlaying a bed of coal eleven inches thick, near the top of a hill, on
the land of Francis H. Shouse, Union county, Ky."”

In greenish, slate-colored lumps, containing fragments of encrinal
stems, small eyathophilli, pieces of fossil bi-valve shells, and fragments
of small coral stems.

Qae thousand grains, washed with water, with careful trituration in
a mortar, left 548 grains of mixed sand and fmagments of fossils, of
which 309 grains, principally of fne sand, passed through fine bolting
cloth.

Dried at 400° this marl lost 1.92 per cent. of moisture, and had the

following composition :
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Organic and volatile matters, - - - - - - - - 7.060
Alumina, and oxides of iren and mangapese, - - - - 6.700
Carbonate of lime, - - - - - - . - - 50.850
Magnesia, - - - - - - - - - - - .698
Phosphoric acid, - - - - . - - - . - .280
Sulphuric acid, - - - - - - - - - . 1.386
Ohlotine; = = = % s o»  ge My W ve 062
Patash, A TR T TR R 310
Soda, - - - - - - - - - - - - .166
Sand and insoluble silicates, - - e - . - - - 32.870

100.162

This might be used as a top-dressing to increase the fertility of poor
silicious or exhausted soils, in its neighborhood, but would not pay its
carriage for any great distance.

No. 180—Coar. Labeled “Five feel, or main Mulford coal, Union
county, Ky.”

A glossy deep black coal; firm, but not very hard; havinga little
fibrous coal between the layers, but no marked appearance of pyrites.
Over the spirit-lamp it does not decrepitate; softens and swells very
much, and agglutinates into a very inflated coke.

Bpecific gravity, - - . - - - - - 1.321

This coal, of which the prozimate analysis was given by Dr. Owen
in his first report, page 49, has been submitted to ulfimate analysis,
and examined, as to itsa product of bituminous oils and illuminating
gas, by destructive distillation.

Ultimate Analysis.

Carbon, . - - - - - - . . - 76.200
Hydrogen, - - - - - - . - - - 5.644
Balphur, - - - - - - - . . - 1.748
Nitrogen, - - < - - . . - . - 562
Oxygen and loss, - - . . . . - . . 8.258
Ashes, - - . . - - . - . - - 7.6800

100.000

The products of the distillation of 1,000 grains of this coal, at a

heat gradually increased to redness, io 8o aveuage ol two experiments,
were 8o follows:
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136.50 grains of thick dark crude oil;
64.75 grains of ammoniacal water;
684.00 grains of coke;

Leaving 115.75 graina for gas and loss.

The gas collected measured 567.50 cubic inches, on an average, and
possessed high illuminating powers.

It will be seen, therefore, that whilst this coal eannot be profitably
employed in the manufacture of the bituminous oils, Beuzole, and
Paraffin, it is a very good coal for both gas and coke. Its wl//imate
analysis shows but a small proportion of oxygen and nitrogen. The
only drawback to its use is the considerable proportion of sulphur
which it is found to contain. This ingredient, however, like the earthy
matters which form the ash, is found to vary in its proportion even
within the compass of a single lump of the coul.

No. 188—Coar. Labeled “Ice-house C(oal, Mulford’s mine, Union
counly, Ky.”

A not very glossy, but quite dark-colored coal; not very hard, but
firm; presenting irised appearances, and some incrustation with sul-
phate of lime, but no pyritous matter, and little fibrous coal. Over
the spirit-lamp it swella up considerably, and agglutinates into a cellu-
lar coke.

Specific gravity, - - . - - - - 1.326

The proximate analysis of this coel was also given by Dr. Owen in

first his report, page 51.

Ultimale Analysis.
Carbon, - - - - - - - -

- - 73419

Hydrogen, - - - . - . . . - - 4977
Sulphur, - - - - - - - . - - 2.824
Nitrogen, - - . - - - - - - - 1.658
Oxygen and loss, - . - - - - - - - 10.3%2
Ashes, - - - - - = - . . .« -  £800
100.000

Submitted to destructive distillation, as above described, the Ice-
bouse Coal gave, from a thousand grains,—
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108.00 graios of heavy, thick, dark, crude oil;
73.00 grains of dark colored ammontacal water, having the odor of
creosote;
714.00 grains of coke, (rather dense);
Leaving 105 00 grains for gas and loss.

The gas collected mcasured 4G5, cubic inches, and did not possess
very high illuminating power. It was greatly contaminated with sul-
phuretted bydrogen, from the large proportion of sulphur contained
in the coal.

For comparison with these Kentucky coals, T have appended at the
end of this report an ultimate analysis of the Youghiogheny coal, of
Pennsylvauia, which is generally preferred in this region for the man-
ufacture of illuminating gas.

No. 1606—Coan. Labeled “Coul from Cusey's mine, near Caseyville,
Union county, Ky.”
This coal, of which the prorimale analysis was given in the former
report. page 361, has been submitted to wlfinale analysis, with the fol-
lowing results:

Curbon, - - - - - - - - - - 74.309
Hydrogen, - - - - - - - - - . 5.244
Eulphur, - - . - - - - - - - .880
Oxygen, nitrogen, and loss, - - - - - . - 11.967
Ashes, - - . - - - - . . - - 7.600

100000

WARREN COUTNY.
No. 417=-Aavoxime.  Labeled * Hydrated Oride of Iron, in the ridge
above the conglomerate, amongst sandstone; waters of Claylick creek,
seven indles ubove the mouth of Darren river, Warren county, Ky."
Exterior erust an irregular layer of dense, hard, dark-brown limon-
ite, with a few minute specks of mica; interior friable, yellowish, and
reddish ochreous matter.
Composition, dried at 212° F.—

Oxide of iron, - - - 67.14 == 47.02 per cent. of Jron.
Alumira, . . - - .BO
Phosphoric acid, - - -  .BB
Carbonate of lime, - - - .27

Magnesia, - - - - 67
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Brown oxide of manganese, - 1.37

Potash, - - = - 37
Silex and insoluble silicates, - 17.25
Combined water, - - - 11.16

100.59

The air-dried ore lost 0.70 per cent. of moisture at 212°.

WATYNE COUNTY.
No. 450—Limoxite. Labeled “DBog Iron Ore, Meadow creck, Wayne
county, Ky.”

A friable, dark-brown mineral; adhering to the tongue; presenting
many irregular cavities, lined with lighter colored material; powder of
a dark-bruwn color, becoming of a lighter-brown by calcination.
Compoaition, dried at 212° F —

Ozxide of iron, - - = 23.70 == 16.59 per cent. of fron.
Alumina, - - - - B6.02
Phosphoric acid, - - - 113
Lime, a trace.
Magnesia, - - - - 5
Brown oxide of manganese, - B8.62
Potash, - - - - .42
Soda, - - - - = 16
Silex and insoluble gilicates, - 5235
Combined water, - - - 891
Tuu. 00
The air-dried ore lost as much as 5.80 per cent of moisture at 212°

F. :

Too poor to be smelted alone, and containing too much phosphoric
acid to be desirable for mixture with the richer ores of iron. The pro-
portion of oxide of manganese in this ore is quite counsiderable.

No. 453—Lmuoxite.  Labeled “Iron Ore from the Old Iron Works,
Wayne county, Ky.”

A dark, reddish-brown, dense limonite, with numerous irregular cav-
ities. Powder of a rich maroon color.
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Specific gravity, - . . i - - = 3.252
Composition, dried at 212° F.—
Oxide of iron, - - - 58.30 — 40.82 per cent. of Jroa.
Alumina, - - - - 1356
Phosphoric acid, - - . .70
Carbonate of lime, - - 45
Magnesia, - - "- - .37
Potash, - % - - - .21
Soda, - . - - - .03
Silex and iosoluble silicates, - 35.35
Combined water, - - - 399
100.75

The air-dried ore lost 1.90 per ceot of moisture at 212° F.
A very good silicious iron ore, which requires only the addition of
limestone to flux it in the furnace.

No. 229—Soi..  Labeled “Average qualily of the “Barren” soil of
Wayne county, Ky; hickory and black oak land, walers of Meadow
creek; based on a reddish ferruginous sub-soil. (Sub-carboniferous
Limestone Formation, or Stylina Chert.”)

Color of the dried soil dark-brownish-grey. Washed with water,
one thousand grains of this soil left four hundred and ninety-eight
and a half grains of brown-grey sand, generally very fine, and contain-
ing ninety-one grains of coaiser sand, the particles of which, examin-
ed with the lens, were hyaline, milky, and yellow quartz, with small
rounded fragments of a ferruginous mineral.

One thousaod grains of the air-dried soil, digested for a month in
water containing carbonic acid, gave up more than two grains and a
half of brown ertract, dried at 212° which was found to consist of the

following ingredients, viz:

Grains.
Orgnnic and volatile matters, - - - - - - - - 1.170
Alumina, oxide of iron, and phosphaltes, - - i - . 993
Lime, - - - - - - - - - - - : .330
Magnesia, - - - - - - - - - - . 120
Bulphuric acid, - - - . - - . " - . .151
Potash, - - - - - - - . . a a 096
Bods, - - - - A - - - - 067
Bilica, - - - . - . " - . a . . 140
Ozxide of manganess, chlorine, and loss, - - . 254

2.561



CHEMICAL REPOAT OF GEOLOGICAL BURVEFY. 273

The air-dried soil lost 3.16 per cent. of moisture at 380° F.; dried
at which temperature, it was found to have the following composition,
viz:

Organic and volatile matters, - - - - - - - 5.370
Alumina, - - - - . - - - % - - 4.326
Oxide of iron, - - - B - - - - - - 2.5626
Carbonate of lime, - - - - - - - - - .256
Magnesia, - - - - - - - - - . 246
Brown oxide of manganese, - - - - - - - 236
FPhosphorie acid, - - - - - 036
Potash, - - - - - - - - . - 115
Soda, - - - 3 - - - - - .136
Sand and insoluble silicates, - - - - - - 86.068
Sulphuric acid, chlonne, and loss, - - - - - - .687

100000

The only essential ingredient of this soil, which falls far below the
average proportion, is the phosphoric acid. The application to it of
bone-dust, or other plosphatic manures, would no doubt be greatly ben-
eficial. Guano, Poudrette, super-phosphate of lime, &c., in mixture
with ordinary barn-yard manure, would greatly increase its fertility.

No. 234—SotL.  Labeled “Meadow creek soil, Dougherty farm, Wayne
counly, Ky.”' “See Dr. Owen’s notes.”

In lumps, like dried clay; nearly black; of the color of onion
seed. (Sub-carboniferous Limestone Formation.)

Washed with water, one thousand grains of this soil left only 1774
grains of fine black sand, &c., which contain only twenty-two grains
of coarser particles, part of which were blackened vegetable remuins,
which, when removed by burning, left about 164 grains coarse sand,
consisting of rounded particles of milky quartz, carnelian?, and a hard
ferruginous mineral.

One thousand grains of the air-dried soil, digested for a month in
water containing carbonic acid, gave up more than eight and a half
grains of brown exfracl, dried at 212°. The infusion, before evapora-
tion, had a smell like that of stable manure, or rotten straw; and the
ezlract, when moistened, had the same odor.

The composition of this watery extracts was as follows:

35
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Grains.
Organic and volatile matters, - - - - - - - 4.120
Alumina, oxide of iron, and phosphates, - - - - - .348
Carbonale of lime, - . = . - - - - = 3.773
Magnesia, - - - - = = . = = . . 023
Potash, - - - - - - - - - - - .034
Boda:: = = & & & mr = w0 m & % .058
Ei]icﬂ, - = = - - = - = - - - = 178
Ozxide of manganese and sulphuric acid, not estimated.
8.534

It is probable that much of the lime stated as carbonate of lime was,
in the extract, united with organic acids, which, when burnt out, left it
in combination with carbonic acid. This soil contains a considerable
proportion of such compounde, and hence the large amount of ezfract
taken up by the carbonated water.

Dried at 365° F., the air-dried soil lost 8.28 per cent. of moisture!
Thus dried its composition is as follows :

Organic and volatile matters, - - - - - - - 21.560
Alumina, - - - - - - - - - - - 10.240
Ozxide of iron, - - - - - - - - - - 3.120
Lime, - - - - - - - - - . - - 1.021
Magnesia, - - - - - - - - - - - 922
Brown oxid= of manganese, - - - - - - - - .078
Phosphoric acid, - - - - - - - - - - -229
Sulphuric acid, not estimated.
Potash, - - - - - - - . - - - -351
Bods, = & & s % e w0 F 0% & e .123
Band and silicates, - . - . - - - - - 62.508
100.150

A remarkable soil, from the very large proportion of organic mat-
ters which it contains. Its contents of lime, phosphoric acid, pot-
ash, and soda, are also above the average. If properly drained it
would prove a very productive soil. Its very dark color would cause
it to become very warm under the action of the sun, in consequence
of its great power of absorbing heat.

WHITLEY COUNTY.

No. 231—S8o1L. Labeled “Soil, from the Coal Measures of Whitley
county, slope of the Clear fork, where the ferruginous shales prevail.
Natural growth Beech, While Oak, and Hickory.”
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Color of the dried esoil yellowish-grey or buff-grey. It contains
flat, angular fragments of ferruginous sandstone and iron ore. Wash-
ed carefully with water, one thousand grains left 466. grains of dirty
buff-grey sand, mostly fine enough to pass through the finest bolting
cloth, but containing 144 grains of coarser sand, the particles of
which, examined with the lens, were rounded quartz grains—hyaline,
milky, and yellow—with small fragments of a ferruginous mineral,
with the angles rounded.

One thousand grains of the air-dried soil, digested for a month in
water containing carbonic acid, gave up more than two grains of drown
extract, dried at 212% of which the composifion was—

Grains.

Organic and volatile matters, - - - - - - - - 1.160
Alumina, oxide of iron, and phosphates, - - - - - .218
Carbopate of lime, - - - - - ~ . . - 058
Magnesia, - - - - - - - - . . . 023
Sulphuric acid, - - . - - . £ . i g 1929
Potash, - . . . . . - - . . " 054
Soda, - - - - - - - - - e - 151
Silica, - - - - - » . - - . : . 090
Oxide of manganese and loss, - - - - - .339
2299

Dried at 390° this soil lost 3.28 per cent. of moisfure, and present-
ed the following composition:

Organic and volatile matters, . - . . - - - 6.300
Alumina, - - . - - - . - v . - 5.260
Oxide of iron, - - . - - - . - - - B5.660
Carbonate of lime, - - - - - . - - - 0786
Magoesia, . . . " " - - - . - 121
Erown oxide of manganese, - - - - - - - .420
Phosphoric acid, - - . - . . - - - 165
Sulphuric acid, - . . - " - i " - - 322
Potash, - - 4 - - . a & = : = 170
Soda, S - - - T 147
Sand and silicates, - . . . - - - - B0.786
Lol = 2« W % @ W % @ W & @ 573

100.000
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No. 447—CarpoNATE oF IBoN. Labeled “Carbonate of Iron, the so-
called sil er ore of Swift's mine, Log Mountain, Whitley county, Ky."
(“White Mineral Hydrated Silicale of Alumina®”)

A dark-grey nodular carbonate; not adheriog to the tongue; ex-
hibiting minute quartz crystals, specks of pyrites, and incrusted, o
parts, with quartz and another white mineral, which was found to be
the silicate of alumina; powder of a mouse-grey color.

Composition, dried at 212° F.—

Carbonate of iron, - - - 78B.35
Oxide of iron, = - 3.35} Bl
Carbonate of lime, - - .BB
Carbonate of magnesia, - - 267
Carbonate of manganese, - 1.49
Alumina, - - - - .58
Phosphoric acid, - . - .63
Sulphur, - - - - .26
Potash, - - - - .29
Boda, - - - - .45

Silex and insoluble silicates, - 9.88
Organic matter, trace of copper,
and loss, - - - - 1.18

———

100.00
The air-dried ore lost 0.20 per cent. of morsture, at 212"

No. 199—CarBosate ofF InoN. Labeled “ Nodular Carbonate of Ironm,
found in the shale at the Falls of the Cumberland river, W killey coun-
ty, Ky. The so-called silver ore of Cumberland Falls.”

Of a dull dark-grey color, with infiltrations of a emall quantity of
whitish mineral, (silicate of alumina,) in the fissures; scarcely ad-
hering to the tongue; powder of a yellowish-umber color.

Composition, dried at 212° F.—

Earbulutc.. of iron, - . - 1!.13} == 38.81 per cent. of Jrom.
Ozxide of irom, - - - - 494
Carbonate of lime, - - - 1.15
Carbonate of magnenia, - - 1.58
Carbonate of manganese, - 394
Alumina, - - - - .78
Phosphoric aeid, - - - .16

Sulphur, - . - - -09
Plliilth. - = - 2 30
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Soda, - - . - = .19
Bituminous matters, - - 385
Silex and insoluble silicates, - 9.95
Moisture and loss, - - . .63

100.00

The air-dried ore lost 0.50 per cent. of moisture at 212°,

The above analyeis of this somewhat noforious ore was made at this
laboratory befure it was known to me that Dr. Owen had also made a
full examination of the same mineral, the results of which are publish-
ed on page 235 of his first report. Indeed, this ore has been frequent-
ly examined, in consequence the wide prevalent belief, a few years ago,
that it contained a considerable proportion of silver. Whatever
may have beer: the motives prompting those who originated the state-
ment that the Cumberland Falls Iron Ore was rich in silver, it is cer-
tain that a great number of person were deluded into the purchase
of shares in a stock company, which was organized for working this
new Potosi. The excitement, about the latter end of the year 1850,
was so great on this subject that individuals in other states were induc-
ed to leave their homes in order to embark in this flattering pursuit;
and even now, the writer is informed, a hope still lingers in the minds
of some in the neighborhood of the falls that some day & man “well
versed in the working of metals’” may come along, who, by his me-
talurgic skill, will change their iron ore into silver—a feat which was
fora time played off before the excited stockholders, to the extent of
exhibitiog five or ten cents worth of silver from his crucibles, by a Cor-
nish miner, who bad been employed by the prime movers of the spec-
ulation.

The ore isa very good iron ore, approaching the so-called black-band
ore in its composition, but not containing as much bituminous matter
as that variety. It could be quite economically smelted into a good
quality of iron.

No. 448—Lwvoxite.  Labeled “Iron Ore, head waters of Mud creck,
Whitley county, Ky.”

A dense, compact, limonite, of a dark-brown color; nearly black;
exhibiting some lustre; some surfaces covered with red and yellow
ochreous mineral; a few irregular cavities throughout the mass; pow-
der of a rich light yellowish-brown.
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Specific gravity, - - - . - - - AT
Composition, dried at 212° F.—
Oxide of iron, - - BO0.50 == 56.37 per cent. of Irom.
Alumina, - - - - 1.88
Brown oxide of manganese, - 1B
Phosphoric acid, - - - 37
Carbonate of lime, - - - .18
Magnesia, d - - - .80
Potash, - - - - - .20
Soda, - - - - - .19
Silex and insoluble silicates, - 2.48
Combined water, - - - 12.66
Loss, - - - - = .56
100.00

The air-dried ore lost 1.30 per cent. of moisfure at 212° F.
A very pure hydrated oxide of iron—so pure that some poorer ore
must be mixed with it to smelt it successfully in the high furpace.

No. 449—CarBoNaTE oF IroN. Labeled “Carbonate of Iron, well al
Mr. Sears’, mouth of Poplar creck, Whitley counly, Ky."

A dark grey, fine granolar, dense ore; in parts changed into brown
and yellowish-brown; adhering to the tongue; powder dark-yellowish-
grey-

Specific gravity, - - - - - - - 3.432
Compogilion, dried at 212¢ F,

Carbonate of iron, - - - 67.72
Oiide of ircn, : : 5 5,99} == 37.60 per cent. of Jron.
Carbonate of lime, - - 338
Carbonate of magnesia, - - 10.06
Carbonate of manganese, - .70
Alumina, - - - - 1.58
Phosphoric acid, - - - .76
Potash, - - - - 30
Hoda, - - - - - .11
Silex and insoluble silicates, - B8.48
100.07

The air-dried ore lost 0.50 per cent. of moisfure at 212°,

No. 451—LiMorntre. Labeled “Irom Ore, south part of Pine Moun-
tain, Whitley county, Ky.”
A dark red-brown friable limonite; irregularly fine cellular; powder
of a dull red color.
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Composition, dried at 212° F.—
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Oxide of iron, - - - 63 60 == 44.53 per cent. of Jron.
Alumina, - - - - 298
Phosphoric acid, - - - 31
Salphur, - - - - .B5
Brown oxide of manganese, - .31
Lime, a trace.
Magnesia, - - - - .30
Potash, - - - - 34
Soda, - - - - . .29
Bilex and insoluble silicates, - 17.25
Combined water, - - - 13.75
Loss, - - - - . 02
100,04

The air-dried ore lost 4.00 per cent. of moisfure at 212°.
This ore would require no addition but tbat of limestone to flux it

in the furnace.

WOODFORD COUNTY.

No. 54T7T—LmestoNE

Labeled “Lepteena Limestone, under the fine

Woodford sotl, near Versailles, Woodford counly, Ky. (Lower Si-

lurian Blue Limestone.”)

Very full of fossil remains, (shells, coral, and crinoid stems;) fresh
fracture, of a dark-grey color, glimmering with minute facets of cal-
careous spar; weathered surfaces dirty-buff, and very irregular from
rapid disintegmtion; powder of a light-bufl-grey color.

Composition, dried at 212° F.—
Carbonate of lime, - - -

Carbonate of magoesia, - .
Alumina, and oxides of iron and
mungangae, - = fr

Phosphoric acid, - - -
Sulphuric acid, - " .
Potash, - - - . -
Soda, - - - -

Bilex and insoluble silicates,

91.33 == 51.25 Lime.
.56

1.63
T0
.33
34
43

5.18

100.40

The air-dried rock lost 0.20 per cent. of moisture at 212° F.
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No. 548—LivestoNe.  Labeled “Hill at Shryock’s ferry, Woodford
county, Ky. (Bird’s-eye Limestone? of the Lower Silurian Forma-
tion.”")

A compact, very fine grained rock, with casts of fucoid stems ()
passing perpendicularly through it, which are filled with pure calcare-
ous spar; of a handsome yellowish-grey color; powder white.

Specific gravity, - - - - - " 2 706
Composition, dried at 212° F.—

Carbonate of lime, - - - 94.75 = 53.17 of Lime.

Carbonate of magnesia, - - 1.98

Alumins, and oxide of iron, &e., .63

Phosphoric acid, a trace.

Salphurie acid, - - . 30

Potash, - - - . . .23

Soda, - - - - - a2

Bilica and insoluble silicates., - 2.18

100.37

The air-dried rock lost 0.20 per cent. of micislure at 212°.

This limestone being harder, of less easy disintegration under at-
mospheric influences, and containing less phosphoric acid and alkalies
than the preceding, will not contribute so much mineral fertilizing
matter to its super-incumbent soil as that rock, or as the one which
immediately follows this.

No. 549—Limestone.  Labeled, “Bellerophon Limestone, (“Nigger-
head,”) near Versailles, Woodford county, Ky.”
A light-grey, granular limestone, full of fossils, glistening with
snall facets of calcareous spar, and exhibiting some yellowish-brown
infiltrations of oxide of iron.

Composition, dried at 212° F.—
54.12 === 96.24 carbonate of Lime.

Lime, - - - - -

Hdagoesia, - . . - 45
Carbonic acid, - - - 41.90
Alumina, and oxide ofiron, &ec., 1.04
Phosphoric acid, - - » .63
Sulphuric acid, - - - 1.78
Potash, . - - - .48
Soda, - . - - - 39

Silex and osoluble silicates, - 1B

101.57
The air-dried rock lost 6.20 per cent of moisture at 212° F.
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No. 550—Soi..  Labeled “Virgin Soil, from Judge R. C. Graves’
farm, waler-shed befween Greers’ creek and Clear creek, near Ver-
sailles, Woodford county, Ky. Natural growth—hackberry, ash,
tealnut, mulberry, boz elder, &'c. One of the best soils of Ky.”
Color of the dried sovil dirty-brown, or light-umber, with a slight

tint of reddish. One thousand grains of this soil, careflully wushed
with water, left about 688. grains of light-umber colored sand, of
which only about 90 grains was too coarse to go through the fingst
bolting cloth. This coarser portion of the sand, is composed of small
rounded grains of soft iron ore, and of barder dark ferruginous min-
eral, with very few rounded quartzose particles.

One thousand grains of the air-dried soil, digested for two months
in water containing carbonic acid, gave up more than six grains of
yellowish-brown eziract of the following composilion, dried at 212°
Viz;

Grains.
Organic and volatile matters, - - - - - - - 0.210
Alumipa, oxide of iron, and phosphates, - - - - - - .888
Brown oxide of manganese, - - - - . - - - .498
Carbonate of lime, - - - - - - - - - 3.377
Magnesia, - - - - L - - - - - - 230
Sulphuric acid, - - - - - - - - - - .662
Potash, - - - - < - . ; - - - 100
Soda, & trace.
Silics, - - - - - - - - - - - 149
6.014

The air-dried soil lost 4.70 per cent. of moisture at 400° dried at
which temperature its composition is as follows:

Organic and volatile matters, - - - - = = % 7.771
Alumioa, and oxides of iron and manganese, - - - - 129861
Carbonate of lime, - - - - - - - - - ?.464
Magnesia, - - - - - - - - - - - 173
Phosphoric acid, - - - - - - - . - - 319
Sulphuric acid, - - - - - - - % % . 150
Potash, - - - B - - . “ = . . 394
Soda, - . - . - - - - ' - - . .130
Band and insoluble silicates, - . - - - a i« - 75.966
Loss, - - - - - - - - e .- .372

100.000

as
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No. 551—SBo1.  Labeled “Same soil as the preceding, from a field in
constant cullivation since 1808, when a crop of hemp was raised; it
has been fourleen years in hemp; average of the last year’s (1855)
crop of corn eighlteen to twenly barrels, (of five bushels each,) to the
acre; it has produced thirty-four bushels of wheat lo the acre; Judge
Graves' farm, near Versailles, Woodford county, Ky.”

Color of the soil like that of the preceding, but a little lighter.
Carefully washed with water one thousand grains of this soil left 490
grains of light-umber colored sand, of which fifty-four and a balf
grains would not pass through fine bolting cloth, and were composed
principally of small rounded particles of soft iron ore, and of red and
brown ferruginous quartz, and a few irregular fragments of milky
quartz.

Ope thousand grains of the air-dried soil, digested for two months
in water containing carbonic acid, gave up more than three and a half
grains of grey-brown exiract, dried at 212°, the composition of which
was—

Grains.

Organic and volatile matters, - - - - - - - 0.530
Alumina, and oxide of iron and phosphates, - - - - - .198
Carbonate of lime, - - - - - - - - - 2.248
Magnesia, - - - - - - - - - - - 163
Sulphurie acid, - - - - - - - - - - .223
Potash, - - - - - - = - - . - 131
Boda, - - - - - - - - - - - - 035
Silica, - - - - - - - - - - - - .089
Brown oxide of manganese and loss, - - - - - - .103
3.720

The air-dried soil lost 4.00 per cent. of moisture at 400° F.; dried
at which temperature its composition is as follows:

Orgapic and volatile maltters, - - - - - - - 6.513
Alumioa, and oxides of iron and manganese, - - . . - 13.344
Carbonate of lime, F g 2 i S : . 2 p 2 734
Magnesia, - - - - . - - - 2 . 5 333
Phosphoric acid, - - - - - . . - ’ .- 306
Sulphuric acid, - - - . - - X = : s 037
Potash, - - - - - - - - = = a 205

Boda, not estimated.
Sand and insoluble silicates,

77.694

100.066
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By comparison of this analysis of the soil of the old field with that
of the virgin soil of the same locality, given above, the following in-
structive facts may be observed, viz: that by cultivation the soil has
lost much of its soluble materials, which are dissolved by water con-
taining carbonic acid, as well as of its organic and volalile matters; 1t is
therefore lighter colored, and bas a somewhat lower power of absorbing
heat and moisture, than the virgin soil.

When we examine critically what mineral ingredients have been re-
moved by the long series of cropping, we do not observe that the loss h.s
fallen on the sand and silicales, or on the dlumina and oxide of iron, §'¢.,
but upon those substances which always exist in soils in small relative
proportions, and which are essential to all vegetable growth, viz: the
potash, soda, lime, phosphoric acid, and sulphuric acid. Fromn some
accidental cause the magnesia, which is also an clement of vegetable
tissues, appears to be in lavger proportion in the old soil than in the
new. Upon the whole, however, there is less loss of these valuable
ingredients than might have been expected, probably from the circum-
stauce that in the eultivation of hemp, with which the ground had been
occupied for a considerable portion of the time, when the plant is rot-
terl on the ground on which it is grown, and nothing finally removed
from it but the lint or fibre, very little is carried ofl' from the soil ex-
cept lime and potash, and the other ingredients in minor proportion.
Il the whole hemp plant is removed from the soil, and water-rotted,
not even the hemp-herds being restored to it by burning, the deterior-
ation which results is much greater. Had this soil been cultivated
wholly in corn, small grain, and such crops as tolaceo, potatoes, &e.,
the chemieal analysis would bave shown a much greater loss from it of
the e¢lements of vegetable nutrition. Probably, alse, the corn raised
on this ground was babitually fed to hogs and cattle on the spot—a
very common practice in Kentucky—so that, finally, nothing was re-
moved from it, of its esscntial mineral ingredients, but that quantity
which entered into the composition of the boues, flesh, and fluids of
these animals.

No. 552—Sus-soi..  Labeled “Sub-soil from a field which has been in
cultivation ever since 1808, farm of Judge R. C. Graves, lwo niles
south of Versalles, Woodford county, Ky.”

Color of the dried sub-soil dark yellowish dirty-brown.



284 CHEMICAL BEPORT OF GEOLOGICAL EURVEY.

One thousand grains, when washed in water, left 664. grains of
brown-grey sand, of which only 75. grains were too coarse to pass
through the finest bolting cloth, and this was principally rounded par-
ticles of soft iron ore, which could be crushed in the fingers, and a few
rounded quartzose grains.

One thousand grains of the air-dried soil, digested in water contain-
ing carbouic acid for two months, gave up nearly five grains of yellow-
ish-brown czfract, dnied at 212° which had the following composition:

Grains.

Organic and volatile matters, - - - . = - £ 0.850
Alumina, oxide of iron, and phosphates, - = - .379
Carbonate of lime, - - - - - - - - 2.B17
Magnesia, - - - - - - - - - - 093
Sulphuric acid, = - - - - - - . . 419
Potash, - - - - - - - - - - 177
Soda, - - - = - - - - - . - 010
Silica, - - - - - - - - - - - .129
Ozxide of manganese and loss, . . . 3 a 2 076
4. 950

The air-dried sub-soil lost 4.52 per cent. of moisture at 400°.
Dried at which temperature its composition is as follows:

Organic and volatile matters, - - - - - - . 6.450
Alumina, and oxidesof iron and manganese, - - - - 13.773
Carbonate of lime, - - - - - - a 3.476
Magnesia, - - - - - - - - - - 354
Pbosphoric acid, - - - - - - . : . 447
Bulphuric acid, . - < - e " 2 - s 02
Potash, - - - - - - - - - - .498
Boda, - - - - . . - . - - - 095
Band and 1nscluble silicates, - . . 5 - a - 75.45%4

100.607

This sub-soil is as rich as the original virgin soil.

No. 533—Scte-soiL.  Labeled “Red clay, under the sub-soil, from Judge
R. C. Graves' farm, near Versailles, Woodford county, Ky.”
Color of the dried sub-soil dirty light-reddich-brown.
One thoutand grains left, after careful washing in water, 680 grains
of reddish-brown sand, of which 403 gmins were too coarse to go
throogh the finest bolting-cloth, and consisted mainly of rounded par-
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ticles of yellowish-brown and dark-brown iron ore, so soft as to be
casily crushed in the fingers, with a very few small quartzose frag-
ments.

One thousand grains of the nir-dried sub-soil, digested for two
months in water containing carbonic acid, gave up only one gran of
brownish exiract, dried at 212°, of which the composition was—

(rrain.

Organic and volatile matters, - - - - : - 0.300
Alumina, and oxides of iron and manganese, and phosphates, - 078
Lime, - - - - - - - - - - - 163
Hagnesia, - - - - - - . - - . 073
Sulphurie acid, - - - - - - - - - 185
Potash, - - - - - - - - - - - 08T
Boda, - - - - - - - - - - - 013
Silica, - - = . - = - . - - - 099
Carbonic acid and loss, - - = - . * = Z 09e
1.000

Dried at 400° the air-dried sub-soil lost 5.04 per cent. of moisture;
thus dried its composition is as follows:

Organic and volatile matters, - - - - - - - 6.065
Alumina, and oxides of iron and manganese, - - - 33.377
Carbonate of lime, . - - - . - - - .138
Magnesia, - . . . " - ; . . - 0.0
Phosphoric acid, - - - - - - - - £ 383
Salphuric acid, - - - - - - - .198
Potash, - - - . : : - - - - .234
Soda, - - - = = = = - ... 127
Band and insoluble silicates, - - - - - - - b59.360
Loass, - . - - - - . - - - - 038

100.000

In view of the large proportion of alumina and oxide of iron, &c.,
in this ‘red clay’ it is probable that some of the 6.065 graing, stated
above as the organic and volatile matlers, is simply water.

This clay contains rather more phosphoric and sulphuric acids than
the super-incumbent soil, but much less of carbonate of lime; the
potash is in about average proportion. Its great peculiarity is the
large amount of alumina and ozide of iron which it contains; and
these, by their strong affinity for organic matters, prevent the solu-
tion of much solid matter by the carborated water.
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From the foregoing analyses of the soils and sub-soils of this part
of Woodford county it is evident, that whilst deep ploughing into the
immediate sub-soil would be quite beneficial to growing crops, the
heavy, red clay under the sub-soil would not add any thing peculiarly
valuable to this rich soil, which already bas enough of alumina and
oxide of iron in its composition to make it a loam very fuvorable for
cultivation.

ILLINOIS.

No. 854—Soi..  Labeled “Soil taken from just under the newly upturn-

ed original sod of the prairie, opposite to Reokuk, Towa, a few (about

e'ght) miles back from the Mississippi river, on the Illinois side.”

The dried soil is of a durk mouse-color, almost black; without any
appearance of pebbles or gravel; under the microscope showing very
fine glimmering grains of sand. This was not submitted to the sol-
vent action of water charged with carbonic acid, to which it would
doubtless give up a considerable amount of solid exiract.

Dried at 3007 it lost 3.28 per cent. of moisture; and, thus dried,
was found to have the following composition, viz:

QOrgariz and volatile matters, - - - - - Z - 9050
Alumina. = & - - - = - - = & 2 405
Oxide of iron, - - - . a : . u 2 350
Carbonate of lime, - - - - - - - - 890
Magnesia, - - - - - - a o - - .b26
Phosphoric acid, - - - - - . x - - 175
Sulphuric acid, not estimated.
Potash, - = = - - - = - - - 197
Soda, - - - - - - - - - - - 100
Sund and insoluble cilicates, - - . - g ; . 84i.470
100.163

This apalysis of the prairic soil of the north-western part of Illinois
was introduced for the purpose of comparison with the soils of Ken-
tucky. The specimen analyzed was collected by the writer bimself,
in October, 1855.

Notwithstanding the luxuriance of the growth of the first crops on
the prairio soi!, occasioned partly by the large amount of avaiilable
nourishing matter afforded by the decay of the thick sod, it is evident,
from the above analysis, that, taking into consideration duradility as
well as cmmediale fertility, as ascertained by the chemical analysis of
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the soil itself, apart from the sod, there are many of our Kentucky
soils—which take the second rank when compared with those of the
blue-grass reqion—which yet are fully equal to the prairie soil. The
reader may turn, for comparison, to the analysis of Mr. Barlow’s soil,
Barren county; to that of the virgin soil of Mr. O’Bannon’s farm,
Jefferson county; and to that of the virgin soil, on Bensun creek,
Franklin county, &c., &c.,, all in the present volume.

Compared wilh the first rafe soil of Kentucky, that of the prairies
contains & much smaller proportion of wlumina and oxide of iron, as well
as of lLime, magnesia, phosphoric acid, and alkalies. 1t contaios a much
larger amount of fine sand, and doubtless a larger proportion of the
coarser sand, than our best soils; and, therefore, whilst its large quan-
tity of organic matlers is held in the soil with a small force of attrac-
tion, (because of the large proportion which the sand and sifica bear to
the alumina and oxide of iron,) and hence they are readily soluble and
immediately available in the production of luxuriant crops, these very
circumstances will cause its more speedy exhaustion; and, when this
accumulated deposit has been consumed by thriftless husbandry, this
soil must sink down to a second-rate position. Yet, from its lightoess,
it is admirably adapted to garden purposes, sustained, as it should be,
by the judicious supply of manures.

PENNSYLVANIA.
No. 935—CoaL.  Labeled “ Youghiogheny Coal, Pennsylvania.”
A pood specimen obtained from the Lexington Gas Works, and an-

alyzed for the purpose of comparison of our Kentucky coals with a coal
of well known good qualities.

Specific gravity, - . 3 Z = . 1.399
Proximate Analysis.

Moistare, - . & 2 1_00} Total volatil ders. -

Volatile combustible matiers, - 3500F ~0 e MAKERS, 36.00

Carbon in the coke, - - 58.40

ﬁ.ﬁu} Light spongey coke, - 64.00

Ashes, (lilac-grey,)

100.00 100.00
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Ultimate Analysis.

Carbon, . - - - - - - - - 78.437
Hydrogen, - - - - - - - - - - 5.689
Nitrozen, - - - - - - - - - - 1.319
Oxygen and loss, - - - - - - - - - 8.555
Ashes, - - - - - - 2 5 = . & 800
Sulphur, not estimated.

100.000

It will be seen that several of the Kentucky coals compare very
favorably with this well known soft bituminous ecoal, which is
much esteemed by the blacksmith, and for gas and coke: we may
refer particularly to Garrard’s coal, Clay county, and to several of
the coals of Union and Crittenden counties, which are good cokiong
coals.

To make the comparison more extensive this coal was submitted to
distillation, at a temperature slowly raised to the red-heat, to ascertain
the relative amount of oi/s and gas produced. One thousand grains
of the air-dried coal gave, of

{Frains.

Thick brownish-black crude oil, B - = > . _ E 136
Purplish ammoniacal water, - . - - - . . ; 52
Light cellular coke, - - . . " . 3 ) ) 710
Leaving for gas and loss, = . 5 2 ! o y 102
1300

The gas collected measured 545. cubic inches, and had pretty good
illuminating power, but not better than that from Mulford’s coal, if as
good.

This result does not, of course, represent the relative quantity of
illuminating gas which the coal would yield if heated under conditions
favorable for the production of gas. When distilled, as this and all
the Kentucky coals examined were treated, at the lowest heat which
would cause their decomposition, in order to produce as much as possi-
ble of the liquid and solid hydrocarbons, the quantity of gas obtained
is ulways very much less than could be produced from the same coal
suddenly exposed to a red heat, in the gas retort; but, as all the coals
examined were submitted to the same low temperature, it is believed
that the relative quantity of gascollected would give a correct idea of
their gas producing powers under more favorable conditions.



289

CHEMICAL REPORT OF GEOLOGICAL EURVEY.

9109 | SH1 | 06L BI* £ |- 60" S5l of' Lr Is = 1658 , — ‘dnadasn | Gy
FGHy _ EGEG | Lot | ew iy 90’ oL o 66’ " | gg - 09Es |- ‘damasur) | pob
YO | S| 1L 11N op 90" 19 Sy YL a0wn | gy - €09y |- ‘dnusasyy | zoK
sLur | IeLl | esLr 0 | g 0w | KT 00t 9% e | LRI - gLes |- ‘dnoaass) | gep
6EGF | EGE | 649 80 e {8 9% 1 G0’ LN L8'D A 6L [ mus |- ‘dnwadin) | ppy
nLes e [ ogn 18 0E’ 119 113 132 BE v | gpoy - I ‘duvaasny | gpp
RL'SE | £6SE | £IW 0 KE' oe 9L LT 89’ W | ER'T - pl'rg |- dnuamg | 10
DULsS | EER | &L oo LT L0’ 1 L g 0w | pgp - O¥I8 | 90FE ‘dnusasn | 5o
AT T Gl 60’ &9’ T 68 Lol T - 06CL | BIOE ‘dnuaasn) | 165
G09S | €66 | WG ar T3 " 99’ PEI LA'D 1N i1 d o £0 08 ‘dnunaasny | pel
[R95 | EROF | IR 1% RE S0 i ¥S'E 0 N | gnl = RCRE | - ‘dnudaagy | oE¥
LIS | EBPL | 9RE £l Sr e EE' o'l 181 L e = osbL | - ‘dnoaain | 1g¥
CE¥ | LLL | 206 1% ' 05 oy el 6L 9L 01 - 0SLL | 9%0¢% ‘dnuaesn) | €66
GE'HE | LF IR | vl 0 £ - 1 9L'E 0ot sl gL - OF1F | OLLG ‘dnoaasn | gL
6ELL | arP9 | wog iy or - 0NN | LR Ly & ) - oLYs | - 'dnudasr) | gAG
tHur | LLGE | IER |0 or - eo'l SOl LL gl g9’ - 0EBS | €ROC ‘dnuang | ALk
BLAF | ool | toIr | qr RE' - amn | of 60T oy o6’ - e |- ‘dnoaasn | g1E
9Lty | LvLl | SR "pMuIn s jou - 66 T GOl ‘aen | o = 06R9 | TGE'E ‘dnooauny | LIE
CRWE | LLUT | GO6 or (%} - 1 11 AL = ST = 06oL | - ‘dnudasn | 916
608 | ol | Il | g0 R . = Le RI'L Rl° K T |EL | - ‘dnuasan | gL
Ry | BBGl | fudl | &5 14 - 14 SO G o' - - R | - ‘dnudaas) | pLy
LE9S | 459 | BI'GI w P - 09’ 340 30T | g’ - cE’ - EoR |- ‘dnudain | poE
0 EF | sus | orEl o RE o (3 ¥ SFET (It} gy - t1'ee - ‘nosnompy | Gl
Ias | soel | 'l prTmn s 00 | - 1y ¥ cI 9w | gp = oLeL |- ‘uosuompy | gy
bk [ROE et (ge | eE - 15 6 | sl 2wy | g i 0609 |- ‘aosaompy | ¥
tes | 966 | ranl "pawOn §a j00 oowy | BI B¥ 1 ot = ROl - 0EPL | COSE ‘uotug) | GBIy
C6rs | LLE Dt | RU 15 - £y g1 oE’ el | TR - BhAL | - "1aun)) | gLY
arer | RUIG | oosl | 0G0 9E'D RS0 680 R9°0 &0l gro AL'O = 09 | 6T ng | gek

= n o = w o > = o -] 0 - W =

L] — =] - = — "]

e FE e |FlF|E S| gé Tl % :
2| B g | B, g g B d =S | 58 | . _g | =2 18
33 53 . 5 g - g B2 | Bo | 88 | 8% | % | funop |BE
88 e 2 ; Lo o g8 0w o ] .m &

ﬂ F ] m m“._ & u T

2 g & 21 "4 5 = 7 &

qunpaisur yovs o a5puas ad ayy Sumoyy

(v)

dTAV.L

"EALINOKIT] __muu_.u NOH]

37



CHEMICAL REFORT OF GEOLOGICAL SURYVET.

290

£ TP _ SELl | SLEl | 6% b cH'0 I 86 06 v | g - poes |- _ o | 1op
L09s WpE | 99'BlL | 6L g - LE BRI 08" Bl T - 0508 | [ILE G | srr
BAUP  GESE | BEE £’ 1 . s 1 N T gp - = 0EBS | ¥SB'E wudvgy | pop
9T | SEEBS | 168 18 o - £t 09 A ‘00w | o'y - aee |- oudug | pop
gy uELl | oI |- L - 9y’ o8 1o & Ll - P9 |- ‘wasiepy | 11p
p9'gs gLy | REIT | o 1% - LR i iy - Ly - ov6L |BLLe | ‘33up | 1ze
FEEE | CI0E | 00T | B pE oawn | 8E g¥ 0w | Ly 1 |- 0rgs |- ' 83l | ogp
= M1 69 | NSE 9 = * ~ oL % - > = BU'LE | 969G | ‘Mswnd | 9%g
FUGE | SL'Gl | PLEL Ril ny - 09 S4F EL N | E = BL 09 = ! ‘o0 | ETY
VLG | LELF | RBR 9l M - 09 191 (R LB BT - AFEE | - | *oiy0 | cop
CRES | e | GLTT R 0% - 0 L& tL L& o6’ - 069L | - ﬁ ‘s0uol | RIp
YoEF  Sitnl | BOGI = on’ " ) H N o6l iy LR = 09't9 s ‘wonkeasy | gow
9i'tg  eer | FSE | OO o - 9 13 £’ Lo v 6 - BEEL | - ‘donaaarn) | gey
oveE | SR | 19 - 13 - R 00°L BI'F oY L5 - nGer | - ‘dnuaain | pey
PSS o9 | WD | - o L 9% S s x iy - ogmwm | - ‘dnaaasy) | iy
FGID  EGE | 0y Lr B L Gl 18 aL R B | = 1588 - | 'dnuaaan | oogh
AU L T &l Iy 0wy | oIt | SREE | on - oFEg | - | dnuaass) | Reg
PLHEF | 5991 | RI'BI [} [ L 4 oy Lt oun | gl - {1969 - | tdnuoaas) | oy
PGS 06 [ ORE | 0T P 90 HE 05t e |- B0’ - chEs | - 'dnuaain) | pap
7.2 s|s (2 (2 |8 (2 (F| 2| 2| €| 2| %1 -
] B = B ] 3 = % g = & .M | g
30 F | gE |7 | B[ E |3 | B O[3 |gEd|st| g R 2
c na ) b 2 " ' B S = & = e -fjuno za
..u-.m. __ ”_. m : = *E ! m m 4 B L: s 2, a1
= = ! -
g i ¢ S _ &1 "& ] & = ) H

‘panunuo)—(§) "1 A14VL



291

CHEMICAL REPORT OF GEOLOGICAL BURVEY.

1 m 1
09°LE % # RO - 1 | o - - ler legt |or ﬁ SOOT | REE | 66D _ TLL9 | BEVE Sapma | 61D
T4 BE - legs e Lot |ew a0 - e |6l BLE LGS | srL ¥ | KTEL |- Ao | 66l
0368 - |wwg ot (e 66 9% - t9 | RO GHLo| LS | R 9Ee | uEwWL | - fapay | LHR
059°5E = o | er |sr |y " - | EI'T | ¢RI 15 [HFL [ sEs | ELOB | BUEY | TEEE g | el
LLon - UEET | - W | LY 1% - e | 66F [ EOE [EUBD | udl | 9901 | L6 LY | PEEE fupur | | Ll
SU'LE - BBl | - Lt 1 = - L1 3 S 01 196 10599 | 2SE'E RSl Y
1 o SURL | BL L LR - - ey | Rl wr o Ere | oy IFe | UFHE0 | ShEE "L |y
016l i g1 lwg W | B - - lown | ST | UYE | 9B e | hGCE | 9BTE N | b
SHER (B (9 |- __:. ue aann o= (N R gol |ore lire [ suis |ukee |woys [0 fdnwesrn | g
£y - |{SLF | PCT | BO° | BE I |- IR | Gy g et e | - FALY | L4YE “dnudasgy | GEp
GlI'eE = SKI1E | - (HIS Ty L = o | gK RIL [ LSF [ O1E  RAT 1 OSLY | udLE ‘dunasig) |Lrp
BgE - Y e I T Y Al - A e | ECE | RE | oues | oser | - dlnuaarn | ory
9Ly - 69 | BUE |08 | HE Ly = g | eRT |6l | KR op BOOE | BR[| - ‘unaainy | peg
L = eIg - | 6 | ¥e - ~ wan |y U I T I O T “nnaargy | 118
0Lk - Siel | OF 1w 19 2 - 66 (S0 | P0G | RTE [ uRT b Pl | BRYS | - ‘dunvaigy | BIE
9% LE o BLEL | - GO 10y - - | SKl WL (| =F | eGE | 69 | PN L9 | LGFE "dunosigy | 6Ly
LS - BEGT | = €8 | oF o - 6 | RET | EE L8 | WGE | SRRD | NG | SYIE dunasagy | gLy
nLuk = g$IH |- GF | ¥ - - gL e oFl | ®YS [ erd | elul | LEol | - ‘i) | Euy
HrLE - LV |66 | S0 | LY - L I A (1 | erd | eer | eeL | vies | Lose | twoswewpg |91y
CrGE o co'L _ - | & 0wy | - b0 [1er [owr [ROL | €9E (TG | OBOL | HTNE sapny | Gog
({3 oy | AFIL | - - ) 6g’ et for | ew T | GRET | 209 ILL | FOLEC | SPVE mpng | L6
tosE = Qe | - Lo | LG | 650 |- I EL R BRI L WL o 6YLs | 9PFE ey | sep
vz zlez|le| 2|2 2| 3|z |28 22| E|F ¢ %
3 = ZF 22| B g 4 5 3 5 |(Eg | 2% 4 & g .m i
- m ] z 3 : = =4 - =3 .m.. == B = @ P o =3 m.
33| ¢ _ s ! = g - s |BE |BE | 3% s | g3 A fynoy | S
] g |- 5 2. ’ =% | 27 | P& 5 “_ ° 8 K s
o s, B o & A,
R = | 2 21°2| &1l 7| &| & g

NOH| A SILVNOHEV]) f.xu_ﬂ NOH]

() "1 IOV



CHEMICAL REPORT OF GEOLOGICAL BUBRVEY.

292

‘puvjdaqmay | - , SILH I ﬁ;ﬁ_ﬂ FOEOL | NR'1D | DZAE | OD'E | DNRS | OR'ER | OB'Y
B avag | - 16pET e | TIE'S | B9 RL | UB'WS | OUTR | 06°T | O0FLS | OB'BE | UE'S

“auun)) A 3doppey (ST ggRe TRLET PR [ LL19 [ I6LWL | - = e | - % =
Rl ELE el o GET POLTT | LLIY | 6IGCL | 01°9% | OR'ER | 0ol | 09°S | OE°RE | 099
BNy | - LT FSUE | GEE'S | OISFL | obLs | 09°3F | Q'S | RS | OR'LE | LY
paauyMYg | - gop9t OSLL | LLES | WICLL | OF°ES | L9k | FF | O6WP | OG'LY |9l

wapey | - LhHET ve9 | BPEG | SGa0L | - - owE |- - -

oupay | - LERET 0861 | o689 | 1609L | - = we |- = -
(‘o) ' saaney | IO LVET L OROT | 906 | €OG'F | SCKRL | OL'T9 | OERE [ g [ 0L9S | NGEE | RS
AN | - ] PRE L OF9: | GGI'S | LLS'GL | OL¥S | OBSP [ OVD | 09 ES | OSI¥ | ORE

“fomey wopngy |03 get | g9y I Ee9'0 | ok9' | Ltev | oooRL | - = R |- - -
‘FAARRY [ = RN e hh.ﬁ..vT:ﬁ.:n UER9 | DRLE | 086 eS| OL'TE | OUR
shwapay | - PAET OSLT | LIS L SooEL [ e 19 | USEE [ 00L | uSES | UGSE | 09 €

= —— g ——,

uymunopy 2y | - ISl | oegl | 000'T | 6RE'F | OOFLL | - = (L o =
W [anwgay | - 9nEEl Ood | PREE [ 00099 | 0999 | OFEE | OVET | 0S'ES | OF'RB | 0D'S
W N | - | 100FI (66T | We0G | 16PSL | OF19 | U9'BE | 09°C | ORLS | OPSL | OBE

= F——

adpunmaang |83 QIC | gEAS | BLEE | 90FG | 6N | FEURS | OCPR | 0LSS | oREl | 00 7R | O¥TS | 0B
WA Al | - R | OGe | 009 | REECL [ OGRS | 0l0r [ 0gE | or1g | x| OK'9
1oy dvy odpup | - aLE il 99~'G | 0P | SEFE9 | ORLS | OVER | 0851 ok Sk [ DUGE | UDE
('paq W) "ajlasamsy | = ULy 1 065 | YSTS | SSBEL | 09'WS | OF LR | OF'S | OB'LS | 06'PL | UST9

(‘o) ‘puwpsy | - LR ¥eL | LIS | 16n6L | - ” oy |- o =
ey, | - AN g1 WEO'S | Ge0 S | GIOTIL | OE'LS | OLEP | w9 | 0€1S | 0U9E [ OL'9

WH Jem | - 090 | IERT | nOE | BTG | IGRLL | - - ws |- - &

Hpaaug | - LHG'G LU0 UMD | EEE S | onS'RL | - % ME |~ - o

"B paniivg | - COR'OT | LSPL [ Ly | PG | GI9WR | oFEY | 00°LE | 0K T | 0119 | OGWE | OLB
Byooy | - TR OFFT [ CEsp | G09°0L | ag09 | OUGE | PI& | OL'RS [ DG'PE | 09D

PR |
g g | = 4 = =] ol n..n

2E| S F | ] & g £ ET | 4

| g 5| 4 | F| s 9| 9|82 z|oE(EE| §
uaneudieagg _.nl..m : = - 5 3 = mm uu... u.m_ Ee =
58 . 8 G 1 A - R

_ww 7 ] 3 mm

wvo) g ATTHVL

E
i

net
PLE |

(x|
g
el

£ 1
[La1

9ur' 1
#SET
9ee 1

fed |
Lwl
RIETT
g9l
g1
fug 1
BEE'T
oLe'l

(ol |
HRET

ftanid ograadg I

'"1xERng | LW
‘yEning | 199
Uagemgy | 09X
‘oilqQ | 1ay

‘o0 | oW

o | 659
‘Tinqgrajgnyy | ror
‘Danquagynpy | 9oE
Runquapmep | 1en-
Bangrapqnpy | pew
‘umsTarary | opE
‘srodiaw] | pop
.-,_...?.:-_a..— L ) 4
‘aniydoy | erp
niydofy | cop
‘raiydoy | cop
‘Hamoury | £hE
"Raoaumpy org
'"Wanonvy | G149
"qanonwy | ggp
“dnuaaicy 1] |
‘g | e
REATAT(] GRT
._:_.._3.__.__.0 [- A
AN | 09F
"meEyg ]
n.ﬂ

‘fjano .m. m
)

| #




293

CHEMICAL REPORT OF GEOLOGICAL SURYEY.

g e - i g | siimial i’ i

(-{pRuid) tounoany | po1: 1 | 69191 69E°Ss | SI Fol 0y (| PG GRG1 | SUEE | 95'FF “nuasin F:ﬂt
(apuesdd) ‘sugposwdy | g91 1 | 66FGI REE'SE | BRI &l 19 6l ¥l i LEEE | um'ep “dnnaaan) (0) L5y
WELA wueng | ELT 1 | I4gST FRRHE | O Bl D 151 15 615 Qual | useE | oowg Wowang | i
MW | 29T T | kg 9l DOL'LE | ST 6OF | 6 SE'g bR ¥LG gLl | 9Ly g | oer
quowafieg | g9LF 1 | 049l USE'EE | 1E'T S&F | ET 65t 6B L T T 2T ‘ning | 169

Oz =} (=] o - - S . . o> m -

Lod & a2 & gl s7| 7| £ B 3 g g

m.nﬂ.m m.“ﬂ s, nm . & nm m. I - 2 . B, = m

InEan ] ® m.m. 3 m. w.m. m W .m W_... w, .m *fjunoy m...u.,

I".... o AT w =

5o g 4 "5 D 3

.m"_....:-m mu_..z,xah z:u_ n ,H_.H_.Hﬂ_t._.ﬁ

s g S I S R ER Se: PR,
“fuayFnomwIno g _ = cos | 61ET “_a E._ 6<9' | LCVFRL | OUFY | 00OC [ 09°% | OF'8S | 00SE [ 00T | 68ET :H_E:?..Eu 5o

B ABRE] | - L9611 | oS [ PFEY M GueyL | - - we |- - - - ‘uojag) | 991

K i T} _
"OENOE 2] | gt | GREOT | %S0 1 _ Foas | LIG'R | LIPEL | - - Wy | = v = SEET ‘womf] | AN
00) Y R WT Gopll guEE 1 BN RS BRDY gzl - - g |- = = T o) | gan



CHEMICAL REPORT OF GEOLOGICAL BUBRVEY.

294

PR L S —— R I-lrll.

ane | gt ey i LU o Bl exl | Lee ﬁ e |ros |or LT | peae | 9899 | demaany | opep
faanmwp FEI0 | 1W0 | ¥U0 | LD ‘ 11 FLU o !se1rl S R G 1 LLa _ O g6 | Gk L ‘daunarn | gup
P & | i b | = 1
e e gl Bl F S8 T H
3 S g | = E | = . g | ™ g | &2 g 2| = ” a. 3
- - = m_ E _ o = 5 8 & & TE = =3 2 =
.u = ] _ E = 8 - g 5 5 s a fjunog e
2 g e ¥ . Ly a 2 g : um A
[ * B _ " m. -]
: . I .h. m _ el ﬂ
| - I : | o B B
Rod] g G TTH VAL
- n. ) LA ¥ * o -
i §oog &6 b iy w 6Ll 0E'G SHER - anadng | g
naoag ey Fuppapny {530 Ty YR P 13 L IR 3 | b LN - ananig | cos
- wann | KEE Lo 96 91 nL | SLTG LSK'E ULINH | e Gb
- e CLE LEU L LN m oG | HLTG G1FG e | Lo
- W | GGE | B (1} WML R | EEG LEV'E neea | 9k
3 | f |2 E |z | 8|8 ¥ | ¢ %
S 5 .2 & = A B3 3 2 3
= A - ] - e
= = & E. = =5 m 3 -5 S m
g 3, o3 & s B 3 fanon | §
. o = Py S5 ' nu g
Lt %] -y 3 =" )
- s, g5 a- | ® 2 3
& _ = 5 A = i .wu . . q | ) =4

AR laxoasuNvg P 1V




295

CHEMICAL REPORT OF GEOLOGICAL BURYEY.

LUt |
IO _ ; _
oy’ - | (B (95 [ELL bz ) ) ¥ - [ = LVE LYy | 6ELD dnuazsny | )k
[H = | 8 I LU | ONsE | OF Lr ET = mwi A = = EL'SY = ‘dnudais) | 95
HMKd
gFle ) - 08 |8 | LV _.w_.._ oL (5 (T = o |- EA'T EE0S | ICLT ‘dnusaip __ oLy
pixo
0r'ee | E
wl - ey (e |- |- = g £s’ = fim VBB | R 06'L6 | 6693 *dnoasin | oy
KEC (= {oI' |El _ G0 mﬂ. : > By = : g SLE | LhIE |- dnoaasg | 11y
[} 1] !
e |- s | - ” = ¥ 6l = = = RO'G 06'EL | 169G ‘dnmaasn | g
ROE - Jet ok |- - LTl () 611 = - G6'I8 | BS'T T ‘uljquelf | 919
Y4 Rl - |w |Br |- = o’ &0’ P - = = 6l SL'9L | 0OLE ‘mnomig | glg
PG 0 - |68 |EF |- i R9" W Yo'l sior (990 |gl0s | - - 6695 ‘ulqusad | plg
REE - |s& | sEE |- . e oF oL - o - CE'LE | 6665 | 519 ‘apadeg | g9
6L G - e (9g |- = | & __ - 06" * - 9I'lE | 0BOF | ¥SSS | EOLG ‘mping | gig
Wit |- |l | |- = bt L& ISE - . e CL'65 [ 1518 | 9LT ‘anannd | 119
KGF - s |88 |- - &le oL E5E = = 9S'cy (0000 | B9LL | TILE ‘onakeg | pog
RIS = | HB k& SO pfANHOND; PE g’ Hd & - - E0&S (k' LLT6 Wes ooy | 109
GEOL - |08 (65 |- |- | oyt | Ceun | ppg |- = - CIE | SBUS | SOLE g | g6
arg |- tw lew (- (- | L5 - SIE |- = = Y66 | SPED | 66LT Mg | e
(RN} = | s W - = | LLE 61 YEY & - EFSE 9L'LE EI'E9 9L A
LG - (8 |- - A | gl CR'T - - OBy | LS Sk98 | £59°C goRspuyY | gay
woll f= |t 8 |- - 1y 1) AiE - o e | 160 0 I ‘aosapuY | oRp
HE) = | GED | LS |~ = _.u.m.__ ] o | = - EGFS = N T = ! ‘aoRpuyY | pay
| | | |
w |gw = o al| & |2 | o» O = o ‘ a w -
= |3 m._ 2 ;_ m BES A g8 | mnZ m. am W 85 5 .m, c
H T3 - . M W. l.ﬂ- =) - i W..m. m " 7] W — = m_.
. r= _ = ns B =B _ uﬂn W._ - =) iy ...HW m.m. = -§ KR
=] 3= 3 m_ | & a - = = oo o= Al - ol
m A H o - u‘-.- m ! w.‘ “ . m.._ﬂ H M T B
=8 1 =" H b3 -
|1 [f=2) af & | & [°2 |F® 2| 2| & #

"BUNOLSANIT 'O STAV.L




CHEMICAL REPORT OF GEOLOGICAL BURVEY.

296

“uoydoadyjag
iada w g
‘ruapdan
L3tinwipiy
Pnwapi Y

Loynwapiy

umzauing
‘unvisauBupy

anneapip
eI UL

1

e e i

o= |ee |8y |- a3 RLT | €9 | ROT | 06'1¥ | SF | sy |- - - ‘MOJPOO A\ | GG
RLE |- | | |- - OF | eoenM | g9 | 19BF [ B6° | LIES | 96T SL'FE | SOLG 'POJPOOAY | BFS
glg |- e | W |- = BE' |04 | BT | KEOF | 95 | GBIl | 9% (g |- plojpooy | LBS
BO9EL |- |og | |- - 6 | &R | 96l | SA'BE | LLPI | 19WE | - = 965 3 ; E_..h._. 1 g
gEW 1= |60 |16 |- - - 90' | 9¢ [ o60F |00l | 16EF | - - BOLT Biuy, | LSY
96 (- |W |6 |- - 08 (&l | ¥¥FI | SSWE | GBS | SULF | - - 6L oo | ssv
LIBE | ond) 18 |y |- A 9’ 6L | = - - £S'F ogoe | - oauaIMw] | CEE
R (- |e& |e |- = 038 RE1 = b BO1E | LOLE | 9E9s |- ‘u0sIAPIf | OES
g |- e (W |- - 1) ALl i - 6YEE | 00SK | 9Lug |- uossayar | BES
e iy

RLem | = | B 2 - - 1 A I 1T E6E | - T 6LRE | LRI Eros |- ‘aosiAgar | 159
RLUG | = | LED | 050 |eown| ppE | £E0 | B10 | RED |- - aras | W95 | EeROY | 199 uosluiy) | gy
m o |gm| & . 0| e @ = s | O = e by o n o
= = = BS | =2 E e e B m g BB = =
s %8 & E |Eg|&2| % |2 |26 & |9 | * £e | & % g
- |85 T 198 lea| § g |es | & 3, TE g m i fyunoy |3 8
- B || & | = |2 | & . m 5 a8 | 5 ;o

" e | B e | @ . ’ 5
"o |8R| 2 | B |PE) ¢ | a.| &l & 3

]

"ANOLSINIT  pauunuo)—y9 STV




297

CHEMICAL BEPORT OF GEOLOGICAL BURVEY.

o e b Illl_..-._..__, I ;
. , i . i T ga
“awpanjig 2ddq _ peaa | €p0° 665 |- | eov |orr |6 | 9cE i g Hw.m . P, 4 e
‘wwpnpig saddn | pebLL | 10| LEE | HaU' | LGP | 99T | FGI _._.T_. MHE BED | - ‘gosdagar | oY
awpanig saddpy | gg6 ey | SR0T | I8V | - Ga0T | OB | 9ED | UG SLE'S ot lin - ‘mowiagaf | CRY
oepngg daddg) | gregy | oo | RS | - (L U A E_&.n osesl Ty | - ‘womsayaf | tze
‘wvpopg dd | peles | Lho 008 | = [ @80 | SuT | okE | PGk & TA—
I oy . B . - ‘myyanag |0
oy surn o o (g |- [sor (oo foe (e (g0 st ey el ore {omg | e
RNAnjig aavy (QECUG | S0 LK L= (ERE LESE G OEE | ELT | FOR LTS ORER e e | s ‘uypuesy | g1e
‘wwpnyg Jawor] | pELo6 | 9508 | SEU | - | pS0t | 161 | 090 | 961 it el et ‘ayyuviy | LTS
el B A EC T B T A T
‘o8 gne HEL | BST" | Bu = " A ; . . . . ‘el
.____o.,m_... ﬁ“ “mm a5 beor | Fob | o2k | 961t 908 61 &S UEL | ueE'b melvg | 609
{"spoos ) . . . = ‘apalv
Q222Q) UEMNG Jm0] | PERER | LB | 6EV | - 60T | ¥5u | LBV 9L | ol _EJ ey o
‘saanwwaly 1700 | g6 16 | £S0° ) 9600 | - 193 j0U) @80° | RSG | GLI' | 9BI" | SVIG wmc__m _mMnm mwm %mm .wu.._““““m ﬁ
voymesod qou | DII'LA | GRU | USE | 900 | BEL ) LGU | EeY | OEET ) SHO g OVLE | Db (UL S OO | BEE S noroN) | 268
-Eﬂ-ﬂa—-ﬁ -ﬂ..-.-ﬂ ntm EF;E E.—.. ﬂ_m_.—q Ak BT Joﬂ —E.-..—L _H—. ¢h= .—_-I-__U. ma'..ﬂ Wﬂ.ﬁ...—. H-h.ﬂ;ﬂ : H .-.ﬂ“.h-_u HE
awunyg Jamo | QEOWL | UCU- | U9E | - F10u} Gue | OPOT | 066 | UK | USUL 3 DILLIGIOT B6S ) OLE L ragse()) | 009
.:.Im-.:.:...m hﬂ_'j —__ﬂuﬁ.g Eﬂ. aﬁ. - "1 ﬂn-.- E#.. ﬂ.-l.um.. ﬂh.v. .—.—ﬂ’. -.HH_.. H- :*ﬂ_..ﬁ ﬁmw .ﬂm...m. HM: -.ﬂl_—'_hﬁu .m-.
‘| Qe v | 09506 | R | U6 | - - 0i% | uBL | 0EL | OLG __E.m. o obuLl L9 |stL1 | 'oSmanpypoaig | Zis
‘oywye djawawi 'oq | gg9'wL | 061' | 95%° | zow | BRL | I [ €Y | 96 OLI'E " :
. g 0 1 ] g i " L] I
‘suvsamy quea-qng | (9oLt | GAn° | ERlt |- 99y | Ci | ZES | 960° | 995 | M6E'9 ﬁm_“m“ YT m_..um ruoarng ﬁ
snopEIm ] (¥ qng | ogo'Ly | ogl | L6l | - Le1" | 651 €06 | 9% P | I05E h_w G 0G6'S F1D mmmﬂ ‘pauiivg | 616
-damusenan®y | o106 | 22w gt | - - US| gip )3 ] (AL O 06E'E _“.._n".n e i | gpr ‘paviivg | RIB
devusnd | QIC16 |00 Jg6r |- Lo (OIY Lo | 05T 10GUsS SIS L MHSG s 05 HH Py | €68
"awun|ig 2.0 | 9¥F06 | T600) SLOO | SO0 | BEEOD | 90D | VRO | DGO __.- ot - g
49 3ad |10 10d| q24ad | yased | 901ad | 92ad | ga.0d |9 aad | o a0d | s0uad | 1020d [0 4ad .3.-2: LUt ﬂ
- > | el 2 |za=zc 2
0 3| gl B £l gl Bl 2] Flzd) § FiE ;
£ El 5|3 B9 3 |af| & | B [FE F lp0f 1§
a = = = E] al § |&a .
‘0 "gonvmio] m m. . 5 m 5 MW iz m > m_.... 2 .m.m.. " m_.m m - . ‘W C)
: 3 a = 8| eg 3 E BE® =
e & | 8 |%E| | 2| 8 d 3 s3g8 £
3 _P |m..4 I S ’ T .| B AEey T
"§1105-4ng any ‘STUV] ‘snog L TTHV.L



CHEMICAL REFORT OF GEOLOMGICAL EUEVEY.

298

——— ——— . e

| . (‘erouip) | pos
; . - © | oee | uewr 0SET T SOF'E 0S0'6| EBR |~ 1oVl
iog Ay _ OLMES | 00l | 161 | - _ E__ wﬂ ".H e koosl e | 0001 ”_zm_,”m.... wmrm
0D P i 30T j K RS .__.m—. —__—..m_ = m.."._ h—,_. pug m__.ﬂ_..n.. LLLE TH T R c,m_..d. ._E.LL_u:.._:p.-... i1
e GnE fuREnly et | R ESL | g0 ._.._._._. ™ fmil) orS nmn, —_u__. - FEE LI Elsel uge _ UEL'E ._......nh_. ._...b_.. e
VY PO iy sowo) | pGgeL [Fodow st | = | gy o |6 | nve 19631 Ly oLr | e pojpooyy |0
eHRps doNv] | gegeL | oL | M8 |- Lusl |6l | & s . ~| . SapA | 168
v =R e | IGC {0 (GRP | 996 [ 10EC 00K RBE | REGE nivat | 0o
EMNFTY |T00) | 9108 LFe oLt Pl 88 e |ees | ieon s osie | :wn.._:ﬂ_m_mw fGR | PLSH k. 5
T e | S |9k |9 9o | 9S8 | SoLE OLES| SLE | 156G ugiv
oy sminape 1905 | oeon | oor | s | Rt et s fany 0oL oo 61 | = uowy) 1 08
v sl (V0] 0L0RE | 09T | e | zon e ) Oed 1] . a8 AL ) .
| oo | oo e leey leer |eew | osws ! ocE 98| PO | 0R6'L byt Mﬂ
sy v03 | Seron | o o | o | Sr (S |t | VL6 LE 9LE | bl )
JLoS-na RV [WOD) | gLLgs | 9% e8L | - Hed. |48 y : S > = woutyy | 08
: _ _ 1 0° [IEIONCTT | NGET | GGF | D90 | 9998 | 9R6'E (RS B OLG | ORGSR sarailiingy | o
ey ity | o | TR SRE | |10 10} G |06 (& [oEl | oeen | osg oy PLE | ego qasEny
00 que pax-oun gy ang | iz | 090 | oEr | porvar S o B o M BLFP oLl'b trc | 128 seny | 936
: 0NN 1 9RLNG | FOU | EOW | = | LR | RAN Tl oLt GEE D DRO'S] PLT | OEES oMo | €26
ARSI 190D | 99106 | S10° | LS 9907 | EIF |01 |y = L , J . ‘anaoyg | vgs
: i 1 . TN 981G | 0OLE OET'H 07 1 | BSR aSon
AN | EGE6R | #E1 [ 61T Rl s o ﬁ "ﬂ“m | m______. m,_.“ a99e | oeew lovrel ooag Gug° ;.;u.“._ L1E
DMOVEIDT QIRD N | pLE e | ORw _ UBE" | PMwI e 00 gL & ol | Rio0 | 9% 0619 Q09E | POP'E i B L
RN VO | GE9 LR | 1207 [ 6L | GO0 O | SSB | GED | g _ P i . . R
: i R T (] I9LE) 0&6E | - ikl
mennps oy | opggeR |1en | LLr | - | OFE c _ Gb 3 - P
. unigaaddpy | gerpe | - T i = = UEG'L | (W% T_...w.-....__. _Ej ke 1ad M_h!_ __“___w_.._m_.m ME-E e
aanad o) mmanpg [ .___u sl [qaaadiga asd!qa aadi4a aad{ e a0d 59 aad 0 .:::___. Ju __._.w a2 ! =
' P > |BES 2 |5e=g
- £ g| €| £ B |23 B |R ;8¢ g
£ 3| & g | 2| & | 8% Flms| 5| B |gE F |8%x8 3 m
g> | " | | & | | = £ 55 (%c| o | B (B3] 3 #8335 hwmop |3
= . = =1 = =4 = “ Ry
R TT | TTTRTI m m. n B m = u ® m £ .m.. s _ m gl mm B m__ ; m.
"o El 8| %L 2| 3| 8 "8 |FEsE :
B bei  allen bl B8t ol S | _

FHOE-NIG ANV STV ‘$T0Q

|

pounuo)—L JIAVEL




299

CHEMICAL REPORT OF GEOLUGICAL 2URYEY.

N7 AL | p1oR om0y _ PG | OBD° | RLG" | - e’ 990" | YOG | 996" | CIQ0° | OBF | - 610" | - “n_oﬁqﬁ e
antjling & ooy el | _ GL6 | ey g - - WO Lt | EGT | B m:_.. BSUT | - 560" |- JOANpEY | RS
samplins qouy | o 7 IR T o i 9l | 60" |+ - 5 "oava | - ujoauly | GG
sampdpns oy asfoapan dpns: pype | Gl | GLL | EH0D SE)° | 9007 | 9N | gp) | E60° | - ‘o | - ‘noduyy | 18g

puE prow ey | .
IERY O] | opavaniedqiely g gy oy w s o8 NLy o Len D = 160 | - .n—au_nm..m 0%
h_.___"..._._..ﬁ.u._:._.__.._m__ h Provamongaed o Ign _ LIy WAL - - nlg Jidl} = A1) BT Ly = a|eury | 6ET
i ¥ — PR— —

B aopseg | ponamoqmy  gof L e | oot | - 8GE’ g65 | GRGT | 900 T | o | 80 | - 00w | 0900°I TI0UTT | BES
EAMDG P0G PR | 0Ey | o | - Lyt OL" | OBS'E | owl” | I£1" | 8616 | = A | RO00°T .n_EE.H 9cs
wostlyf | oprRaueR) C SBFG | ey | 1en | = {74 90" | BEWE | fUB° | 911" [ EL9 | - AN | 10T upoany | Sty

§ P a3 Ay |

B pavmop] | pooaanpdug | oper |y VAN e e B0 | BTI0° | - con | £I0° | - N LoDoD 1 ___.n_?__._nﬁ ¥ES

PIPLT | CPREINOGED  9FF  TWY | BT L | FRUD oy | 90 | - 16 | 68 mm__“_,_.l__ - o[oaayry | EES

"N _ ‘MARINORITY _ e ) w (1 = RE0t | BIT° | S10°0 | OB0° | LIT | S00° | RGO | - ...ERE_..__ ELS
oA | PR AoV | . TeE'l | R i Eltrg | = | Elrn | 9o | - P00 | SGT°0 | SO00 | 1600 | - olooulT | 1ES
L) I

g1 2| Blag| £ | E|.2] 2,8 €le2| &1 % g
SE | F |2 |&F| . E .B|5F |2 |28 w 22| | & g
e A 5. | - (FE (53| 3% |8E |9E|FE (B |EE (58 EE| F | ey [BF
....Eu.. m.—.ﬂ_u.E._._.?H_ —..”__w._.__+.- .m_ m ._ 3 o™ m.w 5 .ﬂ..” “ 3 ﬂ m. .“J ﬂ. ﬂ. B ﬂ_ ﬂ .p.l...
g - m- = & = =1 =0 - ]
\ i w | = 2 2 | L - e | e ) = 3
| _ : _ ) ) - _ = £ = = = ._u_ﬂ . '

(amupy o) Jo sutead gQO°'1 U]) CEEALVAA IVEENIY 8 ATOV.L



300

CHEMICAL EEPOAT OF GEOLOGICAL BORVEY.

TABLE 9. Cowparative VeceTaBLE ASH ANALYSES.
i i
By whom aoalyzed— ! Merz. Way aod Ogston. | G- Reich
P b e e |
. Turnip.
) . Red |
Tobacco., White potatoes. | , = | } Hemp
Kind of vepetable, &¢ ' _ _|Green topped white |
i | !
Diried | Tubers. ' Swalks. | T. pra Whole
leaves. | tenge. | Root. |Leaves. |i plant.
i I
Potash, - - -| 2696| 5089 1144 | 3645, 4856, 12.68 | 15.89
Soda, - . = 2.76 2.41 - - - = 3.40
Lime, . E -1 3953 2 65 a1.02 22,62 6.73 28.73 | 35.55
Magnesia, - . 9.61 4.21 6.0H) 4.08 29§ 2.85 T.67
Oside of iron, - -| 106| 378 26 66 80 | 1.08
Sulphuric acid, . 2.78 319 5.12 1.85 12.86 TE3 2.76
Hydrochloric acid, - | - - - - -] - 3.40
Silica, - - -| 451 91 822 59| 96, 205 7.70
Carbonic acid, - - 12.14 14.09 23.47 1482 | 1464 A.38
Phosphoric acid, - I - 1715 227 6.71 765 315 14.24
Phosphate of iron, - ;  4.20 - - - - - | -
Chloride of potassiumm, | - - - 2.39 - 15.56 | -
Chloride of sodium, - | 9.65 | 538 | 1206 | 153 | 544, 1067 -
Total, - - 10000 | 9999 10000| 9995 9994 9996  100.00
Per centage of ash, |
{a) indried vegetable, 23.33 298 1500 9.56 7.40 15.20 w4 60
{b) in fresh vegetable, - J1 i 225 1.85 59 1.82 -

® Fresh or dried?



