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INTRODUCTORY LETTER.

i i A

Cuemicarn Lasoratory ofF THE GEoLogicAL Survey, §
Lexington, Ky., September 24, 1853, )

Dear Sir: I berewith transmit to you my Summary Report of
the Chemical Analyses made for the Geological and Chemical Survey
of Kentucky.

It contains the results of more than two hundred days of incessant
labor, but yet exhibits the composition of a very small proportion of
the valuable minerals of the State, as you will doubtless demonstiate
in your forthcoming Report. Suflicient is shown, however, even in
this brief and partial sketch, to prove the great wealth, i subsfantial
riches, of the Commonwealth of Kentucky.

Blessed with the most fertile soil in the world, on its central geolog-
ical formations; the decomposing soft limestones and marls of which
continually renew its supply of phosphates, sulphates, and the alkalies,
&c., &c., as they are removed by cropping; a great portion of its
custern and western boundaries include mineral wealth in the greatest
abundance, in the form of iron ores, coals, limestones, clays, salt, &c,,
&c., of great variety, requinng only capital, skill, and industry, which
they must eventually invoke to their exploration, to change the re-
gions containing them—some of them now very sparsely settled and
little known—into the locations of numecrous and lucrative manufac-
tories, and centres of an active and extensive commerce.
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By an examination of the descriptions and composition of the iron
ores which were analyzed, it well be seen that they are, generally, of
the most profitable and productive kinds.

The limonites are in great variety; and almost all of them are com-
paratively soft and porous; thus, casily to be reduced in the furnace.
Some with an c¢xcess of sificious matters, others of calearcouns; and
generally containing earthy materials enough to form a sulficient amount
of the necessarvy furnace siag, (or cinder, so called,) either alone or
with admixture of some of the neighboring poorer ores or limestones.

Very few of them contisin much phosphorie acid, or other injurious
ingredients; and even those which, at some furnaces, are considered
“onpracticable,” or diffcult to smelt, are found to be bard to manage
mainly because of their nchness itself; and require only the admix-
ture of poorer ores, or some argillaccous, silicious, and caleareous sub-
stances, abundant ecverywhere, to flux them and make them yield their
content of iron.

The proportion of this metal, in some of them, may seem to be
emall; but it is well known to practical men that the most profitable
ores of iron are those which contain less than fifty per cent. of that
metal; and many containing not much more than half that proportion
are economically smelted.

The black band iron ores, from the lower portion of the State, and
from Grecnup county, are interesting. Most of them which were ex-
amined proved to be as good as those of Europe, from which iron is
most cheaply made. A few disappointed the hopes which were ex-
cited by their appcarance, and proved to be too poor in iron to be con-
sidered workable, or too much contaminated with phosphate of lime.
Doubtless, in many parts of the extensive coal fields of the State, this
valuable kind of iron ore, of good quality, may be found in great abun-
dance.

The economy introduced into the iron manufacture, by the use of
this ore, in Scotland, is illustrated by the celebrated David Mushet, in
his voleminous practical “ Papers on Iron and Sleel,” by the compara-
tive statement of the burthen and produce, at the Clyde iron works,
of two furnaces, blowing each for one week, and using pit~coal and the
bot-blast, as follows:
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Tons. Cuwts. Qrs.
1. With black band ironstone—

Coals to the ton of iron, - - - - - - 1 6 3

Roasted ore, (*““mine,”") - - - - - - 1 14 I

Limestone, - - - - . - - - 0 3 3
2. With clay ironstone—

Coals, to the ton of iron, - - - - - - 2 3 ?

Roasted ore, - - - - - . - - ? 6 2

Limeslone, . - - - - % . - 0 11 2
Saving from the use of the black band—

Coals, per ton of iron, - - - - - - 0 15 3

Limestone, - . . . . . . - 0 7 9
Additional produce of iron in the week, - . . - 20 4 0

The iron manufacture in this State is only in its infancy. We now
produce only charcoal iron, of the best quality, while we import, an-
nually, immense quantities of common iron, for railroad and other pur-
poses.

With the black band, or some of our other good fusible ores, and
the use of coal and the hot-blast, the cheaper kinds of iron, so exten-
eively used, could doubtless be made to great advantage in Kentucky,
and thus a foreign drain on our capital would be checked, and a new
source of wealth established. This will be found necessary for self-de-
fence if our railroad improvements are much extended, as they doubt-
less will be; and will be the more easily effected as the price of laber,
from well known causes, is becoming higher in Europe.

For this Lind of manufacture those of our coals which containa
but little sulphur, and less than five per cent. of ashes, would be
well suited, more especially the variety called dry or splint coal, which
abounds in our State, which need not be coked before it is used in the
furnace, and thus is cheaper than coke. This kind of coal, while it
does not soften or swell up much when heated, so as to choke up the
furnace and check the blast, gives out much combustible gas to aid in
reducing the ore, and carbonating the iron.

I have not thought proper to give a detall of the processes used in
the chemical investigation; they have been various, according to the
requirements of the specimen under examination—generally those de-
scribed in that monument of industry and accuracy, the “Handbuch
der Analytischen Chemie, Von Heinrich Rose,”" (last German edition)—
but sometimes modified to suit the circumstances of the case. In the
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separation and estimation of the alkalies, and the separation of mag-
nesia from the alkalies—processes which so frequently occur in miner-
al analysis—the important improvements of Dr. J. Lawrence Smith,
(detailed in Silliman’s Journal,) were found to be greatly better than

the old methods.
The total amount of carbon in the specimens of pig-iron was as-

certained by means of iodine—a mecthod with which I am not entirely
satizsfied. The phosphorus, in that metal, was estimated by solution in
fuming nitric acid, and evaporation to dryness to render the silica insol-
uble, re-solution in hydro-chloric acid, and precipitation of the oxides of
iron and manganese with sulphuret of ammonium and a suflicient quan-
tity of caustic potash. The alumina and phosphoric acid, dissolved by
the caustic solution, were separated by known methods—the latter be-
ing weighed as phosphate of magnesia.

In the examination of the soi/s it was thought proper to substitute,
for the ordinary process of digestion in water, to ascertain the propor-
tion of readily soluble matters, that of digestion for some weeks in
water which had been saturated, under pressure, with carbonic acid gas.
This plan was adopted in order more nearly to imitate the process of
nature in the solution of the nutritious ingredients of the soil for the
food of plants. The water whieh falls as rain, &e., being always charg-
ed with carbonic acid, the proportion of which is inereased in it, when
it percolates the soil, by the slow oxidation of the organic matters;
and this, with the very small amount of mitric or hypo-nitric acid
sometimes produced in the atmosphere during electrical excitements,
and the soluble organic matters themsclves, are the principal means by
which the fixed or mineral elements of plants, indispensable to their
organization, are dissolved and introduced into their tissues.

The investigation of the soils was not as thorough as it should bave
heen, the time allotted to the chemical analyses having been nearly
consumed by other objects before they were commenced; their exami-
uation was therefore too hurried, and consequently the proportions of
some of their more minute ingredients, (of the most valuable also,)
<uch as the chlorides, sulphates, and phosphates, were not, in all cases,
separately made out.

Amongst the ores. the coals, the rocks, the soils, the mineral waters,
&c., &c., of the State. a wide unexplored field still remains for exami-
nation.
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Hoping that this brief and imperfect investigation may be but the
beginning of a still further and complete study of the geological his-
tory and the mineral riches of the State of Kentucky,

I remain yours respectfully,

ROBERT PETER.
Davip Dare Owexn, M. D.,

Principal Geologist of Kentucky.

33
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A SUMMARY
OF THE

CHEMICAL ANALYSES

OoF
Ores, Soils, Coals, Limestones, Pig-Iron, Iron Furnace Cinder, &e.,

OF KENIUCKTY,

MOSTLY PROCURED BY DAVID DALE OWEN. M. D, PRINCIPAL GEOQOLOGIST
OF KENTUCKY, AND ANALYZED BY ROBERT FETER, M. D, CHEM-
ICAL ASSIBTANT TO THE 3TATE GEOLOGICAL BURVYEY.

ARRANGED 1IN THE ALFHABETICAL ORDER OF THE COUNTIES IN WMICH THEY WERE OBTAINED.

BALLARD COUNTY.

No. 1—SoiL. Labeled “Soil from heavy timbered land, southern part
of Ballard counly, Kenlucky,” belween the waters of Bowles and
west branch of Mayfield creeks.

Color yellowish grey, or dirty buff, in its dried state. Carefully
washed with water it left about forty-scven per cent. of very fine sand,
which was nearly of the color of the soil; a larger proportion could
doubtless be oblained by devoting more time to the washing, for it is
so fine as easily to be washed away with the lighter particles, and to
escape ordinary observation.

Ope thousand gmains of the air-dried soill were digested, for about
a month, in a closely stoppered bottle, at a tempeiature not above
100° F., in water which bad been eaturated under pressure with car-
bonic acid gas; the liquid, filtered and evaporated to dryness at 212°
F., left 1.53 grains of solid matter, which had been dissolved by the
acidulated water.
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This solid er/racf, when treated with pure water, left, of insolulle
matter. 0.603 gr., which had been dissolved by the carbonic acid, and
which was of the following composition, viz:

Silica, - - - - - - - - - - - 0.137
Carbonate of magnesia, - - - . - - . a 259
Brown oxide of manganese, - - - . - - - 117
Alumina, oxide of iron, and traces of phospliates, - . - 067
Potash, - - - - - - - : - 5 = 005
Traces of carbonate of lime and loss, - - - . - 018

The portion of the extract which was dissolved by the water was of
a dark brown color, and weighed 0.9 gr. when dried at 212° F.; when
ignited over the spirit lamp a portion of it was burnt off, with a mixed
semell of burnt animal matter and burning peat, leaving 0.4 gr. of fix-
ed residuum. The composition of this solulle portion was found to be
as follows:

Organic and volatile malter, - - . - - = - 0.500
Carbonate of lime, - - - - - - - - 098
Carbonate of magnesia, - - - - - - - - 12
Carbonate of manganese, - . . 5 - - G = .051
Alumina, oxide of iron, with traces of phosphates, - . . 007
Potash, - - - - - - - - . - - 036
Soda, . = . . . - - - - - - 067
Loss, - - - - - - - - - - - 029

The lime, magnesia, oxides of manganese and iron, and the alumina
and phospbates were, in the extract, doubtless combined with the or-
g 1nic acids, which are included above under the general name of or-
ganic maller, and which, when burnt off; leave most of these fixed sub-
stances in combination with carbonic ncid. Water saturated with car-
bonic acid was used, in this process of analysis, to enable me to esti-
mate the relative amount of soluble materials immediately available for
the nourishment of vegetables. The water which falls [rom the at-
mosphere always contains some of this acid which, with the organic
acids resulting from animal and vegetable decomposition, is the princi-
pal agent in the solution of the nutritive elements of the soil for the
support of plants.

Had sufficient time been at my disposal I should have examined this
soil more minutely, for other soluble ingredients, us ammonia, the ni-
trates, chlorides, and sulphates, but baving nearly approached the end
of the present term of labor, before the soils were commenced, I was
obliged to be contented with a less extensive inveshigation.



CHEMICAL REPORT OF GEOLOGICAL BUBVEY. 261

Onpe hundred grains of the air-dried soil, exposed to the temperaturc
of 340° F,, lost of moisfure 1.84 grains. Treated in the usual man-
ner, by digestion in hydrochloric acid, &ec., its composition, dried at
340°, was found to be as follows, viz:

Oreanie and volatilc matters, - - . - - - 3.040
Carbonate of lime, - - - - - i . . - 034
Carbonate of magnesia, - - - - - - - - 4G 1
Carbonate of mangzancse, - - - - » - < - Al
Alumina, oxide of irop, nnd traces of phosphates, - - - 3.930
Potash, - = - - - = - - - - - 108
Soia, - - - - - - - - . - - 037
Silica and silicales insoluble in bydrochloric acid, - - - 92.010

100.031

No. 2—SorL.  Labeled “Soil from the north-wwestern part of Ballard
counly, Ky., near Col. Gholson’s.”

Color of the dry soil of a dark brownish grey. Washing with wa-
ter gave about filty-three per ceut. of very fine sand, of a dirty buff
color, which is doubtless oniy a portion. Treated with water acidula-
ted with carbonic acid, as above deseribed, this soil gave up 1.943 gr.
of solid wn tter, (dried at 212); which re-dissolved in pure water left
0.955 gr. of tnyoluble maller, which bad been dissolved by the carbon-
ic acid, of the following composition, dried at 212°:

Silica, - . . - . - - - - - - 150
Carbonate of lime, - . = . - - - - . 227
Carbonate of magnesia, - - . - - - - - 321
Carbonate of manzanese, - - - - . - - - .200
Alumina, oxide of iron, and traces of phosphales, ¥ - o 037

The portion which dissolved in the pure water weighed, when dried
at 212% 0.988 gr. Heated to redness in a plalinum capsule the organ-
ic matter was consumed, giving out a smell of burnt horn, leaviog
0.425 gr. of fixed residuum. The composition of the soluble portion
was found to be as lollows, viz:

Orzanic and volatile matters, - . - - - . - 0.530
Carbonate of lime, - . - . - - . - . 127
Carbonale of magnesia, - . - - a .. = - 181
Carbonate of manganese, trace.

Potash, . - - - . - - - - . - 096
Soda, F . - - . - . 054

One huodred grains of the air-dried soil gave up 2.44 grains of
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moisture, when dried at 320° F. Ite composition, thus dried, was
found to be as follows, viz:

Organic and volalile matters, - . - ! ; ; ; 4,120
Carbonate of lime, - - - - - - L 5 = 134
Carbonate of magnesia, - - - - - - - - 280
Carbonate of manganese, - - - . ; - : ’ .0B1
Alumina, oxide of iron, and trace of phosphates, - - - 4.850
Potash, - - - - - - - - - - - 139
Soda, - . . " . = . " " " . 063
Silica and insoluble silicates, - - - - - - . 89.650
Loas, - - - - - - - . - - . 683

100.000

No. 3—Licsite.  Labeled *Lignite, blvff of Fort Jefferson, Ballard
county, Ky

A dull brownish-black fiiable =zubstance, full of irregular cracks or
fissures, which appear to have been produced by shrinkage or drying;
quite absorbant of moisture, adhering slightly to the tongue; fresh
fracture, presenting a dull pitch-like lustre in some of the layers, ap-
proaching. in some parts, the lustre of coal. Over the spint lamp, on
platinum foil, it bhurnt at first with a smokey flame, comewbat like
coal, but with the odor ol peat; it continues to burn like punk or rot-
ten wood, when removed from the flame, until it is reduced to a bulky
ash.

Its specific gravity 1s, - - - - - 1.219
Composition, dried at the ordinary temperalure—
Moisture, - - - - 13.20 .
) tlers, - ;
Volatile combustible maitlers, 3?.4[’!; Fotal walaiile muners 0.0
Carbon - - - - 38.10 2
] B s ogme m
Asbes, (buff-colored,) - - n.m} gk resinam Ll
100.00 100.00
Its composilion, when thoroughly dried at 212°, may be slated as follows, viz:
Volatile combustible matters, - . - . - - 43.088
Fixed carbon, - - - - . - - . - 43.804
Ashes, - - - - - - - - - - 13.018

The buff-colored ashes were found to contain a trace of phosphoric
acid, and notable quantities of oxide of iron, alumina, and lime.

No. 4—Curay. Labeled “Potlers’ clay, four miles south of Blandwlle,
Ballard county, Kentucky; Mr. Samucls farm.”

Color, light yellowish-grey; exhibits minute spangles of mica before
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the lens; heated before the blowpipe becomes first dark-colored then

buros white.
Composition, dried at 212°—

Silica, - - - - - - - - - - 71.9%
Alumina, with a trace of oxide of iron, - - - - 20.70
Lime, . . - . - - . - - . 37
Magnesia, - - - - - - - . - -33
Potash, - - . i = - - ~ = . .63
Water, with a trace of organic matter, . - - - 6.20

100.19

This was examined for the general ingredients by fusion with mixed
carbonates of soda and potash, &c., and for the alkalies by fusion with
carbonate of lime and chloride of ammopium.

BATH COUNTT.
No. d—Luwtosite  Jron ore from Messrs. Robert & A. G. Carler’s
Sfurnace, Bath county, Kentucly, five miles beyond the Olympian
Springs, adjoining the White Sulphur Springs; ( fourteen miles from
Owingsville and fifly-three miles from Lexington.)
Ore beds described to be from eight to twelve inches thick, on a ba-
gis of limestone, covered by blue clay and fire clay.
Ore, a compact, bard, apparently pure hzematite; powder of a dark,
brownish, red color.

Specific gravity, - . - . . . 3.266
Composition, dried at 212° F—

Oxide of iron, (peroxide,) - 79_90} 55.95 per cent. of Jron.

Oxide of mapganese, - - 1.80
Alumina, - - . - 1.10
Carbonate of lime, - - 0.10
Carbonate of magnesia, . 1.63
Silex and insoluble silicates, - 9.00
Water aod loss, - - - B8.57

100.00

The air-dried ore lost 3.1 per cent. of hygrometric moisfure when
dried at 212°
No. 6—CoaL  From the same locality as the preceding. Reported to
be in beds four feet thick, or in two beds, each of lwo feet, separated
by two feel of black shale.
A splint coal; cleaving in rather thin lays, separated by fibrous car-
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bonaceous matter, (fibrous coal;) cross fracture of a pitch black color
and lustre; fissures and edges of the layers coated with ochreous oxide
of iron. The fibrous matter presented the appearance of vegetable
impressions, and is to some extent infiltrated with pyrites.

Specifiz gravily, . - - - - - 1.321
Heated on platinum foil over the epirit lamp, it swelled up somewhbat, but did
not soften very much; does not appear to be a rood coking coal.
Composition dried at 212°—
Yolatile combustible matters, 38.00
Carbon in the coke, - - 53.90)

Ashes, (light grey color,) - 8.10f Coke, 62. per cent.

100.00
The recant coal lost three per eent. of moisture when dried at 212°,
The ashes contain a small proportion of sulphate of lime.
By a separate process the total per centage of sulphur in this coal
was found to be about 0.99.
The loenlity fiom whence these two minerals are obtained is describ-
ed as an outlier of the coal formations.

BUTLER COUNTY.
No. T—Grey Carsovate of IroN. Labeled “Carbonate of iron, shale
bank, Alum Spring, Buller county, Kenlucky.”

A hard, compact mineral, of a dark grey color; streak, light grey;
fracture, fat-conchoidal; structure, fine granular. Outer surface, to
the thickness of about one-sixteenth of an inch, reddish-yellow from
the per-oxidation of the iron.

Specific gravity, - - - . - - 3.490
Composition, dried at 212° F.—

Carbonate of iron, . - 6596

Peroxide of ironm, - - 7.19% 30.80 par. ceut. Lvm,
Carbonate of lime, - - 5.90

Carbonate of magnesia, - 6.03

Carbonate of manganese, - 1.57

Phosphoric acid, . - 2.64

Potash, - 2 5 = .23

Soda, - - - - 06

Bituminous matter, - - 1.03

Bilex and inscluble silicates, 8.70

Water and loss, - - . .69

100.00
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The air-dried ore lost 0.8 per cent. of moisfure when dried at
212° F.

No. 8—CoaL.  Labeled “Tygert’s coal bank, on the walers of Hickory
Camp creel, Butler county, Kentucky.”

A friable, pitch-black coal; fissures stained with ochreous oxide of
iron; charcoal-like fibrous coal between the layers.

Specific gravity, - - - - - - 1.291
Composition, dried at the ordinary temperature—
Mni“!lm‘ T - ) T'!D} Total volatile matters, - 38.60
Volatile combustible matters, - 31.40
Carbon in the coke, - - - Eﬁ.ﬂﬂF : derately licht 61.40
Ashes, (light yellowish grey,) - 4.50 Gl & '
100.0:0 100.00
Composition, dried at 2,2°—
Volatile combustible mutters, - . . - 33.84
Carbon in the coke, - . - - . - 61.27
Ashes, - - - - - - - . 4.89
100.00

Sulphur is found in it in the proportion of 0.29 per cent. The ashes
contain no appreciable quantity of sulpbate of lime.

Heated over the spirit lamp, on platinum foil, it swelled up and soft-
ened considerably, leaving a cellular coke. It appears to be a pretty
good cokiog coal.

A singular fact was observed in relation to this coal, which, however,
may possibly be accidental, as the experiment was not repeated. Some
of the coal in very fine powder, folded in paper, placed in the sand-
bath at the temperature of about 400° F., took fire spontaneously.

No. 9—Coar.  Labeled. “Pardon Sheldon's coal, head walers of Welch
creck, Buller county, Kentucky."

A very pure looking, soft coal, of a pitchy-black color and strong
lustre, not soiling the fingers; presenting no appearance of fibrous coal,
nor of pyritous or other impurities.

Epecific gravity, - - - - - - 1.247
Heated over the spirit lamp, on platioum foil, it mﬂened and swelled up a good

deal—the volatile matter burning off with a very smoky flame, leaving s light
spongy coke. It appears to be a good coking coal.

34
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Composition, dried at the ordinary temperature—

Moisture - - . - 4.00 g
F t i} ;
Volatile combustible matters, - 34.70 } Total volatile matters, 38.70
Carbon in the coke, - - - 60.70
’ Coke, (1 . :
Ashes, (dirty salmon color,) - .60 " e, (light, spongy, ) 61.30
100.00 100.00

Composition, dried at 212° F.—

Volatile combustible matters, - - - - 36.146
Carbon in the coke, - - - - - 63.229
Ashes, - - - - - - - - 625

100,000

The total per centage of sulphur ie 0.268. The salmon-colored ashes
contain only a small trace of sulphate of lime. This coal is remarka-
ble for the very small amount of ashes which it leaves.

No. 10—SoiL.  Labeled “Soil and sub-soil, four miles south of Roch-
ester—ridge land— Butler counly, Kentueky.”

The dry soil is of a dirty buil color. Washed with water it left
more than 47. per cent. of very fine sand, containing a few larger
rounded grains of silicious mineral.

One thousand grains, treated, as before described, with water charged
with carbonic acid gas, gave up 1.884 grains of solid matter, dried at
212° F. This exiract, treated with pure water, left of insoluble matter,
which bad been dissolved by the carbonic acid, 0.837; the composition
of which 13 as follows, viz:

Bilica, - - - x - - " - - - - 0.190
Carbonate of lime, - - - - - & = z ; 077
Carbonate of magnesia, - - - : . A - = 503
Alumina, oxide of iron and trace of phosphates, . . 087

The poriion which was dissolved by the water we1ghed when dried
at 2127 F., 1.047 grains. Ignited in a platinum capsule, there were
burnt ont of it. with a smell of burning animal matter,

Organic and volatile substances, - = " % = - 0.600
The residue consisted of

Carbonate of lime, - . - - . . . . 167

Carbonate of magnesia, . = - - s - . 140

Carbonate of muangane-e, - - - . - - - 042

Potash, - - - - - - - - - - 082

Soda, - - - - - - - - 013

Also, a slight trace of alumina and phc-sp'hntea
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One hundred grains of the soil dried at 320° Fah., when analyzed
by the usual mode gave the follomng results, viz:

Orgapic and volatile matters, - - - . 3.460
Carbonate of lime, - - = - F i i 2 E 097
Carbonate of magnesia, - - - . - - - - 305
Carbonate of manganese, - - - - . - - 025
Potash, - - - i = i - . . - - 204
Bode, & w0 o2 M % B W ® W ®  va 074
Alumina, oxide of iron and trace of phosphates, - - - - 5.030
Silica and insoluble silicates, - - . - - - - 90.590
Loss, - - - - - - - - - - - .215

100.000

This soil contains very nearly as much potash as the rich soil of
Fayette county, but does not yield as large a proportion of the phos-
phates.

CARTER COUNTY.
No. 11—IgoxN oBe  Labeled “Mr. Wallace’s iron ore, near falls of
Bluin, Carter® county, Kentucky.”

A dark reddish-brown mineral, with interspersed spots of aull yel-
lowish; appearance generally dull, but slightly glimmering, like spar,
in the yellowish portions. Powder of a brownish-buff color.

Bpecific gravity, - - - - - - 2.731
Composition, dried at 212° F.—
Ozxide of iron, - -

23'20} 19,24 per cent. of Jron

Carbonate of iron, - . - 6.28
Carbonate of lime, - - - 61.35
Carbonate of magnesia, - - 1.53
Carbonate of manganese, - 3.41
Alumina, - Q - - 1.95
Phosphoric acid, . . - .24
Potash, - - - - - .23
Soda, - - - - - .18
Silica and insoluble silicates, - 9.67
Water and loss, - - - 1.96

10:0.00

The air-dried ore lost 1. per cent. of moisfure when dried at 212°.
Containing a large proportion of carbonate of lime, and a small amount
of alumina, this mineral may be valuable to flox, in the furnace, with
ore2 containing too large a proportion of aluminous or silicious matter.

* This ore was inadvertently labeled Carter county; it should bave been Lawrence county.
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By itself it would not give good results, because of its small relative
quantity of iron, and large excess of lime.

No. 12—Lmoxtre.  Labeled “Ore from Tygert’s, Carter counly, Ken-
lucky, on the sub-carboniferous limestone.”
A dark reddish-brown mineral; dirty ochreous on the exterior; ad-
hering to the tongue. Powder dirty yellowish-brown color.

Specific gravity, = " - - 3.256
Composition, dried at 212° F.—
Peroxide of iron,

71.560 == 50.07 per cent. of Jfron.

Alumina, - - - - 2.45
Magnesia, - . - - 1.03
Brown oxide of manganese, - 1.37
Potash, - - - . - .34
Boda, - - - - - .12
Bilica and insoluble silicates, - 11.97
Combined water, - i - 11.569

100.37

The air-dried ore lost 1.7 per cent. of moisfure when dried at 212°,

No. 13—LmoNite  Labeled “Best ore, Sandy furnace, Carter county,
Kentucky.”
A dark reddish-brown ore, in irregular layers, separated by soft yel-
low ochreous mineral. Powder of a brownish-yellow color.
Composition, dried at 212° F.—

Peroxide of iron, - - - 67.40 == 42.20 per cent. of Irom.
Alamina, - - - - .B7
Carbonate of lime, - - - .57
Magnesis, - - - - 1.80
Brown oxide of manganese, - .95
Potash, - - - - - .50
Boda, - - - - - 16
Bilics, and insoluble silicates, - 17.57
Combimed water, - . - 11.65
101.38

The air-dried ore lost 2.2 per cent. of moisture when dried at 212°.

These two are very rich and valuable ores, requiring, however, the
use of lime to flux them in the furnace, which may, perhaps, be profit-
ably substituted by the use of the next described mineral, in proper pro-
portions.
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No. 14—Ferruamvouvs LiMestoNe  Labeled “Green Rock, which culs
oud the ore, Sandy Furnace, Carler county, Ky."

A dull looking bluish-grey-green rock, mottled with lighter green
and dirty yellowish-brown; small spangles of mica and specks of spar
visible under the lens; as hard as ordinary limestone; powder of a
greenish-grey color.

Bpecific grarity, - - - - - - - 2.809
Composition, dried at 212° F.—

Carbonate of iron, - - - 14.26
kil - m_”i. = 18.56 per cent. of Jron.
Carbonate of lime, - - - 35.16
Carbonate of magnesia, - -  6.54
Carbonate of manganese, - .B4
Alumina, - - - - b.BS
Potash, - - - - - .29
Boda, - - - - - .08
Silica and insoluble silicates, - 19.17
Water and loss, - - - 1.06
100.00

No. 15—CoaL  Labeled “Kilgore’s Coal, Williams' creek, on the Lez-
tnglon and Big Sandy railroad—jfourteen miles from Ashland— Car-
ter counly, Ky.”

A pure looking splint coal, having a lamellar fracture, with vegeta-
ble impressions between the layers, not in the form of dbrous coal, bat
smooth and hard, not soiling the fingers; cross-fracture pitch-black,
lustrous; no appearance of pyrites or other impurities; heated over
the spirit lamp it swelled up somewhat, but did not soften much.

Bpecific gravity, - - - - - - 1.313
Composition, dried at the ::rr-:l..umrjr tempemtnm—
Moisture, - - -
Total -
Volatile combustible matters, - SE l O reae e ol

Carbon in the coke, - -

: EEDU
Ashes, (pale grey,) - - } Coke, (preity dense,) - 59.00

100.00 100.00
Composition, dried at 212° F.—
Volatile combustible matters, - - - - 37.632
Carbon in the coke, - - - - - - 58.140
Ashes, - - - - - - . - 4.228

100.000
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Sulphur was found in this coal in the proportion of 0.710 per cent
The ashes contained no sulphate of lime.

No. 16—Coar. Labeled “Cannel Coal from Barrett's creek, Carter
counlyy, Ky., siz miles north-west of Grayson.”

A dull looking coal, with a slaty structure, not soiling the fingers;
not very easily broken; exterior stained with oxide of iron; fracture
across the laminze of a dull, jet-like lustre; the surfaces of the layers
as dull as black slate. Heated over the spirit lamp it decrepitated
strongly, burnt at first with a smoky flame; did net ewell up or
change its form.

Bpe:iﬁc gravity, - - - - - - - 1.443
Composition, dried at the ordinary temperature—
Moisture, - . - - 4.00 "
Volatile combustible matters, - 33.50} Total volstile matters, - 37.50
Carbon in the coke, - - - 42.70
Ashes, (dark lilac color,) - . IB.BL’I} Devss coke, - ) - 280
100.00 100.00
Compoeition, dried at 212° F.—
Volatile combustible matters, - - - . 34.896
Carbon in the coke, - - - - . - 44.478
Ashes, - - - - . . - - 20.626
100,000

Sulphur was found in it in the proportion of 7.905 per cent. The
value of this coal is greatly injured by its very large proportion of
ashes and of sulphur. The ashes contained no perceptible amount of
sulphate of lime.

No. 17T—Coar. Labeled “Gallion’s Coal, Williams’ creek, on the Lex-
ington and Big Sandy railroad, eighteen miles from Ashland, in Car-
ter county, Ky."

A very pure looking coal, of a piteh-black color, and strong lustre;
not soiling the fingers; moderately hard; very little fibrous coal, with
vegetable impressions between the layers, and but little appearance of
pyritous matter. Heated over the spirit lamp it decrepitated, softened
very much and swelled up; it is probably a coking coal.
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Bpecifie gravity, - . - . - - - 1.312
Composition, dried at the ordiLary temperature—
Hainture, S i ) E'W} Total volatile matters, - 45.80
Volatile combustible matters, - 40.80
Carbon in the coke, - - 49..50}
Ashes, (dark lilac color,) - 4,70 Modurately Qeoas pobs, ~  55:30
100,00 100.00
Composition, dried at 212°—
Volatile combustible matters, - - - . 42.947
Carbon in the coke, - - - - - - 52.106
Ashes, - . - - - - . - 4.948
100.00

Sulphur was found in it in the proportion of 2.410 pcr cent. The
ashes contained only a trace of sulphate of lime.

This coal would be more valuable for manufacturing purposes did it
contain less sulphur. 1t is possible, however, that the specimen exam-
ined presented more than the average proportion of pyrites—this in-
jurious ingredient of coals being generally very irregularly diffused.

CHRISTIAN COUNTY.

No. 18—Coar. Labeled “Keath’s Coul, near Pond river, north-east
part of Christian county, Ky.”

A soft friable coal, not soiling the fingers; of a dull pitoh-black ap-
pearance; seems to be free from pyrites or earthy impurities. Small
fragments heated over the spirit lamp softened, swelled up, and agglu-
tinated into a light spongy coke. Appears to be a good coking coal.

Specific gravity, . . - - - . = 1.307
Composilion, dried at the ordinary temperature—
Moisture, - . . - Bu; .
Total volatile matters, - :
Volatile combustible matters, - 41.10 voree marem =
Carbon in the coke, - - . 43.90E
Coke, - - : 5 i
Ashes, (pale reddish-grey, - 7.20 " 86:10
100.00 100.00
Composition, dried at 212" —
Volatile combustible matters, - . x - 42,284
Carbon in the coke, - - - - - . 50.309
Ashes, - - - - - - - - 1.407

100.000
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Sulphur was found in this coal in the proportion of 2.16 per cent.
The ashes contained 0.100 per cent. of sulphate of lime. Dried
at 212° the air-dried coal lost 2.8 per cent. of moisture.

No. 19—Coar. Labeled “(Lacey’'s) Aichison’s Coal, McFarland's
branch of the west fork of Pond river, north-east part of Christian
county, Ky.”

A soft bituminous coal, of a pitch-black color; considerable lostre.
Some fibrous coal, exhibiting vegetable impressions, between the lay-
ers. Fragments heated over the gpirit lamp softened, swelled moder-
ately, and agglutinated into a spongy coke.

Bpecifie gravity, - - - - = - 1.278
Composition, dried at ordinary tempernl;ure——-
Moistare, " . . - 4.00

Total volatile matters, - 41.70
Volatile combustible matters, - 3'?.70}

Carbon in the coke, - - 533[1; Coke. (brieht 630
Ashes, (lilac colored, ) . 5008 7O (bright, spongy,) .

100.00 100.00
Composition, dried at 212°—
Volatile combustible matters, - - . . 39.271
Carbon in the coke, - . - - . 55.620
Aghes, - - - - - - - - 5.209
100.000

The total amount of sulpkur was fﬂund to be 1.363 per cent. The
ashes contained a small trace of sulphate of lime.

No. 20—Soi..  Labeled “Soil from southern part of Christian coun-
ty, Ky., between Dr. Quarles’ and Oak Grove.”

Color pretty dark greyish-brown. Washed with water it left more
than thirty-four per cent. of very fine sand, of a dark drab color.

One thousand grains, treated with water containing carbonic acid,
yielded 3.822 grains of solid exlract, dried at 212° which, when treat-
ed with pure water, left of insoluble matler, which had been dissolved
by the carbonic acid, 2.457 grains, of the following composition, viz:

Silica, -~ - - . . # . - . . " 130
Carbonate of lime, - 2 3 A x x - 2 _ 830
Carbonate of magnesia, - - - - - - ; . .116
Carbonate of manganese, - - - - - - - - 642
Alomina, oxide of iron, and trace of phosphates, - = = - .740

Sulphate of lime, a trace.
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The soluble matier, dissolved by the water, weighed, when dried at
212° 1.365 graios, out of which was burnt, with the smell of burnt
horn,

Organic and volatile matters, - - - - - .960
The residue contained

Carbonate of lime, - - . - - . - - 067

Carbonate of magnesia, - 2 . - 2 = - 196

Potash, - . - - . - - . - - 096

Soda, I N - - - - - 046

With traces of alomina and phnsphat.eu
One hundred grains of the soil, dried at 300°, analyzed by the or-
dinary method, after digestion in hydmchluric acid, &c., were found to

contain—

Organic and volatile matters, - - - - - - - 5.680
Carbonate of lime, - - - - - - - - - .220
Carbonate of magnesia, - - - - - - - - .280
Carbopate of manganese, - - - - - - - 415
Alumina, oxide of iron, and trace of phosphates - - - 5.470
Potash, - - - - - - - - - - 164
Soda, - - - - - - - - - - 061
Silica and insoluble m]mltea - - - - - - - 87.430
Sulphate of lime and loss, - - - - - - - - .290
100.000
The air-dried soil lost 2.6 per cent. of moisiure, when dried at 300°
F.

No. 21—Macnesian Lvestore  Labeled “ Hydraulic Limestone, near
Esquire Lindsey’s, Christian county, Ky.”

A dull, rather soft, rock, of a finc granular structure, light drab

color; fragments may be broken off and crushed to powder in the fin-

gers, without much difficulty; adheres to the tongue.
Composition, dried at 212°—

Carbonate of lime, - - . - . - - - 52.20
Carbonate of magnesia, - - - - - - . 37.95
Alumiua, oxide of iron, &ec., - - A . - . 2.27
Silica and insoluble silicates, - - 6.38
Potash, - - - . =+« .« <« < = . .28
Moisture and loss, - - - - - - - - .92

100.00

The carbonates of lime and magnesia are very nearly in equivalent
proportions in this limestone. It contains a much smaller proportion

of clay than is usually found in hydraulic limestone.
35
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No. 22—Ferrucivovs Livestose. Labeled “Iron? hill ai Kealh's,
north-east part of Christian county, Ky., near Pond river.”

A compact, fine-grained mineral; general color dark grey, with a
glight tinge of green; exterior portion ochreous; dark reddish-brown
matter li niug the fissures, and extending from exterior to the interior.
Powder cinnamon colored, or the color of ground lupis calaminaris.

Specific gravity, - - - - - - 2.786
Composition, dried at 212°—

Carbonate of lime, - - - - . - - . 65.69
Carbonate of iron, - - - - - = - - B.00D
Oxide of iron and alumina, - - - - . - - 13.23
Magnesia, - - - - - - - - - - 1.567
Oxide of manganese, - - " . . - - . .34
Silica and insoluble silicates, - - - . . - - 11.37
Alkalies, not estimated.

100.20

The air-dried ore lost 0.7 per cent. of mwoisture, when dried at 212°
F. This mineral contains only about ten or twelve per cent. of iron.
It might be useful as a fluxing material, in the smelting of silicious or
argillaceous ores, and deserves trial as a water cement.

CRITTENDEN COUNTY.

No. 23—LimoNite.  Labeled ‘“Iron Ore from Sneed's mines, on
Tradewaler river, Crittenden county, Ky.” (From Dr. Wn. C.
Sneed.) ’

Above the coal a compact, dark reddish-brown mineral, mottled, with

softer included portions, of an ochreous appearance. Powder of a

brownish-yellow color.

Specitic gravity, - % . - = = . 2.684
Composition, dried at 212°—
Peroxide of iron, - - - 39.60 = 27.73 per cent. of Jron,
Alumina, " 7 - - LOU
Brown oxide of manganese, - .20
Phosphoric acid, - - - .67
Lime, - - - - - .58
Magnesia, sulpburic acid, traces.
Bilica and insoluble silicates, - 5L30
Combined water and loss, - - 6.65
100.00

The air-dried mineral lost 0.8 per cent. of moisture, when dried at
212 °F.
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No. 24—Cray InronstoNe. Labeled “Iron Ore from Snreed's mines,
on Tradewater, Critlenden county, Ky.”

Found in a layer six to twelve inches thick, separated by twelve
inches of shale from the three and a half feet thick bed of coal be-
low.

A compact dark grey mineral, resembling fine-grained limestone;
quite hard; powder of a llght g'ne}f color.

Specific gravity, - - - 3.225
Composition, dried at 212°—
Carbonate of iron, - - - 12.42
Peroxide of iron, - - - 1401 T Lo et ctuh ol v
Carbonate of lime, - - - 18.48
Carbonate of magnesia, - 1.49
Phosphate of lime, - 29.49
Alumina, = - - - 291
Potash, - - - - - .07
Soda, - - - - - 16
Bituminous matter, - - 1.32
Oxide of manganese, a trace.
Bilica and insoluble silicates, - 16.07
Water and loss, - . - 3.03
100.00

This mineral is remarkable for its very large proportion of phos-
phate of lime, which causes it to contain nearly sixteen and a half per
cent. of phosphoric acid, and which must render it useless as an iron
ore. For the same reason, and in consequence of the considerable
amount of alkalies which it presents, it may possibly be made a valua-
ble mineral manure, if burnt, ground to powder, and applied to land
deficient in phosphates and the alkalics.

No. 25—CoaL  Labeled “Specimen of Coal from Sneed’s coal mines,
on Tradewater, Critlenden counly, Ky."

The bed is described as three feet eight inches in thickness. Seven
miles from the Ohio river.

A very black, and apparently very pure, soft bituminous coal, re-
sembling the Pittsburg coal in its external appearance. Some fibrous
coal between the layers, exhibiting vegetable impressions, and some lit-
tle appearance of pyrites. Some fragments heated over the spirit
lamp softened and swelled up a good deal, leaving a coke of moder-
ate density.
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Specific gravity, - - - - - - 1.316
Composition, dried at 212° F.—

Volatile combustible matters, - 37.00

Carhbon in the coke, - - - 55.40

Ashes, (purplish-grey,) - ; ?.ﬁﬂ} Coke 63. per cent.

100.00
The air-dried coal lost 2. per cent. of moisture when dried at 212°.

The total amount of su/phur amounts to 1.04 per cent., of which .04
is in sulphate of lime of the ash.

No. 26—SvrrEUBET OF ZINC. Labeled “Lead mines, one and a half
males south of Sulphur Springs, on Hurricane creek, Critlenden coun-
ty, Kentucky.”

A dark brown mineral; drusy, with minute quartz crystals and a
little calcarcous spar; containing also eome galena, (sulphuret of lead;)

which substances are mixed throughout the mass. Powder of a dark
olive-grey color.

Composition—
Sulphuret of zinc, - . - - - - - - 60.30
Bulphuret of lead, - - - - - - - - 2.60
Alumina and oxide of iron, - - - - - - 10.19
Carbopate of lime, - - - - - - . - 5537
Magnesia, - - - - - . - - - - .20
Bilex and insoluble silicates, . - - . - - 26.38

103.04
This ore contains more than 40. per cent. of zinc. It contains traces
of copper, manganese, and phosphoric acid. If found in large quan-
tities it might be made valuable in the prepamation of the zinc white
paint, (oxide of zine,) which is now much used as a substitute for the
white lead.
FAYETTE COUNTY.

No. 27—So1- From a woodland pasture, (land whick had never been
in cultivation,) about eight miles from Lexington, near Newlown turn-
pike, head waters of North Elkhorn creek, farm of Mrs. Dallam.
Color, dark greyish-brownish, or chocolate. Washed carefully with

watcr this eoil left more than 62. per cent. of exceedingly fine sand,

gomewhat lighter colored than the zoil itself. This eand, washed with
hydrochloric acid and dried again, weighed about 55. per cent.
This very fine eand, or quartz powder, the presence of which is not
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generally suspected in our rich loam soil, is so fine as to paes through
the finest bolting cloth, of about five thousand apertures to the inch
—leavicg only about 0.4 of one per cent. of quartzy grains, not as
large as small mustard seed.

Dried at 320° F., this soil lost 4.44 per cent. of moisfure. Its com-
position, thus dried, was found to be as follows, viz:

Organic and volatile matters, - - - - - - - 8.000
Carbonate of lime, - - - . - - - - - 494
Carbonate of magmesia, - - - - - - - - 420
Oxides of iron and manganese, - - - - - - - 6.170
Alumina, - - - - - - - - - - - 4.181
Phosphate of lime, - - - - - - - - - .560
Potash, - - - - - - . - - - - 205
Boda, - - - - - - - - - . . 062
Silica and insoluble silicates, - - - . - - . 79.910

100.000

The silicious residue, (79.9 per cent.,) from the action of hydrochlo-
ric acid, when examined by the microscope exhibited a large propor-
tion of clear quartzy particles; in which respect, however, it resem-
bled, nearly, the silicious residue of most of the soils examined.

The unusual fertility of this celebrated blue limestone (blue grass)
eoil is attributable—1. To its state of extreme division. 2. Its large
proportion of phosphbates and the alkalies. 3. The great amount of
organic matter, &c., which it contains. The latter ingredient—the or-
ganic matter—gives the soil its dark color, makes it light and very re-
tentive of moisture and gases favorable to vegetable growth; it mate-
rially aids in the solution of the mineral elements of vegetable nutri-
tion, and by its own decomposition furnishes directly to plants a
rich supply of food.

The specific gravify of this soil is 2.443, but in consequence of its
great porosity this does not give a correct idea of the weight of a cubic
foot of it A cubic foot of a solid substance bhaving the above
mentioned specific gravity would weight more than one hundred and
seventy-nine pounds; but by actual experiment—by weighing a por-
tion of this dried soil compressed into a specific gravity bottle—it was
found to weigh only at the rate of about seventy-one and a half pounds
to the cubic foot, (71.543 pounds.) This gives for the weight of the
s0il on an acre of ground, (43.560 square feet,) to the depth of one
foot only, more than three millions of pounds, (3.116.413%% pounds.)
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Taking this immensa quantity of matter into consideration, which
really represents, in the case of many plants, not one-half of that from
which they draw their nourichment, it must be evident that quantities
of valuable nutritious matter, sufficient for the sapport of vegetable
growth, may exist in a soil, and yet may entirely escape the most deli-
cate processes, and be unappreciable, in the quantities generally taken
by the chemist for hia analyses, by his finest balances.

According to these data, the quantity of potash in this Fayette coun-
ty soil, taken to the depth of one foot only, is more than six thousand
three hundred and eighty-eight pounds—a quantity which seems al-
most inexhaustible by the most wasteful culture.

That the proportion of the valuable ingredients of the soil is much
diminished by its continued cultivation in corn and grain crops is ex-
hibited in the analysis of the next succeeding soil, which was taken
from the same locality as this, but which had been for more than fifty
years subjected to constant cultivation.

No. 28—SoiL. From an old field long in cultivation; same localily as
the last; adjoining field.

Color, light chocolate, or grey-brown. Washed carefully with water
this soil left more than 68. per cent of very fine sand, of a light snuff
color, mixed with a few very small rounded particles of iron ore; and
about 0.4 of one per cent. of small rounded quartzy particles, some of
which are transparent, some miuky, yellow, red, and green; all finer
than mustard seed, yet presenting the appearance of microscopic boul-
ders.

Dried at 340° this soil lost 4.58 per cent. of moeisture. Its compo-
sition was found to be as follows, viz:

Organic and volatile matters, - - - - - - - 5.980
Carbonate of lime, - - - z 2 2 : . : 530
Carbonate of magnesia, - - - - - a5 - 547
Carbonate of mapganese, - - - x 2 . a 2 204
Phosphate of lime, - - - . i : = = - 450
Oxide of iron, - - - - . . . 7.190
Alumina, - - - - - - - - 4,528
Potash, - £ - - . i G 2 139
Boda, - - - . - 031
Hilica and insoluble silicates, - - - - 80.430

100.029



-

CHEMICAL REPORT OF GEOULOGICAL SURVEY. 279

FULTON COUNTY.

No. 29—Som. Labeled “Soil from Bluffs at Hickman, where mulk-

sickness 1s most prevalent, [does it contain more than the ordinary
quantity of maguesia?] Fulton county, Ky.”

The dry soil is of a dirty buff color. The air-dried soil lost 1.72
per cent. of moisfure when dried at 380°. Washed with water it left
about 36. per cent. of very fine sand. Onme thousand grains subjected
to the action of water containing carbonic acid yielded 1.150 grains of
solid matter, dried at 212°. This treated with pure water left 0.85
grains of insoluble matter, which had been dissolved by the carbonic
acid; baving the following composition, viz:

Silica, - - - - - - - - - " A 140
Carbonate of lime, - - - - - - - - - 3567
Carbonate of magnesia, - - - - - - - - 125
Carbonate of manganese, - - - - - - - - .085
Alumina, oxide of iron, and traces of phosphates, - - - 067
Loss, - - - - - - - - 076

The pﬂrtmu dlssﬂlved by the water weighing, when dried at 212°,
0.3 of a grain, was ignited, when it lost of

Organic and volatile matter, - - - . - - 0.100
The residue gave—

Carbonate of lime, - - = - 2 = - a 007

Carbonate of magnesia, - - - . - i 2 .021

Carbonate of manganese and loss, - . - - - .09¢2

Potash, - - - - 2 " G " ? 2 .060

Soda, . = A 2 3 g 090

The composition of thm soil, dned at 38{1" , was found to be as
follows, viz:

Organic and volatile matters, - - - - - - - 1.720
Carbopate of lime, - - - - - - - - 1.540
Carbonate of magnesia, - - - - - - - - -517
Brown oxide of manganese, - - - - - - .036
Alumina, oxide of iron, and traces of phnsphnt.es - - - 4.470
Potash, - - - - - - . - - - 108
Boda, - - - - - - - . - - - 052
Silica and insoluble silicates, - - . . - - - 92.350

100.733

Nothing remarkable, in the mineral ingredients of this soil, appears,
to account for the peculiar sickness prevalent in the region from whence
it came.
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No. 30—SoiL. Labeled “Soil under the gravel bed af Hickman, Ful-
ton county, Ky."

Color of the dried soil brownish-buff. Washed with water it left
about fifty-six per cent. of very fine sand, containing a few spangles
of mica. The air-dried soil lost 3.8 per cent. of moisture, when dried
at 300° F.

One thousand grains treated with water containing carbonic acid
gave up 1.275 grains of solid matter, dried at 212° F.; this, treated
with pure water, left 1.043 gmains of insoluble matter, which had been
extracted by the carbonic acid, which had the following composition,
viz:

Silica, - - - - - - - - -190
Carbonate of llme - - - - - - - - 527
Carbonate of manganese, - - - - - - . - .269
Sulphate of lime and loss, - - - - 057

The soluble ;p-:rrfmn:. which wmgh&d 0. 232 gr., yielded the fnltnmng
ingredients, viz:

Organic and volatile matters, - - - - - - 100
Carbonate of lime, a trace.

Carbonate of magnesia, - - - - - - - - 048
Potash, - - - - - - - . - - - 043
Soda, - - - - - - - = . 041

Submitted to general amll}rﬂla, dried at 300° this soil yielded the
following results, viz:

Organic and volatile matters, - - - - - - - 2.600
Carbonate of lime, - » - - - - - - - .383
Carbonate of magnesia, - - - - - - .503
Aluminos, oxide of iron, and trace of phmphut.en - - - 9.510
Potash, - - - - = = - - - - - 170
Soda, = . . - - . . - - - - .0B0
Silica and insoluble silicates, - - - - " - - 87.030

100.386

GREENUP COUNTY.

No. 31—Lmvoxite.  Labeled “Block ore, best quality, over the coal
and under the hearth sandstone, eight inches thick, Pennsylvania Fur-
nace, Greenup county, Ky."

A pretty pure limonite; harder portions of a dried blood-brown col-
or; softer parts ochreous, yellow, and reddish. Powder of a brownish-
yellow color.
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Bpecific gravity, - - - - - - 2918

Compeosition, dried at 212° F.—
Oxide of iron, = 41.70 == 29.20 per cent of Jrom.

Phosphate of alumina, - - 1.95

Phosphoric acid, - - 2.30
Brown oxide of manganese, “ .68
Magnesia, - - - - .20
Potash, . . . - L13
Combined water, - - - B.01
Bilex and insoluble silicates, - 45.05
Loss, - - - - - .78

100.00

The air-dried ore lost 1.4 per cent. of moisfure, when dried at
212° F.

No. 32—Lmonrre.  Labeled “Litile Block Ore, average four inches,
immedialely under the hearth sandstone, Pennsylvania Furnace,
Greenup county, Ky.”

A compact limonite of a reddish-brown color; some minute spangles
of mica throughout it. Powder of a light reddish-brown color.

Bpecific gravity, - - - - - - 2.978
Composition, dried at 212° F—
Oxide of irom, - - - 49.69 == 34.79 per cent. of fron.
Alumina, - - - - 2.53
Phosphoric acid, - S - .22
Ozxide of manganese, - - .45
Magnesia, - - - .33
Potash, - . - - - .58
Boda, - - . - - .11
Combined water, - - - 17.68
Bilica and insolable silicates, - 38B.35
Loas, - - R - - .26
100.00

The air-dried ore lost 1.2 per cent. of moisture when dried at 212°.

No. 83—Loioxire.  Labeled “Limestone Ore, over limestone, eighteen
inches, Pennsylvania Furnace, Greenup county, Ky.”

A pretty compact limonite; portions dense, and dark reddish-brown,

others ochreous, bright red; small crystals and geodes of carbonate of
lime diffused throughout it. Powder dirty orange-red color.

36



282 CHEMICAL REPORT OF GEOLOGICAL BURVEY.

Bpecific gravity, - - - - - - 3.052
Composition dried at 212°—
Oxide of iron, - - -

60.00 == 42.00 per cent of Jron.

Carbonate of lime, - - - 20.867
Carbonate of magnesia, - - 3.84
Alumina, - - R - .68
Potash, - - = . . A7
Soda, - - . : - .06
Combined water, * - - 4.07
Silica and insoluble silicates, - 10.70

100.19

The air<dried ore lost two per cent of moisfure when dried at 212°
F. This ore is remarkable from its large proportion of carbonate of
lime, making it valuable to mix with more silicious ores, like the pre-
ceding, for the purpose of fluxing.

No. 34—LmvoNire.  Leabeled “Limestone Ore over the limestone, Penn-
sylvania Furnace, Greenup counly, Ky.”

A dense and hard limonite; generally of a dark reddish-brown, or
dried blood color; ochreous, reddish and yellowish, between the layers;
portions somewhat cellular; some minute spangles of mica, and mi-
croscopical crystals, probably of calcareous spar. Powder of brownish-
yellow ochre color.

Bpecific gravity, - - - - - - 3.105
Composition, dried at 212°—
Oxideof iron, - - - - 7270 == 50.91 per cent. of fron.
Alumina, - ¥ 5 - 200
Brown oxide of manganese, - BT
Magmesia, - - - - .37
Potash, - = . - = 42
Boda, - - - . - 17
Combined water, - - - 11.48
Silica and insoluble silicates, - 13.17
100.88

The air-dried ore lost 1.6 per cent. of moisture when dried at 212°

No. 35—Lmvonrre.  Labeled “Top hill ore, average eight inches ( four
inches to one fool) thick, Pennsylvania Furnace, Greenup county, Ky."

A dull earthy looking, brown snd reddish-brown ore; adheres to

the tongue; presenting strise of different shades of color; outer por-
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tions dirty olive-grey; more dense interior part dark reddish-brown.
Powder of a dull, dari, brick color.

Specific gravity, - - - . - - 3.011
Composition, dried at 212° F.—
Oxide of iron, - - - - 54.60 == 3B8.23 per cent. of Jronm.
Carbonate of lime, - - - 13.85
Phosphate of alumina, - - 4.55
Phosphoric acid, - - - .14
Magmesia, - - - . 279
Potash, - - - - - .36
8oda, - : = . - .32
Combined water, - - - 9.28
Bilica and insolable silicates, - 13.37
Loss, - - - - - .14
100.00

The airdried ore lost two per cent. of moisture, when dried at
212° F.

No. 36—Lmvortre.  Labeled “Betler quality of Impracticable Ore,
Pennsylvania Furnace, Greenup counly, Ky.”
A dark reddish-brown ore; porous; adhering to the tongue; fine
granular, or somewhat fine oolitic, with small angular grains in parts.
Powder of a dark reddish-brown color, like “Spanish Brown.”

Specific gravity ?
Composition, dried at 212° F.—

Oxide of irom, - - - 87.00 == 60.90 per cent. of [fron.
Alumina, - - - - 60
Phosphoric acid, - - - .6B
Brown oxide of manganese, - .65
Magnesia, - - - - .B2
Potash, - - - - .30
Soda, - . - - - 21
Sulphur, a trace.
Combined water, - - - 6.59
Silica and insoluble silicates, - 3.47
100.32

The sir-dried ore lost three per cent of moisfure, when dried at
212° F.

This specimen was examined with great care, by a variety of pro-
cesses, to detect the presence of injurious ingredients, and none are
found in it in objectionable quantities.
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The true reason of the difficulty experienced in the smelting of this
ore is in its very purify; in the large amount of oxide of iron which
it contains; in the absence of lime, and the small proportion of the
materials which fuse together to form the slag or cinder; without a suf-
ficient quantity of which, in the iron furnace, the reduced iron is not
protected from the oxydating influence of the blast. This ore could
easily be worked into good iron by mixing it with a proper proportion
of eartby (silicious and aluminous) materials, and of limestone, or
by using it with ores which are less rich in oxide of iron.

No. 37—CarBoNaTE OF IRON.  Labeled “Impracticable hard Limesione
Ore, four feet thick over the limestone, Pennsylvania Furnace, in
Greenup counfy, Ky.”

Fresh fracture, dark reddish-brown; exterior, silvergrey, from the
presence of a whitish incrustation or cement, between the fine crystal-
line grains of which the mineral is mainly composed, and which give
it a somewhat sparkling appearance, like a fine-grained impure cocco-
lite. Some of the grains are reddish, and apparently translucent, but
they are generally of a dried blood-brown color, and opaque, imbedd-
ed in the white cementing material. Powder of a lilac grey color; that
of portions inclined to buff
Composition, dried at 212° F.—

Carbonate of iron, - - - 72.86
Oxide of iron, i n 42 39.42 per cent of Jrom.
Carbonate of lime, - - 317
Carbonate of magnesia, - 2.8B0
Carbonate of manganese, - 1.18
Phosphoric acid, . . - 04
Sulphur, - - - . .16
Alamina, - - - - 1.97
Potash, - - - - - .}
Boda, - - - - - .10
Bilica and insoluble silicates, - 9.47
Water and loss, - . - .62
100.00

The air-dried ore lost 0.7 per cent. of moisture, when dried at
212° F.

This ore would also yield good iron in profitable proportion, if prop-
erly fluxed. Like the preceding, it contains rather too small & propor
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tion of the ingredients which make cinder. It is probably very fusi-
ble into a black slag, when suddenly heated alonme in the high fur-
nace.

No. 38—CarBonate of IroN. Labeled “Impracticable part of Lime-
stone Ore, Pennsylvama Furnace, Greenup county, Ky. (Does it
contain sulphur, zinc, arsenic, or other impurities?)"

Resembles the preceding as to its granular and concretionary char-
acters, but is more sparkling, apparently from the presence of minute
spangles of mica. Powder of a brownish-buff color.

Specifle gravity, - - - - - - 3.176
Composition, dried at 212° F.—
Carbonate of iron, - - - 78.51
Oxide of iron, - - A E.E?} 41,80 per ceak. of Jron.
Carbonate of lime, - - - 238
Carbonate of magnesia, - - 2.81
Carbonate of manganese, - 111
Alamina, - - . - 1.77
Phosphoric acid, - - - .04
Potash, - " . - - A7
Boda, - - - - - .64
Silica and insoluble silicates, - 4.87
Bulphur, a mere trace.
Water and loss, - - - 215
100.00
The air-dried ore lost 0.8 per cent of moisfure, when dried at

212° F.
The remarks appended to the preceding ore are equally applicable
to this.*

No. 39—Lmesrone.  Labeled “Limeslone used as a flux, Pennsylya-
mia Furnace, Greenup counly, Ky."

A dark grey limestone, pretty compact, sparkling with minute crys-
talline facets, and containing a few organic remains, the most conspic-
uous of which, in the small specimen examined, is a portion of a very
small encrinal stem.

*0ther ores were received from tbis furnace, but the limited time alloited to the chemical
investigation prevented their analysis for the present.
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Bpecific grarity, - - - . - . 2.776
Composition, dried at 212° F.—
Carbonate of lime, - - - - - - - - 95.25
Carbonate of magnesia, - - - . z E 2.74
Oxide of iron, alumina, trace of phulphlte of lime, - 1.27
Potash, - . - - - - - - - - .09
Soda, - - . - - - - - - - .08
Bilica and insoluble silicates, - - - - : - BT
100.000

The air-dried rock lost 1. per cent. of moisiure when dried at 212°
F. Quite a pure carbonate of lime; but which, in view of the general
richness and purity of the Pennsylvania furnace ores, is not as well
suited for use there, as a flux, as a limestone which contains a larger
proportion of extraneous ingredients.

No. 40—Iro~ FuBNace Suaa.  Labeled “Dark purple Slag, produced
when making soft grey iron; Pennsylvania Furnace, Greenup co., Ky."

A glass of a dark, smoky, purple color, when seen through thin
edges. Of somewhat difficult fusion before the plow-pipe; in the oxy-
dating flame swelling up and becoming white because of the formation
in it of numerous small air bubbles. With soda, gave the manganese
re-action; with borax, that of iron. In fine powder, which is white,
hydrochloric acid decomposed it perfectly, after digestion in the sand-
bath.

Bpecific gravity, - - - - - - 2.807
Composition, dried at 212°—
Silica, - - - - - 55.00 Containing oxygen, - 28.557
Lime, - - - . - 27.10 " 7.708
Magnesia, . . . - 195 o 779
Protoxide of iron, - - - 1.57 chd 348
Protoxide of manganese, - - .27 “ .060
Alomina, - - - - 12.30 L 5.749
Potash, - - - - 1.73 L 293
Boda and loss, - i E - .08 L .020
100.00 14956 : 28.5567
Oxygen, in the bases and in the silica, nearly as - L : 191

The composition of this cinder approaches, very nearly, to what is
called a bi-silicate, i. e., a silicate in which the oxygen in the eilica is
Just double that contained in the base, or bases, combined with it. A
very trifling addition of limestone would produce a perfect bi-silicate,
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which is considered the model cinder for charcoal furnaces. This, how-
ever, is sufficiently near it for all practical purposes.

No. 41—Inox Fumrxace Sraa. Labeled “Pea-green cellular cnder,
produced when making strong grey iron of a closer texture than with
the dark bottle cinder, but furnace making more iron; Pennsylvania
Furnace, Greenup county, Ky."

A pea-greenish-grey colored slag, full of bubbles of various sizes,
from very minute up to the size of an almond kernel. Powder nearly

white. Before the blow-pipe, fuses, with some difficulty, into a bottle-
green glass.

Composition, dried at 212° F.—

Bilica, - - - - 80.64 Containing of oxygen, 31.846
Lime, - - - - - 14.65 . 4. 166
Magmnesia, - - - - 2.566 i 1.019
Alomina, - - - - 13.30 L 6.217
Protoxide of iron, - . - 4.62 " 1.025
Protoxide of manganese, - - .88 " .198
Potash, - - - - - 2.55 o 432
Sods, - - - - - .81 i 076
100.00 13.135 : 31.846
Oxygen nearly as - - - - - - - L .42

No. 42—Pie-oN. Labeled “ Pig-iron, Pennsylvania Furnace, Green-
up county, Ky.”
A moderately fine-grained grey cast-iron; flattens a little under the
hammer, but soon breaks to pieces; yields easily to the file and the
cold chisel.

Specific gravity, - ; i " y . 6.770
Composition—

Iron, - - : - - 92.08

Graphite, - - - - 3.{}3} Total carbon. - )

Combined carbon, - z : otal carbon, - 393
Manganese, - - - .36

Silicon, - ’ - . - 291

Slag, . . . . - .16

Alumipium, - 2 = - 07

Magnesium, - - . . .94

Potassium, - . ’ . 12

Phosphorus, sulphur, and loss, - .13

100.00
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No. 43—CoaL. Labeled “Four feet Coal, about twenly feet above the
block ore, tucluding one fool of bituminous shale; smizteen inches of
coal above the shale; twenty inches of coal below the shale. Pennsyl-
vania Furnace, Greenup county, Ky.”

Rather dull looking coal, breaking readily into laminze, which are
separated by fibrous coal with vegetable impressions, which are gener-
ally iofiltrated with pyritous matter. Hecated over the spirit lamp it
decrepitated, softened, and swelled up into a light spongy coke. Ap-
pears to be a coking coal.

Specific gravity, - - - - - 1.287
Composition, dried at the urdmarjr temperature—

Moigiwre,, - T oy o0} Total volatile matters, - 40.20

Volatile combustible mntt,en, . Sqppf T TEALCE T 2

Carbon in the coke, - . 56.20
Ashes, (dark purple-grey, ) - 3.60

I» Moderately dense coke, - 69.80

100.00
Composition, dried at 212°—

Volatile combuostible matters, - = - u 36.383
Carbon io the coke, - = - - = - 59.787
Ashes, - » - - - - . - 3.830

100.000

The per centage of sulphur was found to be 1.694. The ashes con-
tained only a trace of sulphate of lime.

No. 44—Lnoxite  Labeled “Black vein, twenly feel under the three
feet codl; Buena Vista Furnace, Greenup county, Ky."
A heavy, compact mineral, presenting irregular veins and mottling
of a dark grey color, in a dark red-brown mass. Powder of a light
snuff-brown color. '

Bpecific gravity, - - - - - - 3.044
Compoeition, dried at 212° F.—

Oxide of iron, - - - 61.18

Carbonate of iron, - - - 7_43} S0BN 10 Ounts O o
Carbonate of lime, - . - 215

Carbonate of magnesia, - 2.02

Carbonate of manganese, - 293

Alamina, 2 & . - 2.27

Potash, - - - - - .45

Combined water and loss, - 10.29

Silica and insoluble silicates, - 11.23

Sulphaur, a trace.

100.00
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The air-dried ore lost 1.7 per cent. of moisfure when dried at 212°.

No. 45—Loxite  Labeled “ Yellow Kidiiey Ore, thirly feet above the
three feet coal, Buena Vista Furnace, Greenup county, Ky."

Of a dark brown color of various shades; exterior, and some portion
of the mass and cavities in the interior, ochreous, yellow, and soft.

Specific gravity, - - - - - - - 3.132
Composition, dried at 212° F.—
Oxide of iron, - - - 68.10 == 47.69 per cent. of Jron.
Alumina, - - = - 293
FPhosphoric acid, - - - .43
Oxide of manganese, - - 1.64
Magnesia, - - - - .67
Potash, - - - - - .54
Bods, - - - - - .13
Combined water, - - - 11.67
Silica and insoluble silicates, - 13.05
Carbonic acid and loss, - - .84
100.00

The air-dried ore lost 1.5 per cent. of moisfure when dried at
212 F.

No. 46—Lmvoxtre.  Labeled “Earthy Kidney Ore, thirty feet over the
three feel coal, Buena Vista Furnace, Greenup counly, Ky."
An earthy looking ore, adhering to the tongue; color, varying in
layers, from dirty reddish-brown to dirty yellow ochre.

Specific gravity about - - - - - 3.
Composition, dried at 2127 F.—
Ozxide of iron, - - - 58.90 == 41.24 per cent. of Jron.
Almumina, - - - 415
Carbonate of lime, - - - 315
Oxide of manganese, - 97
Magnesia, - - - - 2.40
Potash, - : - . = .58
Soda, - - - - - 47
Combined water, - - - 11.26
Silica, and insoluble silicates, - 17.87
Lass, - - - - - .25
100.00

The sir-dried ore lost 1.3 per cent. of moisture when dried at 212°.
37 ' '
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No. 47—Irox Foanace Srae. Labeled “Dark Glassy Cinder, Buena
Vista Furnace, Greenup county, Ky.”

A perfect glass, of a smoky-purplish tint when viewed through the
thin edges. Fusing rather more easily than the previously described
ones; like No. G4 swells up in the oxidating flame by the formation of
numerous air bubbles, which give it a white appearance.

Specific gravity, - - - - - - - —
Composition, dried at 212°—
Bilica, - - - - - 56.90 Containing oxygen, 20.544
Lime, - - - - 13.20 2 3.753
Magnesia, - - = - 348 o 1.383
Alumina, - - - - 20.50 o 9.5682
Protoxide of iron, - - - 243 o .539
Protoxide of manganese, - - .61 o .115
Potash, - - - - - 3.16 ] .536
Boda, - - - - - .36 ne 092
100 52 16000 : 20 544
Oxygen nearly as - - o ¥ - - - L :  1.85

No. 48—Pi6-1rox. Labeled “Pig-iron, Buena Vista Furnace, Green-
up county, Ky.”
A grey iron of a much finer texture than No. 41; extends some-

what under the hammer, but soon breaks to pieces; yields easily to the
file and the cold chisel.

Specific gravity, - . . ] ) _ ) _
Composition—
Iron, - - - - - 9188
Graphite, - - - 1.66
Combinedomibom; = = = B85 "M NhOL - = o BE
Bilicon, - x 5 : . %97
Manganese, - = ) ) a5
Sleg, - - - - - .30
Alumininum, - ; . . 0T

Traces of phosphorus and sulphur.

100.67

No. 49—CanroNatE of IRoN. Labeled “Grey Limestone Ore, Belle-
fonte Furnace, Greenup county, Ky.”

A dark bluish-grey ore; porous; adhering somewhat to the tongue;

friable; appearing to be made of smasll grains, the color of which varies
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from dark yellowish to black, united by a whitish cement. Powder,
light grey color.

Specific gravity, - - - - - . . 9
Composition, dried at 212* F.—

Carbonate of iron, - - - 62.24

Oxide of iron, ;& oa@ z.aa% == 005 PAE couk. ul drom,
Carbonate of lime, - - - 276

Carbonate of magnesia, - - 3.43

Carbonate of manganese, - Lig

Alumina, - - - - b5.15

Phosphoric aeid, - - - .54

Polash, - - - - - .44

Soda, - = - - - .15

Bilica and insoluble silicates, - 18.17

Water, bitumous water, and loss, 3.33

100.00

The air-dried ore lost 0.6 per cent. of moisfure when dried at
212° F. This ore resembles No. 36 in structure and composition, but
contains less iron and more silica and alumina, which renders it more
manageable in the furnace.

No. 50—Carsonate oF Iron. Labeled “Blue Limestone Ore, Belle-
Jonte Furnace, Greenup counly, Ky."
A porous, granular ore; adbering to the tongue; of a dirty buff-
grey color. Powder, dirty buff’ color. (This paper contained another
specimen, which seemed to be a limonite—not analyzed.)

Specific gravity, . - - - - - 3.011
Composition, dried at 212°—

Carbonate of iron, - - - 56.568

Oxid of iton; ) ] ] 435} 30.74 per cent of Iron.
Carbonate of lime, - - - 295

Carbonate of magnesia, - - 217

Carbonate of manganese, - 1.68

Alumina, - - - - .25

Potash, - - - - - .44

Soda, - - - . - .38

Silica and insoluble silicates, - 30.10
Water, trace of phosphoric acid,
and loss, - - - . .69

100.00
The air-dried ore lost 0.1 per cent of moisture when dried at
212° F.
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No. 51—Lmes1oxe  Lalbeled “Limestone used as a fluz at Bellefonte
Furnace, when working best, Greenup counly, Ky.”
A grey, fine-gianular limestone, containing organic remains, (uni-
valve and by-valve shells,) and glimmering with minute crystals of
calcareous spar. Powder nearly white

Epecific gravity, - - - - - - - 2.687
Composition, dried at 212°—

Carbonate of lime, . - - - - - 97.17
Carbunate of magnesia, - - . - - - - 1.39
Ozxide of iron, alumina, and a trace of phosphates, - - - 1.17
Potash, - - - - . - . . . . 11
Soda, - - - - - - - - - . - .09
Bilicious residue, - - - - - - - - - 55

100.00

Dried at 212° it lost only 0.4 per cent. of moisture.

No. 52—1Iron Fornice Svae. Labeled “Cinder, produced at Belle-
Jonte Furnace, wlan workiig best, Greamp county, Ky.”

A glasey cinder, of a smoky-purple color when viewed through the
thin edges; before the blow-pipe, {fused more casily than those previ-
ously examined, swelling up and becoming whitle by the formation of
numerous bubbles.

Composition—
Bilica, - - - - - 562.20 Conltaining oxygen, 27.104
Lime, - - - 17.156 o 3.0856
Magnesia, . - - - 3.25 i 1.299
Alumina, - - = . £330 z 10.911
Protozide of irom, - - - .16 E 045
Protoxide of manganese, - n 27 o 061
Potash, - - - - - 220 L .373
Eoda, - - - - - 91 L .283
Loss, - - - - - .56
100.00 16.007 : 27.104
Oxygen as - - . - . - - - L :  1.69

No. 63—Pi6-1roN.  Labelled “Pig Iron produced from the Limesione
ore, Bellefonte Furnace, Grecnup counly, Kentucky.”
Coarser grained than No. 41, and rather darker grey; flattens a lit-
;lla under the hammer, but soon breaks to pieces; yields essily to the
e
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Bpecific gravity, . . . . . i ) 8.915
Composition—
Iron, - - - - - 94.54
Graphite, - . - . 995
Cunfbinnd carbon, - - - I.UE} Tl eaibon, - i - 333
Manganese, - 2 - o 45
Silicon, - - - - - 1.26
Slag, - - - - - .8
Aluminium, - . " - .08
Potassium, - N 2 .21
Bodium, - . . 3 . .03
Magoesium, - - . - 17
100.15

No. b4—Lmomte Labeled “Main DBlock Ore; fen lo twelve inches
thick over the impure (“bastard’) limestone, near top of lills, Bufalo
Furnace, Greaivp counly, Kentucky.”

A dark brown, pretty compact limoni‘e, with the appearance of in-
filhated calcareous spar throughout it; exterior of the layer earthy,
ochreous. Powder of a brownish-yellow ochre color.

Bpecific gravity, - - - . - . - 3.124
Composition, dried at 212° F.—

Oxide of iron, - - 49.456 == 34.63 per cent. of fron.

Carbopate of lime, - - - 7.35
Phospbate of alumina, - - .45
Magnesia, - - - - 2.58
Oxide of manganese, . - 1L.15
Phosphoric acid, - - - 1.563
Potash, - . - . - .69
Soda, - - : . - .19
Bilica and 1nsoluble silicates, - 25.65
Water and loss, - - - 10.96

100.00

The air dried ore lost 1.4 per cent. of mozsture when dried at 212°

F.

No. 45—Lmvoxrre.  Labeled “Little Block Ore, over the Main Block,
near tops of hills, Buffalo Furnace, Greenup county, Ky.”
A dull looking, redd’sh-brown ore, porous, adhering to the tongue;
presenting the appearance of horizontal stratification; contains a few
spangles of mica. Powder of a reddish-iron-rust color.
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Bpecific gravity, - - - - - - - 3.178
Composition, dried at 212° F.—
Oxide of iron, - - -

86.90 = 46.85 per cent. of Jroa.

Alumina, - - - - 265
Ozxide of manganese, - - .65
Magnesia, - - - - .33
Phosphoric acid, - - - .25
Potash, - - . i - 27
Boda, - - - - ] |
Combined water, % - - B8.79
Silica and insoluble silicates, - 19.75
Loss, - - = E - .10

100.00

The air-dried ore lost.2 per cent. of moisiure when dried at 212°.

No. 86—Lmnvoxire.  Labeled “Block Kidney Ore, over the Main Block
Ore, near tops of hills, Buffalo Furnace, Greenup county, Ky."

The specimen is a portion of a mass with curved layers of different
shades of color, from reddish-brown to yellow-ochre; friable, porous,
adbering to the tongue. Powder of a yellowish-brown or snuff color.

Specific gravity, - - - - - - - 2.845
Composition, dried at 212° F.—
Oxide of iron, - -

63.50 == 44.54 per cent. of Iron.

Alumina, - - - 3.55
Oxide of manganese, - - 1956
Magnesia, - - - - .40
Potash, - = - . - .34
Soda, : - - - - A7
Combined water, - " - 12.05
Bilica and insoluble silicates, - 17.95

Trace of phosphoric acid and loss, .09

100.00

The air-dried ore lost 1.3 per cent. of meisture when dried at 212°
F.

No. 57—LptoNte.  Labeled “Dark brown-red variety of Little Block
Ore, over Main Block Ore, Buffalo Ore Banks, Greenup county, Ken-
mﬁkg-"

A dull, reddish-brown porous limonite, adhers to the tongue; con-
tains minute whitish specks. Powder, dark red-brown color.
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Bpecifio gravity, - - - - - - - 3.120
Compeosition, dried at 212° F.—

Ozxide of iron, - - - - 60.50 == 42.35 per cent. of Jron.
Oxide of manganese, - - 3.15

Alumina, . - - - 295

Mngnesia, - - - - .40

Potash, - - - - - .19

Boda, - - - - - .37

Combined water, ‘ - 6.95
Silica and insoluble silicates, - 25.35
Trace of phosphoric and loss, - .14

100.000

The air-dried ore lost 2.2 per cent. of moisfure when dried at 212°
F.

No. 58—Livosrre.  Labeled “Main Block ore, Buffalo Furnace, over
impure (bastard) lLimestone, lops of hills, Greenup county, Ky.”

Irregular form, concretionary; exterior dirty yellow ochre; interior

dark reddish-brown; adheres to the tongue; large porous or cellular;

contains small spangles of mica. Powder of a brownish-yellow color.
Composilion, dried at 212° F.—

Ozxide of iron, - - - - 70.30 == 49.23 percent. of Jfronm.
Aluminas, - - - - 2.15
Magnesia, - - - - .37
Oxide of manganese, - % .75
Potash, - . - - - A7
Boda, - . . - - .16
Combined water, - - - 11.76
Bilica and insoluble silicates, - 13.95
Loss, - - - - - 39
100.00

The sir-dried ore lost 1.4 per cent. of moisiure when dried at 212°.

No. 59—Loxrre  Labeled “Rough Sandy Block Ore, on the top of
the hill near Little Sandy, Macalister or Bwffalo ore bank, Greenup
county, Kentucky.”

A dirty yellowish-brown ore; granular; porous; adhering firmly to
the tongue; sparkling with emall scales of mica. Powder, lighter yel-
lowish-brown.
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Bpecific gravity, - - - - - - - 3.303
Compeosition, dried at 212° F.—
Oxide of iron, - - - 63.20 == 44.26 per cent. of fron,
Alumina, - - - - 1.95
Ozxide of manganese, - - 1.15
Magnesia, - - - - .74
Combined water, - - - 10.30
Silica and insoluble silicates, - 22.35
Phosphorie acid, a trace.
Potash, - - - - - .58
100.13

The air-dried ore lost 1. per cent of moisture, when dried at 212°
F‘ -

No. 60—Cagrpoxate o IroN. Labeled “Grey Block Ore, above Main
Block Ore, near top of hlls, Buffalo Ore Banks, Greenup eounty,
Kentueky.”

Interior portion dark-grey, resembling a limestone, sparkling with
confused crystalline plates; on the exterior portion, to the depth of
two inches or more, of a dark reddish-brown color. Some appearance
of univalve ehells. Powder, of interior portion, light yellowish-grey.

Bpecific gravity, - . - ; . = ; 3.106

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

‘”'“’} —=28.20 per cent. of fron.

Qxide of iron, - B.28
Carbonate of lime, - - - 32.15
Carbonate of magnesia, - - 3.28
Carbonate of mapganese, - 1.24
Alumina, - . - - .35
Potash, - - - . - .23
Soda, - - - - - A7
Silica and insoluble silicates, - 2.57

Water, bituminous maltter, and
loss, - . - . - b5.35
100.0:0D

The air-dried ore lost 0.2 per cent. of mwoisfurs when dried at

212° F.

No. 61—Iwrure CareoNate of ImoN. Labeled “Impure (bastard)
Limestone, under the Main Block ore, high up in the hills, Buffalo
Furnace, Greenup county, Ky.”

Of a dark grey color; granular, with spots and infiltrations between
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the grains of dark and greenish; sparkling with minute crystal-
line plates, as of calcareous spar, and the ends of portions of small

encrinal stems. Powder of a light buff' color.

Specific gravity, - . - . - : 2.864
Composition, dried at 212°—

Carbonate of iron, - - - 23.56 == 11.35 per cent. of fron.
Carbonate of lime, - - - 87.33
Carbonate of magnesia, - - 4.82
Carbonate of manganese, - .41
Alumins, - - - - .48
Potash, - - - - . .23
Soda, - - - - - .10
Silica and insoluble silicates, - 1.99
Water and trace of phosphoric

acid, - - - - - 1.08

100.00

The air-dried ore lost only 0.1 per cent. of moisfure when dried at
212° F. This would doubtless be very useful to mix with more sili-
cious or aluminous ores, for the purpose of fluxing, instead of the pure

limestone.

No. 62—LestoNe.  Labeled “ Limestone used as a fluz, Buffalo Fur-

nace, Greenup countly, Ky.”

A fine granular limestone, of a light grey color, containing petre-

factions.
Specific gravity, - - - - # - 2.689
Composition, dried at 212° F.—
Carbonate of lime, - - - - - - - B1.556
Carbonate of mngnema - - - 244
Alumins, oxide of iron, and pl:unphnl.ea. - - 356
Potash, - - - - F = 5 % i 09
Boda,, +» = = % & & m & & A .02
Silica and insoluble silicates, . . - - - 16.56
100.00
The air-dried rock lost only 0.1 per cent. of moisture when dried at

212°,
38
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No. 63—Lntestrose. Labeled “ Limestone used as a flur, at Bufalo
Furnuce, nearly on a level with the Lick Branch of Little Sandy,
(Frecnup covnly, Ry.”

A greenish-grey, fine granular limestone; between the layers pre-
senting a somewhat marly appearance.

Specific gravity, - - - - - - - 2.668
Composition, dried at 212°— F.

Carbonate of lime, - - - - - - - - 87.97
Carbonate of magnesia, - - - - - - - 2.72
Alumina, oxide of iron, &e., : - i = i i 1.85
Potash, - - - - - - - - - . .20
Soda, - - - - - - - - - - .58
Silica and insoluble silicates, - - - - - - - 7.15

100.47

The air-dried rock lost 0.2 per cent. of maisture, when dried at 212°
F.

No. 64—Iron FurNaceE Srac. Labeled “Purple glass cinder, pro-
duced al Buffalo Furnace, when making soft iron, Greenup county,

E’y.ii

A perfectly vitrified slag, of a purple color, transparent in pieces
one-fourth of an inch thick; pretty fusible before the blow-pipe; melt-
ing into a white globule full of air bubbles.

Composition—
Silica, - - - - - 56.10 Containing oxygen, 29.13
Lime, - - - - - 24.18 - 6.87
Magnesia, - - - L4U i .56
Alumina, - - - - 13.90 i 6.49
Protoxide of iron, - 207 ” .45
Protoxide of manganese, - - .55 “ 12
Potash, - - - - - 2,16 ot .36
Soda, - - - - - .39 . .10
100.75 1495 : 29.13
Oxygen as, - - 2 . i = i - 1. . 1.98

No. 65—Irox Fravace Suse.  Labeled “Purple compact cinder, pro-

duced when malking sofl grey iron, Buffulo Furnace, Greenup county,
E'y‘f!

Differs but little from the preceding in appearance and properties.
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Composition, dried at 212° F.—

Bilica, - - - .

Lime, - - % - -
Hagneuia, - - = -
Alumina, - - - -

Protoxide of iron, -

Proloxide of manganese, -
Potash, - - - -
Soda, - - . 3 i
Loss, - - - - -

Oxygen nearly as - - -

No. 66—Tros Frry¥ace Sraa.

pact glass of a rather darker green color.

Composition, dried at 212°—

- 55.90

25.42
1.30
13.40
1.01
£3
1.27
.63
.24

100.00

Containing oxygen,
i 7.23
5 .52
i 6.26
” 22
b .18
i .16
b 23

14.80 -
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29.02

28.02
1.96

Labeled, “ Pea-green cinder, produced
when Buffalo Furnace is making much iron, but of a medium closer
texture than when purple cinder s formed, Greenup county, Ky.”

A vesicular slag containing fragments of reduced iron; not quite as
fusible before the blow-pipe as the two preceding; melting into a com-

657.90 Containiog oxygen, -

Bilica, - - - - -
Lime, - . - - - 17.56
Magmesia, - - - - 230
Alumina, - - - - 13.97
Protoxide of irom, - - - 6.03
Protoxide of manganese, - - 1.02
Potash, - - - - - 1.04
Boda, - . - - - 18
100.00
Oxygen as, - - - -

‘e 4.89
it 1.00
o2 6.63
. 2.00
i 22
. 17
ok .05

14.86

= - I_.

30.06

30.08

2.01

Lime being rather deficient in proportion in this slag, its place is
supplied by protoxide of iron, causing some loss of this metal, and
probably producing a less pure iron than when the two preceding “cin-

ders” are formed.

No. 67—Pig-mrRON.

Labeled “Mediuin Textured Pig-iron, produced at

Buffalo Furnace when making pea-green cinder, and yielding much

iron, Greenup county, Ky.”

A rather fine grained, dark grey iron; flattens a little under the
hammer, but soon breaks to pieces; yields easily to the file, rather a

strong iron.
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Bpecific gravity, - - - - - - 7.086
Composition—

Ironm, - - - - - 9%.12
Graphite, - - - - S m} o
Combined carbon, - - - .6 Tokal cachon, 15
Silicon, - - - - - 1.06
Slag, - - - - - .14
Manganese, - - - - .18
Aluominioam, - - - - .03
Potassium, - . - . .16
Phosphorus,, - 3 - - .70
Traces of sulphur, magnesia and

loss, - : - - - .87

100.00

No. 68—PiG-teoN. Labeled “High White Iron, Bufalo Furnace,
Greenup county, Ky.”

A very strong metal; fragments broken from the large piece with
great difficulty; small fragments easily crushed under the hammer;
hard enough to wear out the best file, to which it scarcely yields; very
light colored and fine grained.

Specific gravity, - - - - - - 7.322
Composition—

Iron, - - - - - 94.70
Graphite, - - - - 2.20
ﬂnnfhine Fcaibon: » ] . El’ Total earbon, - - 295
Silicon, - - - - - .60
Slag, - - - - - .26
Alominium, - - - - 086
Potassiam, - - . - .14
Magnesium, - - - - 02
Phosphorus, - - .48
Traces of manganese, au]phu.r,

and loss, - - - - .BO

100.00

A pretty pure iron, containing, however, a little too much phospho-
rus; a great portion of this might possibly be removed by judicious
management in its convertion into bar iron.

No. 69—Lmoxrre.  Labeled “Flag Ore, above the limestone, Greenup
Furnace, Greenup counly, Ky.”

A porous, ochreous looking soft ore, in flat layers, with some portions

of reddish and dark reddish brown; adhering firmly to the tongue.
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Bpecific grarity, - - - - - - 2.681
Composition, dried at 212° F.—
Oxide of iron, - - = 38.50 = 26.96 per cent. of Jron.
Alumina, - - - - 3.37
Mapmnesia, - - - - 1.20
Oxide of manganese, . - 97
Potash, - - - - - 66!
Soda, - - - - - .10
Combined water, - - - B.25
Bilica and insoluble silicates, - 46.95
100.00

The air-dried soil lost 1. per cent. of moisfure, when dried at 212°
F. Remarkable for its large proportion of potash. It is possible,
however, that some fortuitous circumstances caused an over estimate of
this ingredient. Our limited time prevented the repetition of the pro-
cess for the separation of the alkalies.

No. 70—LioNtE.  Labeled “Big Block Ore, under the limestone,
Greenup Furnace, Greenup counly, Ky.”
A moderately dense limonite, with irregular layers of rich reddish
and yellowish ochreous oxide; the whole containing minute spangles
of mica. Powder of a brownish-yellow color.

Specific gravity, - - - - - - 3.177
Composition, dried at 212° F.—
Oxide of iron, - - - 6B.10 = 47.69 per cent. of Iron.
Alumina, - - . - 217
Magnesia, - : - - o1
Oxide of manganese, - - .57
Potash, - - . - .48
Boda, . - - . - .07
Combined water, - - 11.51
Silica and insoluble silicates, - 16.25
Loss, - - - - - 14
100.00

The air-dried ore lost 1. per cent. of moisture when dried at
212° F.

No. T1—Lmoxtre.  Labeled “Red Ochre, high up in the hills, Green-
up Furnace, Greenup county, Ky
A porous, frisble ore, of a light red and yellow calor, with some ad-
mixture of grey. Powder of a light red color.
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Composition, dried at 212° F.—

Oxide of iron, - - - 26.60 == 18.62 per cent. of Jfron.
Alumina, - - - - 2.37
Magnesia, - - - - .77
Oxide of manganese, - - A7
Potash, - . - - - .34
Boda, - - - - 17

Combined water, = - 5.68
Silica and insoluble silicates, - 63.90
Trace of phosphoric acid.

100.00

The air-dried ore lost 1.6 per cent. of moisfnre when dried at
212° F.

No. "2—Lmviostte  Labeled “Grey Limestone Ore, but no limestone
under it, Greenup Furnace, Greenup county, Ky.”

A dull, granular, and porous ore, adhering to the tongue; some
grains of a dark color imbedded in a light colored cement, glimmeriog
with a few minute spangles of mica; color, dark reddish-brown, with
gray intermixed. Powder, dirty light reddish brown.

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

Ozxide of iron, - - - - 51.00 = 35.71 per cent. of fron.
Alumina, - - - - 2.27

Carbonate of lime, - . - AT

Magnesia, - - - - 1.48

Oxide of manganese, - - 97

Potash, - . - - - .b2

Soda, - - - . - .28B

Combined water, - - 9.81
Silica and insoluble silicates, - 33.85
Phosphoric acid, a trace.

100.45
The air- dried ore lost 2.2 per cent. of moisiure when dried at 212°.

No. T3—Lwvosite.  Labeled “Black Bed, Greenup Furnuce, Greenup
county, Ky.”

A dull looking ore; color, reddish brown, with portions of yellowish
and reddish-ochreous. The lens shows dark grains imbedded, and
minute spangles of mica; adheres to the tongue. Powder of a dirty
yellowish-brown color.
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Composilion dried at 2120—

Oxide of iron, - 67.50 == 47.27 per cent of fron.

Alumina, - - a - 297
Carbonate of lime, - - - a7
Magnesia, - - - - 1.62
Oxide of manganese, - - 1.37
Potash, - - - - - .38
Combined water, = - - 12.11
Silica and insoluble silicates, - 14.75

101.67

The air-dried ore lost 1.8 per cent. of moisfure when dried at
212° F.

No. 74—Carposate oF IroN. Labeled “Limestone Ore, average qual-
ily, lies on the limestone, Grecnup Furnace, Greenup county, Ky.”

Ore of a variegated appearance; some parts dark reddish-brown,
others yellowish-red, others dark grey; infiltrations of caleareous spar
evident. Powder of dirty yellow ochre color.

Bpecific gravity, - - - - - - 3.582
Composition, dried at 212° F.—
Ca::houa.te. of iron, - ) - 41.98) 4465 per cent. of fron,
Oxide of iron, - - - 44.66
Carbonate of lime, - - - 435
Carbonate of magnesia, - - 1.84
Carbonate of manganese, - .86
Alumina, - - - - .85
Potash, - - - 4 - 27
Soda, - - - - - .67
Silica and insoluble silicates, - 5.15
FPhosphoric acid, a trace.
100.33

The air-dried ore lost 0.3 per cent. of wmorsfure when dried at
212° F.

No. 75—CarsoNate of IroN.  Labeled, “Limestone Ore, best quality,
resting on the Umestone, Greenup Fuorvace, Greenup county, Ky."

A pretty compact ore; cellular in parts; varying in color, in por-
tions, from dark brown and dark grey, to ochreous yellow; showing
fine spangles of mica under the lens. Powder of a reddish-buff, or
dirty salmon color.
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Speciflc gravity, - - - = - . 3.445
Composition, dried at 212° F.—
ﬂarbonalt: of irom, - i i 10‘39} 43.20 per cent. of Jron.
Oxide of iron, - - - 13.14
Carbonate of lime, - 5 - 4.75
Carbonate of mapgmesia, - - 4.68
Carbonate of manganese, - 1.46
Alumina, - - - - .37
Phosphoric acid, - - - .18
Potash, - - s - - .19
Soda, - - . - - 05
Silica and insolable silicates, - 2.45
Water and loas, - - - 2.3
100.00

The air-dried ore lost 0.3 per cent. of moisture, when dried at 212°
F.

No. 76.—Lniesroxe, (DipvBE)  Labeled “Grey Limestone Ore, lies on
the Uiniestone, Greenup Furnace, Greenup county, Ky.”
External appearance like that of a dull grey granular limestone;
some calcareous spar in parts; minute dark grains in a whitish cement
are evident by the lens; adheres to the tongue.

Specific gravity, - n - - - - 2.803
Composition, dried at 212" F—
Carbonate of lime, - = - 71.45
Carbonate of iron, - - - 13.19
Ol 5t Wéca. ] ] ] I.EE} 7.45 per cent. of Jron.
Carbonate of magnesia, - - 3.73
Carbonate of manganese, - .51
Potash, - = - - . .19
Soda, - = = - . .10
Alumina, - = - - 47
Silica and insolable silicates, - 7.33
Water and loss, . - - 1.47
100.00

The air-dried rock lost 0.5 per cent. of mwisfure when dried at 212°
F.

No. TT—Lmvestose  Labeled, “Limestone used as a Flur, al Green-
up Furnace, Greenup county, Ky.”

A dull looking, light grey, fine granular limestone, with organic re-
mains, and small portions of calcareous spar.
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Specific gravity, - ” ; - " " 2.977
Composition, dried at 212° F.—

Carbonate of lime, - . - = F i i
Carbonate of magnesia, - - - - . . ;
Al'umina, oxide of iron, &ec., . - - - . "
Potash, - - - - i - i 2 % =
Boda, - = . = - - - - - i
Silica and insoluble silicates, . - - - - -
Loss, - - - - - - . . # .
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91.50
2.53
1.156

13
A0
3.97
.62

100.00

The air-dried limestone lost 0.3 per cent. of moisfure when dried at

212°.

No. 78—Irox FumNaceSraa. Labeled “Cinder produced al the Green-

up Furnace, Greenup county, Ky.”

A perfectly vitrified slag, of a smoky-purple color; containing very
few bubbles; fusing readily before the blow-pipe into a white blebby

globule.
Bpecific gravity, = 7 = " a = - 2 680
Compo-itivn, dried at 212°—
Silica, - - - - - 55.54 Containing oxyzen,
Lime, - - . - - 19902 ok 6. 069
Magnesia, - - - = 2 K9 L V.07
Alumina, - - - - 16 54 oL 7.73
Protoxide of iron, - - - 210 e .46
Protoxide of manganese, - - .69 L 15
Potash, - - - - - 230 t .39
Soda, . . - - - .14 ' 092
Tracesof phosphoric ucid and loss, .08
100 &2 1549 :
Oxygen nearly as - - - - - - - 1

28.84

28 84
1.86

No. 79—Pic-1roN.  Labeled “Pig-iron produced al Greenup Furnace,

Greenup counly, Ky.”

A dark grey iron of medium coarse texture; flattens a little under

the hammer, but soon breaks to pieces; yields easily to the file.

39
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Specifie gravity, - - - - - - - 8.877
Composition—
Ironm, - - - - - 91.29
Graphite, - - - -  3.13 == Total carbon.
Silicon, - - - - -  3.57
Slag, - - - - . .22
Manganese, - - - - .48
Aluminiom, - - - - .30
Magpesiom, - - - - .18
Potassinm, - . - - .05
Phosphorus, - - - - .67
Salphur, - - - - .05
Loss, - . . . - .08
100.00

No. 80—Lpaoxnie  Labeled “Soft Limesione Ore over the Ferruginous
Limestone, Raccoon ore bank, Greenup county, Ky., (middle bed of
ore two-thirds of way up the hll.”)

A friable, porous ore; adhering to the tongue; color from deep red-
dish-brown, to reddish-grey and light-grey; some portions yellowish.
Powder dirty red-brown color.

Specific gravity, - - - - - - 3.019
Composition, dried at 212° F.—
Oxide of irom, - - - 65.30 == 47.82 per cent of fron.
Alumina, - - - - 2,66
Carbonate of lime, - - - .47
Magnesis, - - - .86
Oxide of manganese, - - 1.65
Potash, - - - .22
Soda, - - - - .10
Combined water, - - 4,93
Bilica and insoluble n:hr.ah:a. - 23.67
Loss, - - - - - .25
100.00

The air-dried ore lost 2.8 per cent. of moisiure, when dried at
212° F.

No. 81—Lnioxrre.  Labeled “Block Ore, Raccoon Ore Banks, Green-
up county, Ky."

A dull looking limonite; dark brownish-red, with shades of lighter;

porous ; adhering to the tongue. Powder good Spanish brown color.
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Bpecific gravity, - - - - - - 2.766
Compeosition, dried at 212° F.—

Oxide of iron, - - - - 76.20 == 53.36 per cent. of Jfrom.
Alumina, . . - - 224

Magnesis, - - - - 1.88

Oxide of manganese, - - 1.00

Potash, - - - - . .33

Soda, - - - = - .10

Combined water, - - - T.60

Silica and insolable silicates, - 11.27

100.60

The air-dried ore lost 3.4 per cent. of moisture, when dried at
212° F. Besides its use as a very good iron ore, this mineral, ground
to fine powder, could be employed for painting, as Spanish brown or
Venetian red, according to its shade of color. These common iron pig-
ments, not very pleasant in color, it is true, are known by experience
to be amongst the best preservatives amongst the paints, for exposed
wood-work. Several of the ores examined could be employed as pig-

menta.

No. 82—Lmvoxite.  Labeled “Block Ore, altached fo the ferruginous
limestone, under the one fool of sandstone, Raccoon Ore Banks, Green-
up county, Ky."

A dull looking dark reddish-brown ore, with some small interspers-
ed portions of ochreous yellow; porous; adhering to the tongue, but
pretty dense; contains minute spangles of mica. Powder, dull Vene-
tian red color.

Bpecific gravity, - “ . 3 =

Composition, dried at 212° F.—

Oxide of iron, . -

- 3.251

71.90 == 50.35 per cent. of Jron.

Alumina, - - . - 1.67
Magnesia, - - - - 113
Oxide of manganese, - - 135
Carbonate of lime, - - - 27
Potash, - - - - - 24
Boda, - - - - - .06
Phosphoric acid, - - - .95
Combined water, - - - 992
Silica and insoluble silicates, - 14.17

100.26
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The air-dried ore lost 2.4 per cent of moisture, when dried at
212° F.

No. 83—Lmvoxrre.  Labeled “Main Upper Kidney Ore, in the yellow
shales, over the black shales, Raccoon Ore Banks, high up in the hills,
Greenup counly, Ky.”

In curved layers, sometimes around a nucleus; color from dark red-
dish-brown to reddish-ochreous-yellow; pretty dense, yet adheres slight-
ly to the tongue. Powder of a dark reddish-brown color.

Bpecifiec gravity, - - - - - - - 3.547
Composition, dried at 212° F.—
Oxide of iron, - - - 80.60 == 56.44 per cent. of Jron.
Alumina, . - - - .B7
Oxide of manganese, - - JTT
Magmnesia, - - - - .40
Potash, - - - . - 21
Soda, - - - - - .35
Combined water, = - - 9.51
Bilica and insoluble silicates, - 6.97
Lioss, - - - - - .37
100.00

The air-dried ore lost 1.1 per cent. of moisture, when dried at
212° F.

No. 84—Lmesione.  Labeled “Limestone from Old Town creek, used
a8 a flur, Raccoon Furnace, Greenup county, Ky."
A dull yellowish-greenish, granular limestone; adhering slightly to
the tongue. Powder of a light buff color.

Bpecific gravity, - - - - - - 2.687
Composition, dried at 212° F.—
Carbonate of lime, - - - - - - - - 81.956
Carbopate of magnesia, - - - - - - - 2.35
Alumina, oxide of irom, &ec., " 4.95
Potash, - - . - - 25
Boda, - - - - - . - - - .24
Silica and insoluble silicates, - - . - - - 30.17
Loss, - - - ' : > . . ¥ ¥ 03
100.00

The air-dried rock lost 1. per cent. of moisture, when dried at 212°.



CHEMICAL REPORT OF GFOLOGICAL BURVEY. 309

No. 85—Irox Fomwace Suae. Labeled “Dark Purple Slag, made at
Raccoon Furnace, when producing soft grey iron, Greenup co., Ky.”
Perfectly vitrified; color, smoky purple, seen through thin frag-

ments; free from bubbles; before blow-pipe fuses pretty easily into a

white blebby globule.

Specific gravity, - - - - - - 2.722
Composition, dried at 212° F.—
Bilica, - - . - - B6.70 Containing oxygen, 29.44
Lime, - - - - - 24.24 ' 6.89
Magnesia, - . - - 4.41 e 1.76
Alumina, = - % - 11.48 e 5.38
Protoxide of iron, - - - 1.02 " .29
Protoxide of manganese, - - .53 “ 12
FPotash, - - - 137 o .23
Boda, - . - - - .13 o .03
Loss, - & - - = .12
100.00 14.63 : 29.44
Oxygen nearly as - - - . - - - L : 2,01

A very good slag.

No. B6—Iron Forxace Srae. Labeled “Green and Purple Porous
Light Cinder, produced at Raccoon Furnace when working best, Green-
up county, Ky.”

Opaque, and spongy from the presence of myriads of minute air bub-
bles; general color greenish-grey, some portions purplish; containing
some emall particles of reduced iron; in some spots it is brownish, from
the presence of peroxide of iron; before the blow-pipe it appears not
quite as fusible as the preceding, melting into a clear glasa.

Composition—
Bilica, - - - - - 61.84 Containing oxygen, 32.11
Lime, - - . - - 18.34 L 5.21
Maguesia, - 2.40 . 0.96
Alumina, - - 13.00 e 6.07
Protoxide of iron, - 297 s .66
Proloxide of manganese, - a1 e .07
Potash, - - - - - 1.08 ' .18
Boda, - - - 15 o .04
Trace of phosphoric acid.
100.09 13.19 : 32.11
Oxygen in the proportion of - - - - - 1L : 2.43

A slag of more difficult fusion than any of the preceding.



310 CHEMICAL REPORT OF GEOLOGICAL BURVEY.

No. 87—Pic-1goN. Labeled “Soft Grey Irom, produced ai Raccoon
Furnace, when making dark purple cinder, Greenup counly, Ky.”
A brilliant specimen; of medium fine texture; of a grey color;
yields easily to the file, but scarcely flattens under the hammer before
it breaks to pieces; more easily powdered than any of the preceding
specimens; dissolves ﬂlugguahly in dlluted h_-,rdmchlnnc acid.

Specific gravity, - - - 6.898
Composition—
Iron, - - - - - 90.18
Graphite, - i 2 EUI Total carboa, - - 3.80
Combined carbon, - -
Silicon, - - - - - E 13
Blag, - - - - - .93
Manganese, - - - - .59
Alominiam, - - - - .08
Potassiom, - - - - .06
Magnesiom, - - - - .07
Phosphorus, - - - - .,
Salphur, - - - - 01
101.21

Contains quite a large proportion of silicon and slag.

No. 88—PiG-1soN. Labeled “Pig-iron of medium terture, produced
when pea-green cinder is formed, Raccoon Furnace, Greenup co., Ky.”
Rather coarser grained, and darker colored, and less brilliant than
the preceding; yields easily to the file; flattens a little more under the
hammer than 86; is somewhat tuugher, yet easily hammered to powder.

Specific gravity, g ) ) ] e
ﬂﬂmpﬂﬂlt]un—_.
Ironm, - - - - - 91.85
Graphile, : . i . 2.40
Cﬂﬂfb‘med carbon, - . 73} Total carbon, - i . 918
Silicop, - 0 - . SAB
Blag, = = = = = D
Manganese, - - - - .18
Alamininm, - : o . 09
Potassium, - . ) 3 06
Magnesinm, - _ ) S
Phospborus, - e om w iwe
Suolphur, 2 z . . 04
Loss, - - - - - .07

100.00
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No. 89—Pig-1roN. Labeled “High Iron, produced when furnace is
working stiff, especially with grey block ore, Raccoon Furnace, Green-
up counly, Ky."

Lighter colored, finer grained, and more compact than the two pre-
ceding specimens; yields with difficulty to the file; not sensibly flatten-
ed under the hammer, but very Eaﬂll_'f m-ushed to powder.

PpeSegtanily, - - - 8.867
D‘Dmpﬂmhun—

Iron, - - - - - B8.57

Graphite, . - - - 2.25

Combined oarbon, - . - !.[H}} Total carbon, - - 4.25
Silicon, - - - - - 6.88

Slag, - - -4

Manpganess, - : % - .83

Aluminiam, - . A - 15

Potasgium, - . - . 08

Magnesium, - . . . 15

Phosphorus, - 2 ” . .44

Bulphur, (not estimated.)

101.57
Contains an unusually large proportion of silicon. Is probably pro-
duced when the cinder has not the right composition to give it a pro-
per degree of fusibility, and when the furnace has been urged to its
greatest heat.

No. 90—CoaL.  Labeled “Thirly-Inch Coal, three hundred feel above
Raccoon creek, one mile north-east of Raccoon Furnace, Greenup
county, Ky.

A slaty coal; rather tough; of a dull black appearance, except on
the cross fracture of the thin layers; these are coated with [fibrous
coal, which shows vegetable impressions, and is infiltrated with pyrites.
Heated over the spirit-lamp it decrepitated strongly; swelled up some-
what, but not sufficient to show that it is a coking coal. It is a splint
coal.

Bpecific gravity, - - - - - - 1.320
Composition, dried at the ordinary temperature—
Moisture - - - - 3.91:!} :
g Total vol atiers, -
VYolatile combustible matters, - 37.30 volatle m i 41.20
Carbon in the coke, - - - 50.20

Ashes, (purplish-grey.) - ] B.Eﬂ} Moderately dense coke, - 58,80

e
_—

100.00 100,00
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Composition, dried at 212°—

Yolatile combustible matters, - - - - 38.814
Carbon io the coke, - . . - - - 52.237
Ashes, - - - = - . - = B8.949

100.000

The per centage of sulphur was fouad to be 1.448. The ashes con-
tained scarcely a trace of sulphate of lime.

No. 91—Coavr. Labeled “Under part of eight to ten-inch coal in the
bed of Raccoon creek, three hundred and thirly feel under main ore
bank of Raccoon Furnace, Greenup counly, Ky.”

A dull looking coal of a slaty structure ; fibrous coal with vegetable
impressions on the layers; cross fracture deep black color, and moder-
ate pitch-like lustre; no appearance of pyntes or other impurities; out-
side part with an earthy or ochreous incrustation. Over the spirit-
lamp, decrepitated slightly; swelled up somewhat, but did not soften
much por agglutinate. A splint coal.

Specific gravity, - - - - - - 1.393
Composition, dried at the ordiLary temperature—
Muoisture - - - - b EU; . ”
i i Total volatile matters - 35.50
Yolatile combustible matters, - 30 3u ’ =
Carbon in the coke, - - - EE.SI.I} 2
2 Carbonaceous residue - B1.50
Ashes, (nearly white,) - - 92 :
10000 100.00
Composition, dried at 212°—
Volatile combustible matters, - - - - 31.962
Carbon in the fixed residue, - - - - 58.333
Ashes, - - - - - - - - 9.7056
100.000

The proportion of sulphur is only 0.453. The ashes contained
merely a truce of sulphate of lime This is quite a dry splint coal,
which scarcely swells or agglutinates when exposed to heat; hence it
would answer for the smelting of iron without previous coking. With
such a coal as this, and the hot blast, the cheaper kinds of iron for

common purposes, such as railread iron, can be most economically
made.
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No. 92—SanpstoNe. Labeled “Sandstone under Main Coal, ai Rac-
coon Furnace, used for hearth stones, Greenup county, Ky.”

A fine grained friable sandstone of a light buff color; composed of
rounded grains of sand, with a few minute scales of mica; a little oxide

of iron, and little or no cementing material.

Specific gravity, - - - - - - & 2.151
Composition, dried at 212° F,—

Sand, = s - - - .- - = - 97.80

Alumina, oxide of iron, &ec., . . - - - - 53

Carbonate of lime, - - - - - - . . 07

Carbonate of magnesis, - - . - - . . .25

Potash, a trace.

Moisture and loss, - - - - - - " i 1.55
100.00

As it is nearly pure silex, it is well adapted to withstand a high tem-
perature without melting. Pure silex can be fused only by sueh a very
high temperature as is produced by the oxy-hydrogen blow-pipe. The
mixture with it of lime, magnesia, potash, oxide of iron, alumina and
other bases, as is well known, causes it to melt at a much lower tem-
perature to produce glass, enamel, slag, &c.

No. 93—Lmonrre  Labeled “Yellow Kidney Ore, Amanda Furnace,
above the Main Coal, Greenup county, Ky."”

A pretty dense, dull looking ore; adheres somewhat to the tongue;
color from dark reddish-brown to dirty ochre, in concentric veins, and
stripes like the colors in some kinds of jasper. Powder of a dark buff,
or dark, dirty, salmon color.

Bpecific gravity, - - - - - - - d.011
Composition, dried at 2]12° F.—
QOxide of irom, - -

56.50 == 39.58 per cent. of fron.

Carbonate of lime, - - - 7.27
Alumina, - - - - 295
Oxide of manganese, - - 100
Magnesia, - - - 230
Potash, - - - - - .26
Boda, - - A1
Combined water, - - - 11.34

Silica and insoluble silicates, and
trace of phosphoric acid, - 18.27
100.00

40
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The air-dried ore lost 1.3 per cent. of moisfure, when dried at 212°,

No. 94—Lmmoxite Labeled “Red and Blue mized Block Ore, Aman-
da Furnace, Greenup counly, Ky.”

A dark, reddish-brown, limonite; dull; porous; adhering to the
tongue; some portions almost black, others lighter colored ; contains a
few specks of calcareous spar, and minute scales of mica. Powder,
Spanish-brown color.

Specific gravity, - - - - - + - 2.835
Composition, dried at 212° F.—

Oxide of iron, - - - 62.90 == 44.04 per cent. of JIron.
Alumipa, - - - - 3.15

Carbonate of lime, - - - .67

Magnesia, - - - - .68

Potash, - - - - - 32

Soda, - - - - % 04

Sulphur, - - - - .15

Manganese, a trace.
Phosphoric acid, a trace.

Combined water, - = - B.41
Silica and insolable silicates, - 24.97
101.19

The air-dried ore lost 2.6 per cent. of moisture, when dried at 212°
F.

No. 95—Lmntosite.  Labeled “ Honey-comb Ore, over the limestone, with
limestone ore, Amanda Furnace, Greenup county, Ky."

Irregular in form, containing cavities; interior, pretty hard, of a dark
rust-brown color ; exterior, ochreous. Powder, brownish-buff color.

Specific gravity, - - - - - - 2.914
Composition, dried at 212° F.—

Oxide of iron, - - - - B1.B7 == 57.33 per cent. of Jron.
Phosphate of alumina, - - .97

Phosphorice acid, - - - .23

Oxide of manganese, - - .65

Magnesia, - - - - .33

Potash, - - - - - 07

Boda, - - - - - 14

Combined water, - - - 1239

Silica and insoluble silicates, . 3.67

100.22
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The air-dried ore lost 1.6 per cent. of morsture, when dried at 212° F.

No. 96—Lmontre.  Labeled “Best Limestone Ore, below Main Coal,
Amanda Furnace, Greenup county, Ky.”

A dull looking ore, of a dark reddish-brown color; exterior layers,
dull ochreous; structure irregularly laminated; the lens shows minute
dark granules, imbedded in a lighter colored substance, and some in-
filtrations of spar. Powder, rich brownish-yellow ochre color.

Bpecific gravity, - - - - - - - 3.072

Composition, dried at 212° F.—
Oxide of iron, - - - 57.10 == 40.03 per cent. of Jron.

Carbonate of lime, - - - 935
Magmesia, - - - - 1.49
Alumina, . - = - 1.65
Oxide of manganese, - - .37
Potash, - - - - - .08
8oda, - - - - - .09
Combined water, - = - 9.80
Silica and insoluble silicates, - 20.07

100.00

The air-dried ore lost 1. per cent. of moislure, when dried at
212° F

No. 97—CarBoNa1e oF IRoN. Labeled “Blue Block Ore, with black
shale immedialely under it; impracticable by ilself; lowest bed worked
at Amanda Furnace, Greenup county, Ky.”

A dull looking ore, of a dark greenish-grey color mixed with red-
dish; surfaces of fissures reddish where it has been exposed to the air;

ad.henng to the tongue. Puwder, gr&ymh-buﬂ' color.
Bpecific gravity, - - - 3.301
Composition, dried at 212°—

Carbonate of iron, - - - 79.72
Oxide of iron, - - - s5af 4126 per cent of Jrom
* Alumioa and phosphorit acid, .42
Carbonate of lime, - - - 87
Carbonate of magnesia, - - 3.08
Carbonate of mmgmw - 123
Potash, - - - - .24
Soda, - . - .18
Bilica and insoluble nhutu. - 9.64
100.00

*Phosphoric 2cid 0.34 per cent.
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The air-dried ore lost 0.7 per cent. of moisfure, when dried at
212° F. “Impracticable by itself,”’ probably because it is a carbonate,
which would readily melt on the sudden application of a great heat,
and, particularly, because it contains but a small proportion of the ma-
terials for the formation of cinder.

No. 98—Iron Fumsack Siuac. Labeled “Peagreen Cinder, usually
produced when working the blue limestone ore and block ore, at Aman-
da Furnace, Greenup county, Ky.”

Color, rather olive-green than pea-green; well vitrified, but nearly
opaque, from the presence in it of minute air bubbles; translucent on
the edges; before the blow-pipe, quite fusible, melting into a blebby
globule.

Composition, dried at 212° F.—

Silica, - - - - 50.94 Containing oxygen, 26.45
Lime, - - - - - 23,77 i 6.76
Mapgnesia, - - - - 3.19 o 1.27
Alumina, . - - - 15.50 " 7.24
Protoxide of iron, - - - 261 L .60
Prolwxide of manganese, - - 1.58 o 35
Potaeh, - - - - - 2924 s .38
Boda, - - - - - 7 o .20
Phosphoric acid, a trace.
100.00 16.80 : 28.45
Oxygen pearly as - . % ? - . - 1. : 1.67

The proportion of lime, &c., to the silica, is rather larger than is ab-
solutely necessary to its proper fusibility; but this excess favors, to
some extent, the separation of phosphorus and sulphur from the iron—
injurious ingredients, which cause the formation of white iron; the for-
mer, phosphorus, in too large proportion, makes it brittle in the cold
or “cold short,” and the latter makes it “kot short.”

No. 99—Pie-IroN.  Labeled “Pig-iron produced from the red and blue
block ore, lowest bed, Amanda Furnace, Greenup county, Ky.”

A silver-white iron, very fine-grained, and compact; broken under
the hammer and reduced to powder with the greatest difficulty; so
very bard a8 to indent the faces of hammer and anvil; resisting the
file like the hardest steel.
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Bpecific gravity, - - - - - - 7.433
Composition—
Irom, - - - - - 94.88
Combined carbon, - - - 3.00 (No graphite.)
Bilicon, - - - - - 1.66
Slag, - - - - - .1
Aluminiom, a trace.
Manganese, - - - - .21
Potassium, - - - = .05
Magnesium, - - - - .09
Phosphorus, - - - - .79
Sulphur, 5 - - - .20
100.83

This is decidedly the bardest white iron of all the specimens exam-
ined. We attribute its kigh white condition partly to the phosphorus
and sulphur which it contains—more especially to the sulphur—which
by favoring the actual combinafion of the carbon with the iron—instead
of its separation, as graphite, in the act of cooling, which character-
izes soft grey iron—gives it the properties of hardened steel. Its con-
sidemble proportion of manganese also aids in producing this condition
of things.

The only method for diminishing these injurious ingredients, and
producing a grey soft iron, is to increase the proportion of limestone
used as a flux, to the greatest extent compatible with the proper fusi-
bility of the cinder.

With good management in the furnace it is probable that a metal
might be obtained from these ores which would be admirably adapted
to the formation of steel, provided a too great proportion of phospho-
rus does not remain to injure the tenacity of the iron.

No. 100—CarpoNate or Irox. Labeled “Shot Iron Ore, below Main
coal, Ashland, Greenup county, Ky.”

A friable mass, composed of dark brown granules about the size of
black mustard seed, united by a soft white cement. Powder, light

yellowish-grey color.
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Composition, dried at 212° F.—
Carbonaie of iron, -

60'35} == 30.46 per cent. of fron.

Ozxide of iron, - - - 233
Aluminoa, - - - - 266
Carbonate of lime, - 5 - 335
Carbonate of magnesia, - - 3.58
Carbonate of manganese, - 1.43
Potash, - - - - - .49
Boda, - . - = - .05
Bilica and insoluble silicates, - 24.67
Water and loss, = - - 1.09
Phosphoric acid, a trace.

100.00

The air-dried ore lost 0.7 per cent. of moisture, when dried at
212° F. A very good iron ore.

No. 101—Coar. Labeled “ Main Ashland Coal, above clay parting, best
for coking? Greenup county, Ky."”

A very pure looking soft bituminous coal, of a deep pitch-black
color, and strong lustre; easily broken. Heated over the spirit-lamp
it softened and swelled a great deal, and left a bulky coke. It seems
to be a “fat” bituminous coal, well adapted to coking.

Specific gravity, - - 5 . _ . : 1.988

Gﬂmpﬂsi:tiﬂn, dried at the ordinary temperature—
:r{:ll::;:e;umbu;ﬂme matters, - 3?133} Total volatile matters, - 38.30
E:;:n E::]I;;k;m; ) - : E;fig} Bpongy coke, - - . 61.70
m 100.00

Composilion, dried at 212° F.—

Yolatile combustible matters, - - - - 36.13
Carbon in the coke, - - - - . - 59.94
Ashes, - - - - - - - - 3.93

100.00
The per centage of sulphur is, - - - 0.734

The ashes contain 0.093 per cent. of sulphate of lime.

This is not guite so soft and Jituminous as the best Pittsburg coal,
but it is sufficiently so, doubtless, to answer all the purposes of the black-
smiih and the founder. It is also well suited to production of gas, of
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which it will probably yield a larger proportion than the Pittsburg or
Youghioghany coal.

It is to be remarked, however, that the relative proportion of the vola-
tile matters of a coal will not give correct indications of the quantity
of good illuminating gas which it will yield; for the reason tbat this
volatile matter may consist of larger or smaller proportions of sulphur, ni-
trogen, and oxygen, a8 well as of carburets of hydrogen of various
composition. Ullimate chemical analyses of the coals, (i. e. ascertain-
ing the true proportions of their elementary constituents, the carbon,
hydrogen, oxygen, nitrogen, sulphur, and earthy matter,) would give
correct data in this relation.

The soft, light, bituminous coals are preferred by the manufacturers
of coal gas, in this country, to the hard and dense splint and cannel
coals, which really contain a larger proportion of wolafile matters, not
only because the residuary coke bas a greater commercial value, but
because the relative amount of good gas obtained is greater, in propor-
tion to the cost of production. The true explanation of which factis,
that the dry coals, so called, the splint and cannel coals, contain usual-
ly a much larger proportion of ozygen than the soft, fat, bituminous,
and coking coals. This oxygen combines with some of the hydrogen
and carbon of the coal during its destructive distillation, in the manu-
facture of gas, to produce vapor of water and carbonic oxide gas, and
thus diminishes the value of the product.

During the burning of these varieties of coal, a marked difference
in phenomena results from the relative difference in the proportion of
the oxygen which enters into their composition.

The fat, bituminous coal, which contains bat little oxygen, softens
much, and burns with a very smoky flime—giving off much soot or
unburned carbon—Ilike the pure hydrocarbons, oil of turpentine, miner-
al naphtha, &c., or the bituminous substances, petroleum, aspbaltum, &c.;
while the dry coals, called splint, cherry, and cannel coals, do not soften
much, or at all, burn with a clearer flame, and deposit relatively little
soot; burning somewhat in the manner of alcohol, ether, and the other
combustibles which contain a considerable proportion of oxygen in their
elementary composition.

It is obvious, from these facts, that it would bave greatly facilitated
the knowledge of the relative value of our Kentucky coals, could they
have been submitted to elemenfary analyses; but the limited time allot-
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ted the chemical investigation, during the past seasons, absolutely pre-
cluded attention to this important examination. Should the survey be
continued, it is hoped that this field may be fully explored.

No. 102—Coar. Labeled “Coal with slate roof, first bed above Ash-
land Mwn Coul, Greenup county, Ky.”

A pure looking, intcnsely black coal, with a high lustre, scarcely
soiling the fingers; coated on the ountside with ochreous oxide of iron;
some fibrous coal between the layers; showing vegetable impressions,
and somewh.t infiltrated with pyrites; heated over the spirit-lamp, it
swelled up and soltened considerably; probably a coking coal, but not
quite so good for this purpose as the preceding.

Specibic gravity, ) - - - 1.301
Composition, dried at the nnlmat]' temPerll:&re—
Moistore, - - - B.OD -
Volailstimhaniblomations: = 357 DI» T otal volatile matters, 40.70
Carbon in the coke, - - - 61.00
4 M tely d ke, - .30
Ashes, (lilac colored,) - . B.Sﬂ} odersicly dense coke 59
10:0.00 100,00
Composition, dried at 212° F.—
Volatile combustible matters, - - - - 37.579
Carbon in the coke, - - - - - . 63.685
Ashes, - - - - - - . - B.736
100,000
The per cent. of sulphuris, - - = 1.818

The ashes contained about 0.09 per cent. of sulphate of lime. A
very good bituminous coal, not quite as pure as the preceding, No. 100.
(See Nos. 123 and 124 for other Ashland specimens.)

No. 103—Livoxrre.  Labeled “Block Ore, principally used at the New
Hampshire Furnace, Greenup county, Ky.”

A dull looking limonite, in irregular masses, partly in curved layers;
color from dull reddish-brown to dull ochreous; adhering slightly to
the tongue; containing minute scales of mica. Powder of brownish-
yellow ochre color.
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Bpecific gravity, - - - - - - i 3.111
Composition, dried at 212° F.—
Oxide of iron, - .

57.90 == 40.53 per cent. of Jfron.

Alumina, - - - 277
Magnesia, - - - - 72
Oxide of manganese, - .25
Potash, - 3 - = - 32
Soda, - - - - - .10
Combined water, - - - 10.03
Bilica and insoluble silicatss, - 27.67
Phosphoric acid, a trace.
Loss, - ; - - . 24
100.00

The air-dried ore lost 1.3 per cent. of moisiure, when dried at
212° F.

No. 104—Lmontre  Labeled “Variely of Block Ore, New Hamp-
shire Furnace, Greenup county, Ky.”

Resembles the last, but is not in layers; adheres more to the tongue;

i8 more porous, appears rather more granular under the lens, and

chows more glimmering specks of mica. Powder, dirty-yellow ochre

color.

Bpecific gravity, - - - - - . 2.708
Composition, dried at 212° F.—

Oxide of iron, - - - - 13.25 == 9.27 per cent. of Jrom.

Alumina, - - - - 495

Carbonate of lime, - - - 1.87

Phosphate of lime, - - .90 == Containing 0.5 of phos. acid.

Magnesia, - - - - .81
Combined water, - - - 4.37
Silica and insoluble silicates, - 74.36

100.11

Thie can hardly be called an iron ore; and its considerable propor-
tion of phosphate of lime makes it less valuable for the purpose of
fluxing.

No. 105—Lmonrree  Labeled “Kidney Ore, used occasionally ati New
Hampskire Furnace, Grreenup county, Ky.”

In thin curved layers, the exterior of which is brownish-yellow
ochreous; interior, dark reddish-brown. Powder, between umber and
yellow ochre color.

41
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Composition, dried at 212° F.—

Oxide of iron, - - - 56.70 == 39.70 per cont. of fron.
Alumina, - - - - 3.76
Magmesia, - - - - .63
Oxide of manganese, - .42
Potash, 3 - - - a2
Soda, - - - - - .17
Combined water, - - - 12.04
Silica and insoluble silicates, - 25.97
100.00

The air-dried ore lost 2. per cent. of moisiure, when dried at
212° F.

No. 106—Lmdonrre.  Labeled “Dark Red Limestone Ore, New Hamp-
shire Furnace, Greenup counly, Ky.”
A very dark, reddish-brown, almost black ore, mottle with dark red;
dull; porous; adbering slightly to the tongue; some minute infiltra-
tions of white spar. Powder, dark reddish-brown color.

Specific gravity, - - - - . - 2,363
Composition dried at 212°—
Oxide of iron, - - - - 64.70 == 45.31 per cent of Jfron.
Carbonate of lime, - - - 16.50
Oxide of manganese, - - 2.15
Magnesia, . - - - 1.B4
Alumina, - - = - .27
Potash, - - - - . .23
Soda, - - - - - 05
Combined water, - - - 17.12
Bilica and insoluble silicates, - 6.47
Laoss, - .67
100.00

The air-dried ore lost 1.7 per cent. of moisture, when dried at
212°F.

No. 107—Lmonrre.  Labeled “Poor Sandy Ore, nol much used, al
New Hampshire Furnace, Greenup county, Ky."

A dull looking, granular ore, containing a considerable proportion
of clear, rounded grains of sand, cemented and mixed with brown oxide
of iron, in some places with a pink and yellowigsh-white cementing ma-
terial. Powder, brick-red color.
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Bpecifie gravity, - - - - A - - ?
Composition, dried at 212°—
Oxide of iron, - . - - 32.10 == 22.48 percent. of Jfron.
Alumina, - - - - 1.47
Magnesia, - - - - .33
Potash, - - - - - .12
Combined water, - - - 461
Silica and Insoluble silicates, - 61.37
100.00

This might be advantageously used at the New Hampshire Furnace
to mix, in proper proportion, with the next preceding ore, No. 105,
which is deficient in silicious ingredients. The block ore, principally
used there, needs no other addition than limestone.

No. 108—Ferevamwovs LmvestoNe Labeled “Ferruginous Limestone,
Ppassing inlo limestone ore, New Hampshire Furnace, Grreenup counly,
Ey-"

Color, passing from fawn color to dirty ochreous; with some mot-
tlings; dull; scarcely adhering to the tongue. Powder, dirty buff
color.

Bpecific gravity, I 2.680
Composition, dried at 212° F.—

Carbonate of lime, - - - - * - - - 53.85

Carbonate of magnesia, - - - - - - - 22.10

Carbonate of iron, . % i 5 . z ; . 7.41

Ozxide of iron, - - - - - . . - 4.41

Carbonate of mmgu:eu, . " " ’ - - . 86

Alaminz, - - - . 5 2 = . g 37

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

Soda, " " . . " & - - - .19

Phosphoric acid, a trace.

Bilica and insoluble silicates, - - - “ - 5 7.97

‘Water and loss, - - . - - - . . 2 63
100.00

The air-dried limestone lost 0.6 per cent. of moisture, when dried at
212°F.

No. 109—Lmuestone. Labeled “Limestone used as & fluz, from the
Brushey fork of Tygert's creek, under the limesione ore, New Hamp-
shire Furnace, Greenup counly, Ky.”

A light drab-grey, compact limestone; sparkling with very small
portions of imbedded caleareous spar.
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Bpecific gravity, - - - - - - 2.708
Composition, dried at 212°F.—
Carbonate of lime, N - - - = : 97.85
Maguesia, - = 2 - - - - - - . 1.30
Alumina, oxide of iron, &e., - - - ; a .. .55
Pﬂtﬁh, - - . = = - - - - = 3 A5
&:Idl. - - - & = - - - - - 5D
Silicious residue, - - - - - - - - - 1.27

101.62

A pretty pore limestone. Dried at 212° the air-dried limestone
lost 0.3 per cent. of moisture.

No. 110—Irox Fursace Braa. Labeled “Dark Purple Glassy Cin-
der, produced when making soft grey iron, New Hampshire Furnace,
Greenup county, Ky.”

Perfectly vitrified; of a more smoky tinge than any of the preced-
ing, with a slight tint of purple or violet; rather clearer, in thin pieces,
than those previously examined; rather difficult of fusion; melting,
before the blow-pipe, into a white blebby globule.

Specifle gravity, - - - - - - 2.719
Composition, dried at 212° F.—
Silica, - - - - - 56.28 Containing oxygen, 29.2%
Lime, . - - - 19.70 " 5.67
Magnesia, - - - - 6.13 L 2.45
Alomina, - - = - 13.90 L 6.49
Protoxide of iron, - - - 1.56 .” 35
Protoxide of manganese, - - l1.0%2 L .23
Fotash, - - = - - 1.26 . 21
Loasa, - - - . - .15
100.00 1630 : 29.%22
Oxygen nearly as, - - - - - - - 1. 1.9

No. 111—IgroN FurNaceE Brac. Labeled, “White Heavy Cinder, pro-
duced ai New Hampskire Furnace, Greenup county, Ky."

A compact, greyish-white slag, of considerable density; nearly
opaque, looking like some kinds of hornstone; contaiving a few small
air bubbles, and some small pieces of reduced iron; before the blow-
pipe it phosphoresced somewbat like lime or magnesia; proved quite
fusible; intermesced greatly, and settled down into a white blebby
globule.
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Bpecific gravity, - - - - - - - £2.787
Composition, dried at 212°—
Bilica, - - - - - 58.34 Contsining oxygen, 20.25
Lime, - . - " - 19.58 ee 5.67
Magnesia, - - - - 6.59 " 2.83
Alumina, - - - - 14.30 “ 6.68
Protoxide of iron, - - - 1.36 s 30
Protoxide of manganese, - - .87 " .20
Potash, - - - - - 1.0 - 17
Boda, . - . - - .22 v 08
100.00 1661 : 929.25
Oxygen nearlyas - - - - - - - 1. :  1.B7

No. 112—Inon Furnace Suaa.  Labeled “Pea-green Cinder, produced
when making a good run, but iron somewhat close-grained. New Hamp-
shire Furnace, Greenup county, Ky.”

Composition, dried at 212°—

Bilica, - - - - - 66.74 Conlaining oxygen, - 20.46
Lime, - - - . . 18.66 “ 4.74
Magnesia, - - - - 520 “ 2.08
Alomina, - - - - 15.10 cly 7.06
Protoxide of iron, - - - 217 " .48
Protoxide of manganese, - - 292 ar .65
Potash, - - 3 = - 1.68 P .28
Soda, - - - - - .36 ol .09
100.81 1638 : 29.48
Oxygen nearly as, - - - - - - - L : 1.91

The first two slags, (110 and 111,) do not differ much in composi-
tion—the former is probably formed when there is an accidental excess
of carbonaceous matter present; the latter when the oxygen of the
blast somewhat prevails. In this last, the smaller proportion of Lme
present throws some light on the simultaneous production of fine-grain-
ed iron. The addition of more limestone would probably correct this.

113—Pig-1RoN.  Labeled “Grey Pig-iron, New Hampshire Furnace,
Greenup counly, Ky.”
A coarse grained, dark colored iron; flattens somewhat under the

bammer, but soon breaks to pieces, and easily pounds to powder; yields
easily to the file.
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Specific gravity
Iron, - -
Graphite,
Silicon, -
Blag, - -
Manganese,
Aluminium,
Potassium,
Sodium, -
FPhosphorus,
Magnesiom,

No. 114—P1a-1RON.

Specific gravity,
Composition—

Ironm, - -
Grapbhite, -
Silicon, - -
Slag, - -
Manganese,

Alumininm,

Potaseium, -
Bodium, - -
Magnesium, -
Phosphorus, -

Sulphur, a trace.

- . - 6.843
93.12
2.83
1.23
.13
-4
.62
.33
21
1.30
.06

100.00

Labeled “Close textured Pig-iron, New Hamp-
shire Furnace, Greenup counly, Ky.”

A very fine grained light-grey iron; flattens considerably under the
hammer, but is readily pounded to powder; yields easily to the file;
is a soft iron notwithstanding its light color.

= 5 e - 7.241

93.19
3.13
1.28
.18
.20
.44
19

1.40

100.16

These two specimens of pig-iron are remarkable for their large rela-
tive proportion of phosphorus and of aluminium. The former most
probably gives to them cold-short properties, as they are very easily
pounded to powder on the anvil; the presence of the aluminium, with
the absence of a notable quantity of sulphur, may be the cause why
this iron, although quite light colored, is yet soft; yielding easily to

the file.

According to the well known experiments of Faraday and Stodart
in England, the celebrated India Steel—the Woofz—-of which are fab-
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ricated the Damascus blades, owes its peculiar excellence to the presence
of aluminium, which they found in it in proportions varying from
1.3 to 0.024 per cent. The usually correct Karsten is, however, dis-
posed to doubt their conclusions in this respect, although they are
corroborated by the experiments of Mushet. It is probable, from the
account which Karsten gives of his mode of investigation, (Band 1,
section 484, of his Handbuch der Eisenhuftenfunde,) that the alumi-
nium which might have been preseunt in the steel which he submitted
to analyses escaped his observation.

The recent interesting experiments of Deville and others, in France,
in the production of aluminium in quantity, at a low price, prove that
it can easily be alloyed with iron, as well as with many other metals.
Its alloy with copper is light, bard and white. From its low specific
gravity, only 2.56, it doubtless also reduces the relative weight
of iron with which it is combined. Aluminium, the metallic basis of
the earth of clay, (alumina,) has been recently introduced into the
arts, in France, at a cost of about one-fifth of that of silver. Itisa
light, malleable metal, nearly as white as silver, of great sonorousness,
which may be heated and melted without any loss by oxidation; it
does not rust in the moist air.

No. 115—SanvstoNe.  Labeled “ Hearth Sandstone, New Hampshire
Furnace, Greenup county, Ky."”

A yellowish-grey fine-grained friable sandstone, containing small

sciles of mica; the grains of sand are rounded, and are cemented by

a small amount of ferruginous material; structure somewhat lamellar.

Bpecific gravity, - - - - - - 2.458
Composition, dried at 212° F.—

Sand, i . F : 5 X 2 : < - 94.8565
Oxide of iron, alumina, &e., - = . . - - 2.775
Carbonate of lime, - - - - - - - - 197
Carbonate of magnesia, - . . - . . . .837
Potash, - - - - = . i : d = .164
Sods, S - - - . - .047
Lngg. - - - - . - - = - - 1.125

100.000

No. 116—SanvstroNe.  Labeled “ Hearth-stome after two months expo-
sure in New Hampshire Furnace, Greenup county, Ky.”

Much harder, (less friable,) and more compact than the preceding ;
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scarcely adhering to the tongue; color, bluish-grey with darker thin
lines of stratification; no scales of mica visible.

Specific gravity, - - = - = - 2.407
Composition, dried at 212° F.—
Sand, &ec., - - - - - - - - - 598.835
Oxide of iron, alumina, &e., - - = - - - .325
Carbonate of lime, - - - - - - - = 055
Magnesia, - - - . - . . . ’ - 249
Potash, . - A a - - - a 2 & .154
Sada, - - I T T R 029
Loss, = - " - - - . - . - 353
100.000

If these sandstones were of similar composition at first, the intense
heat to which the last specimen was exposed, seems to have removed
some of the substances with which the sand composing it was mixed.
How this occurred is not easily explained, unless we suppose it took
place by sublimation.

No. 117—Lavoxrre.  Labeled “Mount Savage Main Ore, Greenup
county, Ky.”

A dark, reddish-brown limonite; pretty dense; irregularly cellular,
powder, dark Spanish-brown color.

Specific gravity, - - - - - - 3.062
Compoesition, dried at 212° F.—
Oxide of iron, - - - B5.16 == 59.63 per cent. of Jron.
Alumina, = < . - .84
Oxide of manganese, - . 956
Magnesia, - » 3 2 .59
Potash, - - - - . 25
Silica and insoluble silicates, - 4.57
Combined water, - - 7.30
Losa, - - - - - .34
100.00

The air-dried ore lost 1.4 per cent. of moisiure, when dried at
212° F.

No. 118—CaneoNate oF InoN. Labeled “Mount Suvage Iron Ore,

under Main Ashland Coal, Greenup county, Ky."

A dark, umber-grey, fine granular mineral, having the appearance of
a dull earthy variety of limestone. Specimen contains a concretionary
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cast, as of a portion of a branching coral stem, which is of a light lead
color. Powder, light umber color.

Bpecific gravity, - - - - - - 3.468
Composition, dried at 212° F—
Carbonate of iron, - " - 70.60
Oxiile of iron. . ) ;g “I» 37.53 per cent. of Jron.
Carbonate of lime, - - - 215
Carbonate of magnesia, - - 491
Carbonate of manganese, - L1256
Alumina, - . - - 1.65
Potash, - - - - - .25
Boda, - = - - - 08
Silica apd insoluble stlicates, - 13.37
Loss, - - - - - .41
100.00

The air-dried ore lost 1.4 per cent of moisture, when dried at
212°F.

Both of these are very good iron ores. The first, No. 117, may
require the addition of some more silicious ore, or silicious material,
with the limestone, to flux it in the furnace.

No. 119—Lmvoxtre.  Labeled “Limestone Ore, top of kill, Clinton Fur-
nace, Greenup counly, Ky.”

A dull, reddish-brown, and yellowish-brown, pretty compact limo-

nite; adheres firmly to the tongue. Powder, dirty yellowish-brown

color.
Specific gravity, - - - - - - 2.811
Composition, dried at 212° F.—
Oxide of iron, - -

39.90 == 28.48 per cemt. of Jron.

Alumina, - - - - A3
Carbonate of lime, - - 20.87
Magnesia, - - - - 285
Oxide of manganese, - 217
Phosphoric acid, - - . .76
Potash, - - - - - .30
Soda, - - - - - .16
Silica and insoluble silicates, - 20.97
Combined water, - - - B.66

100.00

The air-dried ore lost 1.8 per cent. of mofsinre, when dried at

212° F.
42
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No. 120—CareoNaTE oF IRoN. Labeled “Limestone Ore, two lo three
Jeel thick, drified after at the Clinlion Furnace, Greenup counly, Ky.”

A dark grey, granular ore; yellowish and reddish-ochreons on the
exterior; under the lens presents a confused erystalline appearance:
Powder of a dirty boff' color.

Specific gravity, - - - . - . - 3.524
Composition, dried at 212° F.—

Carbonate of iron, - - 65.93
. 37.55 per cent. of fron.
Oxideof iten, s o g 3.53} pe

Carbonate of lime, - - - 1.97
Carbonate of magnesia, - 3.34
Carbonate of manganese, - 503
Alumina, - - - - 227
Potash, - - - - - 07
Sada, - - ~ - . 18
Silica and insoluble silicates, - 13.17

100,59

No. 121—CareosaTe oF IroN. Labeled “Blue Ore, under the coal;
average one fool thick; from East fork of Little Sandy river, near
Lezington and Big Sandy Railroad, three miles from Clinton Fur-
nace, Greenup county, Ky.”

Durk grey color, mottled with lighter and darker; fine granular;
under the lens, dark semi-crystalline grains observed, in a light color-
ed cement; adhering slightly to the tongue. Powder of a mouse-grey
color.

Bpecific gravity, - - - - = - 3.350
Composition, dried at 212° F.—

Carbonate of iron, -
Oxide of iron, - -

42.68
17.02

} ==32.37 per cent. of Iron.

Carbonate of lime, - - - 1.88
Carbonate of magnesia, - 1.52
Carbonate of manganese, - 1
Alumina, - - - - 205
Potash, - - - - - .27
Soda, - - - - - 30
Organic or bituminous matter, 11.10
Silica and insoluble silicates, - 20.66
Water and loss, - - - 201

100.00
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The air-dried ore lost 0.7 per cent. of moisfure, when dried at
212° F

Frum the considerable proportion of bituminous matter {:nntam&d
in this ore, it may be called a black band ore. Itis the only ore of
this variety which has been sent to this laboratory from Greenup
county.

No. 122—Ferrceivovs LoiestoNe.  Labeled “Green Carbomafe of
Iron, Clinton Furnace, Greenup counly, Ky.”

Compact; fine granular; with sparkling crystaliine grains; scarcely
adhering to the tongue; interior, handsome bluish-green color; exte-
rior, rich reddish-brown, mixed with some green particles. Powder of
a dirty bufl’ color.

Bpecific gravuy, - = - - - - 2.934
Composition, (of average specimen, ) dned at 212° F.—

Oxide of iron, - - 24, EU}
25.68 per cent. of Jfron.
Carbonate of iron, - - 17.42 pe i

Carbonate of lime, - - - 32.85 -

i

Carbonate of magnesia, - - 6.36
Carbonate of manganese, - 1.8l
Alamina, - - - - 2.79
Phosphoric acid, . - .60
Potash, - - - - . d1 -
Eoda, - - - - - AT -
Bilica and insoluble silicates, - 10.47
Water and loss, - - - 92.62
100,040

The air-dried limestone lost 1. per cent. of moisfure, when dried at
212°,

No. 123—Coar.  Labcled “Main Coal, with clay parting, Giger's Hill,
Cutlettsburg, Greenup counly, Ay.”

A very pure looking, bituminous coal, of a deep pitch-black color,
and strong lustre; a little pyritous matter observed on one of the sur-
faces; heated over the spirit lamp, it softened and swelled up very
much, and the fragments agglutinated into a light spongy coke; seems
to be a coking coal.
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Bpecific gravity, - - - - - - 1.213
Composition, dried at the ordiLary temperature—

Muoisture - - - - 4.2{)} T .

: otal volatile matters, - 40.00
Volatile combustible matters, - 3580
Carbon in the l::nl:e, - - - 5?.30]_ Coks, - . - - 60.00
Ashes, (yellowish-grey,) - - 2,20

100,00 100.00

Composition, dried at 212°—

Volatile combustible matters, - = - - 37.37
Carbon in the coke, - - - - = - 60.33
Ashes, - - - - - - ~ - 2.30

100.00

The per centage of sulphur is 268, The ashes contained about
0.09 per cent. of sulphate of lime. This is evidently a very pure
bitumiunous coal, containing but a emall proportion of sulpbur, and
leaving less than the general average amount of ashes.

No. 124—Fire<cray. Labeled “No. 1, Fire<cluy, below Muin Coal,
Ashland, Greenup county, Ky.”

A compact light-grey rock, with some discolorations of ochreous,
antd brown in the crevices and near the surface, from infiltration of
oxide of iron; as hard as calearcous spar; not plastic with water until
it has been ground to powder; presenting numerous minute spherical
cavities, as though it bad been full of air-bubbles; adbering to the
tongrue.

Composition, dried at 212°—

Eiliﬂﬂ, - - = - - = = - - 0 65.74
Alumina, with trace of oxide of iron, - - - - - £6.10
Lime, . - - - . . - . . . 79
Magnesia, % . - g : ’ . z " 9
FPotash, - - , - 5 L i 2 X s 58
Soda, - - - - - - - - . . 14
Water and loss, - - - - . . - e . 6.01

100.00

No. 126—F1re-cray. ZLabeled “No. 2, Fire-clay, below Main Coal,
Askland, Grecnup counly, Ky."
An indurated clay, or soft clay-stone, of a dark grey color; barely
yielding to the nail; sofiens down into a plastic mass when placed in
water; burns white.
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Composition, dried at 212° F.—

Bilica, - - - - - - - - . . 51.74
Alumina, with trace of oxide of iron, - . - - - 33.90
Lime, - - 2 . - - - - - . 62
Magnesia, - - - - . - - - - - 73
Potash, - - - - - - - - 2 2 .B8
Soda, - - - - - - - - - - . 31
Water, orgapic matter and loss, - - - . . - 11.82

100.00

HENDERSON COUNTY.

No. 126—8oL.  Labeled “Soid, four miles south of Henderson, Hen-
derson countiy, Ky.”

Of a light mouse color, containing some {ragments of charcoul;
washed very carefully with water it left about BG. per cent. of very
fine sand; 1,000 grains, dried at the ordinary temperature, digested in
water containing carbonic acid gas, as previously desenibed, gave up more
than 7. grains of solid extract, dried at 2127,  This, treated with pure
water, left of (nseluble matter, 5.982 grains, baving the following com-
position, viz:

Silica, . - - - - . . - - - 197
Carbonate of lime, - - - - - - - - 3615
Carbonate of magnesia, - - - - - - - 1.097
Carbonate of manganese, - . - - . - 5566

Alumina, oxide of iron, and trace of phosphates, ST

The matters dissolved in the water, weighed when dried at 212°—
1.511 grains; when igpited in a platinum capsule, it lost, with a smell
of burnt horn,

Organic and volatile matters, - - - - - - 0.500
The residue contained—

Carbonate of lime, - - - - - . - - 197

Carbonale of magnesia, - - - - . - - 279

Alumina, oxide of iron, and trace of phosphates, . - 017

FPotash, - . - - - - - - - - 083

Soda, - . - - o d - - . = 035

This s01l contains a remarkably large propurtion of its essenfial in-
gredients, in a soluble condition. Ope thousand grains of the air-dned
soil lost 2.04 per cent. of mwisture, when dried ak 300° F.; and was
found to contain the following ingredicnts, viz:
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Organic and volatile matters, - - - - - - - 5.080
Carbonpate of lime, - - - - - - - - - 1.254
Carbonate of magunesia, - - - - - - - - 447
Carbonate of manganese, a trace.
Alumina, oxide of iron, and a trace of phosphates, - - - 3.490
Potash, - - - - - - - - - - - 0856
Boday = % = pa ®  ow  mr & @ ® @ 034
Silica and insoluble silicates, - - - = - . - B89.670
100.000

This soil contains more than the usual proportion of carbonate of
lime, but it is not very rich in the alkalies.

HICKMAN COUNTY.

No. 127—Wnire Eswtn.  Lalbeled “Part of the White Deposit at the
Tron Banks, Columbus, Hickman county, Ky."

A pearly white, (with a slight tint of grey,) fine granular soft mass,

easily crushed with &he fingers to a fine granular powder.
Composition, dried at 212°—

Bilica and insoluble silicates, - - - - - - 90.99
Alumina, oxide of iron, and a trace of phosphate, - - - 3.60
Carbopate of lime, - - - - - - - - .90
Carbonate of magpesia, - - - - - » - 4.35
Potash, - - - . - - - - - - .07
Soda, - - - - - - - - . . 02
. E om F um m om o m B a 07

100.00

The air-dried earth lost 1.6 per cent. of moisfure, when dried at
212° F.

No. 128—So1..  Labeled “*Wihite Soil of Bayou de Chienne, at Mos-
comy, Hickman county, Ky., (quarternary formation.”)

A light grey soil, almost white, containing a proportion of rounded
particles of clear quartz, and some irregular concretions containing
peroxide of iron.

The air-dried soil lost 2.3 per cent. of smoisfure, when dried at 350°

One thousand grains of the air-dried soil, treated with water con-
taining carbonic acid, in the manner previously described, gave up in
solation only 0.27 grains of solid exiract, which was found to have the
following composition, viz:

85ee Appendix for the proportior of phosphoric acid in this and the other soils.
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Organic and volatile matters, - - - - - - - .08

Carbonate and phosphate of lime, and carbonates of magnesia and
irom, - - - - - - - - - - -11
Alkalipe salts, (containing .005 potash,) - - - - - 04
Silica, - - . - » - . . - - - .04
0.27

The composition of this soil, dried at 350°, is as follows:
Organic and volatile matters, - - - - - - - 2.00
Oxide of iron,and alumina, - - - - - - - 6.00
Carbonate of lime, - 2 - - s - - " - 1.15
Maguesia, - - - - - - - - - - .16
Oxide of manganese, - - - - - - - - 17
Phosphoric acid, (.54 phosphate of lime,) - - - - .19
Potash, - - - - * - - - - - - AT
Soda, - - - - - - - - - - - .02
Bilica and insoluble silicates, - - . - - - - 90.57
100.43

Washed carefully with water, this =oil left about 79. per cent. of very
fine, nearly white sand, containing small rounded particles of hyaline
and milky quartz, and of a ferruginous mineral.

This soil being rather deficient in alumina and oxide of iron, has but
a emall power to hold organic matter in combination.

No. 129—Wurre Earta.  Labeled, “Base of Chalk Banks, two miles
below Columbus, Hickman county, Ky.”

Appearance like that of a dried clay; color, light grey; rather
barsh feel; adheres to the tongue. Dried at 212° it lost 5. per cent.
of moisture.

Composition, dried at 212°—

Organic and volatile matters, - - - 4.80
Ozxide of iron and alumina, - - - - - - - B.65
Carbonate of lime, - - - - - - - - 1.25
Carbonate of magnesia, - - - - - - - .26
Carbonate of manganese, a trace.

Phosphoric acid, a trace.

Potash, ~ - - . - 3 - - = = .52
Soda, - - - - - - - - - - - .30
Bilica and insoluble silicates, - . - . » u . 84.04
Loss, - - - - - - - - - - - .18

100.00
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HOPEINS COUNTY.
No. 130—Lnoxtre.  Labeled “Red Ochreous Iron Ore, Bunf's Gap,
near Alfred Townes’, Hopkins county, Ky.”

A soft, porous mass, soiling the fingers, of red, yellow, and brown-
ish ochreous matter. Powder of dirty orange-red color.
Composition, dried at 212° F.—

Ozxide of iron, - " - 58.76 == 41.14 per cent. of Jfron.
Alumina, - - - - 4.10
Carbonate of lime, - & - .10
Sulphur, - - - - .15

Traces of magnesia, manganese,
and phosphoric aeid.

Bilica and insoluble silicates, - 26.50
Combined water and loss, - 10.40
100.00

The air-dried ore lost 3.2 per cent. of moisture, when dried at
212° F.

No. 131—Lmoxite. Labeled “Iron Ore, above the Black Band, head
waters of Stewarts creek, Hopkins county, Ky.”

A fragment of a nodular mass, of a lamellar structure; compact;
color, yellowish-brown; adheres to the tongue.

Specific gravity, - - - - - - 2.83
Composition, dried at 212° F.

Oxide of iron, - - - 52.16 == 36.52 per cent. of fron.

Alumins, - - - - 7.70

Magnesia, - - - - .23

Potash, - - - - - .23

Soda, - - - - - .23

Phosphoric acid, lime, and oxide
of manganese, traces.

Silica and insoluble silicates, - 26.70
Combined water, - - - 11.80
Loss, - - . - - .95

100.00

The air-dried ore lost 1.7 per cent. of moisfure, when dried at
212° F.
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No. 132—TIwvrcre Brioyixovs CurpoNate ofF Live.  Labeled “Bla-k
Band Iron Ore, head walers of Stewart's creek, Townes & Kirk-
well's, Hoplins county, Ky."

A dull olive-black, hard mineral; fracture even; earthy.

Specific gravity, - . - . = . - 2.566
Compoaosition, dried at 212° F,—

Carbonate of lime, - a - 39.90
Carbonate of magnesia, - - 20.50
Carbonate of manganese, - lLo2
Carbonate of iron, - 11.71

}. == 6.64 per cent. of Jron.

Oxide of iron, - - - 2092
Alumina, - - = . .60
Phosphate of lime, - = - 5.23
Polash, - - - - . A7
Soda, - - - - - 09
Biluminous matters, - - B.05
Silica and insoluble silicates, - 12.41
Loss, - - - - - .10

100.00

The air-dried mineral lost 0.5 per cent. of moisture, when dried at
212° F.

Notwithstanding the promising appearance of this mineral, it proves,
on analysis, to be worthless as an iron ore—for its considerable propor-
tion of phospbate of lime renders it improper for use, even as a flux
to richer ores of iron.

No. 133—Iwrvre Birovivovs CarBoNate of IroN. Labeled “Black
Band Iron Ore, head walers of Swgar creele, Townes & Kirkwell,
Hoplins county, Ky.”

A dull olive-black, hard mineral; not quite so dark in color as the
preceding; with an even earthy fracture; weathered exterior surface,
vellowigh-nmhber enlor,
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Bpecifie gravity, - - - - - - 2613
Composition, dried at 212° F.—
Carbonate of lime, - - - 40.09
Carbonate of magnesia, - - 22.17
Carbonate of manganese, - .28
Carbonate of iron, - - - 7.32
Ozxide of iron, - - - 3.53
Pbosphate of lime, - - 2,24
Alumina, - - - - A7
Potash, - - - - - .21
Soda, - - - - - .14
Bituminous matter, - - - 7.25
Silica and insoluble silicates, - 16.60
100.00

The air-dried powder lost 0.6 per cent. of moisfure, when dried at
212° F. :

This resembles the preceding in composition and properties.

No. 134—Irox Ore. Labeled “Head waters of Stewart's creek, near
the Black Bank, ( productive ore?) Hopkins county, Ky.”

A porous, fine granular, light dove-grey colored rock; resembling
impure limestone; adheres to the tongue; weathered surface ochreous.
Powder, light yellowish-grey color.

Specific gravily, - - . . - - - 2.948
Composition, dried at 212° F.—
Oxide of iron, : - - 25.08
Carbonate of iron, - - - 17.34} R0 ye atuk of, T
Carbonate of lime, - - - 597
Carbonate of magnesia, - - 730
Carbonate of manganese, - 120
Alumina, - - . - 100
Phosphoric acid, - - - .36
Potash, - - - - - .20
Soda, - . - - - .09
Bituminous matters, - - 2.51
Silica and insoluble silicates, - 34.85
Water and loss, - - - a8
100.00

The air-dried powder lost 1. per cent. of moisfure, when dried at
212° F.
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Not a very rich ore, but not too poor to be smelted with advantage
—especially to mix with richer mineral.

No. 135—CoaL  Labeled “Wright's Mountain Coal, Townes & Kirk-
well, Hopkins counly, Ky.”

A very pure looking, soft, and friable coal; not soiling the fingers;
some portions having a coarse granular fracture, others flat conchoidal;
no appearance of pyrites or other impurities. Small fragments heated
over the spirit lamp softened, swelled up, and agglutinated, leaving a
spongy coke. It appears to be a coking coal.

Specific gravity, - - - - - - 1.288
Composition, dried at the ordinary temperature—
Volale combustble matirs, - 34.20f 1o Tolalemairs, - 41.4
iz:;:? ;;ﬁf;‘;ﬁ'} 0 E-:gg} Moderately dense coke, - 68.60
100.00 100.00

Composition, dried at 212° F.—

Volatile combustible matters, - " - - 36.88
Carbon in the coke, - - - - 60.67
Ashes, - - - - - - - 2.47

100.00

The per centage of sulphur is 0.106. The ashes contain no appre-
ciable quantity of sulpbate of lime.

No. 136—CoaLr.  Labeled “Robinson’s Coal, Clear creek, one-half mile
west of railroad, Hopkins county, Ky.”

A soft coal; easily broken; of a pitch-black color; surface and fis-
sure stained with oxide of iron and gypsum; and shows iridescent
colors; heated over the spint-lamp, it softens and swells up; probably
a coking coal.

Specific gravity, - - - - - - - 1.272
Composition, dried at the ordinary temperature—
Moisture - - - - 4.40 -
: Total = g :

Volalile combustible matters, - 41 .ID} GRLL vp il nktiny 45.50
Carbon in the coke, - - - 51.10}

: = Moderately dense coke, - 54.50
Ashes, (reddish-grey,) - - 3.40 v °

100.00 100.00



340 CHEMICAL REPORT OF GEOLOGICAL BURVEY.

Composition, dried at 212° F.—

Yolatile combustible matters, - - - - 42.991
Carbon in the coke, - - - - - 53.452
Ashes, - - - - - - - - 3.657

100.000

The per cent. of sulphuris, - - - 1.560

The ashes contained a trace of sulphbate of lime.

No. 137—Coar.  Laleled “Pond River Coal, under the bridge, near
McNary's, Hopkins county, Ky.”

Easily broken; coated in the fissures with ochreous matter; cross
fracture, pretty pure pitch-black, and lustrous; heated over the spirit-
lamp, it decrepitated considerably; softened and swelled up very much
into a spongy coke; probubly a ecoking coal.

Specific gravity, & s % . 2 y ) P

Composition, dried at the ordinary temperature—
ﬂz:::;LE;thu;tible ;.n:a.tle;s, : Eg:ég} Total volatile matters, - 40.30
izrhll:l (l;::;: ;zl;;ir; d,) -_ : 5:;3} Coke, rather hard, - - 59.70
100.00 100.00

Composition, dried at 212° F.—

Volatile combustible matters, - - - 37.09
Carbon in the coke, - - - : - 2 56.38
Asghes, - - - - - - - - 6.53

100.00
The per centage of sulphur is, - - - 1.122

The ashes containing 0.13 per cent. of sulphate of lime.

No. 138—SoiL. Labeled “Soil and Sub-soil, Caplain Dawnis’ farm,
Hopkins counfy, Ky., (Coal Measures.”)

The dry soil is of a greyish-buff color, (a little more grey than the
common post-office faper.) Washed carefully with water it left about
79. per cent. of very fine sand, of a dirty-buff color.

Dried at 330° F., the air-dried soil lost 1.86 per cent. of mousfure.

One thousand grains of the air-dried soil were digested in water con-
taining carbonic acid, like the preceding, but the experiment was lost
from the bursting of the cork when it was too late to repeat it.
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The composition of this soil, dried at 330° F., is as follows, viz:

Organic and volatile matters, - - - - - - 3.88
Alumina, oxide of iron, and trace of phosphates, - - - 6.15
Carbonate of lime, - - . - - ’ - 2 06
Carbonate of magnesia, - - . . = 2 . 21
Ozxide of manganese, a trace.
Potash, - . - - = - . " 2 " 10
Soda, - - - - - - = . . = .06
Silica and insoluble silicates, - - - - - - . 89.19
IJGEI-S, - - = - - - - - " - .35
100.00

It canuot be called a very fertile soil.

LIVINGSTON COUNTY.

No. 139—Lmvoxitee  Labeled “Sugar Creck Iron Ore, Hopewell Iron
Works, Livingston county, Ky.”

A dark brown limonite, reddish ochreous on the surface; hard enough
to strike fire with steel, from the prosence of infiltrated silex, which
gives it, in some pivces, a brecciated appearance. Powder, brownish-
yellow ochre.

Specific gravity, - - - - - - - 2.887
Composition, dried at 212° F.—
Oxide of iron, - - - - 35.97 == 25.27 per cent. of Iron.
Alumina, . - - - B0
Phosphoric acid, - - - .73
Carbonate of lime, - - - .65
Maguoesia, - - - - 13
Potash, - - - - - .21
Sodu, - - - - - .34
Combined water, - - - 6.60
Silica and insoluble silicates, - 54.25
Loss, - - - - - .42
100.00

The air-dried ore lost 1. per ceut. of moisture, when dried at 212°
F.

No. 140—Som.  Labeled “Soil from summit of hill, near Hopewell
Furnace, Livingston counly, Ky.”

Dry soil, of a bufi’ color. Three pounds of the soil sifted through

a seive with two hundred and fifty-six appertures to the inch, left

about one ounce of cherty and ferruginous pebbles, of various sizes,
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from that of a peach kernel down. Ome thousand grains, digested in
water saturated with water containing carbonic acid, as previously de-
scribed, yielded only 0.453 grains of solid extract; this, dried at 212°
F., heated with pure water, left of insoluble matter, dried at 2125
0.183 grains of the following

Composition—
Suica, - - - - . - . = - - - 0.076
Carbonate of magnesia, - - - . - - - .076
Carbonate of lime, alumina, oxide of iron, &e., - - - 031

The portion dissolved by the water weighed, when dried at 2127
0.270 grains Ignited in a platinum mpsu]e it lﬂst, of

Organic and volatile matters, - - 0.173
The fixed residue consisted of—

Carbonate of lime, - - - . - 5 - . 027

Carbonate of potash, - - - - - . - . .038

Carbonate of soda, - - - - .« - .030

Carbonate of magnesia, &c., &l: w - - 004

The composition of this se:! was found tc- be as fnllowﬂ, dried at
300° F.

Organic and volatile matters, - - - . - - - 3.240
Carbonate of lime, - - - . - ’ " ; 037
Carbonate of magmesia, - . - - - - . 4056
Alumiua, oxide of iron, and trace of phnﬁpha.ﬁt!, - - - 9.770
Potash, - - - - - - - - - 108
Soda, - - - - - - - - - - .200
Silica and insoluble silicates, - - = 2 - - 85.830
Carbonate of manganese, - - - - - - - 410

100.000

The air-dried soil lost 3.76 per cent. of moisture, when dried at
300° F

The burnt soil has a handsome dark orange or salmon color. Im-
perfectly washed, it left fine sand, mixed with small rounded fragments
of silicious minerals, like semi-opal, chalcedony, &c., &c.

LOGAN COUNTY.

No. M1—Sow.  Labeled “Soil, southern part of Logan counly, Ky.,
ten nules from Franklin, on the road from Keysburg. (Sub-carbo-
niferous formation.)”

The dry soil is of a light Scotch enufl’ color. Carefully washed
with water it left about G9. per cent. of very fine sand, of a dirty buff
color, containing small beautifully rounded particles of quartz, clear,
milky, and reddish, with small particles of a ferrucinous mineral.
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One thousands grains of the sir-dried soil digested in water contain-
ing carbonic acid, yielded 1.37 grains of solid eziraci, which bad the
following composition, viz:

Volatile and organic matters, - - - - - - - 0.62
Silica, - - - - - - - & - - 05
Oxide of iron, alumina, and trace of p]lmpllltﬂl, - - - - 1.77
Carbonate of lime, - - - - - . - - . .33
Oxide of manganese, - - - - " . . . . .18
Potash, - - 3 02

The air-dried =oil lust 2 3 per cent nf mawiure, when d.ned at 300°
F., and had the following composition, viz:

Organic and volatile matters, - - - - 1 - . 3.500
Ozxide of iron and alumina, - . - - - 2 5 . 5.160
Carbonate of lime, - - - - - - - - - .196
Carbonate of magnesia, - - - - - - - - .118
Carbonate of manganese, - - - - - - - 119
Phosphate of lime, - - - - - - - - - 045
Potash, - - - - - . - a - . & 181
Soda, - - s - : - . = . - - - A71
Bilica and insoluble silicates, - - - - - - - - 90.060
Loss, - =~ - = = = = = . == . 450

100.00

LYON COUNTY.

No. 83—Lionrre.  Labeled “Iron Ore, Chandler Bank, Kelly's, Su-
wanner Furnace, Lyon county, Ky.”

A hard, dark reddish-brown limonite, hard enough to scratch glass;

very compact; in curved layers; exterior surfice, reddish and yellow-
ish ochreous; powder of a hrnwmsh—yalluw ochre color.

Specific gravity, - - - - 3.638
Composition, dried at 212° F.—

Ozxide of iron, - : - - 71.74 == 50.24 per cenl. of fron.
Alumina, - - - - 1.40

Phosphoric acid, - - - .96

Potash, - - - - - 42

Soda, 2 - - - - 44

Combined water, . - 9.34

Silica and insoluble Btlmnteu. - 15.70

Traces of oxide of manganese,
magnesia and lime.

100.00
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The air-dried ore lost 0.7 per cent. of morsture, when dried at 212°
F.

A very rich silicious iron ore; probably not as easily reduced as the
gofter and more porous ores.

No. 143—Lnuesrose. Labeled “Iron Ore, Backster's Bank, Kelly's
Furnace, Lyon county, Ky.”

A hard limonite.

Bpecific gravity, - - - - - - - 3.37
Composition, dried at 212° F.—

Oxide of iron, - - - 71.60 — 50.07 per cent. of Ifron.
Alumioa, - - - 230

Magnesia, - - . - .15

Potash, - - - - - 05

Soda, - - - - - .09

Combined water, - - - 10.40

Silica and 1nsoluble silicates, - 15.40

Loss, - - - - - 11

Traces of lime, oxide of manga-
nese, and phosphoric acid.

100.00
The air- dried ore lost 1.1 per cent. of moisfure when dried at 212°.

No. 144—Lmuoxtre.  Labeled “ Hydraled Brown Ozide of Iron, Alez-
ander’s, five . iles from Paducah, Blandville road, McCracken coun-
t‘y’ Ey.'l?

A hard, fine granular limonite; portion of a large piece in curved
layers; color, dark purplish-brown; exterior of layers bright ochreous.

Specific gravity, - - - - - - 3.656
Composition, dried at 212° F.——

Oxide of iron, - . - B3.80 — b58.68 per cent. of Jfron.

Alumina, = - - - 60

Ozxide of manganese, - - .50

Potash, - - - - - .13

Sr.:-da, a trace.
Magnesia, a trace.

Phosphoric acid, = - - 0.07
Combined water, - - - 8.30
Silica and insoluble silicates, - 6.80 Of which 5. Bilica,

100.00
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MUHLENBURG COUNTY.

No. 145—Lmvonitee  Labeled “Iron Ore, Haws' ridge, one and a half
miles from Greenville, Muhlenburg counly, Ky.”
A portion of a nodular mass, of a greyish-reddish-brown color;
rough earthy fracture; adheres to the tongue.

Specific gravity, - - - - - - - 2.571
Composition, dried at 212° F.—
Oxide of iron, - -

48.70 == 34.10 per cent. of Jron.

Alumina, - - - - 270
Lime. - - - - . 05
Magnesia, - - - . .68
Plosphoric acid, - - - .31
Oxide of manganese, - - .08
Potash, - - - - . .36
Boda, - - - - - 12
Combined water, - - - 11.20
Silica and insoluble silicates, - 35.90

100.00

The air-dried ore lost 2.2 per cent. of moisfure, when dried at

212° F.

No. 146—Lmoxtre  Labeled “Jenlins’ Ore Bank, four miles south-
east of Old Furnace, Mullenburg counly, Ky.”

A porous, yellowish-brown ore, with darker layers. Powder, yellow
ochreous.
Specific gravity, - - - - - - 2.83
Composition dried at 212°—
Oxide of iron, - -

62.20 == 43.56 per cent of Jron.

Alumina, - - - - 252
Lime, - - - - .39
Magnesia, - - - - .25
Brown oxide of manganese, - 1.30
Phosphoric acid, - - 2.65
Potash, - - . - - .21
Bods, - - = = - .03
Combined water, - - - 11.50

Silica and insoluble silicates, - 192.30

100.35

44
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The air-dried ore lost .3 per cent. of moisfure, when dried at
212°F.

Its considerable proportion of phosphoric acid injures the value of
this ore.

No. 147—Lusiostre.  Labeled “Iron Ore, with Sandy incrustations,
Kincheloe’s Bluff, Muhlenburg county, Ky.

A hard, compact, concretionary limonite; specimen of a curved
form, as though it is part of a large reniform nodule; the outside cov-
ered with sand cemented with oxide of iron; interior of the eurved
mass with mamillary and conical projections, rising from a comparative-
ly smooth surface; general color, dark reddish-brown; exterior sur-
faces, reddish and yellowish ochreous.

Specific gravity, - - - - - - 3.46

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

60.70 == 42.50 per cent. of Jfron.

Alumina, - - - - 1.87
Magnuesia, - - - - 20
Lime, - - - . - .44
Oxide of manganese, - - .20
Phosphoric acid, - - - .63
Potash and soda, (oot estimated. )

Combined water, - - - 11.00

Bilica and insoluble silicates, - 25.10

100.14
The air-dried ore lost 1.2 per cent. of moisfure, when dried at
212° F.
A pretty rich iron ore, notwithstanding the sand which is present.

No. 148—Birvminovs CarBoNaTE oF IRoN.  Labeled “Clay Irom-stone,
between Turner’s and Buckner's Old Iron Works, Muklenburg county,
Ey-,'.l -

A nodular mass, of a dark drab color; compact; hard; the exterior
layers having an ochreous appearance.
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Bpecific gravity, - - - - - - 3.11
Composition, dried at 212° F.—

Ca::bnnate* of iron, - - E-I.H'?I_ —=34.18 per cent. of Jron.
Oxide of iron, - - - 4.39
Carbonate of lime, - - - 358
Carbonate of magnesia, - - 4.26
Carbonpate of manganese, - 1.09
Phosphate of lime, - - - 2.10 «==0.93 per cent. of phosphoric acid.
Alumina, - - - - .B7
FPotash, - - - - - .23
Boda, - - - - - .28
Bituminous matter, - - 1.40
Bilica and insoluble sdlcltﬂ - 16.25
Losa, - . - - . .80
100.00

The air-dried powder lost 0.5 per cent. of moisfure, when dried at
212°,

This very complex ore would, very probably, smelt without the ad-
dition of fluxing material; and if the considerable proportion of phos-
phoric acid present does not injure the quality of the metal, it will yield
an iron adapted to the manufacture of steel. It bardly contains enough
bituminous matter to entitle it to the name of Black Band Ore

No. 149—BirvMinots CarBoNaTE ofF IroN. Labeled “Dlack Band,
Williams' Landing, Muhlenburg county, Ky."
Ore of a slaty structure, with layers of dull black and dark drab-
grey; pretty bard; earthy fracture; weathered portions ochreous;
powder of dark olive-grey or mouse color.

Bpecific gravity, - - - - = " - 3.19
Composition, dried at 212° F.—

Carhonate of iron, - - 62.42

Oxide of iron, - 3.38

Carbonate of hime, - - - 3.65

} 32.52 per cent of Jron.

Carbonate of magoesia, - - 7.41
Carbonate of manganese, - 2.49
Alumina, - - - - B85
Phosphoric acid, - - - .10
Potash, - - - - - 23
Soda, - - - - - .12
Bituminous matter, - - - 2.4
Silica and insoluble silicates, - 15.27
Water and loass, - - - 1.57

100.00
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The air-dried powder lost 0.6 per cent. of moisfure, when dried at
212°.

Like the preceding, this would probably require no limestone or
other fluxing material for emelting it; and containing less phosphoric
acid it is probably a more valuable ore, although its proportion of metal-
lic iron is a little less. Ores of this kind may be more economically
worked than any others.

No. 150—Beromixovs CarBoNaTE oF IroN.  Labeled “Shaly Black
Band Iron Ore, waters of Batlist creek, Mublenburg county, Ky.”

A bard slaty mineral, of a very dark grey color in the interior of
the layers; exterior of a dark reddish-brown; powder, umber color.

Specific gravity, - - - - - - 2.94
Composition, dried at 212° F—

Carbonate of iron, - . - 64.90
Oxide of iron, - - 7.41} BE:0% e cant WL dron,
Carbonpate of lime, - - - 3925
Carbonate of mapgnesia, - - 6.57
Carbooate of manganese, - 1.18
Alumina, - - - - .60
Phosphoric acid, - - - .35
Potash, - = - - - A7
Boda, - - - - - .52
Bituminous matter, - - - 7.87
Bilica and insoluble silicates, - T.07
Loas, - - . - . A1
100.00

The air-dried powder lost 1. per cent. of moisfure, when dried at 212°.

This is also a very valuable ore, but in consequence of its small pro-
portion of silica, may require the addition of silicious ore, or other sili-
cious material to flux it in the furnace.

No. 151—Birovmivoos CarBoNaTE oF IroN.  Labeled “Black Band Iron
Ore, Ford's Well, Muklenburg county, Ky.”

Nearly black, with strize of dark umber color; hard; compact; pow-
der of an umber color.
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Specific gravity, - - - - - - - 2.924
Composition, dried at 212°—
Carbonate of iron, - - - 74.46}
; * ’ 36.80 per cent. of Jron.
Oxide of iron, - - - - 1.15 pe
Carbopate of lime, - - - 245
Carbonate of magnesia, - - 4,70
Carbonate of manpanese, - - 103
Alumina, - - - - .TO
Phosphoric acid, - - - .38
Potash, } - .
Not estimated.
Soda,
Bituminous matler, - - 7.90
Silica and insoluble silicates, - 595
Waler and loss, . . - 1l.28
100.00

The air-dried powder lost 1. per cent. of moisture, when dried at
212°.

This ore very much resembles the next preceding; it contains a lit-
tle less silicious matter than that.

No. 152—Brrcumsors CAreBoNATE oF Irox. Labeled “Grey Band,
( productive iron ore?) Slate Bank between Turner's and Buckner's
Old Iron Works, Mullenburg county, Ky."

A hard, dark grey miceral, with darker horizontal strize; fine gran-
ular; powder, mouse-grey eolor.

Specific gravity, - - i - - - - 3.218
Composition, dried at 212°.—
Carbonate of iron, - - - 54.32
PR ] ) ] E.TE} 31.17 per cent. of Jron.
Carbonate of lime, - - - 387
Carbonate of magmesia, - - 297
Carbonate of manganese, - 2.68
Aluomina, - - - - .ol
Fhosphoric acid, - - - .53
Potash, - = T ” 5 .08
Bitumipous matter, - - - 4,44
Silica and insoluble silicates, - 21.95
Water and loss, - . - 191
100.00

The air-dried powder lost 1. per cent. of moisfure, when dried at
212°,
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This would doubtless prove a profitable ore; it would require the ad-
dition of a little limestone to flux it in the furnace.
The comparison between the composition of these specimens and

that of the black band ores of Scotland, will be made in the tabular
view to be given at the end of this report.

No. 153—CarBoxate oF IroN.  Labeled “Carbonate of Irom, from the
Slate Ore Bank, between Turner’s and the Old Furnace, Muhlenburg
county, Ky.”

A pretty compact ore; dark grey in the interior, looking like a dark

grey limestone; ochreous and reddish on the exterior; powder of a

greyish-bufl’ color.

Specific gravity, - - - - - - 3.289
Composition, dried at 212° F.—
Carbonate of iron, - - - 62.59
Oxide of i, i ) . 1499 40.26 per cent. of Jron.
Carbonate of lime, - - - 2.87
Carbonate of magnesia, - - 4,69
Carbonate of manganese, - 1.42
Alumina, - - - - 1.B7
Phosphoric acid, a trace.
Potash, - - - 2 .23
Boda, - - - - - .12
Silica and iosoluble silicates, - 8.19
Water, biluminous matter, and
loss - - . - - 3.43
100.00

The air-dried powder lost 0.8 per cent. of moisfure, when dried at
212°

A very good ore which eould probably be smelted without any ad-
dition of lime.

No. 154—Bnuminous CARBONATE or LiME.  Labeled “Black Band Iron
Ore, one and « half miles northwes! of Greenville, Muhlenburg county,
E—y."

A dark colored, hard rock, with an even earthy fracture; weathered
surfaces drab colored.
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Bpecific gravity, - - - - - - 2.52
Composition, dried at 212° F.—
Carbonate of lime, - - - B5.00
Carbonate of magnoesia, - - 1.16
Alumina and oxide of iron, - 1.57
Ozxide of manganese, a trace,
Phosphoric acid, - - - .35
Potash, - - - - .38
Biluminous matter, - - 314
Bilica and insoluble silicates, - 7.95
Loss, - - - - £ 48
100.00

The dried powder lost 0.6 per cent. of moisture, when dried at
212° F.

The specific gravity of this rock is much lower than that of the
black band, but its general appearance is very deceptive.

No. 155—SoL.  Labeled “Soil from the Codl region, north slope of
hill in the north part of Mulilenburg countly, Ky.”

The dry soil is of a light Scotch snuil color; washed carefully with
water it left about 70. per cent. of very fine sand of a dirty buff’ color,
containing a few minute quartz cryslals, and some rounded particles
of hyaline and milky quartz, and of a ferruginous mineral.

One thousand grains digested with water containing carbonic acid,
yielded more than six grains of solid extract, out of which the organic
matter was burnt, giving a strong ammoniacal or urinous odor, leaving
the residuum still black from the presence of oxide of manganese.
The composition of this extract is as follows:

Orgapic and volatile matters, = - & - - - . 1.67
Carbopate of lime, - - - - - - - - - 4.13
Maguesia, - . - . . ; 3 : 5 = 48
Oxide of manganese, - - “ . - . < - .83
Ozxide of irom, - - - - 2 . : ; . 08
Potash, - - = . i - & i 2 P . 54
Soda, - . - - - . . . - . - 12
Silica, - - - & - - . " . o - 05

Phosphoric acid, (not estimated.)
The air-dried soil lost 2.85 per cent. of moisiure, when dried at
390°
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The composition, dried at this temperature is as follows:

Organic and volatile matters, - - - - - - 5.80
Oxide of iron and alumina, - - - - . - - 5.05
Phosphate of lime, - - - - - : - i .08
Ozxide of manganese, - - - - - = = .31
Magnesia, - - - - . - . . = 2 54
Carbonate of lime, 0 - - . - - - - 1.07
Potash, - - - & 2 - = . 2 & .19
Eoda, - - - & i - & i : 2 4 03
Silica and insoluble silicates, - - . - - - - B6.64
Loss, - - - - - - .- - - - .20

100.00

Not very rich in phosphates, nor in alumina and oxide of iron.

No. 156—Coar. Labeled “(McLean,) Airdrie Coal, below the clay
parting, six and threc-twelfth feel thick, Mullenburg county, Ky.”
A pure, soft and friable coal, of a shining pitch-black appearance;
fibrons coal between the layers; no appearance of pyrites or other
impurities; {ragments hcated over the spirit-lamp, softened, swelled up

and agglutinated into a light cellular coke; probably a good coking
coal.

Bpecific gravity, - - - - - - - 1.221
Composition, dried at the ordinary temperature—
Moisture - - - - 310 .
3 . Total volatile matte - 48.40
Volatile combustible malters, - 45.30[' TR R
Carbon in the coke, - - - 411.5(]} Co
: ke, - - - - 51.60
Ashes, (reddish-grey,) - - 3.10
100,00 100.00
Composition, dried at 212° F.—
Volatile combustible matters, - . - - 46.74%
Carbon in the coke, - . - - - - 50 052
Ashes, - - - - - - - - 3.199
10:0.000
The per centage of sulphur is, - - - 1.35

The ashes contained no marked amount of sulphate of lime.

No. 167—Coar.  Labeled “Eade’'s Coal, two miles and a half south-
west of Greenville, Muhlenburg county, Ky.”

A soft, pure pitch-black coal, with fibrous coal, exhibiting vegetable

impressions, between the layers; no appearance of pyrites or other im-
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pureties, haated over the spirit-lamp, it softened and swelled up a good
deal, and left a light coke; probably a good coking coal.

Specific gravity, 5 x ’ 5 y " 1.260

Composition, dried at the ordiLary temperature—
:'{;I::;::;nmbu;lible -.mm:.,_ ' 3: BUI_ Total volatile matters, - 40.40
E':l::n E;utrhpl;i:ljf_)e, . - ml Coke, - - - - 59.60
100.00 100.00

Composition, dried at 212°—

Volatile combustible matters, - - . 38.684
Carbon in the coke, - - - - - . 57.718
Ashes, - - - - - - - - 3 600

100.000
The per cenlage of sulphur is, - - - 654

No appreciable amount of sulphate of lime in the ashes.

No. 158-<Coar. Labeled “Clurk’s Coual, Pond river, on Princefon and
Greenville road, Muhklenburg county, Ky."

A very friable, dull looking coal; notsoiling the fingers; breaking
into small fragments; heated over the spirit-lamp it burot only fora
short time with a flame; did not soften nor swell up; and the residuum
burnt on the hot iron, after removal [rom the lamp, like rotten wood.

Bpecific gravity, - - - - . - - 1.348
Composition, dried at the ordinary temperature—
Moisture, - - - - B.70 p
Yolutile combustible miatiers, - 24. su} Total volakle matizrs, - 33.30
Carbon in the fixed residuum, - 59.20 .
Ashes, (pearly white,) - - T,Bﬂ} Ll £8.70
100.00 100.00
Composition, dried at 212° F.—
Volatile combustible matters, - - - - 26.944
Carbon in the fixed rﬂldua. - - - - 64.840
Ashes, - - - - - - - 8.216
100.00
The per centage of sulphur is, - - - .650

45
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OWSELEY COUNTY.

No. 159—Coar.  Labeled “Todd & Crittenden’s Coal, from the Three
Forks of the Kentucky river, Owsley county, Ky.”

A good specimen of Kentucky river coal; of a pitch-black color,
and considerable lustee; fibrous coal, with vegetable impressions be-
tween the layers; over the spinit-lamp it swells up somewhat, but does
not agglutinate as much as the Pittsburg coal; a somewhat dry bitumi-
nous coal, or soft variety of splint coal.

Specific gravity, - - - - - - 1.295
Composilion, dried at the ordinary temperature—
Moisture, - - - - 3.40 s i
Volatile combustible matters, - 33.16} Zala) yolwide s b =i
Carbon in the coke, - - . &T.ID} i 5 < )
Ashes, (nearly white,} - - 6.43 Coke, B30
100.00 100,00
Composition, dried at 212° F.—
Volatile combustible matters, - . - . 34.5756
Carbon in the coke, - . - - . . 58.765
Ashes, - - - - - - . - 6.660
100.000
The per centage of sulphuris, - . . - .337

From want of sufficient time, this was the only one of the Ken-
tucky coals which was submitted to ultimate or elementary analysis.
Burnt in the usual way, in the combustion tube with fused chromate of
lead, there were obtained from 5 grains, 12.85 of carbonic acid, and
2.48 of water. Deducting the sulphur and ashes, as stated above, the
statement of the ultimate composition of this coal is as follows:
Ultimate analysis, dried at 212°, average of six operations—

A——G:lculnled 1nfl-ﬂ!n the ashes: .B—Gl.]cullt.ed without the ashes:
Carbon, - - 69.160 Carbon, - - - 74.094
Hydrﬂgen. - - -  b5.360 Hydmg‘en - - 5.742

E.“ n:!.mgcu and loss, 18.483 ]y n, mitrogen, :nd loss, 19.802

- : 337 Su phur, - - - a .36¢2
.Ls es, - - - - 6.660
100,000 100.000

No. 160—Cosr.  Labeled “Cannel Conl from Haddock's Mine, between
South and Middle Forks of Kenfucky river, Owsley counly, Ky.”

A very tough, pitch-black coal; fracture large conchoidal; not soil-
ing the fingers; powder nearly black, with a very slight brownish
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tinge, like lamp-black; heated over the spirit-lamp, swelled a little and
became somewhat porous; burning with a very large clear flame; but
did not soften as much as the preceding specimen; burns on the open
fire without coking; gives out a great deal of flame.

Specific gravity, - i y & - 1.211
Composition, dried at the l:l-l'dlll.l.l']" hmp-erature—
Moisture, - . - 1.10 .
Total volatil tters, - 00
Volatile cnmhuaubla matter, - JIE.B'D} oy S-tuatiere &
Carbon in the coke, - - - 47.00
Ashes, (buff colored,) - - a.m} Coliw;. - : R
100,00 100.00
Composition, dried at 212° F.—
Volatile combustible matters, - - - - 49.444
Carbonin the coke, - - . - - - 47.623
Ashes, - - - - - - - - 3.033
100.000
The per centage of sulphur is only, - " - 0.241

The ashes contain about 0.236 per cent. of sulplale of lLime.

One of the best specimens of cannel coal. We hope to beable at
a future time to examine these coals more thoroughly, as well as to
pass in review the rich variety of coals to be found in the eastern coal

fields of Kentucky.

BIMPEON COUNTY.

No. 161—Sor. Labeled “Soil, north part of Simpsor counly, Ky.,
three-quarters of a mile from the Warren county line."

The dry soil is of a snuff color, with a tinge of reddish or lilac;
rather darker colored than usual.

Washed with water, about 25. per cent of fine sand was obtained,
the grains of which, under the lens, appeared rounded ; some pellucid,
others yellow, red and brown.

One thousand grains digested in water containing carbonic acid gave
up nearly 3. grains of solid extract, dried at 212°

This treated with pure water left rather more than one-ball its weight
of insoluble matler, which bad been dissolved by the carbonic acid;
having the fellowipg composition, viz:
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Silica, - - 2 5
Carbonate of lime, - "
Carbonalte of magmesia, -

Carbonate of manganese,
Sulphate of lime, - -

Alumina, oxide of iron, and a trace of phosphate,
The portion dissolyed by the water was dried and the
Organic and volatile matlers, removed by beat,

weirhed, - . - -
The residue contained,
Carbonate of lime, - .

Carbonale of magnesia, -
Potash, - 5 - -
Soda, - - - -

Alumina and oxide of manganese,

The air-dried soil lost 2.8 per cent.

320°.

traces.

0.120

ST
916
025
010
027 == 1.475

0.780

207
132
064
037 = 1.270

of moisiire, when dried at

The composition of the soil is as follows, dried at 320°:

Organic and volatile matters, - -
Carbonate of lime, - - - -
Carbonate of magnesia, - . .
Carbonale of manganese, - -

Alumina, oxide of iron, and trace of phosphates,

Potash, - - - - - -
Soda, - - . - - .
Silica and insoluble silicates, - -
TODD COUNTY.-

5.100
194
U7
235

6.510
.131
070

B7.470

100.017

No. 162—Scr-soi..  Labeled “Red Clay Sub-soil, Todd counly, Ky.;
the same prevalent Urough o large district of the sub-curboniferous

limestone formation.
Color, dull reddish-yellow.

Orgnnic and velatilc matiers,

Oxide of iron, alumina, ond trace of phosphaltes,

Carbopate of ime, - -

Carbonale of mazncesia, -
Potash, - - - -
Boda, - - - -
Bilica and insoluble silicales,

£l

How much ozide of iron?”
The composition is as follows :

- 4.10
- 5.0
- 1.42
- 24
- A1
- .03
- 88.30

100.00
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The air-dried soil lost 2. per cent. of moisfure, when dried at
212°,

No. 163—=Soin.  Labeled “Soil, with admixture of sub-soil, taken oppo-
site a large plantation amongst oak timber, about 2 miles from the
crossing of the Elk fork of Red River, belween Haydcnsuille and
Hollingsworth Mill, Todd county, Ky."”

Dry soil of a greyish-brown color, with a tinge of red. Washed
with water it left only very fine saiid. One thou:zand graine digested
in water containing carbonic acid as before degcribed, yielded 1.693
grs. of solid extract, dried at 212° This, treated with pure water, left
of insoluble matier, which had been dissolved by the carbonic acid, the
following ingredients:

Bilica, - - - - - - - 0.160

Cnrbonate of lime, - . - - " - 257

Carbooate of magnesia, - - - - - 151

Carbonale of mangancse, - . - - - .341

Alumina, oxide of iron, and trace of phosphates, - 3T

Sulphate of lime and loas, - = - 2 - 67 == 1,113
The soluble portion, ignited in a platinum capsule, lost of,

Organic and volatile matters, - - - . - . - 0.280
And the fixed residue consisted of,

Carbonate of lime, - - - . - - 037

Carbonate of maguesia, . - . . - 007

Potash, . - - - - - - . 067

I T 033

Alumina, oxide of iron, irace of phosphales, and loss, 156 == 580

The air-dried soil lost 2.8 per cent. of moisfure, when dried at
212°.
Its composition is as follows:
Organic and volatile matters, - - -

2 " . ' 4.180
Carbonate of lime, . - - . = - - - 194
Curbonate of magnesia, - - - - . . o A15
Carbonate of manganese, - . - . . - 5 114
Alumina, oxide of iron, and trace of phosphates, - - - 6.830
Potash, - - - - - - - - - - .178
Soda, - - - - - - - - - - 095
Bilica and insoluble silicates, - - . - - . B7.030
Sulpbate of lime and loss, - - - - - - . 104

10000
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TRIMELE COUNTY.

No. 164—LivesroNe  Labeled “Marble, Corn Creek, on the Ohio river
opposite fo Marble Hill, the quarry of Conchitie Marble of Messra.
Win. W. Dean and Co., in Jefferson counly, Indiana, thirly miles above
Lowisville ; supposed lo be of the same kind. Quarry of Dr. Hop-
son.”

This rock is of a warm, or drab-grey color, presenting a granular
crystalline structure, containing many fragments of shells, especially
of Murchisonia bellicincta; and very small portions of coral—probably
Chaeletes lycoperdon—cemented by pure minute crystals of calcareous
spar, which form the principal mass of the rock. Some of the frag-
ments of fossils have a pink color; the cavities of some of the shells
are filled with beautifully clear, colorless calcareous spar; in others the
spar filling them is colored of a pinkish-brown, or flesh color by oxide
or carbonate of iron; which appears occasionally in the stone in small
spots and patches. On ope of the specimens there is the fragment of
a bi-valve shell, and in another two portions of Orthocerm. The
weathered surfaces are remarkably even, and free from fissures, and
indicate great durability.” A piece of the rock, rubbed down with
sand, &e., received a very good polish; a few fine cracks only traverse
the surface, in appearance like the sutures on a skull, which doubtiess
are the results of the long exposure to the atmospheri¢ influences of
this outside portion of the bed, and will not, probably, be found in the
interior of the stratum, where moisture and a uniform temperature
have been preserved.

Compared with two slabs of the Conchitic marble, from the quarry
of the Messrs. Deans, at the marble-yard of Mr. Pruden, of this city,
it was found, by all appearances, to be identical. (The face of one of
these slabs, however, which seemed to be course grained, was studded
with branching specimens of the Chaefeles lycoperdon.)

Specific gravity of this marble was found to be 2.704; that of the
Dean’s as reported by Dr. Owen, 2.683.

A fragment of an irregular tetrabedral form, weighing 314.8 grains,
(nearly 20.38 grammes,) was allowed to remain in water for about an
hour, when baving been wiped dry with bletting paper, and weighed,
it was found to have gained, by imbition of water, 1.5 grains,==0.47 per
cent. At the end of an hours exposure, in a dry room, at the temper-
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ature of 71.5° F., it had lost one-third of this water; next morning it
retained only 0.1 grains of the water.

Its composition was found to be as follows, viz: (For companson,
the results of the analyses of two varieties of Dean's Conchitic marble,
by Dr. D. D. Owen, are placed in adjoining columns.)

Dean’s marble, two va-
rieties.
Carbonate of lime, - - - - - 96.03 89.68 81.60

Carbonate of magnesia, - - - - T4 3.80 10.50
Carbonate of iron, - - - - - 1.09 2.30 5.28
FPhosphate of lime, - - - - - 1.19 .85 .90
Alumina, - .16 1.00 .52
Insoluble e;ﬂ.hy matter {_' alllcn &:c } - .66 2.00 .20
Moisture, - - - - .06 .10 .10
Oxide of mangnnese - - - - & trace, a trace, a trace.
Loss, - - - - . . - .07 27 .80

100.00 100.00 100.00

It would appear from the above comparison of the composition of
this specimen, with that of those analyzed by Dr. Owen, from the In-
diana quarry, that this is even purer than those. It has also a slight-
ly higher specific gravity. There can be no doubt that it will prove
an equally good and handsome building matenal.

The following remarks by Dr. Owen, on the Conchitic marble of In-
diana, will doubtless apply with a perfect fitness to this marble also:
“Taking into consideration the properties and chemical composition of
the rock of Marble Hill, as ascertained by the preceding investigations,
and a careful inspection of the quarries, as well as the rock in its pa-
tural position along the face of the bluff, I have no hesitation in pro-
nouncing it the best and most bequtiful material for constructions and
ornamental purposes that has come within my notice from any western
locality.” (A Geological report on the Marble Hall Quarry, &e., &e.,
by David Dale Owen, M. D., 1853.)

Whether the more recent geological explorations in Kentucky, of
its worthy Principal Geologist, will enable him to modify his opin-
ion, in the above relation, will be seen in his forthcoming report on the
geology of this State.
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TRIGG COUNTY.

No. 165—Soi.. Labeled “Soil, for seven inches, in cherty bed of sub-
carboniferous limestone system, Barren oak land, four miles south of

Cadiz, Trigg counly, Ky.”

Color of the dried soil, dark greyish-buff; washed with water it left
a large proportion of very fine sand of a dirty buff color.

One thousand grains of the air-dried soil digested, as before desecrib-
ed, in water containing carbonic acid, yielded rather more than one
grain of solid ezfract, dried at 212°. This, treated with water, left of
tnsoluble matters which had been dissolved by the carbonic acid, as fol-

lows:
Siliﬂﬂ, - - - = - - - - -
Carbonate of lime, a trace.
Carbonate of magnesia, - - - . "
Carbonate of manzancse, - - - ; .

Alumipa, oxide of iron, and a trace of phospliates,
The soluble portion dried and ignited, lost of

Organic and volatile matters, ; i .
The fixed residue consisted of—
Carbonate of lime, - - - . - o
Carbonate of magnesia, - - - - -
Carbonate of manganese, - - - - .
Alumina, oxide of iron, and & trace of phosphates, -
Potash and soda, - - - - : . 2
Loas, - - - . - - . . .

The air-dried soil lost 1.74 per cent of moisfure,
300°.
Its composition is as follows :
Organic and volatile matters, - - - - -

Carbonate of lime, - - - - . i s
Carbonate of magnesia, - . - - . =
Carbonate of manganese, - - . " 2 "
Alumina, oxide of iron, and trace of phosshates, - -
Potash, - - - - : - = ; i
Boda, . - . " . - . - .
Bilica and insoluble silicates, - - - g 2
Loss, - - i = % . : 2 i

0.147
195
0564

O17 == 413
0.400
047
069
022
1T
031

JOdd - 830

when dried at

. 3.98

. 034

- .195

- .195

- 3.690

- 096

022

92.310

178

100.00
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UNION COUNTY.
No. 166—Coar. Labeled “Coal from Casey’s Mine, near Caseywille,
Union county, Ky."

A pure looking, glossy black, soft bituminous coal, of a lamellar struc-
ture; no appearance of pyrites or other impurities. Heated over the
spirit-lamp it softened and swelled up very much, and agglutinated
into a light spongy coke. Seems a good coking coal.

Specific gravity, - - - - - - 1.312
Composition, dried st 212° F.—
Volalile combustible matters, - 40.70
Carbon in the coke, - - - 52301 oope - ) ) . §9.30
Ashes, (purplish-grey,) - - 7.00
100.00
The per centage of sulphuris, - - - - 0.88

The air-dried coal lost only 0.4 per cent. of moisfure, when dried at
212°,

No. 167T—Fire Cray. Labeled “Fire-clay from Casey’'s Mines,

Union county, Ky."”

A soft clay-stone, or indurated clay; what is sometimes called “horse-
back” by the coul-diggers; irregularly lamellar, of a dark grey color,
with some black vegetable impressions; exhibits a few minute scales
of mica.

Composition, dried at 212°—

Ei]iﬂﬂ., - - - - - - - = 4 =3 00
Alumina, - - - - 17.60
Oxide of iron, - - - - 3.00
Carbonate of lime, - - - - - .60
Potash and soda, - - - - 10
Water, organic matter and loss, - - - 5.70

100.00

A very good fireclay.

WARREN COUNTY.

No. 168—Soi..  Labeled “Soil west part of Warren county, Ky.”
Dry soil of a dirty powdered cinnamon color; contained a few frag-
ments of radiated and milky quartz, (too large to go through the seive
of 256 apcrtures to square inch.) By washing with water obtained
about 60. per oent. of very fine sand, of a cinnamon color, containing
46
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a few small scales of mica. Onpe thousand grains of the air-dried seil,
digested in water containing carbonic acid, as already described, yield-
ed a little more than one grain of solid extract, dried at 212° This,
treated with pure water, left of insolulle matler, which kad been dis-
solved by the carbonic acid, rather more than half a giain; having the
following composition, viz:

B.liea, - - - - - - - - - 0.170
Carbonate of lime, - - - - - - 137
Carbonate of magnesia, - - - - - 131
Alumina, oxide of iron, and a trace of phospbates, - 067
Bulpbate of lime, - - - - - - - 010 0.515

The soluble matfer, dried and ignited in a platinum capsule lost of
Organic and volatile matters, - - - - - 0.300

And the fixed residue contuained

Carbonate of lime, - - - - - - 077
Carbonate of magnesia, - . - - - - 097
Potash, - - - - . - - - .038
Boda, - - - - - . - - - 021
Alumina, &c., 8 trace. .533
Inall, - - - - - - - - - 1.048

The air-Cried soil lost 2.18 per cent. of moisture, when dried at
2127
Its composition is as follows:
Organic and volatile malters, i e a . .

- 2.900

Carbonate of lime, - - - i E . - 3 094
Carbonate of magnesia, - - . - . . = 350
Carbonale of manganese, - - - p - - - 054
Phosphate of lime, - - - - a - . 5 991
Alumina and oxide of iron, - - - i 8 3 : 5.129
Potash, - - - - - e . - . - 150
Sada, ¢ e = & W = o % @ 043
Bilica and insoluble silicates, - - - - - - 80.890
Bulphate of lime and loss, - - - - . . . .069
100.000

It would be improved by & larger proportion of alumina and oxide
of iron, which would increase its power of absorbing and retaining the
products of animal and vegetable decomposition, gases and vapors.



CHEMICAL REPORT OF GEOLOGICAL BURVEY. 363

PITTBBURG CO\L-

For the purposes of comparison with the coals of Kentucky, a spe-
cimen of this coal was submitted to examination.

No. 169—Coar.  Labeled “Piltsburg Coal,” sent to me from Louis-
ville some years since, and kept in a dry place, (in my cuabinet,) ever
snce.

A pure looking coal of a pitch-black color and considerable lustre.

Heated over the spirit-lamp it softened and swelled up very much, and

agglutinated into a very light coke.

Specific gravity, - - - 3
Composition, dried at the ordinary temperature—

- - 1.291

Moisture, - - - - E.GD} T a
g 3 otal volatile matte i :
Volatile combustible matters, - 29.70 el 31.70
Carbon in the coke, - - - 65.30
" Coke, - - - - B
Ashes, (yellowish-grey,) - - 3.00} - G40
10:0.00 100.00
Composition, dried at 212° F.—
Volatile combustible matters, - - - 30.003
Carbon in the coke, - - - - - - 66.636
Ashes, - - - - - - - - 3.061
100.000

The per centage of sulphur is ounly 0.055 in the specimen examined,
which is probably a selected specimen.
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I. TRON ORES.
(a) Lmvonires.

(Showing the per centage of each ingredient.)
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69 , ae50 | - | 96.96 -+ 3.7 -] 1.20| 97 - | 66 | .10 4695 | AH25 -
0 650 - | 47.68 217 - 4 3 = A= 071625 ! 11.51 -
71 ! 26 60 = 1E62 237 - a7 ki - aH A7 | 650 5.64 -
72 | HIRL ] - | 3651 2271 47, 1.4H a7 - 452 ot | 33 65 951 I
73 | 67.50 - | 4727 297 47 162|152 - 1 =1 14.75 | 1211 -
RO 6530 | — | 472 265 47 86 | 1.55 -| 2| 10267 | 423 -
El | 7620 | - | 5136 225 - | L6 | 14 -] W3} avingi! 1. 5
F2 1 T1.90 - 935 1.67 97 0 113 | 145 29 2 6 ' 1417 9.722 =
B3 | p060 | - | 5644 KT - 4| 77 - 21| 35| 697 | 951 -
93 | 56 50 - 1956 0 295 7.27 1 230 | 100 | wace.] 026 | 0.01 | 1R27 | 11.34 -
94 | 6290 | - | 4404 305 | 57! .68 ltrace. |trace.| 321 04 | 2497 | 841 |05
95 | R1#7 | - | 5733 47 -' 33| .85 | 07| 14| 36711239 -
96 | 57.10 | - | 4003 1.65 | 937 | 1.49 | u7 -] 08| 09|2007 | 980 -
1| 5790 | - | 4058 237 -] 720 25 ‘trace] 32| 10| 2767 [ 10.03 -
hioal.;
s 1n9s | - | 997 495 167 | 61 _ P"90 | noteslumnal 7437 | 4.38
105 | 5630 | - | 39.70 . 3.75 ] 63 42! | a2 a7 | 2597 | 12,04
106 |I 6470 | -t 4521 27 11650 [ 1M4 [ 215) - | 23| 05) 647 7.2
w7 132! - |24 147 | - | a8 e = | 6157 | 4.62 x
M7 506, - | 5063 .nd - 591 w5, _~-| 95 -1 457 | 164 -
119 | 3090 _ | 92-43 337 | 2027 2#5 217 | 35| 30| .a6|2097 | 866 -
130 | 5K 35 -1 41.14 ' 41D 5 [T E— l - | trace.! notes|tim’td| 26.50 | 10,40 | .15
17 | 5246 | - | 3652 770 | trace. | 23 trare. | tracer, 23| 23| 2670 11.A0 | -
149 | 35.97 | - {25927 80 55| 43| | 3| 21| 245425 660 | -
142 | T1.74 - | 524 1.40 lume. | trace trace 96 | 42| 44| 1570 | 4“4 -
143 | 7150 - | SO0T 240 i truce. i .15 trace. | trace. .05 09 | 1540 | 10.40 -
144 | 8380 | - | 5R6R 6D | ~ lerace] 50| 071 13 |oace| 660 | 830 | -
145 | 4270 | - | 34.100 - 2.70 h D5 | .55 |trmee.] 41| 36| 12) 3590 | 1120 -
146 & 62 20 - 4320 - 2521 49 B85 1 150 | 2.65 21 03 | 1930 | 11.50 -
147 6070 . - | 4250 167 ) 44| 20| 20! .63 poteshim'wl. 2510 | 11.00 1 -

|
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IRON ORES—Continued.
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(4.) CarsonaTes oF IRoN
5 =_ | n [ ‘I"-E E = - i i)
sl gl a2 AHEHIEE :
g§| E | ] 5 = =3 ! ] :
gl ls |l = |%® 5 |5s|9g] 23 g 2
S|leg | 3| & | |2 |¢E|l28 2 5 | 5 | 3
sl 5 (2 | E | 8| 8 |ER|E%| 22| £ | 4] =
fle 22 8 205 2 389 4(2(|2/¢8
2l 812 | & 138 3 S 25| & ®| & | & | B
716596 | 7.19 3690 | - | 5.90 |6.03 1.57 | 2,64 {023 0.06 | 103 | 870 |0.67
14 .l-uﬁimn 1855 |5.83 |35.15 (6.54 | B4 o= 29 .08 - |19.17 [1.05
. 0.
24 12.42 | 14.07 | 15.H56 1'2,91 18.48 | 1.49 l‘.rl.cerﬂill.dQ A7 15 132 116.07 (3.03
97 (7246 | 7.42 13949 1197 | 3.7 |280 (108 | 04 | 32 .10 -| n47 | 52
an 7451 | 557 |41k 1177 | 236 281 [L11 | .04 |27 .64 - | 487 (215
49 16224 | 264 |19 1515 | 275 |343 112 | 54 | .44 .15 notest 1817 3.3
50 |56.58 | 486 (3070 | 25| 295 {217 | 168 trace. | 44 .38 - (3010 | 59
60 |46.40 B.28 ]mm 35 (9215 (396 (124 ] - 193 17| -| 257|535
Bl (2156 | - 1135 | 48 |§7.33 |42 | .41 -123 a0 -] 1.99 1.08
74 (419F 4466|4965 | 55| 435 |1.R4 | B6 - | 27 &7 -1 515 -
75 17039 113.04 (43920 | 37 | 4.75 [468 146 | 18 |.19 .05 - | 245 (234
97 |79.72 | 452 |41.26 | 08 | 97 (308 (1231 34| .2¢ .18 ~-| 964 | -
100 16036 | 233 {3046 [265 335 358 143 | - | 47 05| - |2467 [1.09
118 | 70.60 | 5.42 |37.53 1155 | 215 (491 |1.95 - |25 .09 - [13.37 | .41
120 16593 | R.63 [37.55 1297 | 197 3.4 503 - o7 .8 -l1337] -
121 42,69 {1702 |27 1205 | 168 [152 | .71 - | .27 .30 [11.10 (2066 [2.01
122 | 17.42 |24.90 (2564 279 |3285 (6.36 (181 | 60 | .11 .17 - | 10.47 [2.62
134 (17.84 (2508 (2520 |1.00 | 597 (730 [1.20 | 36 | 20 ' .09 | 250 | 34.65 [3.81
| hos. 1. .
148 '64%7 | 49 |48 | 67 | 356 |426 (109 |" 210 | .23 29| 140 |1625 | .90
149 (6242 | 398 [3252 | 95| 265 |7.41 (249 | .10 | .23 .12 | 241 |15.27 [1.57
150 649 | 741 |3654 | 60 | 925 (657 [1.18 A8 | AT 52 T.ET ) TOT | .01
151 (7446 ' 1.15 |360 | 70 | 245 [470 (103 | .38 lotesti'ed| 7.90 | 595 |1.24
152 (5442 | 675 [31.17 | 50 | 357 (297 |26+ | 53 .08 4.40 (2195 [1.91
153 (6259 ;1479 1 40.26 ( 1.57 | 9.65 4.69 |1.42 trace. | 23 12 not est| B.19 [3.41
s 'HEIN | 23 4142 | 63 | 541 1077 | - = =! =} 3.03| 140 (14
€5.44 | 23 |41 63| 594 (377 - ~| -: -|2303|140| -

.+ + | Sulphur.

TR T O T T [ I T T A O B B |

Those which contain a notable proportion of bituminous matters are
such as have received the name of Blacrk Baud Iron Ores, in Scotland,
England and Wales.

For the purposes of comparison I hve added to the table two analy-
ses of one of the best of the European Black Band Ores, viz:

.

b.

Airdrie ; analyzed by Dr. Colguohoun.

Sewne ore analyzed by Dr. Thompson.

Cedled “Mushel’s Black Dand,” from ils discoverer; from near

[n diflerent specimens of this varicty of ore. asanalyzed by Dr. Col-
(quohoun, d/fwminons matters were found in proportions from 1.80 to
17.38 per cent.

Alumina, from

Silica, from
Iron, from

-

£

-

1. to b.

1.4 to 19.9

per cent.

r cent
25. to 40. per cent.

Results which agree verv well with ‘rhmue ahove shown in relation to
the Kentucky ores.
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II. COALS, &ec.

a . i = | =
P = B i B | B s | 2
5 S B2 | B8 | 3. S s .|
sy - =5 = 2g 58 S
-5 = | E§ | °% £ 5= 52
g & a | 8® 1 =22 20 - =2 ca
£ 5 . B == = g =E | g e
5 2 £ 30| 8 | = g 1 - | g
z 5 | = < 8 | &
3 1219 13.20 3740 aeg0 | 1130 | 5060 4740 .not est. Lignite
6 1321 notest'md | 3900 | 5390 | 810 | 3ROD 6200 ' 0.085
5 1.291 . 7201 3140 56.50 | 4.50 | 3R.60 61.40 ’ 2290
9 1247 | 400 1 3470 | g050 60 IRT0 61.30 | 2649
15 LAld L 540 3560 | 5500 400! 4100 5900 | 710
16 1.44% ' 4/ 3150 [ 42730 | 1950 © 3750 . 62.50 | 7905
17 1.312 500 0 4nk0 ] 4950 470 | 4580 5420 2410
18 1307 . 200 4110 | 4s90 | T20 4390 5610 216D
19 1275 400 3770 | 5330, 500 | 4170 58.30 | 1.363
25 1.416 ! 200 | 3500 5540 T80 37.00 | §3.00 | 1.040
43 1.247 | 600 1 3420 56920 ! 360, 4020 0 5980 ' 1.694
an 1.320 | 490! 3330 ) Bospl BAN | 4120 | 5340 | 1.448
or| 1593' 580, 3030 5530, 920 | 3550 | 6450 | 041
101 1.9254 549 ' 3490 57.00 | 3.0 3550 61.70 | 5
102 1501 500 3570 | 5100 H.30 I 4070 | 59.30 , 1.HI8
123 1.213 4200 33H0 ' 570 2200 4000 . 6000 | 263 |
135 1.9=9 | .20 3420 5630 | 2.0 | 41.40 5% 60 | 1.060
136 1.272 | 440 1 410 | 5110 3.40 1 4550 | 54.50 | 1.560
137 1.247 | 5000 #zan g 5050 620 | 4030 59.70 | 1.122
156 19221 310 | 4550 | 4850 3.10 4=40 ' 5L60 | 1.450
157 1.260 | 2.+ aTAD | 5610 350, 4040 . 5960 | G54
154 1.34= =51 24.67 ¢« 59020 T 3330 BRI 550
158 1.295 | 340 3340 | S5%50 | 470 3680 6320 | .337
160 1.211 . 1.1+ 4490 | 47.00 | 3.00 500 o0Hy | 241
166 | pot ascer tained. ;o 4Ang0 5 5230 7.00 40.70 59.30 | .B80
169 1291 I 200 i 29.70 j 65.30 3.00 31.70 | 6430 .I 55
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III. IRON FURNACE SLAGS.

T ' | | = ; b £t <3 |

< L ] E —= .
- |8 | |32 ze)
= | < igu | £ £ s5d2
2 b .. | 2]28 | = - a 52T
= | = a a =& = 234 .
g ) .1 5] & - ,&1 £ g8 TS g
2! 2 ¢ « E| BE | &§ 2 slg| B B 23= =
3, 2 | B g1 2|2 B |B|IB| X .8 fegl 2
= | @ e =1 < | = &= e | 03 (=] Q0 &=EC
40 (5500 2710 1.95 1230 |157 ;027 |1.73 0.08 |2855 14.95 ”:1-91 . Penpaylvania.
4] |60B4 [1465 255 (1330 462 | B8 (255 | &1 |41.55 1313 |1:242 Peunsylvania.
47 |56.90 | 1320 3.46 |20.50 (243, 51 |3.16 | .36 [2955 1600 [1:1.65 | Buenn Vista.
52 5290 [17.25 325 |2330 .16 : .27 [220, 91 [27.10 1600 |1:1.69 | Bellefonts.
64 5610 (2418 - 140 (1390 |207 | .55 |216 | .39 (2913 14.95 1:1.9 | Boffulo.
65 (55.90 (2542 '1.30 1340 101 | .83 |1.27 | 63 [29.02 1459 '1:1.96 | Buffalo.
55]51.90 17.56 1230 (1397 (603 '1.02 |1.04 | 18 {3006 1456 1:2.01 | Buffulo.
78 |55.54 [19.92 269 |1654 [2.10 | .69 1230 ' .14 (2884 1549 L:1 B4 | Greenup.
85 (5670 |24 24 ‘441 1184 |1.02 | 53 |1.37 | .13 29.44 1463 1:201 | Raccoon.
B Gl.u0  1v34 240 | 13.00 (297 . 31 (108 | .15 32,11 13,19 1:243 ' Raccoon.
93 |5094 (2377 319 |1550 261 |1.58 224 | 7712645 1550 L:LST | Amands.
110 (5623 1970 613 |13.90 1156 1102 [126 | - 2992 1530 1:191 | N.[lampehire.
111 {5A.44 (19.58 659 |14.30 [1.36 | 87 |1.60 .22 12995 1561 1:1.57 | N.Hampshire.
113 [ 56.74 [16.66 5.20 [1510 {217 292 I.EE| 36 2946 1538 1191 | N Humpshire.

1 1 | ! '

1V. PIG-IRON.
= ! 1
-8 : | o ‘
sl E | £
= = = . 1 ;
| & | g | 8 | 515 ¢ g ;
£l 2 | 2181 8| g E 1 E| 3| 6| 2| §
El 8| & 'E"E!E"EEEE"[E;E'EI‘-
2| & | & G;:Slz.laaa:z;alélznﬂ
42 | 6370 | 9208 | 3.00 | 036 lt:r:.ue. 291 | 016 1007 | 024 | 012 = tpneo. [trace
43| 6973 | 91#8 | 165 | 315 035 | 327 | 30| 07 ‘trace.] - - u | om
51| 6915|9454 | 295 ' 108 95| 126| 18| .08 .n‘rl 211003, w | =
67 | 706 9312 [ 310, 65| .18 [ 106) a4 .03 ltrace.| A5 | - 074 «
6= | 7.322 1 9970 | 229! 75 jrace.| B0 | 26| 05| 02| ad4| =| 43| =
79| BHIT | 9121 {313 | - | 449|357 ) 221 A0 .8 ) .05 -1 &7 | 005
87| 6R93 | 9018 | 280 100 | 59 [ 513 | 93| 08| 07| 05 -| A1) o1
A 6794|985 (240 73 8355 51| 09 o8| w6| | 34| 04
B | 667 | 8857 | 225 | 200 | 63 [688| 47| 15| a5| 03| = 44 jrace.
99 | 7.433 | 9489 [ 300 | - ltrace.| 1.55 | .11 |ace.| M9 | .05 -1 79| 20
113 | 6841 9312|233 - | 34(121| 13| 52| .06/ 33| .21 1.30 jurace.
14 | 7.241 (9319 [ 313 -| 20128 .18 dil 06| .19 UE]:I.#} "
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V. LIMESTONES.

] l E— -u H. - -I .
il | B F | B2 |.|E]s
Bl B 1 % '%:] % |ws| EV 5|2, 3
2 B 8 23| 2 |ss| | =2 |3E| s -
. w ] = o = - E s - ads = . 3
2, & s | 8% 8 |8&| 5 | £ |8 g |41 45| §
el g | £ £ |£€ (£ |2 (8|2 |E|5| 4| B
[ — —_—
Z | @ S & o | & o | & |& m | = | & =
21 - | 52201 3795 - -1 -1 -=| -] 638 o02e = 2.97
2| 2786| 65691 157| 8000 2 . - | 1197 - - 138
39 | 2776 | 9525, 274 = a1 .- -l -] 51| 09008 1.97
51 | 2687 | 9717 139 i - | =| 58| a1| .09 1.17
62 | 2669 | 8155 244 ~ - - - -|1556| 09| .02 35
63| 2688 | HTO9T | 272 - 2 - - - 7T15| 90| 58 185
76| 2803 | 7145 373 (1319 51| 156 - - 733 29| 10 AT
77 | 2977 | 91.50 | 253 il it [ - 391| 13| a0 1.15
B4 | 2687 | 6195 235 ol =l ] - -1 3017 25! 94 4.95
108 -| 5385 2210 | T4l | .86 | 441 - -] 797 21| a9 N
109 | 2708 | 9785 | 1.30 il ol (- -{ 127| 15| 50 55
132 | 2560 | 3990 | 2050 | 11.71 | 102|222 | 523 | 605 | 1241 | 17| ‘09 60
133 | 2613 | 4009 2217 | 7.32| 26 |353 | 224 | 725 |1660 | 21| .14 17
154 | 2520 | e5.00 | 115 - 5 -| 63 314| 795| .38 = 1.57
164 | 2704 | 9603 74| 109 to=| -8 -| .66 = - 16
Remargs. No. 21 was sent as a hydraulic limestone. It coutains

much less than the quantity of silica and alumina usually present in
good water limes. If it is found by experience to form a good water
cement, its Aydraulic character must be mainly due to the magnesia
which it contains in large quantity.

No. 22, which was supposed to be an iron-ore, deserves trial as a
water lime.

Nos 132, 133, and 14, resemble very much the Black Band
iron-ores; but the small proportion of iron which they contain renders
them of no value in this relation, especially as they generally contain
injurious quantities of phosphate of lime, which will prevent their use
a8 fluxes for the richer ores.
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V1. CLAYS.
$
- =
2 £ 3
= & o Ef g : 2 Locality.
E=] i ‘E @ & o 1 - ‘E
B | .2 g = g &0 2 2 -
-] | =] -l -
= i < o = = = o = |
rl TL94 | 20.70 | trace 037 035 0.63 - 620 | Ballard co., Ky.
124 | 6574 | 2610 | trace. .72 73 56| 0.14| 6.01 | Greenapco,, il"'
125 51,74 33.90 | trace. 5 73 B8 Al | 11.82 | Greepupco., Ky
167 T73.00 17.60 3.00 * bl - A0 - 5.70 | Union co., Ky.
. &61.01 23.60 o.66 2 =l oy 1.41 6.15 Ensllnd_
b 63.30 3,30 1.80 not | eslimat oot est. | 10.30 | England.
¢ T296 | 24.78 = 1.4 | trace. | alkalies, 1.2 ~ | Germany.
d| TL.04| 2946 - 3.52 - | alkalies,2.68 I - | Eogland.

Remargs.  For comparison, the composition of four foreign clays
is given above.

a. From the white bed, plastic clay formation, used in pottery, near
Farnham. Analyzed by Mr. Way.

b. Best Stourbridge fire-clay.

c. Berlin porcelain ware, (burnt?)

d. Superior porcelain clay.
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VII. SOILS.
. |:.E'§ I;I J S | - ! § - "?! i
T35 (g 8 1E 133%|3, 3 5
B | == b &= | i L3 s ——
2lx58| 3| e |®3|F8|5E 2§ -
= =l = = a) T e - ‘
T.J'E.EE] E = | = EE ﬁilgg & - =2
2% 2| E| 8 |§ !sE|Ez| 2] , | E° | & | %
Ef§2z| £ E| £ |2 1€s13° S | 4| 3 E| %
28%8 = |6 I6 I8 £ |&|& | = s | @
11530 [1.F4 13.04 (0034 0461 0411 lrace 0208 [0 037 | 393 |vom =
2 (1947 {244 412 | 2% | 260 | 0F1 'wmee 1:9| 063 | 465 [e965 -
1M 'LBrd LF6 346 ) 97| 305 | 025 lrace| 204 | 074 5.4 9 59 -
20 [3.922 |2.60 '5.6% | .220 | 280 J Al3 |trace. 154 | CGI 547 |£1.43 0.19
{pham
a7 ! =441 ron| 494 490 | - 96| 205 | 062 l4.1F1 G17079.91 =
2% |~ [43H 5880 50 .'m’ 204 1 45 138 | e 4428 T.190[e0.40 -
99 (L1I3 |152 (172 1.540 | 517 | 056 raee] vB | 052 | 447 [92.5 -
an |1.2L‘- 80 260 | w3 | me | - drace  1T0 | 0R2 951 ET.00 -
126 7443 (204 508 1254 AT | - trace) Q5 | 024 349 |r9.67 =
127 | - r:m - | B |4 .-.rrl - 'trace. 00 | 020 a (9099 -
129 10270 1270 200 [1ise, 60| 150l a9 | aie | s20 | ema 9057 -
129 - 500 40 1250 | 260 nace. trace. 520 | 0D | @65 | F4ud 2
134 - l1#R 388 | thu . 210 irmce. trace| .10 | .NGH .15 £5.19 A
140 [0.453 13.76 '3.24 0570 | 45 . 400  wuece| .108 | 200 997 |edxd s
' ! ‘il |
141 1290 (290 1"1-FII 96 B 119 A | am | aT1| 516 |90.06 ”
155 |7.9A0 (285 5RO 1070 | 540 . 0| 63| 90| 00| 505 |E664 -
161 (2946 1280 510 (190 | 307 | 235 wace] 31 | 070! 651 #7437 =
162 - (200 1400 | 1420 | 240 - jteace!| 110 | 030 | 410 (R 30 %
163 | 1.693 [2AD (408 | 104 | 415 ! 114 lunee., (178 | 095 681  r1.BI) 04
165 1.043 | 1.74 (429 | 034 | 095 | 195 vmee. 096 | 022 | 360 9231 =
| 1hﬂl|
168 | 1.042 |2.18 lﬂ.ml 994 | 350 n.'-'-H 22| 150 | 043 | 5329 |90.99 -
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SUPPLEMENT TO FAYETTE COUNTY, KENTUCKY.

MINERAL WATERS.

In the summer, 1852, Mr. John 8. Wilson, boring for water in the
cellar of his store, on Cheapside, Lexington, (opposite the court-house,)
obtained a pretty strong ealine chalybeale waler—a kind of mineral
water which is somewhat rare in our blue limcstone (lower silurian,)
formation.

This water first appeared forly feet below the level of the street,
alter boring through twenty-six and a balf feet of solid limestone con-
taining hard masses of pyrites.

The water effervesces slightly; bas a marked saline and chalybeate
taste, and speedily deposits a red ochreous sediinent when allowed to
stand exposed to the atmosphere. It has been much employed, since
its discovery, as a remedial agent. Its strength is found to vary at
different times—being often greater just before a min. It appears to
have become slightly weaker, but has not materially altered since it was
first obtained.

An average proportion of its saline contents was obtained by slow-
ly evaporating, in a beaker glass, on the water bath, two hundred and
forty ounces Troy, supplied to the glass as the water evaporated during
the course of nine months.

The proportion of free carbonic acid, as ascertained by a separate
process, in which it was precipitated by ammoniated chloride of barium,
is as follows:

Free carbonio acid, - - - - in 20 tbs Troy, in 1 B Troy.
39.0428 grains, 1.9521
82.6000 cubic inches, 4.1300

Composition of saline contents—
In 20 s Troy. In 1 B Troy.

Carbonste of iron, - - - 6.3003 0.3150) In thein-
Carbonate of lime, - . - 36.5871 1.8293 | =oluble
Carbonate of magnesia, - - - 25610 .1280 } poriion,
Sulphate of lime, - - - - 49109 .2455 | on evap-
Bilica, - - - - - - 13748 .0687 | oration,
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Chloride of sedium, - - - 133.25%0 6.6620
Chloride of potassium, - - - b5.6604 .2880
Chloride of calcium, - - - 837314 4.1865
Chloride of magnesiuom, - - 44.1349 2.2067
Sulphate of magnesia, - - - 42359 2117
Bromide of magnesium, - - 1.9801 .0990
Silica, - - - - - - 2.3200 1180

327.06568 16.35625

The mineral waters usually found in this formation contain sulphur-
etted hydrogen, with chloride of sodium, &c., &c., as exemplified in the
composition of the celebrated Blue Lick water.

The waters of almost every deep bored well in this neighborhood
exhibit more or less evidences of the presence of the saline and gas-
eous ingredients which characterize the Blue Lick water; some in so
small amount as to have a mere trace of sulphuretted hydrogen, others
so strongly as to entitle them to be classed as mineral waters. In some
the common salt predominates, and sulphuretted hydrogen is almost
entirely absent; all bearing evidence to the sub-marine origin of our
limestone strata. The full examination of the various mineral waters
of this and the other formations must be reserved for future investi-
gations.
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APPENDIX TO THE CHEMICAL REPORT OF THE GEO-
LOGICAL SURVEY.

Most of the time eiiotted to ikis part of the survey having been de-
voted to the laboratory work, less in space is given to theoretical views
and general applications than perhaps would bave been satisfactory to
some of the readers of the report. The writer was, however, impress-
ed with the importance of the fact that the careful ascertainment of
truth should be the basis of all reasoning, and that, especially in the
study of natural objects and processes, nothing can supercede, in the
commencement, the patient labor of observation and experiment; that,
moreover, when the composition of our Kentucky ores, soils, and min-
erals in general is once accurately established, their applications to our
wants and uses would be obvious to all well informed persons. He bas
therefore consumed the time mainly in the analyses, and made up his
report principally of their results.

It would have been easy to have filled many pages of the report
with general consideralions, applications, or theoretical views in regard to
the soils and minerals of our State, in relation to the cultivation of the
soll, the manufacture of iron, or to other manufactures in which they
are employed; to have made the report an elementary work on agricul-
ture and the mechanical arts; but there are many good works, easily ac-
cessible to persons interested in these pursuits, in which these matters
are fully developed; and the writer has thought it to be his first duty,
at this stage of the business, to endeavor to make out the composition
of as many of the soils and minerals of Kentucky as would be possi-
ble in the time which he had at his disposal, leaving for the future the
general copsiderations and applications which might paturally present
themselves.

The study of the science of agricolture is becoming more and more
important as the good lands of our country become gradually deteriorat-
ed by a thriftless husbandry, or as the poorer lands are brought into
cultivation. Whilst the country is new, and the soil so rich that suc-
cessive cropping fora number of years causes no very sensible diminu-
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tion of its products, it cannot he expected that the farmer will care
much or know much of those essential elements, resident in the s=oil,
without which no plant can grow or mature its seed; but the time will
inevitably come when this subject will be forced upon the attention of
the agriculturist and the political economist, and the study of the science
of the cultivation of the soil will become a first necessity.

It is the part of a wise and provident man, or nation, to look at
and provide for future contingencies, and it is not too soonm now
to begin the work of the ascertainment and diffusion of tbis kind of
knowledge. Already some of our richest soil, in the blue-grass
region, shows, by chemical apalysis, evident signs of partial loss of
the indispensable ingredients of its fertility ; as may be seen by com-
paring the analysis of No. 27 with (hat of No. 28; the one virgin
blue limestone soil from Fayette county, Kentucky; the other, soil
from the same tract, taken from a spot in close proximity, which has
been for many years in cultivation, (see also page 100 of Dr. Owen’s
general report;) and there can be no doubt that similar comparative
examinations, of the uncultivated and loog cultivated soils from other
districts, would show precisely avalagous results.

The idea that the roil is inexhaustible—a bank on which we may
draw forever without precantion—is held at present by very few, theoret-
ically, although pracfically the great majority of our farmers seem to
entertain it, and act upon it without scruple. The positive facts, which
bave been ascertained by chemical analysis, in relation to the elements
of plants and of organic beings generally, are gradually becoming
known to the masses, and by the improvement of the common edu-
cation of the people, we may hope that this knowledge, so important
to agriculture and the arts in general, will be more widely diffused.

It is demonstrated, by general experience in the laboratory, that
no vegetable, the most minute, can grow, no microscopic vegetable
cell, in short, can he formed without the assistance of certain mineral
substances, always to be found in fertile soils; and that whilst the
greatest proportion of the weight of vegetable and other organic
bodies. composed of carbon, hydrogen, nitrogen and oxygen, may be
derived from the gases of the atmoephere and from water, the fized
materials, always found in their ashes, drawn from the =oil by the
living plant, are equally essential to vegetable growth. In the absence
of these, whatever may be the abundance of the atmospberic elements,
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vegetable developement would be impossible; even the absence of one
or more of them would prove an insuperable obstacle to growth.

As the atmospheric elements are everywhere abundunt, these fired
clements, existing in the soil and in the surfice water, are more ee-
pecially worthy of the attention of agviculturists in all parts of the
world. It was the removal of these, or of some of them, by succes
sive exhausting crops of tokacco, corn, &c., which caused the reduction
of much of the soil of Virginia from a state of high flertility to one
of almost hopeless sterility; as, on another continent, the conslant ex-
portation of gyain bas rendered worthless countries which formerly
were the gravaries of Europe; a spendthrilt system which, it long
continued, will, in the course of time, bring cven the rich prairies of
the West to the condition of sun-burnt deserts.

In order justly to appreciatc the value of the mineral ingredients
of vegetables, the reader, having acquired some knowledge of elemen-
tary chemistry, may consult some of the recent valuable publications
on the chemistry of agriculture; none, perhaps, would be more satie-
factory than the “Lcefures on the Applications of Chemisiry and Geol-
ogy to Agricullure. By Jas. F. Johnston;” re-published in this country
by Wiley and Putnam ; and there are other good works on these sub-
jects, of more recent publication, easily accessible.

The ezamination, by chemical analysis, of the ashes of plants in
which these mineral ingredients are always found in their natural pro-
portions, enables us to appreciate fully their value in the economy of
organic nature. In no plant or part of vegetable tissue are they ab-
sent. Usually all present in every plant, they vary in their relative
proportions in different vegetables, and even in dillerent parts of the
same vegelable—some plants requiring for their healthy growth more
potash, some more soda, lime, oxide of iron, silica, or phosphates than
others. A soil which contains them all in sufficient abundance is a fer-
tile soil; and one from which they arc entirely absent is hopelessly
sterile until they are supplied.

These important elem.nta of vegetable nourishment are potash, soda,
lime, maguesia, oxide of iron, oxide of mangmnese, phosphorus or
phosphoric acid, sulpbur or sulphuric acid, chlorine, silica, and a few
others found in minuter proportion. These exist in various states of
ocombiration in the fertile soil, and in relatively small proportion, ex-
cept tho silica, in particular, which forms the grestest weight of all
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soils, but in the insoluble state of sand, in various degrees of fineness.
They are all dissolved, in notable quantity, by the water which falls
from the atmosphere, principally by the aid of the carbonic acid which it
always contains, and partly by the organic acids resulting from the de-
composition of animal and vegetable substances in the soil. The opera-
tion employed in the analyses of the soils, given in the present report,
by digesting them in water containing carbonic acid, always showed
the solution of a considerable quantity of these nutritious mineral in-
gredients, and exemplified the mode in which these substances, gener-
ally little soluble in pure water, are naturally dissolved and made
available for vegetable nourishment.

To give an idea of the quantity of these substances removed from
the land in the usuval course of cropping. the following table is append-
ed. It has been collated from the second volume of Dr. Emmons’
Agricullure of New York, prepared and published at the 2xpense of

that State, as a part of the great work, “on the Nafural History of
ﬂ?'ﬂw r’w -'l!
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TECHNICAL TERMS.

Complaints are sometimes made, by practical farmers, that the re-
poris of agricultural chemists, and works on agricultural chemistry
are too technical for their comprehensions. The use of technical or
scientific terms is deprecated, even by some well educated persons, as
tending to darken the subjoct. A little reflection, however, will enable
them to sce that they are just as indispensable as the different names
used to designate dilferent persons, and that instead of obscuring they
render the language lucid and definite; and for this purpose, as well
as to designate substances and properties which are not usually men-
tioned in commion purlance, they are necessarily employed. In the
present age of scientific advancement and application it should be
part of every system of common education to give a knowledge of the
general principles and ordinary terms of modern science, and especial-
ly those of natural science; and when our educational systems are bet-
ter adapted to the progress of science and improvement, these terms
will be no more diflicult to the educated man than the names in the
Heathen Mythology are to the classical scholar.

In the present report it is believed that no terms are used which are
not defined in Webster’s folio or octavo dictionary.

RE-EXAMINATION OF THE SOILS FOR PHOSPHORIC
ACID.

The correct estimation of mioute quantities of phosphoric acid in
complex mixtures, especially when, as in soils, it is associated with
lime, magnesia, oxide of iron,and alumina, is a matter of considerable
difficulty. The various processes which have been hitherto proposed
are generally either inaccuorate or exceedingly tedious; hence perhaps
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the reason why, in soil analyses, the phosphates are not as frequently
estimated as their very great importance to agriculture renders desira-
ble.

Having procured some molybdate of ammonia, and repeated the
process of Sonnenschein for the estimation of phosphoric acid by means
of this re-agent, the writer was convinced that this is at once the
easiest, most generally applicable, and most reliable, with certain pre-
cautions, of all the methods for the estimation of this acid. He bas,
therefore, while this report was going through the press, submitted all
the soils described in it to a new examiuation by this process. The
results are as follows:

Per centage of Phosphoric Acid in the soils descriled in the preceding
pages, each dried as there staled.

FER CENT.
No. 1. BSeil from southern part of Ballard counly. Phosphoric acid, ==0.116
Neo. 2. bBuil from north-west part of Ballard county. Phosphorie

acid, - - - - - = - - - - -165
No. 10. BEoil from southern partof Butler county. FPhosphoric acid, .076
No. 20. Boil from southern part of Christinn county. Phosphoric

acid, - - - - - - - - - - .199
No. 27. BSoil from Fayelte county. Virgin soil. Phosphoric acid, .468
No. £8. Boil from Fayetle munlg Boil of old feld. thphm-ig

aeid, - - - - 78

No. 29, Eoil from Hickman, Fu]ll:m cwnlr,{hluEJ thphorlu m:u:l 102
No. 30. &Eoil from Hickman, Fulton county, {um:ler the gra.rel bed. ]l
Phoephoric acid, - - - - 1867
No. 128. 5oil frum Henderson county. Phuaphnnn m:ld, . - 129
No. 128. Soil [rom Hickman county, white soil. Plosphoric acid, - .129
No. 138. Boil fromn Hopkins county, soil and sub-soil. Phosphoric acid .089

No. 140. Boil from Livingston county. Phosphoric acid, . - 064
No. 141. Boil from southern partol Logan county. FPhoerphoric acid, 078
No. 165. Boil from northern part of Huh]‘thurg county. Phoephorie

acid, - - - - - - - 080
No. 161. Boil from northern part of Empm:m county. Phesphoricacid, .129

No. 162. Boil from Todd county, red clay sub.soil. Phosphoric acid, D63
No. 163. Boil (rom Todd county, soil And sub-soil. Phosphoric acid, <166
No. 186. Evil from Trigg couniy, barren oak land. FPhosplioric acid, .063
No. 188. Boil lrom western part of Warrencounty. Phosphoric acid, 078

The soils which have been analysed sinoe the prepamation of the
body of this report have all been submitted to this same process for

the estimation of their phosphorio acid.
ROB. PETER.



