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INTRODUCTORY LETTER.,

KenTUuckY STATE GEOLOGICAL SURVEY,
LexineTon, Ky., April 19th, 187s.
Professor N. S. SHALER, Chief Geologist, &e. :

Dear Sir: 1 have the pleasure herewith to report the
results of the chemical work performed in this laboratory, for
the State Geological Survey, since September, 1873, to nearly
the present date. So much could not have been effected but
for the able and efficient assistance of Mr. John H. Talbutt,
who has given his constant attention to this labor.

Very respectfully,
ROBERT PETER.
139
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CHEMICAL REPORT

OF THE

SOILS, MARLS, CLAYS, ORES, COALS, IRON FUR-

NACE PRODUCTS, MINERAL WATERS, &C., &c.,
OF KENTUCKY.

By ROBERT PETER, M. D. &c., &c.

In the eighty-six soz/ analyses, which are appended, only a
portion of ten counties of the State is represented, and the
greater number of these soils are not to be classed amongst
our most fertile. The limits of the range of variation of their
several constituents is shown in the following table, viz:

Pr.ct.| No. County. Pr.ct.| No. County.
OrF:ni-c and volatile matters vary
PO e s mms R 7-9850in 130000f Boyd to, 1.815 in1398of Carter.
Alumina and iron and manganese
oxidesvaryfrom . . . . . . 15.7630n 51306/f Carter to| 2.7400 in157tjof Hardin.
Lime carbonate varies from. . .| 3.800lin13300f Campbell to| .o45| in1572/0f Hardin.
Magnesia varies from . . . . . .520{in 1 329{of Campbell 1o .034] inu f Boyd.
Phosphoric acid varies from . .| .555lin 1424jof Fayetite 10| .045 {:: IS “{ﬁ‘:;'i;.
: : in 1 3250l Campbell.
Potash varies from . . . . . . .662lin 130610f Carter to| 062 {in ;‘;:? [C:mﬂ::ll.
Soda varies from ., . . . . . in 1407|of Carter to| trace, | in 1567jof Hardin.
Sand and insoluble silicates vary
TrOW o i e e ae 74 .840lin 1 306{of Carter toigz. 455/ in16 Ohio.
Water expelled at 3807 F. varies
oM .. v v v o o w v v 2.650lin 15580l Hardin tol 2250 in1gyzief Hardin.
Water expelled at 212° F, varies
from .. . . . . « « = « 4 &.o75lin I_‘;;'E:f Campbell 1t .Boo| in1571jof Hardin.

The extremes may represent very rich and very poor soils;
but not the general character of the soils of the counties
named.
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CHEMICAL REPORT. 5

The method of analyses of the soils does not vary much
from that described in volume III of the Kentucky Geological
Reports. The principal object was, as there stated, to obtain
comparalive results, which would enable the scientific agricul-
turist to form an opinion as to the chemical constitution of our
scils in their relation to husbandry; without attempting to
perform the almost hopeless task of giving all the minuter con-
stituents of each, or of presenting all those physical conditions
which exert so great an influence on their practical fertility.
To this end the several soils were treated as nearly alike as
possible : air-dried together, digested for an equal time at
nearly the same temperature in acid of a uniform strength,
&c., &c. The specific gravity of the chlorohydric acid used
being about 1.10.

The process of digestion it water, containing carbonic acid,
was not employed in all, because of the press of work in the
laboratory, mainly. There can be no doubt, however, that, used
with proper care, this process will indicate the relative propor-
tion of soluble plant food in the soil at the time. As this may
very well vary. under different physical atmospheric conditions,
it was not considered of essential value in the comparative
analyses.

The well-known fact that various physical conditions exert a
powerful influence on the productiveness of soils which have
a similar chemical composition, has, in recent times, singularly
perverted the minds of chemists, and consequently of agricul-
turists, in relation to the value of soil analyses. Because the
chemical conditions of a soil are not the only ones necessary to
productiveness, they have, by a perverted logic, jumped to the
conclusion that these conditions are of no consequence what-
EvVer.

But if these chemical conditions are indispensable to the fer-
tility of the soil, how much injury has been done in recent
years to the scientific study of the soil and of agriculture, by
the great outcry which has been raised against this kind of
Investigation! The comparative chemical examination of the
soils of a State or country can only be made under the patron-
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6 CHEMICAL REPORT.

age of the government. Individual efforts are inadequate to
effect it; nor could they, if adequate, so economically conduct
it. The writer believes that the geological survey of any
region should always include this study of the soils; yet very
little has been done in this direction in all the recent State
surveys, and a valuable opportunity has been lost, which in
many instances cannot recur, of studying the chemical con-
ditions of the virgin soil of various parts of our country.

Chemists are naturally somewhat averse to soil analysis; it
requires so much time and labor, so much care must be taken
to secure accuracy, and there is so little variety in the work,
and so small an appreciation of its value and significance
amongst the people when done, that they gladly avoid it
But, in the course of time, most of them who are not too
much prejudiced against the teachings of experience, arrive
at the same conclusion with Prof. Aug. Voelcker, of the Eng-
lish Royal Agricultural College: “There was a time when |
thought with many other young chemists, that soil analyses
would do every thing for the‘farmer; three or four years of
further experience and hard study rather inclined me to side
with those men who consider that they are of no practical
utility whatever; and now, after eighteen years of continued
occupation with chemico-agricultural pursuits, and, [ trust,
with more matured judgment, I have come to the conclusion
that there is hardly any subject so full of practical interest
to the farmer as that of the chemistry of soils. The longer
and more minutely soil investigations are carried on by com-
petent men, the greater, I am convinced, will be their practical
utility.” —Jour. of Roy. Agr. Soc. of Eng., 1865.

Even Prof. S. W. Johnson, whose somewhat harsh criticism,
in 1861, of some of the former labors in this field of the writer,
seemed to sound the key-note of the clamor against this kind
of study in this country, has so far yielded his opposition as to
give us in his valuable work, “ How Crops Feed,’ 1870, the
comparative analyses of several soils, and to point out the sig-
nificance of their chemical composition. But he is careful to
caution the reader, page 368, that although the analysis may
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CHEMICAL REPORT. 7

show the amount of the mineral fertilizers in a soil, it cannot
tell how much of them *is at the disposal of the present crop;”
and on page 271: “These facts show how very far chemical
analysis, in its present state, is from being able to say defi-
nitely what any given soil can supply to crops, although we owe
nearly all our precise knowledge of vegetablc nulrition directly or
indirectly to this art.”

He might very truly have added, that we should not be able
to say that a suitable chemica/ composltion of a soil was not
the only condition necessary to its fertility, unless we had
thoroughly studied that condition. It is only by means of
chemical analyses that we find out the equally indispensable
nature of the physical conditions. He cannot fail to admit
that it is impossible to make progress in our knowledge of
the soil and its actions and conditions without a thorough
study of its chemical characters.

In accordance with this outcry against this sort of investi-
gation the difficulties of obtaining good samples for analyses
has been exaggerated. In a country like that of most of this
State, where there is comparatively but little quarternary or
transported material constituting'the soil, and especially before
its character has been much altered by a dense population,
there is little difficulty, with the use of necessary precautions,
in obtaining representative samples of large areas similar in
character and position. In many large districts in our State
the soil has been formed in place by the disintegration of the
rocks. In other parts, where surface action has been greater,
more judgment and care must be exerted in the collection of
the soils; but in no part of the State, probably, is so great
iucal ‘variety to be seen in the soils as frequently may be
observed in the northeastern States, where the transporting
action of water and of ice, in former epochs, has produced a
high degree of local irregularity in the nature of the surface
deposits,

In the collection of the samples of our Kentucky soils the
causes of local and accidental differences of composition were,
as much as possible, avoided.
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8 CHEMICAL REFORT.

Because of the very small proportion of the essential ingre.
dients of the soil, which are carried off in crops, as compared
with the whole amount of the earth, taken to the depth through
which the roots of plants absorb nourishment, it has been
denied that it is possible by chemical analysis to show their
diminution in the old field soil, as compared with the virgin
soil. Indeed it has been /ogically demonstrated to be impos-
sible. But, it should be recollected that when, by the acid
digestion, we separate these essential soluble ingredients from
the greater mass of the soil, left as sand and insoluble silicates,
which amount to from about seventy-five to ninety-two per cent,
of the whole, the probabilities of error in the determination
of these minuter ingredients must not be calculated into the
whole weight of the soil, but into that smaller part which we
have thus extracted from it.

Logic apart, the fac/ still remains, that in one hundred and
forty-nine duplicate analyses, made by the writer for the Ken-
tucky, Arkansas, and Indiana Surveys, in which the chemical
composition of the virgin soil was compared, under similar
conditions of treatment, with soil of a neighboring old field in
the same locality, one hundred and twenty-two out of the one
hundred and forty-nine showed a marked diminution of most
of the essential ingredients of the soil in that of the old field
as compared with the virgin soil. This certainly is not an
accidental result.

In the soil analyses at present reported the results are not
so striking in this relation. Partly because the samples had
not, in several cases, been collected with special reference to
this investigation, and partly because of greater local variations
of the soil in the regions in which they were obtained.

In calculating the probable amount of exhaustion of the
essential soil ingredients, it should be recollected that as
much, and sometimes more, may be alienated from the soil
by the solvent action of the atmospheric agents, while the
surface is much exposed in the cultivation of hoed crops,
than is absorbed and removed by the products. Hence the

exhaustion of the soil is much more rapid under these cir-
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CHEMICAL REPORT, 9

cumstances than is generally allowed. In other words, the
exhaustion of the soil when under cultivation in hoed or
plowed crops, during which time a large portion of its surface
is kept bare of vegetation and subjected to the leaching
action of rains, is much greater than can be accounted for by
the amount of the essential ingredients which are taken from
it in its products.

In several instances, in the analyses of the soils described
above, the **sand and insoluble silicates,” left after digestion,
for ten days in the acid, were analyzed by the admirable pro-
cess of Professor J. Lawrence Smith, for the determination of
the amount of fixed alkalies held in the form of insoluble
silicates. As will be seen, in the detailed report and in the
tables, the quantity of potash and soda thus held in the soil
in the samples in question are, in most cases, considerable,
ranging from 0.485 to 2.731 per cent. of potash to the whole
soil, and 0.165 to 1.306 per cent. of soda.

It is evident that, although at present insoluble, and hence
unavailable for plant nourishment, these alkalies are doubtless
gradually released and brought into a soluble form by weath-
ering and under the influence of the products of vegetable
decay, so that they tend to prolong the fertility of the soil.

The seventeen /limesfone and /ime analyses, of specimens
from nine counties only, represent but a small part of our vari-
ous lime rocks. But even these exhibit their great industrial
value, including, as they do, limestones useful for the fluxing
of our iron ores, as well as for purposes of construction in the
form of building stone or cement, while some of them would
be valuable as fertilizers on the land. The so-called litho-
graphic stone of Barren county and of other corresponding
localities may, for some purposes, with well-selected samples,
replace the more costly foreign stone.*

The eighty-two #ron ores which have been analyzed are from
eleven counties, principally of the northeastern portion of the

*NoTE.—1 have found it impossible to use this stone for crayon or transfer work.
N. 5. SHALER.
VoL, 1,—10 145



10 CHEMICAL REPORT.

State. Sixty-four of these are limonite ores; twenty-seven are
clay ironstones or carbonate ores; and only one, to be found
probably only in limited quantity in Lawrence county (see No,
1594), is of the red hematite variety.

The proportion of metallic iron, in the limonite ores exam-
ined, varies from 19.344 per cent. to 57.148 per cent. In the
carbonate ores analysed the per centage of metallic iron ranges
from 10.960 per cent. in what may be termed only a ferruginous
limestone, up to 40.465 per cent.

Of the one hundred and ten specimens of coa/, &c., which
were examined by proximate analysis, eighty-nine were from
cleven counties in Kentucky; of which five counties, viz:
Boyd, Carter, Greenup, Lawrence, and Menifee, are in our
northeastern coal field; and six, viz: Butler, Edmonson, Gray-
son, Hopkins, Muhlenburg, and Ohio' counties, are in the
southwestern coal field. All these coals are of the splint, dry
coal, or semi-cannel coal variety; cleaving generally into thin
layers, which have more or less fibrous coal between them.
Although some of them make a good coke, they do not gen-
erally soften or swell much when heated or burnt, and hence,
when they do not contain an unusual quantity of sulphur, they
can be used, without preliminary coking, for the smelting of
iron. Some of these coals, however, are quite sulphurous, and
some contain a large proportion of ash,4 but the better sam-
ples compare favorably with the best coals of the neighbor-
ing States.

For the purpose of this comparison seven of the best coals
of the State of Ohio, two of the best of those of Illinois, and
four of the celebrated *block coals” of Indiana, used there
for iron smelting, &c., were submitted to similar processes of
analysis with our Kentucky coals. We give the general com-
parative results in the following tables:

1 In some cases, as the samples for analysis were taken from new and imperfect openings, it
is more than probable rthe coals will be found to be better than is represented in the yses
given.
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CHEMICAL REPORT. 11

AVERAGE COMPOSITION OF THE COALS FROM THE NORTHEASTERN KEN-
TUCKY COAL FIELD.

Number of | Specific Volatile | Fixed car- |Per cent, of {Per cent, of
CoUNTIES. samples | pravity. mbustible| bon in the ash. sulphur,
analyzed. matters. | coke.
Boyd . - - « « « i3 1.337 33.43 54.35 *5.46 t2.202
Cafer . . « « » = =« 16 1.331 33-39 53-45 B.17 11.886
Greenup -« « = .« - 14 1-375 34.50 52.20 9.37 3.165
Lawrence . . - . . 6 1.326 36.27 53.85 6.86 1.285
Menifes . . . « « 2 1.319 33.55 53.42 10. 36 2. 544
General average. . 51 1.3376 34.23 53.45 B.62 2.234
AVERAGE COMPOSITION IN THE SOUTHWESTERN COAL FIELD.
Number Specific Volatile Fixed [Per cent, of|Per cent. of
COUNTIES, analyzed. | gravity. |[combustible] carbon, ash. sulphur.
matters.
Butler . . . . . . . I 1.378 30.66 54.94 11.00 2.544
Edmonson .. . . . H 1.350 34.08 £52.34 10.56 3.312
Grayson. . . . . 8 1.385 31.17 49.78 114.38 2.083
Hepkins . o . . 4 & 2 1.385 32.9% 52.55 i1.20 5.019
Muhlenburg . . . . 1l 1.302 36.42 53.26 6.74 2.049
Ohio. . &« & = « &« 3 1.362 34.90 53.77 8.16 3.103
General average . . 33 I.3636 y 33.70 52.77 10. 34 3.166

ithout Ne, 12y this average would be = 2. 036,
This is the average of fiftcen of the coals only.
i By leaving out the exceptional ash of No. 1454, the average would be = 33.31.

Earluﬁrq out the excepiional ash of No. 1291, the average is = 7,44,

AVERAGE COMPOSITION OF THE SELECTED COALS FROM NEIGHBORING

STATES.
Number | Specific Volatile |Fixed car- |Per cent. of|Per cent, ol
STATES. analyzed. | pravity. |eombustible] bon inthe ash, sulphur,
matters, coke.
i

Ohio ., . . . ... 7 1.327 34.51 55.17 6.43 1.494
Hinois. . , , , . 2 1.310 31.95 59.06 5.00 1.924
Indiana , . , , , . 3 1.313 35.93 54.24 7-23 1.946
General average . . 12 1.317 34.13 56.12 6.54 1.768

This comparison is more or less imperfect, because the sam-
ples, which were too few in number to make it complete, were
not averaged with special reference to it. Yet it measurably
corroborates opinions held by geologists and others in regard
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to our two coal fields.

CHEMICAL REPORT.

For instance, it will be seen in the

general averages that the coals of the southwestern field have
more ash and sulphur, and a higher specific gravity, than those
of the northeastern, and that the relative proportions of the
combustible matters, volatile or fixed, are less in the former.

The differences, however, are not very remarkable.

In each of these particulars the coals from our neighboring
states of Ohio, Illinois, and Indiana, show less difference than
might have been expected, in view of the fact that they had
been collected from some of the most celebrated coal mines,
as representing the dest coals of those States. The following
tables illustrate this:

TABKLE OF THE EXTREMES OF COMPOSITION OF THE COALS.

Volatile combus-| Fixed carbon. Ashes. Salphur,
CoOUNTIES. tible matters,
From From From From

Boyd. . o o a'a a5+ » 29.70to 36.70 [ 46.86t0 §57.90| 5.7010 14.74 | 1.285 to 5.361
tarter D % 27.22t036.26 | 44.64t0¢B . B8 | 3.20t0 12.10| .724 to 3.483
LirGeRUP « « « & o 4 o » 31.66t0 37.50| 47.00to56.70| 5.40t013.00| .74610 5.934
lawrence . . . . . « . . 33.9010 39.00 | 47.841w0 57.80 | 1.80w 13.70| .73610 3.78;5
Menifee . . .« . « « .« -|33.001034.04| 50.24t056.60] 7.40t013.06| .9Q7 to 4.002

(ireatest extremes 27.22t0 39.00 | 44.641058.88| 1.Boto14.74| .724to 5.301
Batler o0 @ oo W sos s 366 0. . .. .. . 11.00 Z.544
Fidmonsom . . . . . . . 32.0010 35.00 | 45.46t054.26 | 6.94to 14.34 | 1.059 to B.655
TFAYSON - . . & « & = 25.8610 35.80 | 40.141t055.52| 7.50to29.60| .777 to 3.565
Hopking + + « -« « 30.001t0 35.90 | 51.1010 54.00| 6.90to15.50 | 2.759 to 7.280
Muhlenburg. . . . . . . j0.60to 43.08 | 49.80t0 58.80| 3.72t011.80| .640 1o 4.032
B e e i 33.50t0 36.20 | 52.20t055.10| F.lote 9.00| 2.837 to 3.332

(ireatest extremes . . .|25.B61043.08 | 40.14t058.80| 3.72t029.60| .640 to B.685
State of Ohio , . . . . . 29.68t0 36.68 | 54.161057.06 | 4.20t0 B .72} .756t0 2.24]
=tate of Illinois . . . . . 31.86t0 32.04 | 55.64t0 50.54 | 5.16t0 6.76| 1.376t0 2.472
State of Indiana . . . . .| 35.101t036.38 | 53.50t0 53.68| 5.28t0 g9.00| 1.664to 2.373

Greatest extremes . . .| 29.681036.38] 53.501059.54| 4.20to9.000| .756t0 2.472

—
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TABLE OF THE COMPOSITION OF ELEVEN SELECTED EENTUCEKY COALS

FROM SEVERAL COUNTIES.

|
Number. | Specific L)::ﬂl‘til: Fixed car- |Per cent. of Per cent, of
(COUNTIES. gravity. bustible] bon in ash. sulphur.

matlers. coke.

Boyd .« . . v s » s 1286 1.308 33.30 57 .60 5.80 z.480
Boyd . . . - - . & 1289 1.320 34.50 55.40 5.10 1.28%
Carter.. -« - . . 1346 1.288 34.36 54 .60 4.40 LT24
Carter. . « « « = « = 1347 1.200 27.22 55 B8 T.50 -973
Camef.. . . « « « 1353 1.274 3450 8. 50 3.20 2,164
Edmonson.. . . . . 1418 1.336 35.14 £4.26 6.94 z.706
Greenup.. . . . . . 1492 1.292 33.90 56.70 6.20 .T45
Greenup. . . . . .« . 1493 1.289 34.96 £5.54 5.40 I.550
Hopkins. . . 1579 1.322 35.90 54.00 6.g0 2.759
Lawrence . . . . 1589 1.281 35.30 57.50 1.80 73
Lawrence . . . . . 1593 1.284 i9.00 54.76 3.-74 I .066
General average . . |. . . . . 1.298 34.36 56.18 5.18 1.505

To show the great importance of collecting true and faithful
average samples of the coal beds, for the purpose of analysis,
two picked cabinet specimens were taken and analyzed, to-wit:

No.1280 (8). Coal No. 7, from Turkey-pen Hollow, Boyd county.

No. 1348 (6). Coal No. 7, Pritchard's coal, Mt. Savage Fus-
nace, Carter county.

The comparative results of the analyses are as follows—
thoroughly air-dried:

Picked sample.|Ave'ge sample.|Picked sample.|Ave'ge sample.

No. 1280 (). | No. 1280 (a). | No. 1348 (8). | No. 1348 (a).

Specific gravity, . . . . . . .| Notdeterm'd. 1.358 | Not determ'd. 1.435
Hygroscopic moisture. . . . . 4.70 3.40 4.50 5.40
E'Ulahlemmbustihle matters . - 34.30 32.30 37-10 j2.70
L Y P R Gi.00 604.30 8 40 61.90
Tatal. . . . o a4 6 s o s 160, 00 100. 00 100.00 100.00
'l:ulal volatile -matlerg. T 39.00 35.70 41.60 38.10
Carbon in the coke . . . . , . 50.04 5%.40 56._40 §2.52
PO owe e e S 1.96 8.90 2.00 9.38
Wbk o o we e w 100, 00 100. 100,00 100.00
Per centage of sulphur . . . . 0.983 1.230 0.571 2.1356
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14 CHEMICAL REPORT.

As the value of a coal bed bears a very near relation to that
of its average product, it is easily to be understood that the
analysis of a selecfed sample may be of very little utility. On
the other hand, the selection of a true average sample of the
bed may often be a task of considerable difficulty.

The determination of the proportion of su/phur in coals has
been much neglected in this country; and where it has been
done the method generally used has been to oxidate the pow.
dered coal in strong nitric or nitro-hydrochloric acid. This
mode of analysis is not so perfect as fusion with a mixture of
nitre, carbonate of soda, and salt, &c., which always, when
properly managed, brings all the sulphur into the form of sol-
uble sulphate, in whatever state it may have existed in the
coal. This exhaustive mode was employed in all our estima-
tions of this substance, and hence the quantities obtained may
seem greater than are shown to exist in similar coals which
have been treated with the acids.

As has now been extensively demonstrated, the sulphur in
coals is rarely all combined with iron as sulphide or bi-sul-
phide. Some frequently exists in a free or uncombined con-
dition, as is shown in an analysis described in the following
pages. Some of it is frequently in the form of lime sulphate.

When it is recollected that vegetable matters, decomposing
in a solution of sulphates of lime, magnesia, iron, &c., reduce
these salts to sulphides, with the production of hydrogen sul-
phide in the case of the earthy salts, and when we reflect that
this gaseous compound, HS, is decomposed, with the depo-
sition of free sulphur, on contact with the air, we can easily
understand how most of our coals must contain not only
pyrites but free sulphur,

In the thirty-four marls, marly shales, sands, and sificious con-
cretions, which have been analyzed, we find a general preva-
lence of lime, fixed alkalies, phosphoric acid, sulphuric acid,
&c. Some of the marls and shales contain these in such con-
siderable proportions as to make them locally useful for the
amelioration of poor sandy land. Some of these find an ap-
plication as mineral paint, for which they are adapted by their
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agreeable tint and other properties. Some of the more sili-
cious could be used in the manufacture of glass, as well as for
other purposes; some of post-tertiary silicious clays, or soft
sandstones, might be made into bricks for scouring purposes,
&c., while others, which contain but little lime, magnesia, oxide
of iron or alkalies, would prove quite refractory in the fire.

But the fire-clays and plastic clays of the coal fields, of which
the analyses of sixteen are appended, are especially deserving
attention; and from their abundance, superior quality, and
vicinity to fuel, should form the basis of extensive industries.
Amongst them may be found some of the best of fire-clays, as
well as some well-fitted to the manufacture of pottery ware of
various kinds, including the better sorts of delf, stone china,
or queensware, Skill, capital, and enterprise are all that are
needed, on these somewhat neglected deposits, to make them
of very great value to individuals as well as to the public.
Only the want of these essentials causes us to pay a heavy
tax to foreign nations for our pottery ware, when the materials
for the manufacture lie measurably neglected at home. It is
simply the history repeated of the importation of bricks from
Holland to build houses in Albany, and the packing of English
bricks, on the backs of horses, over the Alleghenies, to con-
struct the barracks at old Fort Duquesne on the Ohio.

The nineteen samples of pig iron which have been analyzed
are mostly of the kind known as foundry iron. On reference
to the general table of their composition, it will be seen that
they present considerable variety in this respect; as for exam-
ple:

L]
The per centage of ironranges between . . . . . . . ..., ., .. .. B5.455 to 95.840
i carbon e R T 2.040t0 4.400
e phosphorus ** . . . . . . .00 0 e e s e e e 0.123t0 I.029
- sulphur SN e e R W R a trace to 0.150
The specific gravity BB R RS s e W s B iana e 6.406 10 7.782

Of the numerous mineral waters of our State the analyses
of twenty-one are given in the present report, mostly from one
locality.
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BATH COUNTY.

No. 12690—LimoNITE IRON ORE. *“ From Block-house ore bank,
one and a half miles from the Old Slate Furnace, Bath county.
Bed ten to twelve feet thick; on the Clinton Group. Collected
by Philip N. Moore.”

Ore generally dense and dark- culared with some dark
ochreous ore. Structure cellular and odolitic.

COMPOSITION, DRIED AT 212° F.

Jron, peroxide. . . . . .. .. .0 ... 76.077 = 53.254 per cent. of iron,

Alamina . . . . . . . 00 e e e e e e e s oa 2. 59:

Manganese, brown oxide ., . . . . . . . . . . - 4,

Lime,carbonate . . . . , . . + + & & = 2 & = ; gﬁ

Magnesia . . . . . . - ¢ 2 4 2 2 5 5 = s s e 2

Bnlphuricacid . . . . . . - f - 0 s w e o s +030 = ©.011 per cenl. of sulphar,

Phosphoricacid . . . . . . . . . . . . . . . .731 = .319 per cent. of phosphorus.

Water, expelled at red heat . . . . . . . . .. 1z.300

Silica and insoluble silicates . . . . . . . . . . 8.180 = 6. 160 per cent. of silica.
100.75E

The phosphoric acid determination was made by Chancel's
process, viz: by means of acid nitrate of bismuth solution,
after the separation of the iron oxide, and is believed to be
nearly correct. The iron ore in the Clinton Group, especial-
ly the “ dye-stone ore,"” is usually quite phosphatic. This does
not prevent it from being quite valuable for the production
of iron for many purposes, although it may not be made to
yield the higher grades of bar iron or steel.

BARREN COUNTY.
No. 1421—LiMesTONE. “ Odlitic Limestone. Upper layers of
upper sub-carboniferous limestone. Glasgow function, Barren
county. Collected by Prof. N. S. Shaler.”

A compact, nearly white, fine oélitic limestone, with a fer-
ruginous stain on the exposed surfaces probably derived from
the superincumbent soil.

No. 1422—LiMesTONE (compact). ‘ Upper Sub-carboniferous
Limestone. Glasgow Junction. Collected by N. S. Shaler.'
A light-grey, fine granular, or compact limestone, which

might be a good lithographic stone but for the presence of

some imbedded fossils and minute specks of iron peroxide.
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No. 1423—LIMESTONE. Ladeled ‘“ Lithographic Stone; below the
butlding stone. Upper sub-carboniferous limestone. Glasgow
Junction. Collected by Prof. N. S. Shaler.”

A light-grey, compact, or very fine granular rock, which
might be a perfect lithographic stone but for the minute im-
bedded fossils and the small occasional specks of iron per-
oxide, &c., which it contains. Some layers, however, are
reported measurably free from these imperfections, and found
to be good enough, on actual trial, for some ordinary litho-
graphic purposes. :

COMPOSITION OF THESE BARREN CUOUNTY LIMESTONES, DRIED AT 212® F.

MNo. 1421. | No. 1422, | No, 1423

!
SpeciBe gravilye « v v« o 4 6 4 v w8 oww 5w e e z.678 2.721 [ 2.68g

Lime, carbonate . . . . & v o s v & w v v 5 0w 5. 98.050 77.550 82,960
Magnesia, carbonate . . . . . . . . . .. ik .363 131.714 7.655
Alumina, and iron and nung:nese oxides , ., ., . . .+ . S50 2.680 z.680
Phosphoric acid . . . . . .+ . & v o 0 000 0L 051 .051 115
E“lphuric “id LI L] L L L L r L] L) L . - L] L] . L] L L] L m L !q‘! - ih
SR o:oom e w o owmE m e Mo s e 115 -154 A3
o R DT R o A .327 .|53 15
Silica and insoluble silicates . . . . . . ... . . .. 1.060 6.060 6.100
Bl i F EE AR RUESE N SRR W 100.737 | 100.189 100. 121
B saeee—————————
Per centage of Jime . . . . . . v v v v o v o o« . 0. 428 43.428 46.457
Per centage of phosphorus. . . . . . . . . . . . .. 022 022 LO50
Ptr ﬂn‘ﬂgﬂ Df !-'Ill[:lhl-l-r # @ & ® &% # ® ® #® #® 8 & @ & @ 'Im 'WT 'Iﬂ"

No. 1421 would yield a very pure white lime.

BOYD COUNTY.

No. 1270—Crav IroN-sToNE, &c. Labeled  Grey Limestone
Ore. J. P. Jones' drift, near Ashland. Averagc sample
selected by P. N. Moore."

A mixed sample, with oolitic carbonate of iron, dark grains
united with a whitish cement, portions of compact carbonate,

and of Zmonite ore.
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No. 1271—Cray IroN-stoNe. Labeled '* Wilson Creek Blue
" Block Ore. Average sample, taken from Star Furnace stock
pile, by P. N. Moore."

A fine-granular ore of various shades of dark-grey, with
some slight incrustations of limonite. .Not adhering to the
tongue.

No. 1272—CrAy IroN-sTONE. Labeled ‘ So-called Limestone
Ore, from Williams' Creek. Star Furnace stock pile. Aver-
aged by P. N. Moore.”

A granular and oslitic proto-carbonate of iron (containing

much carbonate of lime). O:litic grains nearly black, in a

whitish cement.

SUMMARY OF THE COMPOSITION OF THESE BOYD COUNTY CLAY IRON.
STONES, DRIED AT =212° F.

No. 1270. | No. 1271. | No. 1272

Iron, carbonate. . . . . . . . . . . . ... . ik 3 32.285 66.854 19.5802
Tron, peroxie . . . o o o 4 a6 o8 = e % s w4 12.784 .276 21.433
Alumina (by difference) . . . . . . . . . .. . ... 11.968 4.260 1.193
Lione, carbale . o o & & & o = & 2. 8 o 8 4 = & 3 & 21.12% 2.460 30. 204
Magnesia, carbonate. . . . . . + « ¢ 0 4 4 s o4 o o. . .6g1 4.086 a trace.
Manganese, carbonate . . . . . . . PR WA o 465 572 240
FPho-phoric acid (anhydr.) . . . . . . . £ 6 wiE m 377 . 705 257
Suiphuric acid (anhydr.). . . . . . . . . L. .. L. .267 .BYg 057
Silica and insoluble silicates . . . . . . . . . . . . . 19.730 18. 360 23}.080
Waterand Joss . . . . . . ¢ & 4 4 s @ 2 s oa s s o s : 1.538 3.613
LAl cowwin 5w 9 wis wowTe eTEE wOm0E £ s 100,000 | 100.000 100, 000
Percenlageof iron . . . . &« & &« 4 & ¢ 4 4« s o s o 24.501 32.466 23.109
. e —— —____~

Per centage of phosphoras . . . . . . . . L L L. .. . 164 . 308 LAz
Per centageof sulpbur . . . . . . . . . . .+ . .. .10y .354 .06}
Per centage of silica . . . . . . . . .. s wlE R i 15.500 18.960

Of these ores, No. 1271 would be the best, as it is the
richest; but its considerable proportions of phosphorus and

sulphur will somewhat injure the toughness of the iron it
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yields. No. 1272 is not so objectionable in this respect. This
ore as well as No. 1270, containing a large proportion of linre,
although comparatively poor in iron, may yet be prohtably
smelted, especially in mixture with richer ores. They will
obviously require less fluxing material than the other ores.

No. 1273—LivoNite.  Labeled ** Slate Ore. Head of Cane
Creek, on the road to Slar Furnace, Boyd county. Auverage
sample selected by P. N. Moore."

In irregular curved layers, varying in hardness and color
from yellowish-brown to blackish-brown; frequently inclosing
soft ochreous nodules.

No. 1274—LimoNite.  Labeled ** Yellow Kidney Ovre, sampled
Srom a number of places by P. N. Moore. Star Furnace
property.”

Irregular curved layers of dark-colored limonite (brown
hzmatite), incrusted by and inclosing soft ochreous ore.

No. 1275—LivoxiTE. Labeled ** Limestone Ore,” average sam-
ple selected by P. N. Moore. Bellefont Furnace.

Ore varying from brownish-yellow to dark brown (mostly
dark brown), with some proto-carbonate of iron, ferruginous
limestone, and a little calc. spar intermixed. :

No. 1276 —LimoNITE. Labeled * Yellow Kidney Ore,” average
sample selected by P. N. Moore. Buena Vista Furnace.
Irregular curved layers of limonite, varying from sof?, brown-

ish-yellow to dense, dark brown ore.

No. 1277—Limonite, &c. Labeled * Vellow Kidney Ore, or
Kidney Ore below the No. 7 Coal’’ Straight Creek, Buena
Vista Furnace. Average sample collected by P. N. Moore.

Limonite layers of various depth of color, with some fine
granular carbonate of iron and thin veins of calc. spar.
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No. 1278—Li1MONITE.

CHEMICAL REPORT.

Labeled « Black Kidney Ore.”

Average

sample, from Stock Branch Hollow, just south of Star Fur

nace,

Collected by P. N. Moore.

In irregular curved layers, generally of a dark purplish-
brown color, with some soft ochreous nuclei and layers.

SUMMARY OF THE COMPOSITION OF THESE BOYD COUNTY LIMONITES,
DRIED AT 212° F.

No. 1273. | No. 1274. | No. 1275. | No. 1276. | No. 1277. | No. 1274

Iron, peroxide . . . . . .| 53.653 sB.gb0 | gr.Boz | 61.344 | 5O.022 54.05%
Irﬂ“. mnﬂt ...... & = owm o @ @ w F & om ll;l,sqi # @ & ® & Edszt w ® & @ a
Alumina (by diﬁemc& _— 4.324 7.284 4.523 4.236 7.194 4.91g
Manganese, brown oxide . . . 368 .380 | atrice. | atrace. | atrace. 420
Lime, carbonate . . . . . .| atrace. 430 7.480 750 2.520 .080
Magnesia. . . . . . . . . L 101 Z27 ~ 440 . 208 1.271 a trace,
Phosphoric acid (anhydr.) . £303 .376 .570 ~7G5 . 526 .o7h
Sulphuric acid (anhydr.) . . . 230 . 206 .08g .04 OO0 OG0
Combined water. . . . . .| 10.150 | 10.800 .77z | 11.200 | 10.126 [D.450
Silex and insoluble silicates .| 3o0.g940 | 21.210 15.730 | 21.450 13.-439 30.0¥%
Moisture and less . , . . .|. - .. . . ¥ IR (R R IR A AL
Total & i 5 da i ava [00.006g | 100,000 | 100.000 | 100.054 | 10D.000 | 100.176
Percentage of iron . . . .| 37.5501 | 41.272 | 40.357 | 42.041 | 43.473 37.838
Per centage of phosphorus | L0137 . 16y 230 « 347 . 229 +033
| ———————

Per centage of sulphur . . . .086 .08z .035 016 .036 038
Per centage of silica . . . .| 29.560 | 10.9g80 | 13.100| 18.560 | 11.660 24.260

These are all good ores; Nos. 1273
poorest in iron and the most silicious.

and 1278 being the

The proportion of
sulphur is small in all of them, and of phosphorus is probably
not enough to injure the iron for ordinary uses. Nos. 1275
and 1277 would probably be improved for smelting by a pre-
vious roasting.

No. 1279—Coavr. Labeled ' Coal No. 7, from drift one quarter
mile above the store, on Furnace Branch of Straight Creek,
Buena Vista Furnace. Average sample of both parts of the

bed, by P. N. Moore.”
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No. 1280—CoaL. Labeled * Coal No. 6, from Turkey-pen Hol-
low,; Old Clinton Tract; Bellefont Furnace. Averaged by
P. N. Moore."”

No. 1281—CoaL. Labeled “Coal No. 7, three feel thick, no
parting; Chadwick Creek. Average sample, selected by A. R,
Crandall.”’

No. 1282—CoaL. ZLabeled “Coal No. 5, eighty-five feet below
the yellow kidney ore, drifi south side of Straight Creek, one
third of a mile from Bueta Vista Furnace. Averaged by P.
N, Moore.”

No. 1283—CoaL. Labeled “Keys Creek Coal, No. 6. Average
sample collected by A. R. Crandall.”

No. 1284—CoaL. Labeled '* Coal No. 3, from drift on Hood's
Creek, one third of a mile southeast of Bellefont Furnace.
Average sample collected by A. R. Crandall.”

A splint coal, exhibiting some fibrous coal and fine particles
of pyrites Letween the layers,

No. 1285—CoaL. Labeled *“ Coal No. 6, from Horse Branch (or
Run), near Catlelisburg, Boyd county. Average sample, col-
lected by A. R. Crandall.”’

A splint coal. Some fibrous coal between the layers, with a
little ferruginous incrustation.

No. 1286—CoaL. Labeled ‘*Coal No. 7, from the Ashland
Company's mine No. 4, Coalton, Boyd county. Average sam-
ple, by P. N. Moore.”

A dark, glossy, splint coal, with some fibrous coal between
the layers,

No. 1287—CoaL. Labeled “Coal No. 7, from entry No. 4;
cross-enlry ; slate roof ; Dry Branch. Average sample, by P.
N. Moore.”

A jet-black pure-looking coal.
157



22 CHEMICAL REPORT.

No. 1288—CoaLr. Labeled *Coal No. 7, three hundred yards
from the end of No. 4 entry. Trace Creck, Boyd county.
Averaged by P. N. Moore.”

A pure jet-black coal. Very little fibrous coal or pyrites
apparent.

No. 12890—CoavL. Labeled *Coalton Coal, No. 3. Twe hund-
red and fifty yards from west end of No. 4 entry, &c. Aver-
aged by P. N. Moore.”

Contains more fibrous coal and pyrites than the two preced-

ing.

No. 12g0—CoaL. Labeled ‘“Coalton Coal, No. 7, from My,
Bryan's Bank, Four Mile Creek, Boyd county. Collecled by
A. R. Crandall. Average sample.”

Jet black. Contains very little pyrites or fibrous coal.

No. 1291—CoaL. Labeled “Coal No. 11. Wm. A. Bolt's
coal. LEast Fork of Little Sandy river, above Bolf's Fork,
Boyd county. Average sample, collected by A. R. Crandall.”

A jet-black coal. But little fibrous coal or pyrites apparent,

[See Appendix, No, 1645, for analysis of another Boyd county coal.]
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With a few exceptions these may all be considered very
good coals. These few contain rather too large a proportion
of ash. This will not prevent them from being very good fuel
for ordinary purposes. Some of them have a notable propor-
tion of sulphur, which may render them measurably unsuitable
for the working of iron, but which will not be otherwise injuri-
ous. It may be remarked, however, that the estimation given
above is of the fofal amount of sulphur in the coal, in whatever
form of combination it may exist. The analyses for the deter-
mination of the sulphur having been made by deflagrating the
powdered coal with a mixture of nitre, carbonate of soda, and
common salt (each chemically pure, of course), and not by the
usual process of oxidation with nitric acid, &c., the extraction
of the sulphur is therefore more complete than usual. These
are all splint coals.

The relation between the specific gravity and the proportion
of ash does not seem to be a constant one, as may be seen in
the following statement:

Specifhic gravity . . - . . . . . . . 1.279 Percentageof ash . . . . . . . . 7.54
.- L I R T & § I-J.m =y @ % ® @® ® & ® & ?r:n
b = o o O ¢ ® & @ = w I-Jns v = ® § ® § = = = g"ﬁ
. N VA o 1.315 B 5T dae 8 B .00
il L « 2k @& = & & @ tljm o sy SR et 5.";'
EXC Qe momoe B El# 1.328 BE i WiE R B 6.8z
4 = oE & & & m & & L | I-}jﬁ' 4 & ® B ® = & @ ?-m
B e e e e s e 1.340 e e e e s 6.60
. i Ltk BERw O 1.358 £E Lw s B 8.90
L Gk W Eee wwras sy N B g s 11.50
o < e s el - I.365 5 - Ll P e B, 74
N T I.366 ot Qi s 12.00
¢ A TR S T, | . S Nk e . 1474

In the appendix are given, for comparison, the analyses of
some of the most celebrated Indiana, Ohio, and Illinois coal,
which are used in the smelting of iron, &ec.

No. 1292—MarLY SHALE. From near the lop of the ridge
between Clinton Furnace and Cannonsburg, Boyd county.

A friable indurated marly clay, of dirty-greenish and brown-

ish colors.
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COMPOSITION DRIED AT 212° F.; AS DETERMINED BY DIGESTION IN CHLOROHYDRIC ACID, &C.

Alumina, and iron and manganese oxides . . . . . . . . . 0 0 0w e . e . 12.643
Lime, carbomate . . . . & @ & & v . 4 s s s sk s s o s e e e e .380
Maghesid . . ¢ &« & & % = 4 5 5% % 5w e W wEe wor s R omoE e ow s 520
FPhosphoricactd o« v « o & o v 4 v v o o ® & 5 0 3 5 0w 8 o 8 & 5 = # 8 & = L2017
Sulphuricacid « .+ 0 4 0 . e @ 4 p s e e d e e s s e e e s .079
PRI e avos oo doowvn moemocg anseiom wowoue mRCmoLE  EURCe e e E e A et B I gg;
o Rt = G N R i Ao R R A !
Waterexpelledat red heat . . . . . . . . . . . 0« o0 o0 000 v 5.830
Silica and insoluble silicates . . . . . . . . .. . ... .. ... .. .. 77.560
DO RO RRE e Wi BURTE BUEtE  pml meEiae BB et W 705
100 . 000

On treating this marl, by ignition with carbonate of lime
and chloride of ammonium, for the complete separation of its
alkalies, according to the method proposed by Prof. J. Law-
rence Smith, we obtained a total of 3.989 per cent. of potasi
and 0.639 per cent. of seda. So that about two thirds of the
potash is in such a state of combination, in the silicates of this
marly clay, as to resist the solvent action of chlorohydric acid,
of specific gravity 1.1, although digested for eight or ten days
in the sand-bath heat. Possibly admixture with slacked quick-
lime might help to set free this considerable proportion of
alkali, and make it an available mineral fertilizer for exhausted
light soils.

No. 1293—Pic [roN. “Hot Blast No. 1, Bellefont Furnace,
Boyd county. Collected by P. N. Moore.”
A moderately coarse-grained dark-grey iron. Yields to the
file, and extends somewhat under the hammer.

No. 12904 — Pi1c Iron. “Fot Blast No. 1, Foundry, Buena
Vista Furnace. Collected by P. N. Moore.”
A coarse-grained grey iron. Yields to the file; extends a
little under the hammer. :

No. 1295—Pic IroN,  “Mill Fron No. 1, Ashland Furnace, Boyd
county. Stone-coal fron. Sent by Col. Douglas Putnam, jr."

A very fine-grained light-grey iron. Yields to the file.
Brittle,

No. 1206—Pic IroN. “Mill Iron No. 2. Stone-coal Iron.
Ashland Furnace. Sent by Col. Douglas Putnam, jr.
Not quite so fine-grained as the preceding. Light-grey.
Yields to the file. Brittle.
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No. 1297—Pi1c Iron,
&c., &e. (as above).

CHEMICAL REPORT.

Foundry Iron. Ashland Furnace,
Coarser-grained than the preceding.

Yields to the file. Brittle.
COMPOSITION OF THESE BOYD COUNTY PIG TRONS.
No. 1293. | No. 1294 | No. 1295. | No. 1296. | No. 1297.
Specific gravity . . . . . . . . 7.132 7.127 6.410 6.503 6. 406
I S
IPOm: e s o aUEYR e 93.208 93.712 91.420 90. 809 Bg.711
Graphite . . . . . . . . 3.350 2.990 2. 460 z.560 1.660
Combined carbon . . . . . . . .220 .210 . 240 . 160 -700
Manganese . . . . . . « « s .0 056 .195 .236 471
Silicom . . . + 7+ - . .. z._r,g; 1.908 3709 5.121 6. 308
Slap oL v i s e e w4 1.160 ooo ; .760 I.130
Aluminum . . . . . . . « « 193 644 | Not est, | Not est. MNot est.
Calciom . . & & & & @ = & & . 144 . 104 176 072 152
Magnesium . . . . . . . . . . .0g% 095 .233 .106 .0bo
Polassiom . . . « & o = = = 047 063 | Not est. Not est, Not est,
Sodioh . . . 4 s 0w e s .032 .010 | Not est. | Not est Not esl.
Phos UE . w v o v - e e s .194 .380 .38% . 394 .461
Sulphor . . . . ... .. .005 .obb .08z .045 01§
Loss . 560

Tobal s wowie S s s 1ol .091 100.838 | 100.000 | 100.353 100.768

= = e
Total carhon . . . . . . .. 3.570 3.200 2.700 2.720 2.450

No. 1208—VirciN SoiL.

g

“From woods in the valley of East

Fork of Little Sandy river, taken lo six inches below the
Farm of Vincent Calvin, near Cannonsburg, Boyd

surface.
county.

Collected by J. A. Monroe."

Soil of a dirty-buff color.
sieve (289 meshes to the inch).

No. 1299—SuB-s01L of the preceding, &c., &c.

All passed through the coarse

Of a buff color; lighter in tint than the preceding. All
passed through the coarse sieve.

No. 1300—VirGIN SoiL.
above the bed of the creek.

152

“Southeastern slope of hill sixty feet

V. Calvin's farm, &c., &c
Sample taken six inches from the surface by J. A. Monroe.”
Of a dark dirty-drab grey color. The coarse sieve removed

from it a considerable proportion of small fragments, many of

which are angular, of ferruginous sandstone,
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No. 1301—SUB-SOIL of the preceding, taken two feel below the
surface, &c., &'c.
Lighter colored than the preceding; dirty-drab grey. Sift-

ed out more of ferruginous sandstone fragments than from the

preceding.

No. 1302—OLp FieLp SoiL.

five years in cullivation, on East Fork of Little Sandy.
of V. Calvin, near Cannonsburg.”

Soil of a dirty dark-buff color,

coarse sieve,

No. 1303—

“Surface soil from a field forty-

Farm

All passed through the

“SUB-SOIL of the next preceding, taken two and a
half feet from the surface, &c.”

Of a dirty-buff color, lighter in tint than that of the surface

soil.

All passed through the coarse sieve.

COMPOSITION OF THESE BOYD COUNTY SOILS, DRIED AT 212° F.

No. 1298. | No. |zgg..| No. 1300. | No. 1301. | No. 1302. | No, 1303.
i
Organic and volatile matters.| 3.140 3.085 7-985 5.190 4.915 4.90%
Alumina, and iron and man-
ganese oxides . , . 5.091 6.642 7 - 425 9.984 9.01g 9.675
Iﬁnme. carbomate . . . . . . 204 2 ttg 571 : .259 .276
AENESEL . . . . . ou e . X .17 352 -251 <333 0
Phosphoricacid . . . . . . .:; .083 :33 .1gt L1586 - 3
Sulphuricacid . . . . . . trace, |. .. . e T trace. .038 tnﬂ:,,
g-;dm:h .......... .317 .307 -435 .20% .344
§ Elaios o .076 009 045 .050 .027 ;6
Sand and insoluble silicates . go.490 | BB.420 | Br.4r0| 83.230 | B3.765 83. 385
Water ﬂpcl]eda.t 380° F. . 650 .525 .915 . 500 1.235 1. 3|5
Loss. -545 .554 007 s
oAl e Sl Eu 100.146 | 100.000 | 100.000 | 100,000 | 100,091 100,227
Hygroscopic moisture , . . 1.375 1.73% 2.22§ 1.700 2.335§ 2.840
= — =
Potash in the insol. silicates.|Not estimalted.
W e el Y e Not estimated.
Virgin Virgin
Character of the soil . , . , boil. Val-| Sub-soil. |soil. Slope| Sub-soil. | Old feld. | Sub-soil.
ley. of hill.
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These soils, if sufficiently drained and properly cultivated,
may be made quite productive, although the silicious material
is in rather large proportion in some. By comparing the com-
position of the virgin soil No. 1300, with that of the corres-
ponding old field soil No. 1302, it will be seen that cropping,
without the use of manures, has notably diminished the phos-
phoric acid, potash, and lime carbonate, while the relative pro-
portion of the sand and silicates is increased.

[For Bourbon County Limestone, see the Appendix.]

BRACKEN COUNTY.

No. 1304—So1L. Labeled ** Top Soil, one to eight inches from
surface. Old field in grass; thin and bare in places. Sample
from: a fertile corner, beyond the fence where il had been out
of culture for five years or more.' Collected by Prof. N. S.
Shaler.

Of a dark grey-buff color. Contains no gravel or coarse
sand.

No. 1305 — “Sus-soiL of the preceding; laken fourteen Io
eighteen inches below the surface, just above the rock sub-
stratum. [t has some faint traces of original bedding, show-
ing that it had been formed by decomposition of rock in place.
Collected by Prof. N. S. Shaler.”’

Of a handsome yellowish-buff color. No gravel.

No. 1306—Tor SoiL of the field No. 1304 ; flaken in a worn
place; has been longer in cultivation and is much morve worn
than that. Will not hold sod. Has been in cullivation over
twenty years. Collected by Prof. N. S. Shaler.”

Of a yellowish-buff color, very little darker than that of the
sub-soil. Contains a small quantity of small fragments of red

ferruginous shale.
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EXTRACTED FROM 1000 PARTS OF THESE SOILS (AIR DRIED) BY DIGES-
TION IN CARBONIC ACID WATER.,

I

No. 1304. l N, 1305. ' No. 130b.
II 4
!

Urganic and volatile matters . . . . . . S W 0.483 0. 600 0.204
Alumina, and iron and manganese oxides . . e 013 .o13 LOlO
Lime, carbonakte . . . . . . &« & & « & & = &« = & = =« .40 040 .ofo
Mapgnesih . . . = = & & = & 5 & @ & o5 o8 & & x4 = s O30 .02} .OL4
Pﬂ'l“h L ] - L L] L] * L + L] L ] L L] L L L] L] - L3 - & # Inp -o‘ln -am
Soda .. - h v e e e e e s e m e e s . . : 020 ~LO20 L0320
Solublesilica . . - = & & 4 o 0 = & 2 2 8 o 8w a0 .0bo .130 .110
Phosphoric, sulphuric, and nitric acids and loss . . . . .184 130 .118
Total extract from I0COparts, . . . . . . « = + + » I.3t6 o, gbo 666
; Light 2
Colorof theextract. . . « . « & « v ¢« v & o & = o & l:"lghl lrownish Brownish
awn, grey. grey.
COMPUSITION OF THESE BRACKEN COUNTY SOILS, DRIEL AT 212° F.
No. 1304.| No. 1305. | No. 1306.
Organic and volatile matters . . . . . . . ., . . . ., . 4.140 4.775 3-335
Alomina . . . . . 5.837 5§13 3.837
!ran melde Lo . L] * L » - . . . L L L] ¥ L] L ?IISﬂ -ms 3I 5.
Manganese, brown B ot LD ah Maee P .225% .170 .o70
Lime,carbomste . . v s o o s sn o so s o aw o s a trace. a trace, a trace.
Mapoedlh . o v s 9.8 605 5 s e sws om . 297 .26g . 268
Phosphoricacid . . « « & & & 4 2 ¢ 2 2 & ¢ & 4 5 & -233 424 L207
Sulphuricacid . . . . . . . P T TS VP & trace. | a trace, a trace,
Polieh o SR SN VR EEE Sy e i .110 197 .lgg
SOAK s v oy mvEw SEE RCEE BEGE Whws B a trace. 74 ;
Sand and insoluble silicates . . . . . . . . 3 82.140 81.970 87.815
Waterexpelledat 380° F. . o & » & = & ¢ 5 5 23 5 = 1.015 1.100 not est,
WL o e SRR RUNRHE WAL SRG 101.147 | 100.617 99.718
Waterexpelledat 212° F. .. . . . v v v v 0 o« . . 2.200 3.200 2. 300

These soils are all deficient in lime. Top-dressing with this
material would doubtless greatly improve their productiveness.
This should, however, be accompanied with the use of clover
or other green fertilizing crops, to increase the proportion of

kumus, which is also deficient in the soils.

The difference in

the amount of soluble matters extracted by digestion in water
charged with carbonic acid, as well as the relative proportions
of the potash, &c., in that extracted matter, and the amount
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of sand and silicates, correspond with the observed relative
productiveness of the soils.

No. 1307—Siricious MupstonNe (of Dr. Owen). Rock below
Soil No. 1304; averages [rom twenty-eight to thirty-five inches.
Uniform. Some of the layers completely. decomposed ; all of
them softened by decay. Three miles northwest of German-
town. Collected by Prof. N. S. Shaler.

A dirty grey-buff, friable, sandy shale. Adhering to the
tongue. Many fossils in the laminze.

COMPOSITION, DRIED AT z212° F.

SRIMGE o e S PR WiaE MRS SRR TR el 76,060
Alumina, and iron and mznglnm oxides . . . . . 0 ke 00w 14.959 (by difference).
Lime, carbonale. , + « « « = ¢« = & = & & = 8 # ¢ = & & = s ® « ROO
Magmesia, carbonate . . . . .« & 4« 4 s s 4 s s w e oa o= ow s -345
Phosphoricacid . . . - - . . - - & &+ 4 4 4 4 20 a0 a uu 486
Pobmlt | 0 Vi Jhd G e L d e kww e e 2.73%
O oo w e e RS E R AR ROLECE WL R RO W 1.515
Waterexpelledatredbheat . . . . . . . . . .« o v v 0 0 e 3. 400

OOy, DDy

This analysis having been made by fusion, instead of diges-
tion in acids, &c., &c., gives the fofa/ contents of alkalies and
phosphoric, as well that quantity which may be immed:ately
available for plant nourishment as that which for the presentis
locked up in firm combination in the silicates, which can only
become available in the natural course of long weathering.

BRECKINRIDGE COUNTY.

No. 1308— ReEp UnpER CLAY, from near Brandenburg. Col-
lected by Mr. G. E. Chick.

A somewhat adhesive ferruginous clay, of a dark brick-red
color ; containing some fragments of weathered chert.

COMPOSITION, DRIED AT 2127 F.

Organic and volatile mnl:tcrs. mostly Waler . ¢ o ¢ + « v 0 o ¢ 2 0 5 5 & 5.8 §.000
Alumina, and iron and manganese oxides . , . . . . . . . .. .. 0. .. 20,860
l.ame, i.'-n‘b-nntl ........................ T l~$
Magnesia. . o« - » « 4 = & s s & 5 8 4 @ m w4 osoxos s onowowoaowow o= o= &
Photpbedle eld . o5 e % i @ A B S i e s e wen woel .230
Solphuricacid . . . s a0 a6 e m s a e m e s n e s ae s o e 061
Potash (including that inthe silicates) . . . . . . . . . .. ... ... .. .82
Soda (including that inthe silicates) . . . . . . . . . . « o 0 v o v o 4 . -§ot
Sand and insolublesilicates . . . . . . . . . . .4 v s s e s s e e s s .- 66650
100.058

166



CHEMICAL REPORT. 3!

Although this clay contains a considerable per centage of
potash, nearly one per cent., it is not probable that it could be
profitably used as a fertilizer, because of the fact that a very
large proportion of its alkalies is in the insoluble silicates,
where they would not be immediately available for plant nour-
ishment.

It might be employed, however, to improve the condition of
light sandy soils.

BUTLER COUNTY.
No. 1309—LIMONITE. Labeled “Ore from the farm of jfas. E.

Taylor, near the mouth of Little Reedy; one mile and a half

from Green river. Average sample by /. R. Proctor.”

Limonite in irregular laminze ; with much softer ochreous ore.
No. 1310 — LimoNiTE. Labeled * Ore above the upper coal.

Stevens' coal mine, near the mouth of Bear Creek. Average

sample by P. N. Moore.”

In dense, curved, dark-brown laminz, incrusted by and
inclosing softer ochreous ore.

COMPOSITION OF THESE LIMONITES, DRIED AT z12° F.

No. 1309. | No. 1310.
Irom, peroxitde < . v &a s sow i sd ow S w WTR BoEw Wiwe & 48 .049 44. 794
Alumina. . « ¢« 4 4 4 e v s e v um 8 s e e e e LIFE 2.391
Manganese, brown oxide. . . . . . @ e e & e e W .140 a trace,
Lime, carbonale . . . . & & & « « & & & & = & s = & & & + = .540 .643
Maghelth s o ol @e's dieie VRl v B Bie B et Aosd s 19§ 234
Fhosphovnic acll, o L v «mie o+ % 5.4 & a5 et 6408 345 .53
BulphOrie 8l s> s o a s 4 5 0% 8 6so@ §oa m Eig s o & e s -473 .15
Waterexpelledatredheat . . . . . . . . v o o 0 v 0 6 0 s s 9.750 7.700
Silica and insoluble silicates . . . . . . . . . . . . .. . ... 31.900 44.180
Alkalies, Bc.,and loss. . . =+ - & & « ¢ 5 & s 4 @ 5 8 . b s . AT 1 & & &
FOtl:aie s SNile P Ee sl GO i w e mlw W 100 . 000 100,815
I=—= = — |
RVOR, POY CRERARE . v woomn womoin domiw woew NARLUH S E w0l 33-634 3t.482
Phosphorus, percentage . . . . - . . .+ v . 2 v 4 v a e . s 150 233
Sulpbur, percentage . . . ¢+ 4 o 4 0 e 0 e s e e 4 e w4 189 ob3
=
B PR, oo v prele BOEEE EESDE SN G008 29,460 42.200
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The somewhat large proportion of phosphorus in these two
ores may make the iron obtained from them somewhat * cold-
short,” and the sulphur in No. 1310 is in rather too large
quantity. In other respects these ores are good, and they
might be profitably smelted for ordinary foundry iron.

No. 1311—CrAv 1rON-STONE. Labeled *“Ore from fmo. Hud-
son’'s on Young's Ferry road. Average sample by P. N,
Moore.”

A dark grey, fine-granular iron carbonate, partly converted
into limonite.

No. 1312—CLAY IRON-STONE. Labeled ‘“Ore resting on the coal
at Knob Lick, half a mile from Big Reedy Creek, near road
to Young's Ferry. Average sample by P. N. Moore.”
Granular iron carbonate, somewhat odlitic, partly converted

into limonite, and containing small fragments of fibrous coal.

COMPOSITION OF THESE CLAY IRON-STONES, DRIED AT 212° F.

No. 1311, | No. 1312,

Iron, carbonate . . . . . . . . . RS RO RSN PR R 29.914 22.583
Iron, peroxide . . . . . & & 4 & 4 4 0 4 b e w e e e e e e e s 17.945 17.313
Alnding & L U ST Ve aw e aus e 3.583 B3s
I—iml mh:m L] - - L] - L L ] L] & - & L L 3 - - L] L] - " ¥ L] 1] L tz‘-usﬁ EI?["
Magnesia, carbomate, . . . . . .+ 4 s & ¢ 4 = 5 5 1 4 8 & & & = 3.697 2.850
Manganese, carbonate , . . . . . . . v 4 4 s s s s 88 o8 o= oo a trace, a trace,
Phosphoricacid . . . . . . 4 2 4o 4 o & o =« & T - . 467 .972
Bulphuric afid . - . . < = & & & a5 % voa e 5 oa ¥ 5o 4 = wa .38 473
Silex and insoluble silicates, . . . . . . . S m e e e e e e e z8.040 44 . 240
Waterandloss . . . . . .. ... ... AT o Fig e 3-957 4 .040
Tm-a] L - - # & ® ® & & W W @ @ +® & % ® @& ®wW @ @ ® = ® @ & rm‘m lm'm
Irom,percentage . . . . . . & & 4« 4 4o w s s e e e e e 27.041 22.969

e

Phosphorus, percentage . . . . . . v « « o = = s 8 o « s o = « 204 423
—_— — _ _

Sulphur,pereentage . . . . . . . . . 2 0 d da e 0., - i L152 .18g
Elim' F‘r m lllll #* L . - & L] L) L] - - &8 & = = ® ®w @& 25!* “i?h

=5 —

Specificgravity . . . . . . . . ... ... T R not est. not est.
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No. 1313—CoAL. Labeled Stevens' coal. Stevens' bank, Bear
Creek, two miles from Green river, Butler counly. Average
sample by P. N. Moore.”

A deep-black coal, breaking into thin layers under the ham-

mer. Fibrous coal and fine-grained pyrites between the
laminz. Contains a little shale.

COMPOSITION OF THE AIR-DRIED COAL.

No. 1313
Specificgravily . - « « 4+ « 5 & 2 s 4 s 4 8 s s e s s m e s s s s s oas 1.378
Hygroscopic moisture . . . . . . . W NOCETE WURME e RURCR 4 i RN 3.40
Volatile combustible matters . . . . . . . . . . . . 4 04 0. e e . 30.66
i CS AT R e T T O TR A S T 65.04
Total o « o « a5 ¢ s 5 o 8 ¢ s % o a8 o s ¢ 56 8 8 6 55 554 5 5 100.00
——
Total volatile MAETS . . . . . & 4 « 4 4 ¢ & & 5 & s 4w e e e e e e e 34.06
Fixedcarbominthecoke . . . . & & 2 ¢ & & ¢ 4 2 & ¢ 4 2 2 2 2 2a o« « & = 54.04
Ashes < 2 5 & 5 4 = s . oA R SRR SOUELCE BIELTR ROROE EETE 11.00
TOURE: o ain mwsn momow WO E NN SORTE AU ROETR MR S " 100,00
—_ e Y = - ———

Charscter of the coke v voa vt o s siem oie e soms Shas Wil Spongy.

— T T e e e P T

tulu' nf Ihe uh L - - L] L] L] - # - - & - - - - L] - £l = - - - L L] - L] - I]'knwnish

ilac-grey.
Pot oentao oF SUIDIUY . s 5w v wis s o o Sowcs wimie moEiE SR E R 2.544

No. 1314—LIMESTONE, from Barren river, near the mouth of
Gasper Creek; sub-carboniferous. From the stock pile of
Airdrie Furnace. Sampled by P. N. Moore.”

A light-grey, fossiliferous limestone.

COMPOSITION, DRIED AT 212° F,

Lime,carbonate . . . . . . . v v v v v u . 93.020 — [gp.0g1 per cent. of lime.
agnesia, carbonate . . . . . . . . . . . . . 2.088 ’ B

Alumina, and iron and manganese oxides. . . . . G117
mmpllnnc uld - L L] # L] L ) #* * ] & L] - L ] L L -'q] o= uF lﬁ w uﬂ‘ dmm
Selphuric acid . . . . . . 4 4 b . ek e s 604 = .242 per cent, of sulphur.
Silica and JniﬂlllhlE gilicates . . . . o0 0 0 . 2.760
Waterand Joss . . . o . v v o v v v v e a . .368

100 . OO0
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CALDWELL COUNTY.

GALENA (lead sulphide), selected from specimens sent by
S. Marble & Son, Princeton, Kentucky, from their lead mine
in this county. The vein is in the sub-carboniferous limestone,
described as generally five feet wide. The mine has a twenty
feet drift, forty-five feet wide. The gangue of the ore is prin-
cipally fluor-spar, containing more or less zinc blende.

This ore was examined principally for its proportion of
silver; and by a careful analysis of the lead, obtained from it
by reduction with the usual flux (of soda carbonate, potash
nitrate, and sodium chloride). solution of the reduced metal in
diluted nitric acid, and precipitation of the filtered solution by
means of a very dilute solution of lead chloride, a very small
proportion of silver was obtained, not exceeding in amount
two hundred and sixty-six (266) grains to the ton (of 2,000
pounds) of the selected galena. As is well-known, pure
galena contains from eighty-one to eighty-six per cent. of lead
in general

This mine cannot, therefore, be profitably worked for silver;
but if fluor-spar is found to be practicably valuable for the
purification of iron from phosphorus, &c., this, as well as the
lead, may be advantageously explored.

CAMPBELL COUNTY,

No. 1315—MAarLY SHALE. Labeled ' Clay Marl, from Cincin-
nati Group; quarter of a mile from Newport, on the Alex-
andria Turnpike; upper blue clay. Collected by Prof. N. S.
Shaler.” Lower Silurian.

A dark-grey, soft shale. Adhering to the tongue.

No. 1316—MAaRL. Labeled * Marl, from the silicious mud-sione
of Dr. Owen, ten feet from the surface. Not distinctly strali-
fied. Gallows Gap. Collected by Prof. N. S. Shaler.”

Buff-colored; friable; fine-grained.
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No. 1317—CLAY SHALE. Labeled ‘*Newport Reservoir; three
hundred and forty feet above the Ohio river. A mixture of the
clays in a set of beds, containing a few limestone layers, six
feet from the surface to twelve feet.” Collected by Prof. N. S.
Shaler.

A yellowish, soft shale, with some softer ferruginous clay
mixed. Adhering to the tongue.

No. 1318—CLAY SHALE. Labeled ** Newport Reservoir, upper
blue clay, three hundred and twenty feet above high water in
the Ohio river.” Collected by Prof. N. S. Shaler.

A dark, bluish-grey soft shale. Adhering to the tongue.

No. 1319—Curav. Labeled ** Brick Clay, about three feet above
high waler in the Ohio river; Newport, Kentucky.” Collected
by Prof. N. S. Shaler.

A light, ferruginous, yellow silicious clay.

No. 1320—Sanpy FerruciNnous Cray. Labeled “Sandy Clay,
three feet from surface; Mt. Vernon road, half a mile from
Alexandria Turnpike.” Collected by Prof. N. S. Shaler.

Of a light reddish-brown color.

No. 1321—FERrrUGINOUS CLAY, &c. Labeled ** Ferruginous Con-
glomerate ; side of road, one mile novth of Grant's Creck.

North head waters of Phillips' Creek.’ Collected by Prof.
N. S. Skaler.

Ferruginous clay, with nodules of impure hydrated peroxide
of iron included.

No. 1322—SanND. “Labeled < Moulding Sand, Columbia Trace,
kalf @ mile northeast of Newport Water- Works Reservoir.”
Collected by Prof. N. S. Shaler.

A fine sand of a dirty-salmon cnlor composed mainly of

minute rounded quartz grains.
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No. 1323—SaAND. Labeled ' Sand beneath the Brick Clay. . Se,.
tion on Columba corner of Harris street; Newport, Ken.
tucky.” Collected by Prof N. S. Shaler.

A moderately fine sand, of a dirty-buff color. Examined
with the glass it showed mostly rounded grains of hyaline, yel.
low and milky quartz, with dark grains of some ferruginous
mineral.

COMPOSITION OF THESE CAMPBELL COUNTY MARLS, CLAYS, AND SANDS,
DRIED AT ar2® F.

No. 'I';I;IHD. 1306 No. 1y{No. l:;l«lll‘n. lglqnl!"a. 1Mo, 132 [No. 132a(No. 133

- R T 47.320 | 68.760 | sB.ofo | gf.490 | 72.660 | Ba.sfo | g7.160 | Bo.G6o | Eg.
Alumina, and oxides of iron and | 5dp
MADGABERE . o & = « = o« + o » afl.ogo | 12,080 | 31.490 450 | 30,500 | 12,333 | 33.540 | 13700 | 1.4
Lime, carbofaté . . . . . « - . Bj-dpo | 0.B6o - b JHgo | a trace. 1.5 360 | avrace. Y
Magnesia, carbonate . . . . . . £.135 | 3.85p | x.v3s | =z.ash B3z |avwace.| 1.776 |a trace. b
Potadl . . .. .0 ovaua- 3754 | .33 | 3.045 | 4134 | 1.243 JByg | 3. Gp8 -756 | mot i,
............. fyo g7k - ik .5y | not est. . 3z -55% CHgr | ot o
Phosphore acdd . . . . . . .. -345 | .33 <255 .32 .ig2 | Dot cst. | God sl | @ trace, | Dol oL

Suplphuricacid ., . . ... ... Not estijmated,

Waier cxpelled at red heat . . .| 4.800 | 2.900 | 4.700 | 4400 | 4200 | 4100 | 3411 | 4.400 3.2
Loms.. s o s 0 a8 5200+ 4 - T3 |- - . .| T.Bux o T T T - Ty
7 TR S ton.ooo (100,000 (100,351 (100,000 100,000 [1oo. coo (100, oo llw,:sa. Lo, ota

These marly shales, marls and clays, are not especially valu-
able as fertilizers, although some of them contain considerable
proportions of potash and phosphoric acid. The former, how-
ever, is mostly in firm combination in the silicates, which are
insoluble in acids, so that it can only be made available by
long weathering, or, possibly, by the action of lime, &c.

No. 1315 appears to be the best of them. They all would
be useful as top-dressing for improving light sandy soil.

The sands have no peculiar interest, although useful for
many well-known purposes.

No. 1324—So1L. Labeled * Virgin Soil, in open woods, farm
of Gen. G. B. Hodge. Flat Woods; walers of Phillips
Creek; one and a half miles southeast from Granls Lick.
Timber—white oak, hickory, small beech, and walnut.’ Col-
lected by Prof. N. S. Shaler.

Soil of a warm yellowish-drab color. It all passed through

the coarse sieve (of 289 meshes to the inch), except somé
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rootlets, a very small quantity of shot-iron ore, and a few
small rounded pebbles of milky quartz.

No. 1325—So0IL. Labeled ‘* Old Field Soil. Field adjoining the
woods whence came No. 1324. Cultivated in corn and tobacco
for more than forty years. No manuring. Still brings a lit-
tle corn. Sample one to seven inches from the surface.” Col-

lected by Prof. N. S. Shaler.

Soil of a warm yellowish-drab color. All passed through
the coarse sieve except a few fragments of wood, two or three
small water-worn pebbles of milky quartz, and some small
angular fragments of decomposing chert. It also contains
some fine shot-iron ore.

No. 1326—S01L. Labeled “Same old field as the preceding.
Plowed in 1871 lo the depth of ltwenty inches and sub-soiled.

Now (1873) n limothy grass. Seems fo want lime.’ Col-
lected by Prof. N. S. Shaler.

Color, &c., much as in preceding soil.

No. 1327—So1L. Labeled * Sud-sotl, twelve tnches from the
surface, same field as preceding, forty years in cullivation.
Silicious mudstone beneath.”” Collected by Prof. N. S. Shaler.
Soil of a yellowish-drab color; more yellowish than pre-

ceding. All of it passed through the coarse sieve, except a

very small quantity of shot-iron ore.

No. 1328—Sor1L. ZLabeled “Spur of hill sixty feet above the posi-
tion of the preceding soils. In corn for two years. Twenty
ushels to the acre this year (1873); bad culture. Surface
sorl.”

~ Soil of drab color. Lighter colored than any of the preced-

ing soils. Moist soil cakes in the bag like clay. It mostly

Passed through the coarse sieve, leaving only some shot-iron

ore and small quartz pebbles, &c.
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No. 1320—So1L. Labeled * Virgin Soil, border of cultivaied
Jreld, newly cleaved. Slope faces southwest. Land reputed
rich; butl in the midst of much poor land. Sells for two
hundred dollars per acve. Youlsey's land, eight miles from
Newport, Alexandria Turnpike” Collected by Prof. N. S,
Shaler. :

A clay soil of a dark buff-grey color. Aggregated, on dry.
ing in the bag, &c., into quite hard, irregular and angular small
lumps. Makes a very tenacious, sticky clay when wet.

No. 1330—So01L. Labeled *“Sub-soil (under the preceding soil)
two feet from the surface, &c.”" Collected by Prof. N. §.
Shaler.

A clay soil of a light grey-buff color; aggregating into
pretty compact lumps on drying.

See No. 1334 for composition of the limestone underlying
this land.

No. 1331—So1.. ZLabeled A curious gravelly loam, two feet
below surface, with bils of chert, from the sub-carboniferous
of Upper Licking. Stlicious mudstone and limestone below.
Upper waters of Pond Creek, near Pond Cieek Post-office,
on new turnpike, about four miles southwest of Alexandria.”
Collected by Prof. N. S. Shaler.

A deep yellow-buff colored sub-soil, containing nearly one
sixteenth of its weight of I'ragments of ferruginous shaly
sand rock, rounded quartzose pebbles, and shot-iron ore.

No. 1332—So1L. Labeled Old field in grass. Slope of 10°
south. Resting on river detrifus. Side of run near Newporl,
Kentucky." Collected by Prof. N. S. Shaler.

Soil of a dark grey-buff color. All of it passed through the
coarse sieve.

No. 1333—So1L. Labeled «“Bottom field of the next preceding,
taken two feel from the surface. Detrital grit. Twenty feel
above high water of Ohio river.”

Soil of a handsome orange-grey, or grey-orange-buff color.

Aggregated into friable clods.
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COMPOSITION OF THESE CAMPBELL COUNTY SOILS AND SUB-SOILS,
DRIED AT 212° F.

Mo, 1324/ Me. 13x5(Ne. :;nﬁle. 1:7|Ma, :pﬂlﬂn. :)qiﬂu. 13):!1\1-:. 1331| Mo, :n:iﬂu. 1333

WELEY .« o s w8 =] TEpO| nyoo| 1.yw| ofw | 1860 | 2700 | 5.8650 | o.716 | 1.080 1,300

COMPOSITION OF THE CARBONIC ACID WATER EXTRACT.

......... 1060 | 1030 | o.sBo| o.530 | oo | o.fge | o.490 | o 3ib o. 308 o.Big

Muﬂlﬂl oxd. iron, &c, - 330 .13 . 110 L ol et . 50 oo
:‘hﬂ“‘é""’" m.dt'. e il u:m- £ oL e3t, | noteal. | GOt eal. | mot &, ut} volia -

oo

Lime, carbomate . . . . o E Lzl ... o | 260 | 4440 | .a2Bo <430 ~alla
Magnesia . . . & . o s . o D 010 | BOt est. " . N1 D4

hm.ﬂd o Nuuﬂ!,mmi o i ”
n;u:id AR & trace. |a trace. |4 trace.| a trace. | a trace.| & trace. | a trace. | a trace.
Eﬁwp;lnd oo I.t:lnl: ttl'lﬂl:. atrace. |airace. |4 trace. | a frace. | & lrace.| a trace. | & IFrACe.| a Lrade.

- o | Mot cstilmated.

= i oba SO RO Jolo -] Oy - .oy O
P w N L] SO - Ol < O30 LOFD « Oy . ] - Dy N-TE Oy
Sdub'h allicm. . . o .. T - DG 113 150 170 N .1Bo | .130 -olo Loly
Loss. . = =« =« 5o 2 & 2 6]o o 0 a]s = s = -7 N N R ML T

Total .. . .o v v o] 3370l 1876 1320 | o.8go| o.Bbo | 3.y00 | 5.650 | o.72b 1.08a 1.373

—

COMPOSITION OF THESE S0ILS, DRIED AT 212° F.

Urganic and volatile mat-
tem . . ., .| 3650 ] 2.555 | 3.540 :.ﬁ Bgs | 7.6u5| s.080 | s5.160| 2.775% 2135
fh"'“m ------- 3-375 | 3-af 3.900 | 3 4-1-; z.us 3-313 3. 818 ",’E 2. 737
remoxide. . . . . . . . 125 1.0 274 H : K. % B 2. P
Minganese, br. oxide. . 3.-:-59\ 037 I'll-:lll 5L, :3.1?; *.Iil ;g x $ O 313
Lime, carbonate . . . . B30 g 135 .35 452 990 | 3.8%0 |a trace.| a trace.| & race,
taae s e T . aglh ool ST ST . T30 - GO “AT4 G - o
F oric acid . . . . - T45 L oG oG 3T -093 483 313 . 420 11 340
Sulphuricacid . . , . . |a trace.|a trace.| a trace, | & trace.| a trace.| a trace | a trace.| & trace. | a trace. | a trace.
Pozgh . ... .. .. L13D ol . oliy ol 340 b 503 443 .13 Az
w‘._.w-hué ok e e 4T LI13a . 1o . 10g o7t | & trace, .nﬁ 045 :‘&E :lﬁ-?
5 sifica® _ . . . -oy5 OO LO5g oLy 170 O .1 .I3D : .
hlﬂi and insoluble aili- ” - i o i . 8
-------- 7545 -33% . . 560 . 75.435 | 83.7 1,655 A ]
;"Il!retpdhdll 187 F, |.7E-n l.ﬁn :.E 1-?:4.: 1 95:; ?{?;; i.mg :.1153 gl.o_“ 1.018
---------- 55 l. . . . 5 - L e i, PR ROl PR & R

Total .. . ... ..lwoo.ocoo|roo 4fg (100 000 (100,000 (100,000 {100,000 (1o0, 1Bo [1o0. 303 |00, 79 | oo, 545

—— T
————

Water fted ar 2022 F.| 1. ¥ b : - ] : & ; .
PahnhTmmluchh- p.p6s | r.s%0| 1.665| 2,935 | 2.580| S5.075 | 4.300 | 4825 )| 1.400| 3OTH

caes L Lo, L, L . notest | 1.310 |motest. | 1.477 [notest.| 3 73r |pot st | mol est. | not cif, | not e,
----- & v s s | DL CHE « P00 | Mod R . }8g | not est. qag | Dot est. | Dot e3t, | BOL st | DOL e,
—_—_—— —_ ——
Charaeter of soil . , , , | Virgie uumalou BeMSiub-soil| New sol Vi n.G{:;‘_F'_"r:MHd‘ouﬂd
*ltis t-l}l'li.u that Ihhqlunljtyduﬂ ttpruentﬂu"ﬂu‘bhlﬂhl"'hlchmlﬂn have been extracted
by boiling “ silicious residue ** in solation of carbonate of soda, &e., but simply the amount which was held in

ihe acid solution of the Il:ul Il-m little importance was attached to this determination, not because its existence in
the Pﬁmlhwnﬂdﬂd cultural cheminsts as ** an accident " and ** uncasential " If not ** useleas **
e alow Craps F“‘"'T;i‘“‘ 5. ﬂﬁhnmmty? 3.51{ but because it Is to be found, ordinarily, dissolved
“hcm::rm;ﬂihh:? a nail I.Il'-l.l.'l.“]' bears a pretty constant relation to t htl.ty&:r Time ht:- ?: “I[:Iu;r:hp?rﬁl:u%
iny given ime doubtless d!pmdnmm:dnuwmwmﬂrhmmormnmumum.

In addition to the determinations given in the preceding
table of the composition of these soils, the ‘“ sand and insoluble
stlicates” were analyzed, by the method of fusion, &c., &c.,

with the following results, viz:
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COMPOSITION OF THE SAND AND INSOLUBLE SILICATES IN THE 1
PARTS, DRIED AT z12° F.

No. 1325. | No. 1327.
Silica. . . . . . 8g.560 88 . 660
Aluming, &c., &c. 7-650)
Lime.. . ... 324 9.310
Magnesia . 260
Potash . . . . . 1.464 1.684 | = 1.311 and 1.477, severally calculated into 100
parts of the soil,

Soda .. .4 4 743 .46

Total 100, 001 1CO. 00O

An attempt was also made, with the use of the celebrated
Nobel’s apparatus, to submit some of these soils to silt anal-
ysis; . e. to determine the relative proportions of the fine and
coarser earthy material contained in them; but the results of
comparative operations on the same soil were so discordant
that no value whatever could be attached to them. -

The writer regrets that he was not able, for want of time,
&c., to apply to the silt analyses of some of these soils the
improved apparatus devised by Prof. Eugene W. Hilgard, and
used by him in his researches on the soils and clays of Missis-
sippi, while he was the State Geologist, as described by him
in a paper read by him at the Portland meeting of the Amer:-
can Association for Advancement of Science, August, 1873, and
published in American jfournal of Science and Arts, October
and November, 1873.

The chemical analyses were conducted very much as is de-
scribed in volume III of Kentucky Geological Reports, except
that a larger quantity of the soil was digested in water con-
taining carbonic acid, charged under the atmospheric pressure
only, and found by analysis to contain about 0.9 of its volume
of this gas. Instead of filtering the solution, a proportional
quantity of it was drawn off from the residue by means of a
pipette of proper construction.

The residue obtained by evaporating this solution, frequently

deflagrated when ignited, showing the presence of nifrates.
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This was observed, in a marked degree, with the extracts from
Nos. 1324, 1325, 1326, 1327, and 1329,

The above table of the results of the analyses of these soils
is interesting, as demonstrating, what has frequently been
called in question by agricultural chemists in recent times, the
possibility of ascertaining the agricultural capabilities of soils
by chemical analysis; having due reference, of course, to the
physical conditions.

For the purpose of more ready comparison of some of the
results of these analyses, we copy in the following table the
proportions of some of the most essential ingredients and
educts of these soils:

Extracted Extracted by acids from 100 parts,

by carbon-

ated water

from 1,000 {rganicand| Lime, car- | Phospharic| Puotash,

parts. volatile bonate, acid.

mallers,
No.
134, viegin soil . . . . . . . . 2.322 3.650 ©.130 0.145 0. 120
1325, ald feld, same locality, . . 1.876 2.550 0G0 109 062
1326, old field, same locality ., . 1.220 2.554 12§ .03 .0by
1327, sub-soil, same locality . . . .8g1 2.435 125 d122 .0b2
1328, new field, same localuty . . 1.860 8.ghs 450 .0g3 .483
1329, virgin soil (Youtsey's), high
priced ; considered rich . . z.700 7.615 T LOg0 483 726

Youtsey's land will be seen, by reference to Appendix No.
A. 12, to be strikingly like the California adobe soil in com-
position and consistence. It also resembles good blue grass
soil. The others show a deficiency of lime, potash, and organic
matters, or humus, except that of the “new field,” which, like
No. 1325, is apparently deficient in phosphoric acid, and which
would be much more productive under better culture than it
has received, and with the application of phosphate or super-
phosphate of lime. The use of lime, wood ashes, and of

green crops, especially of clover, would be beneficial to these
soils of Col. Hodges?

VoL, 1,—12 177
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No. 1334—LIMESTONE. Labeled  Blue Limestone (Cincinnati
Group), just below soils Nos. 1329 and 1330. Youtsey's land,
Alexandria Turnpike, eight miles from Newport, Campbell
county.” Collected by Prof. N. S. Shaler.

A hrm coarse-grained semi-crystalline, dark-grey limestone,
full of fossils, corals and shells, with some included nodules of
light olive-grey granular material.

COMPOSITION DRIED AT 212° P,

Lime,carbomate . . . . . . .. ... ... 93.200 = §52.192 per cent. of lime,
Magnesia, carbonate . . . . . . . . . . .. 2,291
Alumina, and iron and manganese oxides . . 1.700
Sulphuricacid . . . . ¢ 00 b e s .. .535 =  .214 per cent. of sulphar.
Phospboricacid. . . . . . . . . . . . . .. .076 = .03} per cent. of phosphorus,
Fobualy e i aowmiE sEw WORTE Bowos 173
S . e e mome eece g e w
Silex and insoluble silicates ., . . . . . . . z.360

100.719

A limestone not very rich in mineral fertilizers, which would
yield a good lime for building purposes.

No. 1335—*“ MARLY SHALE, from two miles south of Newport,
Licking Three Mile Creek. Geological position, * Cincinnali
Group,’ fifty feel above high waler mark of the Ohio river.”
Collected by Prof. N. S. Shaler.

A friable shale of a handsome light olive-grey color, con-
taining fragments of small encrinital stems and of orthis mul-
ticoste.

No. 1336—*MARLY SHALE, from Licking Three Mile Creek,
two miles back of Newport (Cincinnaty Group). About sixly
Jeet above high water mark of the Ohio river. The beds are
about thirty feet thick, with thin partings, and can be easily
stripped. Test their value as marl.” Collected by Prof. N.
S. Shaler.

Of a light olive-grey color., The laminz are thinner than in

the preceding.
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COMPOSITION OF THESE MARLY SHALES, DRIED AT 212° F.

No. 1335. | No. 1336.
BAIEOR . wowoim ow i ow smw S S mawm mEw mUSESIR AR 8w 54.160 5y.260
Aamink. o » o + « 5 5 « & 5 5w wow w owow o oo Aok 12.26g 16.78z2
Iron peroxide, with some manganeseoxide . . . . . . . . . . . . ls.ﬁz © 11.500
Lime,carbomale . . + « & & o o v 0 a0t 00w e e e a s T. : e 56;

Magnesih . . . w4 4 os b s s s B e w6 s s e st e e N | 17
M I:ll:rl‘iﬂ ﬂd llllllllllllllll - e s s -ﬂ% -mg
Solphuricacld . . .« & & . . . . B a i R BTARE e .65 233
Potath . . ¢ « & = = = o o = % » ¢ % « » o a = s 4 = & & 4 = 3.2 4471
B o e e A% R R W RN W R W R R e N F 1.072
Water expelledat red heatand loss . . . . . . . . . . .. ... 4.892 3.336
Total . . 4 o 4 & = 62 = a5 8 & w ¥ B BB & & R a4 a 100, 000 100, 000

These marly shales resemble in composition the marls and
clays reported above.

CARTER COUNTY.

No. 1337—Cray. Labeled ‘‘Fire-clay; average sample from
the upper bed, four feel thick, on both sides of the hill. Ridge
between Grassy and Three Promg Creeks, Boone Furnace
property. Whole bed eight to ten feet thick. Collected by
Phlilip N. Moore.”

The dried clay is quite compact, scarcely to be scratched
with the nail ; has a soapy feel; not adhering to the tongue.
Breaks into sharp angular fragments. It is of a light-grey
color.

No. 1338—CurLAY. “From ridge between Grassy and Three
Prong Creeks, Boone Furnace property. Lower bed. Col-
lected by P. N. Moore.”

Compact, breaking into sharp angular fragments; hardly to
be scratched with the nail; slightly adhering to the tongue;
has a somewhat soapy feel. Presents, in parts, an approach
to an odlitic structure. Color dark-grey, passing into dove-
color,

No. 1330—CrLAY. ““From same localily as preceding. Rougher
part of the upper layer, &c., &c. Collected by P. N. Moore.”
A light-grey compact rock, of a harsh gritty feel; not to

be scratched with the nail. Under the glass showing many
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rounded grains of quartzose sand. Ferruginous incrustation
on the surface.

No. 1340—Cray. ‘“Fire-clay under coal. Old Orchard Dig.
gings, Boone Furnace property, Cnrfar county. Collected by
P. N, Moore.”

A compact shaly clay, with some of the lamellar surfaces
polished in various planes. Has a soapy feel, and no grit.

Of a dull dove-grey color.

No. 1341—Cray. “Fire-clay from same bed as Nos. 1337, 1338,
and 1339. A dark-colored sample from the lower part of the
deposit.”” Collected by P. N. Moove.

Compact fine-granular; hardly scratched with the nail;

adhering very slightly to the tongue. Of a dark brownish-
slate color.

No. 1342—CLAY. “Fire-clay under the twelve inch coal Geo.
Osenton's land, near Grayson, Carter county. Sampled by J.
A. Monroe."'

A grey or ash-grey clay in a pulverulent condition.

No. 1343—CLAY SHALE. Labeled “Argillaceous Shale, with
some Lingule near the lop. Kailrvoad cutl, half mile soulh of
Station (Fastern Kentucky Railroad), Grayson, Carter county.
Collected by Prof. N. S. Shaler.”

A soft friable shale of a light buff-grey color, mottled and
colored between the laminz with ferruginous and black.

{OMPOSITION OF THESE CLAYS, &c., OF CARTER COUNTY, DRIED AT

z1z* F.

Mo 1337. | No. 1338, | No. 1339 | No. 1340, | Bo. 3341, | No. 1342 | No. 13

I v i i T e 48 560 45.oba 54 G20 G g0 45. 550 by ohe 66 ol
AJUPIBE & & ae e s e E e e o e 37471 38. 53¢ 33, 456 27.203 43-775% 24, By 2y 79
T e e S U avwace, | atrace. | atrace. | atrace, | atrace, | notest, not ok
L g e g B e T 045 | atrace. | atrace. LE45 . 538 CF it
MAgnesia . . . . . e ow e oe e o s . a trace. a trace. atrace. atrace. a trace, : A L
Phosphoricacid . . . . . . .. .. . 255 &6 T4 -S4 L 3o m 1}
Sulphude acid . . . . . . . . . . . notest. | potest, | motest, | notest, | motest L5y | mot el
Puaah o oG i s s e .28g LA a3 1850 933 751 2.093
| R L R S .283 S 341 m .5y .7 (5L 247}
Water expelled at red heat . . . . . 13.030 14200 i, 7. 756 B.533 8. 300 5.
g i ) tos.oon | too.oo0.| too.oo0 | too.oon | too.ooo | 100, 3Ba Koo o

13
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The composition of these clays indicate that most of them
are highly *‘refractory” or fire-clays, and that all could be
used for the manufacture of stone-ware, terra cotta, &c.
Those which burn white might be used for “delf ware,” or
« queen’s-ware,” so called.

The most refractory are, probably, Nos. 1337, 1338, and
1339; the next, Nos. 1342, 1341, and 1340. The least re-
fractory of all is the clay shale, No. 1343, which, however,
notwithstanding its more than two per cent. each of potash
and soda, would answer for the manufacture of stone-ware,
and, most probably, of ordinary fire-brick.

It is found that a large relative proportion of silica or sand
increases the refractory quality of the clay, and, according to
the experiments of E. Richters® (1868), this quality is least
affected by magnesia; more so by lime; still more by iron
oxide; and most by potash. The influence of phosphates
has not been fully determined.

For comparison, the analyses of two of the best Kaolin
clays of France, of the best Stourbridge clay of England, and
of a crucible clay, are here appended:

(a) () (<) (4)

L 48.68 55.30 63.40 47.50
Alumina . . . . . 4 . v s e e e e e 36.92 3o.30 ii.70 34.37
dnmroxide- Sy LG fat dE aes e ko, ke 2.00 3.00 1.24
LEROE.w wovon somim womiw siwe moEE not given. |not given | not given. .50
Magmesid o o o o i s se s s e e e .52 .40 not est, 1.00
Phosphoricacid . . . . . . . . o v o . not given.

Sulphuricacid . . . . . .. . .. . .. not given.

Pobmh. Lo Gt SN SRR EEER not est. 1:10 ; not est.
BN 2y poen waRCE I Mo A & .58 2.70 90 notest,
Water expelled at red beat. . . . . ., . . . 13.13 8.20 | not given. 1.00

(#) Porcelain clay of Saint Yriciex ; analyred by Forchammer,
1#) Porcelais clay of China: anal and Salvetat.

te) Stourbridge fire-clay ; anal ﬂd'?:ruf
P Ry iy chatgiy oy e Pt B b .
It is evident our fire-clays do not suffer in comparison with
these, and that the industrial value of these large deposits in
our coal measures is very considerable.

[ For other fire-clays see Greenup county, &c.]

*R. Wagner's Chemical Technology, American edition, page 294.
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COALS OF CARTER COUNTY.

No. 1344—"CoAL, probably sub-conglomerate, at Old Orchard
Diggings. (Eight inches of coal, four inches of slate, six inches
of coal.) Boone Furnace property.”

A dull slaty coal, having much fibrous coal between the
laminz. Exterior stained with iron oxide.

No. 1345—“Coav, No. 7, from old entry back of Star Furnace.
Upper layer twently inches thick (Coalton coal). An average
sample, collected by A. R. Crandall.”

Breaks easily into thin irregular lamina, with some fibrous
coal between. Incrusted somewhat with iron oxide.

No. 1346—“CoaL, No. 7, from old entry back of Star Furnace.
Bottom layer, two feet two inches thick. Collected by A. R,
Crandall.”

A pure-looking coal; fracture glossy and pure black, some-
what like that of asphaltum. Very little fibrous coal, pyrites,
or ferruginous incrustation apparent,

No. 1347—CoaL, No. 7, from entry back of Star Furnace.
Middle layer, two feet thick. Collected by A. R. Grandall.”

Appears to be intermediate in quality to the two preceding.

No. 1348—CoaL, No. 7 (Coallon). Average sample from Wiley
Pritchard s bank, near Mount Savage Furnace, Carter counlty.
Collected by J. A. Monroe.” .

No. 1349—"*CoaL, No. 7. Average sample of the six feet Coallon
coal, from all parts of the bed. Divide between Stinson and
Straight Creeks. (Two hundred and seventy-five feet level.)
Mount Savage property. Averaged by P. N. Moore.”

No. 1350—“CoartoNn CoaL (No. 7 coal), from drift on Gum
branch of Straight Creek. Mount Savage Company drift,

lower part of the bed. Averaged by P. N. Moore.”
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No. 1351—“CoarLTOoN CoAL (No. 7 coal), from drift on Gum
branch of Straight Creek. Upper part of bed, M!. Savage
property. Averaged by P. N. Moore.”

No. 1352—"“Average sample of Coalton coal (No. 7), Watson
Bank, Willard, Carter county. Averaged by J. A. Monroe.”

No. 1353—"*CoAL (No. 1) from Grakam bank, Little Fork of
Little Sandy river, near Willard. Average sample by P. N,
Moore.”

[See appendix, Nos. 1646 and 1647, for the analyses of two other samples of the coal from
this bank.]

No. 1354—CoarLtoN CoaL (No. 7), from main eniry, west of
Dry Fork, Willard. Averaged by P. N. Moore.”

A jet-black pure-looking coal, showing iridescent colors on
portions, and having very little fibrous coal or pyrites.

No. 1355—*Coarton CoaL (No. 7) from Old Lost Creek drift,
near Willard., Averaged by P. N. Moore.”
Of rather a rusty black color; shows but little fibrous coal
or ferruginous stain.

No. 1356—CoaL (No. 2) from Kibby drift, Everman's Creek,
two miles from Grayson, Carter counly. Average sample by
J. A. Monroe.”

No. 1357—"CoaL (No. 1) from Stone-coal branch of Tygert
Creek, Carter county. Averaged by P. N. Moore.”

No. 1358—“CoAL (probably No. 2) from a guarter of a mile
north of N. Lewis' house, Barrelf's Creek, Carter county.
Averaged by P. N. Moore.”

No. 1350—“CoaL (probably No. 3) from Carter farm, two miles
east of Grayson, on Dr. Jones’ land (not a very good average

sample). P. N. Moore.”
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No. 1360—*"COKE, made from the No. 7 coal, in oven, by Mr.
Bates, Willard, Carter county. Collected by A. R. Crandall.’

A bright-looking coke somewhat dense.

COMPOSITION, AIR-DRIED.

Hygroscopic MOISIUFE . . & + & 4 & « & & ¢ & o o ¢ + o s + & « 8 o & & & 2.46
Volatile combustible matters . . . . . . . . . . . . i d s e 4 e e oa s 1.84
Coke [dr¥) - v « & ¢ v = o % = & = % = = 4 s % « =2 ¥+ 2 o= w2 = o o 95 .70

T woom oo e weEeE E ol FEvEE RUIEL RN LG ELEGE RO R 10O . 00
Total volatile matters . . . . . . ., . . . L R BRSO BT Rl a0 . 4.30
Fincd caibion . s o s 2308 508 soa d & g8 mlEon Eoa SORLE SR M 87.34
Aehew: wnits iEm SR PR S Sg SR B 2aN SEe 8 8.36

Tobal, Sl e T N P WIS TR PN BNNE SN Seil oS 100.00

%

Colorof theash . . & . . = & 5 = = & 5 5 2 s s = = & & 5 2 & & & & 4 s Lilac-grey.
Fercentage of sulpbur. . . . . . . . ¢ & & o 4 & & & & 4w 2 o v s e e z.026

The proportion of sulphur has been but slightly reduced by
the coking of this ceal. It is probably mostly in combination
with iron, as iron proto-sulphide, and may not seriously injure
this coke as fuel for the smelting and working of iron.

IRON CARBONATE ORES AND FERRUGINOUS LIMESTONE OF CARTER
‘counTy.
No. 1361—FErrUGINOUS LiMESTONE., [Labeled *“Limestone Ore,
from Old Orchard Diggings, Boone Furnace property. Aver-
aged by P. N. Moore.”

A dull-looking, fine-grained or compact ferruginous lime-
stone, of a light-grey color, varied in parts by infiltrated
hydrated oxide of iron. Fracture somewhat hackley. Specific
gravity = 2.879.

No. 1362—Curav IRON-STONE. Labeled * Limestone Ore from
drift at Old Orchard Diggings, head of Grassy Creck, Carter
county. Undecomposed ore. Average sample from various
parts of bed No. 1. Boone Furnace property. Collected by

P. N, Moore." .
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Irregular nodules and masses of clay iron-stone; varying in
color from light-grey to blackish; mixed with some hydrated
iron peroxide.

No. 1363—CrLAY IrRON-STONE. Labeled “ Kidneys in shale below
the coal described, No. 1344, at Old Orchard Diggings,
Boone Furnace property, &c. Shale, with the kidneys, four
inches thick. Collected by P. N. Moore."”

Irregularly shaped nodules of fine-granular clay iron-stone
superficially coated with hydrated brown iron oxide.

No. 1364—CLAY IRON-STONE. Ladeled ' Limestone Ore (No. 1),
Horsley bank, Boone Furnace property, &c. The undecom-
posed cavbonate. Collected by P. N. Moore' (for a cabinet
specimen).

A fine-granular ore, varying from light-grey to purplish-
grey, and incrusted in parts with limonite.

No. 1365—Cray IroN-sTONE AND LimoniTe Mixep. Labeled
“Average sample of [imestone Ore (No. 1), Horsley bank,
Boone Furnace property, &c. Collected by P. N. Moore."

A mixture of fragments of clay iron-stone and limonite ores.

No. 1366—CrLAY IrON-STONE. Lapeled “Blue Limestone Ore,
Jrom west bank of Tygert Creek, about two miles from [ron
Hills, Carter county. Average sample by P. N. Moore.”

Fragments of clay iron-stone nodules, invested externally
with limonite layers.

No. 1367—CurLay IroN-sToNE. Labeled *“Lower Block Ore, on
Dry Fork of Sinking Creek, Carter county. J. M. James
land (six inches of undecomposed siderite). Average sample,
oy P. N. Moore.”

Compact clay iron-stone, with some little limonite.

No. 1368—CrLAvY IrON-sTONE. Labeled “ Foxden Ore. Means
and Russel land, Cumming's branck of Euverman's Creek,

Carter county. Averaged by P. N. Moore.”
186



CHEMICAL REPORT. 51

The undecomposed carbonate covered with layers of lim-
onite of various tints, some of which are ochreous.

No. 1360—CrLAY IRrON-STONE. Labeled ‘Grey Limestone Ore,
Mount Savage Furnace. Average sample, by J. A. Monroe.”
Grey granular and odlitic carbonate, with more or less lim-

onite ore.

No. 1370—CrLAyY IRON-STONE. Labeled ‘“ Lower Block Ore. Mr.
Everman's Sammy's branch of Barrell's Creek, Carter county.
Averaged by P. N. Moore.”

Mostly dark-grey, fine-granular carbonate ore, with some
incrustation of limonite.

SUMMARY OF THE COMPOSITION OF THESE CARTER COUNTY CLAY-IRON-
STONE ORES, &c., DRIED AT 212° F.

Mo, 1361|Na, 1362No. ljﬁJNu. 136y Na. lﬁJHn. 1;'&'!1&* 1367 Mo, lﬂrﬂq, I#th. 13170
Iron, carbonate . , . .| 24.4o8 | 61,730 | 6o 66 | 65.008 | gg.242 | a7.500 | Ga.jan | 4fi.8g3 | o708 | 47.31
Iron, peroxide . . . . .. . « «| 4410 vo.oay | S.94% | 27.296 | 36.240 | 4.989 | 9.255 | 3r.544 9734
Aluming, . . .+ .« o » g0 | a.o60| v.boo| f.obol 1.g58a| g.0af| J.901 | K.703| L7 4. 197
Lime, carbomate . . . .| 45.200 | 4.4B0 .ago | 3,730 | 6.5Bo ’.i" 13.000 | E3.400 | 2.730 5. T30
Magnetia, carbonate . . | 24.328 |atace.| 2.838 | 5.0 1046 | 2838 R LA50 T 1.2&
HanF'nﬂ-t. carbonate . . 390 50 | 3.5 | 2339 B2 .37 Jdar | Bot esk. ol c
Pha-i:::.id{l.ﬂhjld.r.l.J 4T L3313 32T 11 -732 1% ' A2 - 133
Sulphuric acid (achydr. .43 |Dotest.| .g3ax | 1.380 4,5;1' L T8 ¥ B trace, e 151
Silica and insod, i 2.420 | 21960 | 53.7%0 | to.260 | pi.eto | 25080 | 1o 940 | 93 510 | 95.430 | W2
Kf}-—:n;g:lhﬂ—a - go | . . .| 2003 woasa | ene ok wia bae viabe et aia ] e i
Waler loss. . . . - l.;ﬁ 5367 | 3oay|. .. .| t.955 | G.oo% N 1. 951 | B.513 4.707
Total , . . . .. . .| 100.00 [1o0.000 | 100,00 |to0, 600 |10, coo® 100, 000 |too.ooo |160. oo |1oo, 000 | 100, coo
Per centage of iron. . .| 1o.960 | 33 578 | 37.285 | 35.540 | 40.465 | 30.598 | 33.348 | ag. 16 | 36.6a7 | =g .G85
- —_— — =t
Per ct, of phosphorus .| o.ofiy | o136 | o.0s5 L1 .31 Lol ol 427 1hy .-
— L =l
Per centage of sulpbur .| o203 ]. . . . 308 .53y | n.Bsg Lol .offla |. ., .. S10h obo
—=— I " ——— . —y
Percentageof allica . .|. .« ofe oo oleocalewsaleanea| 3380 B.980| 20,860 | 10.560 | 15.76a

* This sample bad ia it visible fragments of pyrites, and bence the abore may not be an exact determination of
the average sulphur of this ore.

No. 1361 would be unobjectionable as flux for richer ores,
were it not for its considerable proportion of sulphur. It
would make good lime for agricultural uses; which would
make a strong cement with sand for all building purposes,
where its color would not be objectionable.

The Horsley bank ores Nos. 1364 and 1365, although rich
enough in iron, also contain quite large proportions of sul-
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phur, exceeding in this respect all these ores; many of which
may be considered quite good of their kind, as may be seen
on examination of this table.

LIMONITE IRON ORES OF CARTER COUNTY.

No. 1371—LivMoniTE. Labeled *“Limestone Ore from Horsley
bank, Boone Furnace property. (A cabinet specimen.) Col-
lected by P. N. Moore.”

In irregular curved lamina of various tints, from dark brown
to red and light yellow; with some soft ochreous ore.

No. 1372—LimonNiTE. Labeled * Average sample of Lambert
Main Block Ore, Polato Knob Hill. From the stock pile,
fron Hills Furnace, Carter county. Collected by [J. A. Mon-
roe."”

Ore varying from dense dark chocolate-brown, irregular
laminz and grains, to brownish-yellow soft ochreous.

No. 1373—LimoNITE. Labeled * Potato Knob Jron Ore. Aver-
age sample. ITron Hills Furnace, &e.”
In nodules varying from one to six inches in diameter.
Exterior of hard dark-brown limonite; interior nodules soft
and porous, of yellowish and reddish-brown colors.

No. 1374—LivoNiTE. Labeled “Main Block Ore, Stewarl
bank. Divide between Barvell's and Everman's Creeks, three
miles west of Grayson, Carter county. Average santple.”
The irregular lamina and concretions varying in color from

dark chocolate-brown or purplish to greyish-yellow.

No. 1375—LiMoNITE. “From Royster Hill Lambert bed. Ivon
Hills Furnace. The ochre from the lower part of the bed.”
Porous 2nd showing a small oélitic structure. Color brown-

ish and greyish-yellow.

No. 1376—LivoNite. Labeled “German Ore. Smith Hill.
Taken from an imperfectly shown bed, possibly not fully repre-
senting the whole bed, except that the ore seems very uniform.
None of the blue ore, or kidneys above the main bed, included
in this sample. Iron Hills, Carter county. Collected by P.

N. Moore."
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Ore generally porous or ochrey, of a yellowish-brown color
mottled with light-grey. Some few laminz of hard limonite.

No. 1377 — LiMonitE. Labeled “ Crown Ore. Smith Hill.
Iron Hills, &c. Average sample, from upper part of the bed
only, by P. N. Moore.”

Composed of irregular laminz of dense dark-brown limonite,
with cavities and included soft ochreous ore.

No. 1378—LimoniTe, Labeled “Lower Block Ore. Perry's
branch of Tygert Creek, west of Olive Hill. Land of Tygert
Valley fron Company. Average sample by P. N. Moore.”
Fragments of dense limonite laminz mixed with some small

clay iron-stone nodules.

No. 1379 — LimMoNITE. Labeled ' Average sample of Lower
Block Ore, from road on west side of Garvin's Hill, west of
Olive Hill. Land of Tygert Valley Iron Company.”
Fragments of limonite laminz and clay iron-stone nodules.

No. 1380—LiMonITE. Labeled *“ Block Ore from Garvin's Hill,
west of Olive Hill. Land of Tygert Valley Iron Company.
Average sample.”

No. 1381—Limonite. Labeled ““ Main Block Ore; Old Mount
Tom Ore, Carter county. Averaged by J. A. Monroe.”

A very dense ore, in curved irregular laminz of deep bluish
and brownish colors, with some d.rk-brown softer ore between.

No. 1382—LimoniTE, &c. “Main Block Ore with associated
overlying Kidney Ore, from Kibby Diggings. Divide between
Lost and Tygert Creeks. Carter county. Averaged by J. A.
Monroe.”

Small nodules of fine-granular grey carbonate ore, sur-
rounded by curved irregular laminz of dense limonite, fre-
quently separated by soft ochreous ore.

No. 1383—LimoN1TE. “Rough Ore, one hundred feet above the
Foxden Ore (see clay iron-stones), on Means and Russels
land, Cumming's branch of Everman's Creck. Averaged by

J. A. Monroe.”
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In irregular hard thin laminz of dark-brown to brownish.
yellow colors; with some soft ochreous ore.

No. 1384 — LimoNiTE. “Ked Limestone Ore from Grakam
bank. Average sample from the stock pile, by P. N. Moore."

In curved, irregular, hard laminz; varying in color from
yellowish and reddish-brown to deep brown and almost black,
with soft, lighter colored ochreous ore incrusting and included,

No. 1385—LimoniTe. “Yellow Kidney Ore, Mount Savage
Furnace, Carter countly. Average sample, by P. N. Moore."
In irregular curved laminz, involving nuclei of softer ore.

Color varying from deep brown and red to yellowish.

No. 1386 — LimoniTe. “Main Block Ore, Stinson Creck.
Mount Savage Furnace. Average sample, by J. A. Monroe."

Curved irregular laminz of dense limonite; generally dark
colored, including light-grey nodules of porous carbonate of
iron ore.

No. 1387 — LIMONITE. “Ore seventy-three feel above the sub-
carboniferous limestone. On Clark’s branch of Tygert's Creek,
two miles from Iron Hills Furnace. Average sample, by P.
N. Moore.”

Varying from dense, dark-colored limonite laminz to soft
ochreous ore.

As will be seen, on examination of the following table of
their composition, these limonite ores of Carter county are
generally good, and may be profitably worked with proper
management in the smelting; although some of them contain
too much sulphur and phosphorus to make very tough iron.
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LIMESTONES OF CARTER COUNTY.

No. 1388 —“LIMESTONE used as a flux at Boone Furnace when
in operation. Collected by P. N. Moore."

A hard, compact, light buff-grey limestone. Fracture some.
what conchoidal.

No. 1380—*"LIMESTONE (sub-carboniferous) to be used as flux by
the fron Hills Furnace. Averaged by P. N. Moore.”
A compact or fine granular limestone, of a light-grey color.

No. 1390—““LIMESTONE used as flux at Mount Savage Furnace,
Average sample, by J. A. Monroe.”
A compact limestone of a dark-grey color, mixed with frag-
ments of ferruginous sandstone and chert.

COMPOSITION OF THESE LIMESTONES, DRIED AT 212° F.

No. 1388. | No. 138g. | No. 1300,

Wpecific GravilyYe . o o 4+ s s s 5 s s w88 e 2.624 2.700 not est,
lLimecarbomate . , , . . - & ¢ 4 4 4 4 4 i a4 97 .720 95.150 75-750
Magnesia, carbonate . . . . . . . . 4 4 4 e v o4 s s not est, .245 .§75
Alumina, and iron and manganese oxides . . . . . . . . 300 1.390 6.403
Phosphoric acid {anhydrous) . . . . . . . ... .. .083 130 W07
Sulphuric acid (anhydrous) . . . . . . .« . . . . . not est. a trace. 775
Porash & . . o'% o sm o 5. % 65 & b 5w winw ¥ L1158 not est. not sl
B, e R e R e e e W 167 not est, not esl.
Silica and insoluble silicates , . . . . . . . . e oaw 1.560 3.060 14.700
Sclublesilica . . + « + « s o 5 o 4 5 5 4 o Eow e 120 nut est. *1.740
Total ., ., . . .. T T T 100, 068 99.975% 100, 000
Percentageof lime. . . . . . . & - & v + & s aa 54.723 53.284 42.420
I S— -
Per centage of phosphorus . . . . . . . . . o0 ... ] 036 .o56 032
Per centage of sulphar . . . . . . . . .+ . . & nol est, | a trace. 3o

* Water and lo=s,

Nos. 1388 and 1389 are very pure limestones, and very
suitable for use as flux in the iron furnace; but No. 1390 is
quite objectionable, because of its considerable proportion of
sulphur, and its nearly fifteen per centage of silicious matters.
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PIG IRONS OF CARTER COUNTY.
No. 1391 — P16 IrRON. ““Foundry No. 2, made at Boone Fur-
nace, Carler county, in 1870."
A brilliant grey iron; moderately coarse-grained. Yields to
the file; but breaks readily under the hammer.

No. 1392—Pic IroN. “Foundry fron No. 1, made at Boone
Furnace itn 1870."
Darker colored, somewhat finer-grained, and softer than the
preceding ; flattening somewhat under the hammer.

No. 1393—Pi1c Irox. “fot Blast, No. 1 Foundry (“sow’),
Iron Hills Furnace, Carter county. Collected by P. N. Moore.”
Rather coarse-grained; with brilliant grains, Yields to the

file, but is somewhat hard. Flattens but little under the ham-

mer.

No. 1394—Pic Iron. “Hot Blast, No. 1 Foundry, Mount
Savage Furnace. Collected by P. N. Moore."

A brilliant coarse-grained iron. Hard, but yields to the file.
Extends but little under the hammer.

No. 1391. | No. 1392. | No. 13593 ’ No. 1394
Specific Eravity. « « « .« . v 2 0w e . . . ] 6.423 6.90%5 | 7.021 6.589
|
Iron . L . e e e e e e e e e e e . oo . g8 'I 0}.202 92.387 91.502
Oaphie: . .o Vs s v o v o ad oo v s 2.164 2.940 3.340 z.g‘;o
Combined carbon. ., . . . . . . . . ... L1156 .00 .760 | .030
Mangaioete 0L R et woae B : .L15 .083 056 .I123
HHE, « i wiwes fans waes WS 5 2.682 1.634 2.240 4.470
h!ﬂg ------ " & ¥ 2 #F B B 4 ¥ ¥ & l‘-- lh :-4'6“ -ﬁm l.[ﬁO
AlinUIm. . o o i s ¢ o s & 8 8 =0 & 4 .479 .330 .120 .28
Caleium ., . L. .. e e e not est. not est. .120 144
M“Lmt-‘l“m - L] L & - - Ll - & - - £ ] - - - ® L ] & L] - L . L # +n56 Ll I l 2
I:ntﬂ'.“'iu'm " 8§ o= # & &% & % & ® % ® 8 F L] = 8 @ = m = = g H -n&: iﬂ?ﬁ‘
modlilgr sl Fiots Sime BERE Sl mldbenn DREBER Seile pnoein 023
PROSBOR . . ooy s wreld twiE o .304 .486 .836 .203
Sobphurl o GG ST S weia nut est, 079 .08y LO41
Totaly s ¢4 o ua e i 1or.284 | loo.672 100.680
g N } .
Total carbon. n EEE WOURRE FEDR AVECE 8 z.280 3. 000 4. 100 2.700
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SOILS OF CARTER COUNTY.

No. 1395—So1L. “From the farm of Jas. W. Scolt, near Lower
Tygert bridge, near Olive Hill, Carter county. Top soil in
oak woods, sixty feet above the bed of the creek. Limestone
slope southward. Drainage between the slope and the sand-
stone capping the hills. Sample to depth of six inches. Col-
lected by Prof. N. S. Shaler.”

Virgin soil. Soil of a greyish orange-buff color, with streaks
and mottlings of dark-grey. Compacted into clods in the
bag. The coarse sieve (289 meshes to inch) removed about
six per cent. of ferruginous and decomposing cherty fragments.

No. 1396—So1L. Labeled Sub-soil of the preceding, one foot

below the surface, &c."”

This sub-soil is of an orange-red, or bright red ochre color.
Compacted into clods in the bag.

The coarse sieve removed from it a very small quantity of
small fragments of weathered chert, &c.

No. 1397—"So1L from the farm of Jas. W. Scott (locality as
above). Old field, in pasture for ecighteen, and cullivated for
Jfive years. Slope from height of limestone bench and sand-
stone beyond. Northern exposure, thirty fee! above Tygert
Creek. Collected by N. S. Shaler.’

Soil of a dirty-grey buff color. Sifted out about five per
cent. of cherty and ferruginous small fragments, with the
coarse sieve.

No. 1398—“SuB-s0IL of the next preceding, one jfool below the
surface, &'c."

Sub-soil colored like next preceding ; slightly more reddish.
Sifted out, with the coarse sieve, about twenty-three per cent
of small fragments, more or less rounded, of ferruginous sand-

stone, iron ore, and weathered chert.
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No. 1399—"Top Soiw. Woods near from Hill, Carter county.
From eastward slope, ravine lo southward. Limestone above,
twenty-five feet thick. Conglomerate still above. Oak and
beech woods, about one hundred feet above Tygert Creek.
Collected by J. A. Monroe.”

Soil of a grey-buff color. Sifted out, with the coarse sieve,
about sixteen per cent. of shaly ferruginous sandstone frag-
ments.

No. 1400—*"SUB-SOIL of the next preceding, laken eighteen inches
below the surface, &c., &e.”
Sub-soil of a lighter color than the surface soil and more
adhesive. Contains fragments of sandstone.

No. 1401—""Tor SolvL, for six inches below the surface, from an
old field on Riggs’ farm al Iron Hills. From the slope of hill
toward Tygert Creek. Limestone one hundred feel or more
above, and sandslone above that. Woodland a few rods off to

lop of the hill. This field has been cultivated in corn for

many years." Collected by J. A. Monroe.

Soil of a grey-buff color. Sifted out of it, with the coarse
sieve, about twernty per cent of fragments of ferruginous sand-
stone, &c.

No. 1402—SUB-SOIL of the next preceding, ltaken eighteen inches
[from the surface, &e., &e.”
Of a handsome yellowish-buff color. Compacted into friable
lumps in the bag. Sifted out, with the coarse sieve, about ten
per cent. of fragments of ferruginous sandstone and iron ore,

No. 1403—*SurFACE SoiL, from woodland on farm of William
Abbott, five miles west of Olive Hill, Carter county. One
hundred and fifteen feet above the west branch of Tygert's
Creek. Slope northwest. Limestone on top of the hill. Col-
lected by A. R. Crandall”’

Soil of a grey-buff color. The coarse sieve removed a con-

siderable quantity of small ferruginous and cherty fragments.
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No. 1404—**'SUB-SOIL of the next preceding. One foot from the
surface, &c., &e.  Collected by A. R. Crandall.”

Of a buff color. Contains angular fragments of ferruginous
sandstone.

No. 14905—*OLp FiELD SoiL. Farm of *William Abbott, west
branch of Tygert's Creek, &e. [Field fifty-five feel above the
bed of the creek; on bench of Waverly sandstone. Tops of the
hills capped with limestore. Surface soil; has been cultivated
sixly years; was once an orvchard.” Collected by A. R. Cran-
dall.

Soil of a light grey-buff color; aggregated into friable clods
in the bag. The coarse sieve removed from it less than two
per cent, of small silicious sandstone, cherty, and ferruginous
fragments.

No. 1406—"'SUB-S0IL of the next preceding ; one jfoot below the
surface, &c.”’  Collected by A. R. Crandall.
Sub-soil of a lighter and more clear buff color than the
surface soil; contains less than two per cent. of small cherty
and ferruginous gravel.

No. 1407—So1L from an old field on Widow Garvin's farm,
Jfour miles west of Olive Hill. Ten feet above the bed of
Tygert's Creek. On Waverly sandstone; with limestone and
coarse sandstone near the lops of the hills. Surface soil. Col-
lected by A. R. Crandall.”

Soil of a grey-buff color, contains about four per cent. of
small rounded ferruginous sandstone and cherty fragments.

No. 1408—“SuB-SOIL of the next preceding, one fool fo eighteen
inches below the surface. Collected by A. R. Crandail’
Sub-soil of a lighter color than the preceding surface soil ; in

friable clods.

Sifted out, with coarse sieve, about eight per cent. of fer-

ruginous, cherty, and sandstone fragments.
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No. 1409 — SoiL. Labeled ‘' Sub-sotl of botlom land, two feet
from the surface; twenty-five feet above Liltle Sandy river,
Grayson, Carter county. The surface soil was nol collected on
account of accidents affecting its composition.”” Collected by
Prof. N. S. Shaler.

Sub-soil of a light buff-grey color; nearly white; in friable
lumps. Seems to be mainly composed of fine grains of sand.

COMPOSITION, DRIED AT 2127 F.

Wolatile and combustible matters, expelled at red heat . . 2. 500
Alumina, and iron and manganese oxides ., . . . . . . 11,500
Limecarhomate . . . . = & & + &« & = & = = & & = = L5060 = . 313 per cent. of lime,
MEPREEIE . = s 5 5 8% mob 8 s s Boe s B S b 121
Fhotphoric aeid & « w '« & &% sie 6 a & & & 4 & » u 223
Sofptovic atid. . s oocnomow o woww siEe e vow not est.
Putash (total obtained by fusion) . . . . . . . . « . . . 366
Soda (total obtained by fusion) . . . . . . . . . . . . .
Silica (separated by fusion) . . . . . . Pid W a0 B Bon B4.000
Loss!s g ey iy ol o ow S9N W aE E B 143
100 . 000

This sub-soil having been analyzed by fusion with the mixed
alkaline carbonates, and not by digestion in chlorohydric acid,
as the other soils of this county were treated, could not be
tabulated with them.

The proportions of potash and soda given above appear
large, as compared with those found in similar sandy soils by
digestion in acids; but these represent the fofal amount of
these alkalies, contained not only in the soluble portion of
the soil, but also in the insoluble silicates; the process of |.
Lawrence Smith for the separation of the alkalies from sili-
cates, viz: fusion with a mixture of lime carbonate and ammo-

nium chloride, having been employed in the above analysis.
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Although these Carter county soils cannot be classed with
the naturally very rich soils, there is no apparent reason, in
view of their composition, why they may not be made quite
profitably productive, under proper culture and by the obsery.
ance of the golden rule of agriculture viz: to restore to the
soil in manures, &c., the essential ingredients which are
removed from it in the crops. These soils are measurably
deficient in Aumus or organic matters, and contain rather more
than the normal proportion of sand and silicates. These
defects may be remedied in some localities, where the sub-soil
contains more clay, &c. (as is the case with No. 1396), by
gradually bringing up the sub-soil, in the annual plowings, with
the simultaneous use of clover and other green crops. It ap-
pears also from the analyses, that while lime and potash seem
to be in sufficient abundance, phosphoric acid is rather def.-
cient in most of these soils. The use of bone-dust, or other
phosphatic fertilizers, would doubtless be beneficial.

The influence of cropping on the composition of the soil
may be measurably observed by comparing the analyses of
the virgin soils and the old field soils, as given above. In all
the proportion of organic matters is found to be reduced, and
that of the sand and silicates increased, in the old field, as
compared with the virgin soil; and in most of them a reduction
in quantity may be seen in the potash and phosphoric acid of
the old field; showing the exhausting influence of cropping
without the use of manures.

EDMONSON COUNTY.

No. 1410—LivoNiTe. Labeled “From Bythe Meredith farm.
Collected by Prof. N. 8. Shaler (Nolin)."

Composed partly of elliptical hollow concretions of dense
dark reddish-brown laminz, with some softer ochreous ore.

No. 1411—LimoNiTE. Labeled * Procltor Ore Bank, Sycamore
Creck. Collected by Prof. N. S. Shaler and J. R. Proctor.”

Principally in dark brown dense laminz, forming an irregular

stalactitic, hollow columnar structure with septz (or irregularly
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large cancellated), incrusted with some softer yellowish and
brownish ochreous ore.

No. 1412—LimonNiTe. Labeled “ Frederick's Bank, Beaver Dam
Creek. Two hundred feel above the limestone. Collected by
Prof. N. 5. Shaler. (Five feet ore, Uniform.”)

Generally of a yellowish-brown color, porous and cellular;
but with some dark hard laminz, small whitish odlitic concre-
tions some of which are hollow, and brownish and yellowish
ochreous material. Contains some fossil shells, &c.

COMPUSITION OF THESE EDMONSON COUNTY LIMONITE ORES, DRIED

AT 212° F.

No. 1410. | No. 1411. | No. 1412.

Tomopereide . & o ah W Woe wesa B oRTE e e 55.028 76.284 52.926
MUDMBE & e ECeE e el e moeH ereE M 1.006 2.361 4.792
Manganese, brown oxide ., . . . . . . .+ . & . . . . 040 .030 210
Lime cathoBRte & & = & Jid i h sd s s e a trace. .180 . 150
Magnesiz . . . . . + » oAl e TR R R RN R .108 .068 425
Fhsphosicacid . . . o o 4 ¢ o 4 s o a s o 0 »ou .312 1.055 - 355
miphtric acid . o 0 LT Ein deie weiE soe 133 LA51 143
Water expelled at red heat . . . . . . . . « . . . . . 8.300 12.000 10. 400
bilex and insaluble silicates . . . . .« & . 2 . . . . . 35-180 7.951 30.580
RO SnstE RTR R Souig weE peE B85 100.107 | 100.08%0 100,011
L 35.519 J 53-399 37.048
Phosphorus, percentage . » + + + v . s & o o 0+ . . 115 .460 154
Sulphur, percentage . . . 0. . . L L. L. CEE A .053 .059 .057
Sila, percentage . . . . .. .0 u b0 e .. - 33.700 7.660 29.160

These are good iron ores. No. 1411 is more than usually

rich in iron, but it contains more phosphorus than is desirable.
[See Appendix for other iron ores of this county.]

No. 1413—CoAL. “From Tar Lick, Davis Creek, Edmonson

-f:Sa;:mjy_ Five and a half feet thick. Collected by Prof. N. S.
taler.”
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A glossy splint coal, breaking into thin irregular laminz,
with tar (petroleum) and fibrous coal—the remains of reedy
leaves—and more or less fine-granular pyrites between them,

No. 1414—CoaL. “Found on Mill branch. Level of main
Nolin coal. Collected by Prof. N. S. Shaler.”

Splint coal. Separates under the hammer into thin irregu-
lar laminz, with fibrous coal, containing fine-granular pyrites
between.

No. 1415—CoaL. “Found on the surface. Has been longer
exposed and move weathered than the preceding. Mill branch.
Collected by Prof. N. S. Shaler.”

No. 1416—CoaLr. “From Knob Lick, Dismal Creek. Geolog-
ical level of main Nolin coal. Collected by FProf. N. S. Sha-
ler."”

A weathered specimen of splint coal, incrusted with ochreous
iron oxide on the surface. Separating into thin irregular lam-
inz, with fibrous coal between.

No. 1417—CoaL “At Gross', one hundred and eighty feel
above Bear Creck. Collected by Prof. N. S. Shaler and
F. K. Proctor.’

A splint coal, breaking into thin irregular laminz, with
fibrous coal and much fine-granular pyrites between.

No. 1418—CoaL. “Shoal branch, Nolin coal. Collected by
Prof. N. S. Shaler and J. R. Proctor.”

Splint coal, breaking into thin laminz, with fibrous coal and
but little pyrites between them.

No. 1419—CoaL. “Zar Lick Coal, branck of Davis. (Main
Nolin coal) Collected by J. R. Proctor. Five and a half
Jeet thick.”

A deep-black coal, with soft bituminous matter between the

thin laminz, and but little fibrous coal or pyrites.
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No. 1420—CoAL. “From Mill branch of Bear Creek. Average
sanmiple, by P. N. Moore."”

Much of it breaks into thin laminze, with but little fibrous
coal, and some fine-granular pyrites between.

COMPOSITION OF THESE EDMONSON COUNTY COALS, DRIED AT z212° F.

]
No. iu)lﬂn, 144 No, a415|Ma, u:ﬁiﬂn. 1417 Mo, l{-!JHﬂ, 11.:J]"Tn. 430
——
Specific gravity - o o - w w w w0 w e 1382 1358 1. 357 1. 34% : 1.479 1335} 1.33% 1437
Hy, b BROIEUTE . . . o voa s ow s ':l._'w[ N3 .30 2. 60 i.20 3.66 .. 40l
V&ﬂﬁ:ﬂgﬁmbuﬂibl: matlers . . . 7. 0o [ iw ;-!‘" 33.80| .00 35.14] 33.24| 2300
Coll iy o o % & &% = 0% - és-'ﬁn saﬂ g;,m 63.60 | sy.Bo | Ge.ao | Bux.yo 6304
TalY o p owith w w8 e e 1o0.00 | 100,00 | [oo-00 | 1on.o00 | 100.00 | toD.00 | 100.00 TO0. 00
— o = = ——— —

Total wolanile matters ., . . . . . . .. . 1540 | .60 37.00 | 40| .20 Wh | 37.90 6.0
Fized carbon in the coke. . . . . | . « -] 6.3 | S4.40| 5280 | 5304 | 45.40 .36 | 5170 50, By
L E e S T T R G e B 9. ¥ Q.0 | Eo.40 1o, 4 1434 o4 | 11,00 13. 10
Totd o 0o v v n s s 0 as s s a 100,00 | 100,00 | 16000 | 100,00 | 100,00 | 100,00 | 100.060 | 100,00
— == _ me e —

Craracter of the coke Cellular.|Spongy g Spongy.| Dease. | Light g Light
.......... r. !'I 1 " | eellylar, |POREY - Bpoagy .

. . [ Dark . L
e b oo [Lhe ) L | Lise- | Light- | 508 | Lilac- | 3R | Geoy.
grey| grey. | wrey. | &<y | purple. | ¥ | crey. .
— = =
Per centage of sulphuer . . . . . . . .. t.ogg | w101 | 2.973 | 2.425| B.6Bs | z.706 | 1.670 4.938
= L — f o ———— —]

Per centage of phosphoric agid. . . . , . l not est, | not est. | oot est, | not est,| o, 178 | pot est. | not est.| not est.

These Edmonson county coals answer very well for the ordi-
nary purposes of fuel, and those which do not contain an inor-
dinate quantity of sulphur will doubtless answer well for the
working of iron. No. 1417, however, contains more than
eight per cent. of this ingredient, and more than fourteen per
cent. of ashes, containing a notable proportion of phosphoric
acid. Yet even this impure coal contains more than eighty-
four per cent. of combustible matters, including part of the
E?IPhur (some of which, however, remains in the ashes com-
bined with iron), and may answer for ordinary fuel.

[For other Edmonson county ores, see Appendix.]

Cast Iron from Baker Furnace. Some fragments from this

old furnace, which had been exposed to the weather for twenty
203



68 CHEMICAL REPORT.

years, were collected by Prof. Shaler, for examination of its
general quality.

It is a fine-grained, light-grey iron, which is more tenacious
and extends more under the hammer than most samples of
best pig iron. Possibly it has been improved in this respect
by its long weathering in thin pieces. " The analysis of a piece
of the pig iron from this furnace will be found in the Ap.
pendix.

[For Nos. 1421, 1422, and 1423, see Harren county. ]

FAYETTE COUNTY.

No. 1424—“SURFACE SOIL fo depth of one fool, of a field whick
fas not been very long in cullivation, principally in hemp, of
which if no longer produces very good crops. Blue-grass land,
seven miles from Lexington on the Newtown Turnpike. Sub-
stratum, Lower Stlurian blue limestone. Land of E. M. Cole

r

man." Why is il not very good lemp land ?

Soil of a light greyish-brown color. It all passed through
the coarse sieve, of 289 meshes to inch, except a small propor-
tion of shot-iron ore and irregular fragments of chert.

No. 1425—“So1L fo the depth of four inches from an old field
Sifty years or move in culfivation almost withow! intermission,
without manure of any kind, principally in hemp and corn,
with occastonally small grain. Farm of R. Peler, jormerly
of the late Col. S. Meredith, on the Newlown road, six andas
half miles from Lexington; blue-grass land. Sub-stralum,
blue limestone of the Lower Silurian formation."”

Soil of a warm grey-brown color; containing only a few
small angular fragments of weathered and porous chert.
This field was selected by my son, Benj. D. Peter, for some

experimental agricultural operations, which he has reported t0
Prof. Shaler.
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COMPOSITION OF THESE FAYETTE COUNTY S0ILS, DRIED AT z12° F.

No. 1424. | No. 1425.

Orgamic and volatile matters . . . . . . . .00 0 e BIEER G 6,340 6.575
Alumina, and iron and manganese oxides. . . . . . . . . . . . . B.8g0 B.200
1imecarbomate . . . . s . 4 s 4 e o a e e s d 4o s oo e .T45 440
BN e e TR NULEGE mumi mews Wieiy setE ¥ . 360 221
Psphoric acid & . . & - « & s 4 b s w s e e = e os 550 .316
ﬁ“lph“ri': “ﬁd & # L] - L] L] * L ] L - L] - & - " # = = ® = = = L L] -ﬁs -ﬂsﬁ
Pkl cw wooieie momice womeiE AR WuEa B0 I I 169 .247
T LO57 263
wand and inzoluble silicates. . . . . . . . . . 4 . 0 0 . . . B1.467 83.340
Water and 1058 o« . 4 o o & & ¢ & & & 4 5 % b = om e e 1.556 . 362
Total o v v w s » v 0+ a2 & e om e o we w e woae o 100 . 000 100 . OO
Poach in the insoluble silicates . . . . . . . . . . . .. . ... 0.90§ 1.256
Soda in the insoluble silicates . . . . . . . . . ... .. ... l 844 dot

The apparent paucity of potash in No. 1424 may account
for its failure to produce good hemp crops.

As compared with the original virgin soil of the same local-
ity, these soils contain much less organic matters (fumus), and
a smaller amount of pefask, than that. These essential mate-
rials are especially influential in hemp production, as the
presence of these and of lime seems to be necessary to a
wigorous growth of this plant; the only kind of growth consid-
ered profitable by our farmers.

The current belief amongst our hemp-growers is, or has
been, that this crop does not rapidly exhaust the soil, provided
the hemp is spread for rotting on the field which produced it.

The rotting process does undoubtedly restore to the soil, in
an available condition for plant nourishment, a considerable
proportion of the fertilizing principles which had been with-
drawn from it in the crop; but in the operation of braking the
hemp, the hemp herds and rough tow being generally burnt
on the spots where the process is performed, the alkaline and
€arthy ingredients of these become irregularly deposited, and
much of the soluble fertilizing mineral matter of the ashes is
liable to be washed down into the sub-soil, to become for the

time unavailable; while a large quantity of vegetable matter,
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which ought to be employed in returning to the soil the Aumu;,
which has been destroyed during the growth of the crop, is
converted into atmospheric gases by burning.

The adoption of some plan by which our hemp-raisers may
restore the organic matter of the hemp herds, &c., to the soil,
in the form of Awumus, would tend to retard the exhaustion of
the hemp land. But there exists a prejudice among them that
hemp herds are injurious to the land, which is probably not
based upon fact.

The nsoluble silicates left after thorough digestion of these
soils in warm chlorohydric acid assisted by a little nitric acid,
was found upon analysis by fusion, to contain quite a large
proportion of alkalies. In both cases these silicates contained
about five times as much potash as was dissolved out from the
soils by the acids. This quantity of the alkalies, in combi-
nation in the insoluble silicates, so-called, is not immediately
available for plant nourishment, but yet serves to prolong
the fertility of the soil; for these silicates, although not easily
decomposable by acids, are gradually decomposed by the
atmospheric agencies, and especially under the influence of
alkaline substances.

Hence the application of lime, for instance, to soil of this
kind, which has been measurably exhausted of its immediately
available alkalies, may, by partial decomposition of these sili-
cates, bring more of these alkalies into a soluble condition,
and thus temporarily increase its fertility.

These insoluble silicates, left after the acid digestion, when
examined with the lens, exhibit small grains, which look like
partly decomposed feldspathic mineral, sometimes of different
tints, mixed with minute rounded or angular grains of hyaline
and milky quartz, &c.

These facts, especially that of the existence of so much
potash and soda in these insoluble silicates of the soil, throw
some light on the origin of soils; as they tend also to aid us

in scientific agriculture.
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No. 1426—QUICKLIME, oblained by the calcination of limestone
of some of the fossiliferous layers of the blue limestone of the
Lower Stlurian formation. Clff on Elkhorn Creek, northeast
boundary of the above named farm. Also some milky calca-
reous spar, from a_four to six feet wide vein at the same localily,
which was mixed and calcined with the limesione.

This lime, not perfectly calcined, was used on the experi-
mental field above mentioned.
Its composition was found to be as follows:

e

LEE socmecion wvi-ci  dordl BRSSO wUlECTR EomcUE ROV RS ROTRE  CROTRCTE l e 68. &J}
Magnesia . . « & = ¢+ ¢« =« 0 s s sk s s s s w o= = ks s s ow e s o= o= os . 241
Alumina, and iron and manganese oxides . . . . . . . . . L 0 0w e e . s 4.56%
Phosphoricagid. . . & .« - s 4 4 v 5 5 5 4 4 5 2 4 2 sk 2 E e w8 s 415
Solphuric acid . . & .« & & & & & 4 b E s s 4 4 e s e s e e ow o oaoE s oaoa 440
Carbomie B0 a s woomiw wowom wimE 8 RTE EIECE wLR i sk sOELE W 11.4%50
Potoih: 0ad wieilE e G B EETE A e LW LD WA 1.330
MR G LR a R R Wmee GO Wi SO ROLED SR W WD Rl W e e s
Silex and insolublesilicates , . . . . . . . . . . 0 4 4 0 b h e e e e .. 6.130
Warer and 1085 . & v & 5 a0 o s doaa e we e m e e & m e ww s aa 6.520

Total & 55 i Fldime VERED SR BT T PR S s e 100 . 000

This lime was not submitted to analysis until after it had
been exposed to the air for a few days.

It will be seen from this analysis, that lime from these
fossiliferous layers of our limestone may prove a valuable
fertilizer, on fields which have been impoverished by too
much cropping. For, not only will it, by its decomposing
action on the insoluble silicates, render a new quantity of
alkalies available for plant food, but its own considerable pro-
portions of phosphoric and sulphuric® acids, and of potash and
soda, will greatly aid in the amelioration.

No. 1426-—CALCAREOUS SPAR (above mentioned) from the vein,
nearly vertical, in the blue limestone on North Elkhorn Creek,
land lately belonging to R. J. Breckinvidge's estate (Bradal-
bane).

i Analyzed by my son, Alfred M. Peter, as was also the quick-

ime,

——

* The considerable proportion of sulphuric acid given in the preceding analysis is probably
Panly derived from iron sulphide sometimes diffused in this limestone,
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COMPOSITION, DRIED AT 212° F.

Lime carbonate . . ... . . « . . « & « 4 & = = = 96.610 = 54.101 per cent. of lime,
Magnesia, cathonate . . . . . . . . . . . . . . . 401
Alumina, and iron and manganese oxides . . . . . . 1.740
thphuric Mi-d L] # #® - ’ L - ¥ & - ¥ L] L] ] L ] 'ns?
Sulphuricacid . . ., . . . . .+ ¢ s s ¢4+ » -+ Dotest.
Potash . . . . . . - = + &« = = & = . il Eebld B 443
Bodh . o v o eim o aiie miuie wws e aw e «275
Silica and insoluble silicates . . . . . . . . . . . . .360
LRy  wie WEme e TR RN aw e 114
10D . (OO

This nearly opaque, milky calc. spar is much stained su-
perficially with iron oxide, &c. The analysis shows a much
smaller amount of phosphoric acid than is contained in the
limestone layers; but the proportion of alkalies, if no error is
made, is quite considerable.

WATERS OF FAYETTE COUNTY.

As is well known, the spring and well waters of this blue
limestone region are what are denominated * hard waters,”
containing a considerable quantity of dissolved carbonates of
lime and magnesia, &c.

As a type of these limestone waters, that of a remarkable
spring, the *“ Big Spring,” on the writer’s farm, about six and
a half miles from Lexington, on the Newtown Turnpike, was
selected for chemical analysis.

This ** Big Spring ™ is a perennial stream of considerable
force, boiling up in the bottom of a sink-hole, which is some
fifty to sixty feet deep, and flowing through underground chan-
nels and caverns a considerable distance, to be discharged
into the North Elkhorn Creek.

The water was taken after the long dry season of our late
summer and autumn, and was remarkably clear; as it always
is except after heavy rains. The temperature of it was noted
during one of our late protracted cold spells; and when the
temperature of the atmosphere was at zero and only ten
degrees above, it maintained that of fifty-three or fifty-four;
very little below the mean of the temperature of this region.

The analyses of this water and of the waters of the bored

wells given below, were made by my youngest son Alfred
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Meredith Peter, under my inspection, as a chemical exercise,
and were very carefully and faithfully performed.

The results show that the hard waters of our springs and
wells might not only be fertilizers, when used for irrigating
growing crops, but that, as was first noted by the celebrated
Boussingault, they may supply to growing animals neces-
sary earthy salts which may be deficient in their food. That,
especially, they may supply lime to animals fed on Indian corn,
which food is found to be somewhat deficient in this ingredient.

COMPOSITION OF THE BIG SPRING WATER IN 1000 PARTS.
Held in l-nIu'lln-Jb;

Ko. n4a7. free carbonic acd,
Lime, catbonal® . & o » & & s = 5 5 & & ® & % & 5 % & % & 5 & % v = » o. 2027
Magmesia, carbonate . . . . . & & & & & = 5 5 5 & o5 w2 w2 o= o= o5 o= o= s SO22T
Teoh, CATRODRLE: v v woaw s a moece womCE BLEE REOE ECEE e 0027
Manganese, carbomale . , & « & « « = + s & & 4 5 5 2 8 4 5 b 88w - L0003
Ay e R B USRS SR BT SR RN ebeih L0012
Phosphoricacid . . & & ¢ o & & & & 5 % * 2 o= o8 2 o2 o4 xow oo ow OO0
siliﬂ- ------------------- @ = = = ® & @ L] LI | L] = - WI l-

Total of sediment formedon boiling. . . . « « + ¢ ¢ & v ¢ & & + 4 & 0.2308
Contained in the

boiled water.

Lime,sulphate . . o o ¢ % 5 @ o & s 8 w w8 8 % & & 5 5 5 @0 & % s 0.0208
Potassivm, chloride . . . . & ¢ o & & & 4 4 o & & & & & 4 & & & 2 4 0012
Sodium, chloride . . & & ¢« o & & & & 5 5 & 5 & 5 = 5 = 8 v § # & % » 0018
Magnesium, chloride. . . . & + & « & & & « & = # & s & = & = = = & = L0027
SR S5y i G eieE e AnESE R Gl et FOR O BGeE F 0074
Drganic mabiers « + v o o & 2 v # & & 5 % v & & € 8 & ¥ B B ow oA P wow . 0086
Bithig 57 s Bs & e eomnd svE e DOaE BrmWm ELEUE ETW 4 ®k a trace.
Totalsaline matkers . . . . & -« « = & « 2 & 4 + = o & & o 2 2 s + = 0.2733

The total saline matters amount to about sixteen grains to
the wine gallon of water. They are doubtless derived from
the soil and the limestone rock.

As was stated in the previous volumes of Kentucky Geolog-
ical Reports, the water obtained in this region by boring into
the limestone substratum is always more or less salt, and is
frequently accompanied with gas (carburetted hydrogen), the
flow of which, however, is not very durable. During the late
very dry season a number of borings were made in this neigh-
borhood (near Lexington), with the same results; the water
smelling strongly of petroleum, and sometimes of sulphuretted
hydrogen, being always more or less brackish, and there being

generally a temporary emission of gas.
VoL. 1L.—14 204
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The waters of three of these bored wells were analyzed by
my son (A. M. Peter), with the following results, viz:

No. 1428—*WATER from a boved well of Myr. Sutton's, about
ninely-eight feet deep, on the Leestown road, near the Scott
county line.”

A weak sulphur water,

No. 1420—* WATER from a bored well of Mr. Fdward P. Gains,
about one hundred feet deep, on the Georgetown Turnpike, about
nine miles northwest of Lexington, near Donerail.”

The water rose about thirty feet in the well. Specific grav-

ity = 1.035.

No. 1430—** WATER from a bored well, about ninety-six feet deep,
on the farm of Mr. Price McGrath, two and a half miles from
Lexington, on the Newtown Turnpike.”

The water rose to within about twenty-eight feet of surface.

Gas was evolved in considerable quantities during the boring.

COMPOSITION OF THESE WELL WATERS,
Held in solution by free carbonic acid.

No. 1428, | No. 1429. | No. 1430.

Lime, carbonate . . . . & + &« & o o « o « o » = & & o. 1oo8 0.0004 0. 1711
Magnesia, carhonate . . . . . . . ... ... .. .o882 .0OI8 0053
Tron, carbonate, . . . . . . . . iR mo eE et e # L0042 L0008 .oobz
M:ng‘hﬁc, Imﬂi‘t ------- # & a4 = & =2 = % = Qv 3 3 s =lw & & w 8 -m_s,
Phosphoric acid . . . o MR BiEE Sow atrace. |. . . . . D007
Eiliﬁi - - - [ # . & ¥ L - L L 4 ® = @& ¥ & & F & # ‘mfs ‘mls lml?
Total sedimenton boiling . . . . . . . . .. aTU s 0.2010 ©.0168 o.1850

i
—

Lime, sulphate . . . . . . . . . . . . i s n e e ww ale e e 0.6263 ©.0309
Magnesia, sulphate . . . . . . . . .00 e e .. o.0540 . . . . o] - 2.
Potash, sulphate . . , . & . ¢ o 4 ¢ &4 o o & & & & « 0355 1. . . . . P s oo
Soda,sulphate . . . . . . . v s ¢ s 5 s & 4 s PR L0000 | ., L ..
M tarl:l.‘.l-l'lﬂlt ------- @ = @ & @4 @ W ® ®B @ = -IHE ----- = = & = ¥
Clll:‘i'ﬂm, Ehl‘ﬁfidt- E L] L] L] ] " - P ® = 4 ® ® & & | & F F @ ® 3 .ﬂ':.q.ﬁ L) 5?“‘
Magnesium, chloride . . . . . . . . .00 000 o)l . 2.gB81 7837
Sodium, chloride . . . . . . . . « « + ¢« & . . . 1.9400 34.4313 1. 1040
Prtassium, chloride . . . . . . . .+ . . &« 4 & A w e wow L1583 MLk
"ﬂgﬂﬁi“m. ':"'u‘midt ---------- ® = # ® & = |& = 2 & 3 ‘GIET a trace.
Hag‘ntiill-ﬁl. iﬁdidt ------- @ & & % ® B W B ®m o= s = = = & .w a trace.
Lithium, chloride. . . . . . e & s s s e e s e s o oa a trace. L0181 a trace.
Total salinematters. . . . - « « « « « = « + » « 4 2.4363 | 41.3188 11.8750
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The water from Mr. Sutton’s well smells strongly of hydro-
sulphuric acid; which was not estimated, because this could
only be done correctly at the well. All these waters contain,
in addition, a little organic matter, and a little silica in the
boiled water.

The amount of saline matters in Mr. Gains’ well water is
remarkable, being about five ounces and a half to the wine
gallon. The saline matters in quantity and in kinds resemble
those of the oceans; and doubtless had their origin in the
ancient sea under which our rock strata were deposited.

Another well bored by Mr. Wm. Adams, on his farm next
adjoining that of Mr. McGrath, gave water at the depth of
about seventy-eight feet; which rose fifty feet in the bore.
Much gas was blown out during this boring also.

The water of this well contained o.54 of saline matter in
the thousand of the water; which, tested qualitatively, was
found to contain sulphuric, carbonic, and phosphoric acids,
chlorine, lime, magnesia, potash, iron oxide, and a trace of
lithium. It doubtless resembles that of Mr. McGrath, but is
weaker. It, like that, smells strongly of petroleum.

Mr. Jno. Keiser bored to the depth of about two hundred
and sixty feet, on an elevated ridge on his farm, about six
miles from Lexington, on the Newtown Turnpike, and obtained
only a very small quantity of brackish water, which gradually
rose to within sixty feet of the surface. Some of the borings,
taken at various depths, were preserved for examination.
They indicate the usual layers of limestone, with thin marly
shales and occasional silicious beds, of the formation in this
region,

FRANKLIN COUNTY.

No. 1431—* GREEN MARLY SHALE from below the Arsenal al
Frankfort. Bed about eight inches thick (Upper Cambrian
Group). Collected by Prof. N. S. Shaler.”

A friable shale of a greyish-green color.
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No. 1432—“MARLY SHALE. Same locality as the preceding, but
lying above that. Collected by N. S. Shaler.”
Quite friable. Of dull olive and brownish colors.

No. 1433—"*MaRrLY SHALE. Used as a paint at Frankfort, G,
Sent by Mr. James L. Sneed for analysis.”
Of an olive-grey color, with some brownish-yellow mixed.

No. 1434—“ MARLY SHALE. From Armstrong farm, Bridge-
port. Geological position Cincinnali Group, just below the
stlicious mudstone. [n same position as the marl near New-
port.  Collected by Prof. N. S. Shaler.” Used for paint.
Said lo be good for polishing iron, &c.”

Of a handsome light olive-grey color.

COMFPOSITION OF THE FIRST TWO OF THESE MARLY SHALES, DRIED AT

212° F.

No. 1431. | No. 1432

Alumina, and iron and manganese oxides . . . . . . . . . . . .. 10.415 15.305
Laone. cafomale 55 L LD LEEERAE SR W R R 1.440 * 875
Magnesia . . . . . . L. L L L i i e i i e e e e e e e e .Boo 2.208
Thasphoridasid o070 3 an Shad LEDNG e e EENE SR 435 460
SUIEBEIE B« woeos womom woom weieose wE e mo e HLoEC K e 738 570
POrmER o Gie i v e e e WL meE B e 3.488 3. 565
Ml e ae me e e E e woUEE WA R e e e 042 .38
Water expelled atred heat . . . . . . . . . . ... ... ... 5.3 6,400
silex and insoluble silicates. . . . . . . . . . . . 0. .. .. 77. 70.0bo
Tomsl i o oo PRy Pt iy §NETy SR E 5% 100.088 9. 041
Ier centage of potash inthesilicates. . . . . . . . . « . . . « . 4.991 3.5635
Per centage of soda inthesilicates . . . . . . . ... .. ... 654 430
* Lime, .

These marly shales are remarkable for their large per cent-
age of potash; which probably may make them valuable for
application to exhausted land of a light and sandy nature. A
previous moderate calcination with lime intimately mixed,
might, if practicable, make them more available in this respect
by setting free more or less of the potash locked up in the
insoluble silicates. It will be seen that No. 1431 contains in

.1z
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all, as much as 8.479 per cent. of potash, and No. 1432 a
total amount of 7.130 per cent,

These, and similar marly shales, have been used as pig-
ments; for which purpose they are quite appropriate, if of an
agreeable tint, as they will not decompose the oil with which
they are mixed, are not readily altered by atmospheric agen-
cies under such conditions, and contain nothing of a poisonous
nature. Their use for scouring or polishing depends on the
very fine silicious sand contained in them.

COMPOSITION OF THE LATTER TWO OF THESE FRANKLIN COUNTY
MARLY S5HALES, DRIED AT z12° F.

No. 1433 No. 1434.

"I'Ih'..-a ---------- @ & & B @ & @ & @ ¥ ®w ®m w T T Sﬂpjﬁﬂ 52.&]
,.'nlum:l‘l.a = & & " & @ = ® ® F§ § ® ® § § = & & # ® = # @ B & Iﬁ'-s.ﬁ Is-ﬁjl
Iron and manga.nm oxides. . . . . e 0 . M e R 6.997 g.200
LitiE .. 55 voai% o » . elE fiE e M RS S 8.736 3.666
MAPIASIL Lo R 4y o o acmeR mea e Bha W & PO PR .936 [.210
Fhosphoricacid. . . . & o & & 4 v o 4 & & ¢ & & & o = s = & = .217 il
T T O R T P G z.280 .920
Poisth fioll). v ou = womom iw w0 0 & e wwim & we ow was 3.623 5.402
S LOLE s o e o e R SomE ECa e EwOE 8 W R 1.731 720
Carbomic aghl . o 5 &e e wome s ety eia w W e alw a aiie =
Waterand loss . . . . &« & & ¢ 4 ¢ 4 o ¢ o ¢ o 2 8 o 8 s o o } 8.304 7-672
Tul"l] i ’ . . L T r ¥ ¥+ rF = 9 . - ] ¥ . . - ¥ ¥ ] L ] L - E Imim lm1m
Per centage of phosphorus . ., . . . . . . . . . T R S 095 0.139
Perventageof salphur: v v o6 % i @ vd e Een SRE 2 .91z .368

Although the sulphur and iron in these marls are calculated
in these analyses as sulphuric acid and iron oxide, severally, a
portion of each, not determined, is combined as iron sulphide.
These two analyses are tabulated separately from the first two
of similar marls of this county, because in these latter analyses
the method of complete decomposition by fusion was employed,
while the first two were analyzed by digestion of the marls
in acids, and the subsequent fusion of the insoluble silicious
residue for the determination of the total amount of the alka-

H;::S- The remarks appended to the first two apply equally to
these,
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No. 1435—“ WATER from a bored or driven well, near the Ken.
tucky river. Waler stands about thirty-four feet from the sur-
face of the ground, which is twelve to fourteen feet above low
waler level in that river. The height of the well water is
affected by that of the river. Used in the steam boiler of the
Frankfort Cotton Mill Company.” ’

The sample of the water, together with some of the white
powdery sediment and hard scale of the boiler, were sent to
the laboratory by Mr. Milton McGrew, President of the com-
pany.

Nothing had been added to the water in the boiler, and the
sediment and scale had been taken out of the boiler after
running with this water for two weeks.

COMPOSITION OF THE WELL WATER IN 1000 FARTS,
Held in soletion in the water by the free carbonic acid deposited on boiling.

Freecarbonicacid . . . - -« + = 5 2 & 2 & = 2 s & & a & 2 a a4 a 2 s = & = = not est,
LimecarDonsie . & o 2 ¢ o v 2 & @ o 5 = = s5's s 5.8 5 5 % £ 8 & & & 8 & @ 0.2493
Magnesia, carbonate . . . o . & 2 . ¢ . 2 4 . @ s s s o # os s o2 s & o o« o4 ox w 0032
SElieh S ST EE R e aierie e om0 ehe R E B wE e e o . D003
Sedimentomboiling . . . . o & & ¢ 4 2 5 s s 5 5 s 4 e w 8w e e . oa . 0.2530
Contained in the boiled water

Limesolphate. . . . . . . . &« = ¢ &« = = = & a = & P T o.1100
Calcium chloride . . - ¢ &+ & 4 o & 2 & & ¢ 2 2 2 0 2 0 2 s # 2 2 8 + 2 8 @ L0254
Magnesiumchloride . . . . . « & & ¢ ¢ ¢ ¢ o & 5 o 5 5 0 5 8 5 v ¢« 0 8 & » 0174
Sodivmchloride . . . . . . & & & & & & & & 2 = & = 8 s =2 & = &8 & 5 s = = = .o4bo
Potassium chlonsde . . . o & & & & & & = & % o & % s & = 2 2 2 2 = & = = = = D142
Spdacarbonate . . & . & 2 4 4 & 4 4 ¢ a4 & 4 2 oa = s & s Do R S @ .0413
Nitricand phosphoricacids . . . . . . . . . . . . . . o o0 00000 L a a trace.
Billen: & G e W EeE Bae eEOR b WER SR RCEi womn erE a 0006
0.2540

Total saline contents of the water, 0.5079 to the thousand
parts. The fresh water gives a slight alkaline reaction with
reddened litmus; the soda, stated as carbonate above, is doubt-
less present in it as bi-carbonate.

On examination of the whife powdery boiler sediment, it was
found to be mainly lime carbonate, with about five per cent. of
magnesia carbonate, two to three of lime sulphate, more than
one per cent. of alumina and iron oxide, with a trace of phos-

phoric acid, a little silica, and traces of the alkalies.
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The hard doiler scale, on the contrary, was found to be mainly
lime sulphate, with small proportions of lime and magnesia
carbonates, and traces of silica, phosphoric acid, &c.

It is evident that the hard scale, which is the most injurious
to the boiler, may be prevented by the addition to the water of
enough carbonate of soda, say in the form of cheap soda ash,
to decompose the lime sulphate. This would probably cause
the sediment to be wholly powder.

No. 1436—SULPHUR MINERAL WATER from a bored well, ninety-
six feel deep, at Fleetwood Farm of Col. J. W. Hunt Rey-
nolds, near Frankfort.

The water stands at about twenty-five feet from the bottom.

COMPOSITION OF THIS WATER.

In 1000 parts. | Ina wine gallon
{231 cubic inches),
Free hydrosulphuric acid gas . ow o Am W 0.0343 parts. 1.9981 grains,
Free carbonicacid gas . . . . . . e ke Awie S - rE B 16.1730 **
Held in solution by the free carbonic acid.
Limecarbonate . . . . . . & & 4 & ¢ 4 =« « = = . 1397 parts. B.1350grains.
Magnesiacarbonate . . . . . . .« « « . 4 v . s .1o2g ** 6.0030 *¢
Iron and manganese carbonates . . . . . . . . . . . marked traces. marked traces,
Tital sediment on boiling . . . . . . . . . . . . 0.2426 14.1380
— ==
Potashisulphate. . . . o 5 v i o v v s s o« . 2535 parts. 4. ?Enugtmm.
Sodium sulphide . . . . . . . .. . ... ... NI AR 6. 1670
Sodiomchloride . . . . . . . .. ... 0. ... 1.0152 ¢ 5G.2140 *¢
Potassimmn chloride . . . . . + &« v ¢ v 4 ¢ s o « & o798 i 4.6580 ¢+
Calcium chloride . . . + + « « « 4 = + o « = o » = L0713 ¢ 4.1620 14
Magnesium chloride. . . . . « . & 4 ¢ ¢ ¢ o 4 o & 0228 ¢ 1.3330 *¢
flica .., .. ... Al B ACALie WoaoE 0343 ** 2.0000 **
Organic matters . , . . . ... .. S PR a trace, a trace,
Bromine, iodine, and lithiom .« 2 v v v v v e marked traces. marked traces.
AL oy uoicn gwos WORTE NGETER RORCE NoER s 1.8250 pants. | 106, 4420 grains,

A very good saline sulphur water, which may be useful in
tutaneous and parasitic diseases, granular sore eyes, some

forms of neuralgia and rheumatism, &c., &c., when employed
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externally or internally under the advice and direction of a
physician.

This water was analyzed by the writer, for Col. Reynolds,
before the redrganization of the Geological Survey; but it has
been reéxamined recently in this laboratory, and, in addition
to the ingredients reported to him, notable quantities, not
quantitatively estimated, of iodine and lithium, were observed
in it. The water acquires a yellowish tint on standing in
bottles; doubtless owing to the formation of sulphuretted sul-
phide of sodium by the decomposing influence of the atmos.
pheric oxygen on the hydrosulphuric acid.

FULTON COUNTY.

No. 1437—So1L. Labeled Sub-soil of an old tobacco feld.
The soil proper has been washed away. Field about one hund-
red and fifty feetl above the Mississippi river, four miles east of
Hickman. Collected by Prof. N. S. Shaler.”

This sub-soil is of a brownish dark-buff, or light yellowish-
brown color.

COMPOSITION, DRIED AT 212° F.

Organicand volatilematters . . . . . . . . . . . .« .. o0 % oo v 2.250
Alumina, andiron and manganese oxides . . . . . .+ 4 o 0 s 4 0 0w e s s 6.005
Lime carhomate . . . . . . ¢ & & & s & & 8 s s & 8 5 # 8 8 & a = 5 z30
MEENPEIE . 0oL i wd Mo RUECe R a e R e 414
oricacid. . . . . 4 ¢ 4 4 s 4 s e s e s ww e e e e e 172
Sulpboriemeid . . . . . & & s 4 i b da s awd e s s s s s a e e pot est.
PRI o oo pomeE Wl B WO RGO D ESUE W Wt e 150
Bodk e Bn alE o s S e eoela B B BiE B i 072
Sand and inscluble silicates . . . . .« & + v 4 & & & 4 = o « ¥ ¢ 2+ = 4 = = 00. 400
Waterexpelled at WP F. . . . . o ¢ s a o 6.0 5 a5 o s 8« w a % v ¢ .6s50
Total .. . . . &t et s e e e e s e e e e s e aea e 100. 442
— |
Hygroscopicmoisture; percent. . . . . . -« . ¢ & & = = = 5 = = & = =« = = = z2.250
Potash in the intoluble silicates, percent. . . . . + . - « &« o & 4 o 0 4 . 1.479
]

Soda in the insoluble silicates, peroent. . . . & & & & & & w & & & = & & & « 1.300

It will be seen that in this sub-soil, which contains a very

large proportion of fine sand and insoluble silicates, and which
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only gave up 0.159 per cent. of its potash after long digestion,
with heat, in chlorohydric acid, there is yet a reserve supply
of that alkali of more than nine times that quantity, locked
up in the insoluble silicates. This potash, although not im-
mediately available for the use of plants, will doubtless be
gradually brought into an available condition, under the slow
but certain action of the atmospheric agencies and under that
of Aumus, &c.

No. 1438—MINERAL WATER. ‘*Chalybeate waler, sent by Mr.
B. R. Walker, from Nick Combs’ Spring, four miles southwest
of Hickman, Fulton county.”

This chalybeate water contains free carbonic acid and o.302
of saline matters in the one thousand of water. This consists
of iron, manganese, lime and magnesia carbonates, with some
lime and magnesia sulphates, &c. The quantity sent was too
small for a thorough analysis.

It is probably a valuable chalybeate water.

No. 1439—** InpDURATED Siricious Crav. From the bluffs, one
hundred feel above low water mark, Hickman, Fullon county.
Tertiary formation. Collected by Prof. N. S. Shaler.”

Of a light-grey color, with ferruginous infiltrations. Breaks
readily, with an irregular fracture. Adheres slightly to the
tongue. Is somewhat plastic when powdered and rubbed up
with water, When calcined, is of a light buff color.

No. 1440—**Siricious CONCRETION or soft sandstone from the

Bluff at Hickman, fifty feet above low water. Tertiary. Col-
lected by Prof. N. S. Shaler.”

A whitish, porous, and friable silicious rock or concretion;

adheres to the tongue. Only slightly plastic when powdered
and rubbed up with water. Burns of a light buff color.

No. 1441 — < SiLicious CONCRETION or soft sandstone, [rom
Chickasaw Bluff, eight miles south of Hickman. Tertiary.
Bed ten feet thick. Collected by Prof. N. S. Shaler.”
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A light-grey or dove-colored soft and porous silicious rock,
adhering to the tongue. Scarcely at all plastic when powdered
and rubbed up with water.

No. 1442—* SoFT SANDsTONE. Chickasaw Bluff, near the base,
etght miles south of Hickman."
A dull light-yellowish-grey porous suft sandstone ; adheres
strongly to the tongue. Composed of minute rounded quartz-
ose grains, with a whitish cement.

COMPOSITION OF THESE FULTON COUNTY SOFT SANDSTONES AND SILI-
CIOUS DEPOSITS, DRIED AT zi1z2° F.

No. 1439. | No. 1440. | No. 1441, | No. 1442.

- L R T T T 74 .90 Bi.oGo Bg.160 o4 .0bo
Alumina, and iron and mmgmm oxides . . :S.;gg 13.609 7.809 3.129
BAME GAIDORAIE .« « « « « o s s = « » » s . .560 .380 .3%0
Magnesia . . . . . . . . 4 v w4 0w oa s . 309 .139 .086 173
Phosphoricacid . . . . ... ... ... 051 L0518 051 o051
Sulphuaric ach. « . .ow 6 5 05 e oa sow . 501 .Baq .qo7 Lol
Polwsh .« .o 202 2 5 i a &5 5 5 5 = 3 230 231 115 230
Bl i W ke Ewra Eiere At 124 .02 080 24
Water expelled at red heat . . . . . - 5.800 3.600 2,470 1.600
e e T B L eea— 100.885 | 100.8115 | 100.788 100.728

These silicious deposits do not contain enough mineral fer-
tilizing ingredients to make them valuable for application to
the soil, nor enough alumina to constitute good plastic clay.
Yet they may be made useful in tempering clay which contains
too much alumina, or for the formation of common glass and
for scouring purposes. Some of them are plastic enough to
enable them to be moulded, and the silicious material is fine
enough, in some, to permit them to be used as “ Bath Brick”
for household scouring. Common brick could probably be
made out of No. 1439.

Some of these layers, in which the proportions of alkalies,
lime, magnesia, and iron oxide are small, may perhaps be man-
ufactured into a kind of fire-brick.

Part of the sulphur which appears in the above summary of
analyses as sulphuric acid, is doubtless in combination with

some of the iron in the sandstone, in the form of iron sulphide;
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the oxidation of which may account for a portion of the excess
in the total.

No. 1443—" CLAY from the fool of Grand Chain, [linois.
Post Tertiary. Collected by Prof. N. S. Shaler.”

Of a light-grey-dove color, with brownish incrustations.
Fracture large conchoidal-hackly; quite porous; adheres
strongly to the tongue; grinds easily into a tough plastic mass
with water. Calcines of an orange-buff color; but fuses before
the blow-pipe. Specific gravity, in its porous state = 1.764.
Contains minute glimmering scales of mica.

COMPOSITION, DRIED AT 2027 F,

1 R P it - L N S - - R B T 70 . 660
Alumina, and iron and manganese oxides . . . . . . 20, 300
Limecarbonate . . . . . . . . . . . . . & . .. - 500
Magnesla: L0, Gain CdE Rl e b ea d .307
Selpharic- e . . von eomin wwod wms wiEE 1.188 = .475 per cent. of sulphur,
Phosphorieaadd . = = « & vin v 40 2 2 0 o & o & 051
BOGR. o v womim @ h W AT & Bs el E B aLE .81g
BOdd o e e A A dewe e e e .487
Water expeiled at red heat,and loss ., . . . . . . . 5.219
100, OO0

This clay, which was collected for comparison with the Ful-
ton county tertiary deposits, would prove of no especial value
as a fertilizer, except on very sandy soils to improve their con-
sistence. It would probably answer for common pottery or
bricks; but is too fusible for fire-brick. It compares pretty
well with No. 1439.

GRAYSON COUNTY.

No. 1444—CurAY IRON-STONE “From three miles south of Litck-
field. A six inch layer, on the land of [no. H. Higden, in
the carboniferous (imestone. On the old Brownsville road.
Collected by Prof. N. S. Shaler.”

Fine granular, or compact. Dark grey.
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COMPOSITION DRIED AT 212° F.

Iron, carbonate . . . . . . . « « . . . . 6o.4667 .
Irom,peroxide . . . . . ¢ & v & 4 4 & 6.536 }_' 33.630 per cent. of iron.
Alumingd . . + - v ¢+ v =2 = 5 = & 8 = + » 7-179

Limecarbonate.. . . . . « . « &« & & & « 4.080

Magnesia, carbonate . . . . . . . .
Manganese, rarbmm: « 4 s s s s s w s« alrace.

FPhosphoric acid . . . . . . . S alte w .102 == 0.035 per cent. of phosphorus,
Sulphuric acid. . . . . . . o R .04 = .022 per cent. of m?p"ﬂur.
Silica and insoluble silicates . . . . . . . . 14.450 = 11.Q00 per cenl. of silica.
Waterandloss . . . . . . . v v « o« s -785

Quite a good ore of its kind.

No. 1445—LimoN1TE IrON ORE. ‘“From north side of Grind-
stone branch of Rock Creek. Hill below Owen Whittrie's.
Grayson county. Collected by P. N. Moore.”

A porous and cellular limonite, varying in color from dark
brown and steel black to reddish-brown and ochreous.
COMPOSITION, DRIED AT 2129 F.

Jron,peruxide . . + « @ o 0 o« 4 v & 4 . 27.192 = 19.344 per cent. of iron.
Alumina . . . . . . . & s 5 s e s s s o . 4.200
Manganese, brown oxide, . . . . . . . . . . alrace
Ltm: whn“ﬂ - =n L) L L - - L] . L L - v L] . '41n
MAPEl® ', e @l e ach o e e wE B .317
Fhosphoricacid . . . . . . . . &« + + & + .249 == 0.109 per cent, of phosphorus,
Sulphuricacid . . . . . . . . . . - . . .. .103 = 041 per cent. of sulphur.
Water expelled at red heat . . . . . . . . . . 5.600
Silica and insoluble silicates . . . . . . .. 61.730 = 25. 500 per cent. of silica.
Moistureand less. . . . . . o 4 . 4 0 4 4 0o

100, OO0

This ore js too poor in iron and too silicious to be of much value.
[See Appendix for other Grayson county iron ores.]

No. 1446—MARLY SHALE. ‘““From Sunset Lick, a mile and a
half west of Litchfield. Geological position the carboniferous
Jormation. Collected by Prof. N. S. Shaler.’

A friable marly shale of a greyish and brownish-olive color.

This marl, when analyzed by digestion in acids, &c., gave the

following results, dried at 212° F,, viz:

Alumina, and iron and manganese oxides . . . . . . . . . . . . . . . - ig.133
| 1 P Rl S R S e e i SR T R e e -269
ML y soownn avoen wpmm @UTE EUNITE DTN W0 W e 0T w8 . -353
thphmic "cid L - - L] L] L - L] * - - L - L] - L - Ll L] - L] - - [ ] - "iﬁ?
mlph‘uric “id - L 3 L] - L L & L L] - - L - Ll L] ¥ L] L] &* L] L] L] L 3 L L] L ] " L] 'm?
Pmuh L r L] [ L . L L] L L) L - - L] L] - & L r L 2 L3 L] L] L) # L] * & L] L =-g!u
w: - - - = & & & & ¢ @ & = & & = F » L L L L L L L Ll L ] L L) & L L] r L] ‘a5=
Water expelled at red heat . . . v v 0 v o b w e e e e e 6.230
Silicaand insoluble silicates . . . . « + & 4 4 & 4 4 4 4 d b d b e e e e 71.580

Tma] - L] - - & - L] L] - L] & & L] L] L £l Ll L] & L] L] L Ll - L] L] - L - - - - Im'ni

220



CHEMICAL REPORT, 85

The silica and insoluble silicates, when sinfcred with lime
carbonate and ammeonium chloride, &c., &c., yielded 1.205 per
cent of potask, and o.55 per cent. of soda, in addition to that
given above as extracted by digestion in acids. So that the
tota/ amount of potash in the marl appears to be 4.115 per
cent. and that of soda 0.602 per cent.

Some of the same marly shale, from this locality, subse-
quently collected by Mr. P. N. Moore, was analyzed by fusion
with the mixed alkaline carbonates; sinfering with lime car-
bonate and ammonium chloride, &c., &c., and gave the fol-
lowing results, viz:

AlUMIRZ: & o« 2 5 = + 5 = 5 & = 5 § = .5 = % # & .5 & §. 5 5 = & = ¥ owow > 14.130
Ironand manganese oxides . . . & & & & & 6 4 4 4 sk s s s s s s s s s 13.480
BRI cp i skl Siowsn RLE SR B R serNoe RUcE mEE RETEUE 8 -538
MAPNESIN © v S mem s we i LML KRR R AW W el 8 1.158
Phosphoric 0t o v s aim % w el wimos wowoh wowia Wowow Bowm wowoa .280
salphuricacid . . . . 4 4 6 4 b - s s e s e s s e s ox s oaom s xos s - 204
Polmsh 5 o DhEs SR EEms w RN SN ENE SR s eEE 4 4.625
BOME oo o eccicrine EreIe s omids  RUEGE ACoRCE  BIUSE  EGE BLUAIE Ak .783
Water, ke, expelled at red beat . . . . . . . . o 0 0 00 d e e e 0w e 6.000
BOCE-Cn St e me W RTEOR RwDe AUEDE ACEGE FiaE HOEUE & eia o 60.060

Toldl. ooy s e e Sl EOEER WGeOD e R 8 P e 1o1.258

—

The apparent excess in the total may be partly due to
oxidation of combined iron and sulphur in the marl, and prob-
ably, also, to an over-estimation of the water.

Its considerable proportion of pofask might make it use-
ful as a fertilizer on impoverished land, were this alkali all in
ar available condition. But the analyses show that a great
portion of it is in firm combination, in the silicates insolu-
ble in acids ; only to be released, and made available for plant
growth, by the slow process of weathering, under the influ-
ence of atmospheric agencies, Aumus, &c. Whether lime
could be profitably employed to decompose these silicates
and set free the alkalies, is yet to be tried.

The remarks given under the head of marly shales of Camp-
bell and Franklin counties, as to their use as * mineral paint,”’
&c., apply to this marly shale also.
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No. 1447—* SOFT SANDSTONE; a micaceous, uncemented sand
rock, from Horse Branch, on the Elizabethtown and Paducah
Railroad. Border of Grayson and Ohio counties. Very fri.
able. Can be shoveled like sand. Collected by Prof. N. S.
Shaler. Geological position carboniferous.”’

Of a light drab, or grey-buff color, corsisting of small quartz
grains, mostly rounded, some spangles of mica, some few
grains of blackish and greenish ferruginous mineral, and a fine
powder, somewhat ferruginous, which can easily be washed
out from the quartz sand, &c., by water. Water disintegrates
the lumps.

This soft sand rock, dried at 212°, gave the following results,
on analysis by acid digestion, &c.:

Sand and insclublesilicates . . . . . & & s s s s 5 5 s s s s s e e s s s 87700
Alomina, colored with ironoxide . ., . . . . . . . . . .« . . . 0. . 7 .040
Lime (estimated as carbonate] . . . . . 4 L 4 4 4 e d e e d e e e e e . 100
MAEREEIY . L iy e i e e e kel ACEE eelE milelie diidUe e . 245
Phesphoricacid . . . . . . . 4 & & 4 & & & 5 2 = = = = = = =« = =« = & = . 370
Balpburicacid . o « . 6 b va v 0w s s n @ s r e e e e e B e 049
Polashie oom oowivm womree mowas womsie e wROETE REGm G BN R SITETE N .a7%
ol SoG 0 Enow een e d PRl EEER BRI RS e RN e 401
Water, &c.,expelledatred heat. . . . . . . . . . . . . .. . ... 3.000
................................. . 120

TOMY wn w bomon B B R B K SN RO WOsCE SIORE s 100, 000

This would undoubtedly answer well for the manufacture of
common glass. Its considerable proportion of potash, nearly
one per cent. extracted by acids, has probably been mainly
derived from the mica which it contains, while the phosphoric
acid, also considerable for a sand, has doubtless been mostly
extracted from the dark greenish mineral. This sand would
prove a useful addition to heavy clay soil. No doubt analy-
sis by fusion would show that it contains a much larger pro-
portion of potash than digestion in acids demonstrates.

No. 1448—Coar. Labeled “Tar Lick Coal, Dismal Creet,
Grayson county. Average sample, by P. N. Moore."”
Mostly in thin lamina, with some bituminous matter, Abrous
coal, and fine-granular pyrites between them. Generally of a

deep-black color, with occasional ferruginous stains,
21X
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No. 1449—CoAL. “Gravelly Lick, Miller's Fork of Bear Creek.
Average sample, by P. N. Moore.”

Splitting into thin lamina, with a little fibrous coal and fine-
granular pyrites between.

No. 1450—CoaL. ““Near the School-house, on Brushy branch
of Calloway Creek, W. B. McGrew's. Collected by P. N,
Moore.”’

Much weathered.

No. 1451—CoAL (impure) *“ Copperas bank, branch of Hunting
Fork of Rock Creek, above the conglomerate. Collected by P.
N. Moore.”

Mostly in thin laminze, some of which are shaly. Some fer-
ruginous incrustation.

No. 1452—CoaL. “L. Higdon's, Pearson’s branch of Rock

Creek. Below the conglomerate. About fifteen feet above the
limestone. Collected by P. N. Moore.”

A jet-black coal; generally breaking into thin laminz, some
of which are somewhat shaly. Not much fibrous coal or gran-
ular pyrites apparent. Some ferruginous incrustation.

No. 1453—CoAL (impure) < From Gum Spring Fork of Cane
Camp Creek, Nolin Furnace properly. Sample from above the
slate parting only. Collected by P. N. Moore.”

A much weathered coal, in thin laminz, much tarnished
with ferruginous and aluminous incrustations.

No. 1454—CoaL (impure) “From same locality as preceding.

Sample from below the slate parting only. Collected by P. N,
Moore.”

In thin laminz, some shaly; weathered dull and stained

with ferruginous and clayey incrustation.
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COMPOSITION OF THESE GRAYSON (OUNTY COALS, AIR-DRIED.

No. 1448.|No. 1449.|No. 1450.|No. 1451.[{No. 1452./ No. 1453.[No. 1454,

quﬁﬁggrnvitr.. e o] 1.305 | 1.395 | 9.346 | 1.378 | 1.364 | 1.446 1.512

Hygroscopic moisture . . 4.70 4.14 6.20 3-50 3.60 6.50 4.40

Vol. combustible matters .| 31.40 | 30.52| 32.44 | 33.40| 35.80| 29.10 25.86

COKE o a viin o 5im v & 63.90 | 65.34| 61.30| 63.10| 6o.60| 64.40 69.74

Total . .- . . «f 100,00 | 100.00 | 100.00 | 1O0.00 | 100.00 | 100.00 F R0 T

Total volatile matters . .| 36.10| 34.66| 38.70| 36.00| 39.40| 35.60 30.26

Carbon in the coke . . .| 52.20| §0.08| §53.80| 47.50 | 49.40 .60 40.14

il MR R .70 | 15.26 7.50| 15.60 | §t.2o0| 14.80 29.60

Total .. . . .. . .| 100.00| 100.00 | 100,00 | 100 0O | 100.00 | 100. 100.00

; Dense Light Light Light Q -

Character of the coke . . | Spongy. spongy. | friable. n]:-r.:f'lhgy. ipnﬁg. Friable. | Friable,

ES == ae———
Light : ; ; : ;

. . |Brownish| Greyish- | Lilac- Lig"t Light | Nearly

Color of the ash , . . . br:rqm.slﬂ grey. ﬂlzun. grey. chuil:tjhmfnilhi ke,

Per centage of sulphur. .| 1.045 | 3.565 | 1.476 | z.041 | 3.158 | o.B18 0.7177

No. 1455—* CoaL, remarkable for being found in the sub-car-
boniferous limestone ; about seventy-five lo a hundred and hwenty
Seet below the Chester Group. Collected by C. J. Norwood.”
A much weathered specimen; splitting easily into thin

laminz, with very little fibrous coal or pyrites between. Some

little ferruginous
224
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COMPOSITION—SPECIFIC GRAVITY = 1.338.

Hygroscopic IORIEDRE = o woimin wowoi@ B e eAE BRI eow 4.24
Volatile combustible matlers . . . . o & & o . v s s e w e 0 s e e e e 3o.82
Coke (light friable) . . . . . . .« o v o v b vl e e e e e 64.94

Tkl e SR e e e R lE e BW e W@ eew E eerE e i FO0 OOy
Tota! volatile matters . . . . . . « & & & & & & & & 4« w8 4w a w e s 35.06
Carbomninthe coke . . . . . o v & & & & & & &8 & 5 & 3 o®o® B o8 o8 o8 B w s §5.52
Ashes (brownish salmon-grey) . . + « ¢ & ¢ o & 4 s 0 0 w000 0w .42

Todal . oop & e w wrad wi e R E e e e R E e W e s L00. 00
Percentage of sulphur. . . . . . ¢ 4 4 ¢ o 4 o 6 0 0 o 4 ¢ v o a4 s 0 z.892

Interesting only because of its unusual position.

GRAYSON SPRINGS MINERAL WATERS.

These waters were mostly collected and tested qualitatively,
at the springs, by Mr. Jno. H. Talbutt; who spent several
days in this work and in the evaporation of a quantity of some
of the principal ones, for the purpose of determining the more
rare ingredients. The quantitative analyses were performed
at our chemical laboratory in Lexington.

No. 1456—SuLrHur WATER from the Centre Spring, a natural
spring, the most popular of the Grayson Springs.”

Inclosed in a * gum"” three feet deep and one and a half
feet in diameter. Flows in a perennial stream, of about half
an inch diameter. Gas bubbles up frequently, in moderate
intermittent bursts. The water is of nearly a constant tem-
perature of 61° F.; clear, depositing in its channel a dark-grey
slimy sediment; and on the gum an incrustation varying in
color from blackish and brownish to greenish and pinkish.

The spring is about two hundred yards southeast from the
hotel. Has a reputation as diuretic, aperient, &c., &c. Re-
action of the recent water is neutral with litmus paper, but
when it has been partly evaporated it is slightly alkaline.

No. 1457—SuLPHUR WATER Sfrom the Moreman Spring.

A natural spring, inclosed in a sycamore *‘gum” (twenty-

two inches deep by eleven in diameter). Stream constant the
VOL. 1,—1§ 25
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year round, through a three-quarter inch hole. Bubbles of
gas rise intermittently. Sediment in the channel of overflow,
whitish ; that at the bottom of the gum greenish-black, and

slimy. Temperature of the water 66° to 67° F., nearly con.
stant.

Considered one of the best of the waters for cutaneous

diseases. Acts pretty constantly as aperient. Reaction of the
recent water, neutral.

No. 1458 —SuLpHUR WATER of the McAtee® Sulphur Spring.

A natural spring (said to have two sources, one warm the
other cold), located at the base of the hill, farthest of all from
the house, nearest to the creek; near the bath-house. In-
cluded in a wooden box, fourteen by twenty-two inches, and
twenty inches deep. The flow is about sufficient to fill a half
inch pipe. There is a slight intermittent evolution of gas.
Temperature, said to be invariable, at 60° F. The sediment
in the box is dark green, with much pinkish; slimy. The in-
crustation on the box, greenish of various tints and shades.
This water is not quite so strong as that of the * Center
Spring.”

No. 1459—SuLrHUR W ATER of fhe “Stump Spring.”

A natural spring, included in a sycamore “gum,” twelve
inches in diameter and twenty deep. The flow is about a
quarter to half inch in diameter. There is a slight evolution
of gas in bubbles. Temperature of the water 64° F., said to
be invariable. The sediment in the gum is blackish and slimy.
The incrustation very slight, and nearly black. The taste of
the water is sweetish-brackish. Reaction with litmus papers,
neutral,

No. 1460—SULPHUR WATER of the *“far Spring.”

A natural spring. nearest to the house (near the Stump and
Big Gum Springs), included in a gum twelve inches in diameter

*Called by Dr. Owen “Macatine.” Volume 1, Kentucky Geological Reports, page 270
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and twenty-six deep. Flow of water from quarter to half an
inch in diameter. Slight evolution of gas in bubbles, smelling
strongly of sulphuretted hydrogen, as do all the others, Tem-
perature of the water 63° F., said to be constant. Taste sweet-
ish. Reaction, #exfra/. The sediment is dark-colored; slimy.
The incrustation on the gum whitish, with greenish and purplish
tints.

No. 1461—SULPHUR WATER from the ‘“Eye Spring.”

A natural spring, included in a **gum” ten to eleven inches
in diameter and twenty deep. The flow of water is about a
quarter of an inch in diameter. Temperature of the water,
66° F., said to be invariable. (The temperature of the atmos-
phere, at the time of observation, was 86° F.) Very little
evolution of gas bubbles. The sediment in the gum is dark,
and slimy. The incrustation on the gum dark green, yellow-
ish, and purplish, and dirty-whitish. Taste brackish. Reac-
tion, nextral,

No. 1462—SULPHUR WATER from the ©* White Sulplur Spring,"
near the “Big Gum,” and between il and the Moreman Spring,
lo the left of the walk.

Flow about quarter to half an inch in diameter. A slight
intermittent evolution of gas bubbles. Temperature 62° F.,
said to be invariable. Incrustation whitish. Sediment green-
ish near the gum. Tastes and smells stronger of sulphuretted
hydrogen than any of the other springs. Reaction, neutral.
Water not at present used.

No. 1463—SuLpHUR WATER from the ““Hymenial Spring.”

A feeble spring, situated about ten feet from the “Center
Spring.” Temperature of the water 65° F., said to be invari-
able.  Sediment greenish-black, with pinkish portions, and
simy. Incrustation on the “gum ™ dark-green and dirty-white.

Reaction, nentral.
a3y
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No. 1464—SuLPHUR WATER from the “Rock Spring.”

The original spring of the group. Situated at the base of
the hill. Flows out from the rock in a constant stream, which
might fill an inch pipe. Temperature 58° F., said to be invari.
able. A whitish scum on the water in the channel of out-flow;
no gas bubbles evolved. Sediment bluish-blackish. Reaction,
neutral. Not very strong in sulphuretted hydrogen.

No. 1465 — SuLPHUR WATER jfrom an Arlesian Well, one
thousand feel deep, and six inches in diameter, completed in
1865.

Bored for *“0il” on Hunting Fork, a tributary of Rock
Creek, near Mr. H. Haynes’, six miles from Grayson Springs,
on the property of the Boston Kentucky Central Rock Oil
Company, H. W. Fuller, President. At first the water spouted
twenty feet above the surface of the ground, from the two-inch
tube. The tube is now out, and the hole has been widened
for six feet down and cased with an eight-inch square wooden
box. The water now flows out in a six-inch stream. Tem-
perature 61.5° F. Gas is evolved constantly in large bubbles.
The incrustation on the boxing, &c., is blackish, and is to be
seen in the channel of the stream for half a mile down. The
water is clear and colorless, and gives an alkaline reaction. A
salt water stream is said to enter the well about one hundred

and fifty feet below the surface.
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cOMPOSITION OF THESE SULPHUR WATERS OF GRAVS0ON COUNTY IN 1000
PARTS.

—

e e,

same of spring . . . . |Centre.| More. |McAtee | Stump. | Jar. Eye. | Whiic H,.rru | Ruck, [Amesian
) | man, Sulphur| nial

—r

Jﬂﬂ- luﬂjﬂn. 145‘_111"‘»:.. |.|5liNn. raseNo, 148c{No. 1461|No. 1962 No. |q.'l53|'\f-: -rm‘IHu 1485

—

Specific gravity of water| 1. ooz r t.potg | tooors | t.oois | not est.| not est. | not est.) not est. L s : 1t xa .
— === = |

== | =

Froe carbonic acid gas . | 0.1950 | 0.1334 | v.ig00 | 0.1650 | o090 | not est.| not est. | ol est. | not est. | not sst,
Free suiphuretied hpiru—

PRLEAS . « o a v oo ozo0 | ,oa48 | .omoy | .ogio | .owfs | o.cayy | c.oxyo | not eal.| not est.| o.o3lo
— —= e — fe———sp -
Lime carbonate . . . .| @.1736 | w1952 | 0.1806 | 0.2000 | 0.1632 | 0.8z | 01832 | 01535 | 9, 6o | e.rybo
Magnesia carbonate . , |3 URCE.| 0513 | L0003 |adrace. ) oMb | 0043 o018 [ not'est,| .ens 23l
lrom, and car-

bonates and phosphates| o037 | .oo48 | .oo7E | o086 | ooz | oogh | .ooph|. . . .} .oo72 Lo b
Bliea’, W e e O SOG4 ol . ool Ly Lt ot 1. . . .| o032 o
(ganic matters and quLnn'L s, | not ext. | oooE2 Lirabll o7l Lo SO | . . O Loyl

Tml::dnutun'hmlanuﬂH: o.2606 | o.1914 | o.om3 | v.2357 | e.3i3e | o 2i4e [ Aot est | ooaipd | oo ige

Lime sulphate . . . . .| 1.1640 | o.4541 | 0.4538 | 06291 | 05078 | 0. 6683 | 0.6508 | o.p001 | oongqb | 2.
nwifwlph;u ve o] 5774 (3768 | .aBeb | .Gogy | .s5y8c | .7am | G353 83 AT By
Fotash sulphate . . . .. « & oo = o ¢ -y 2y - 5 RE UL B (. Loy Joman | POt ewl.
Soda sulphatte . . . o o fe o 0 afe v e o136 | o374 |- e o | ovgp - . s o] . o o] -0a8E | ot et
lren, manganese and

alumina sulphates and

phesphates . . | . T ocoo | o193 | notest | traces. | Lraces. | traces. | traces. | traces. | iraces,
Sodium sulphide . . . ] .0532 oyoy | Bot el | nul et opey | .owoo | .ouiy | L0230 | .OD%) .ea54
Soda combined with or-

pmq’.‘.l.-l:lﬂ.'h ..... T . . T Y e .

Fraush " ] - (R I [POR ReRone FES Sy IR TR
';:dmm (hlm;:l]:r;[h, : -ﬂ e ] - i SIugg e o L onBy - ety
agrwsium chleride . , | @.1 BT SRt Wil W Feey SR NI Rt e Rl RO
P PR e P taly | .ocag | .oofo | ooy cons8 | ocf | oo | ooy . ol

(hganic matters and loss| not ett. | Dot

L= 20
Tota! saline matters . | z.0748 | 1. 16og | 5.3353 | 65740 vopghc | Lopate | t.gome | 64800 | 2,708

. oool
ot est.| _omoo oy | .ozmz L6777 | mot esi.|  .agHy | mod eat,
1. Gato

— — e e B —
Lithium, iodine and bro-
A S races, | (races, | (races. | rices. | oL e50.) not est. | not est. | not ert | mot edl. | not eal.
—e e | | e —
Temperature of spring, I, 612 660 617 &P ! 4 L] Lo el " ™7 | &7, 657

The small quantities of lithium compound, mdmatpd in the
above table, were detected by means of the spectroscope, alter
proper treatment of the saline residuum obtained by the
evaporation of from ten to twenty litres of the water. The
bromine and iodine traces could only be observed by the ap-
propriate tests after a similar evaporation.

The organic matters recorded in the table are composed of
apocrenic and crenic acids and the singular substance called
Barégine, from the fact that it was first observed in the sulphur
water of the celebrated Barége Springs of the Pyrenees.

This Barégine is found in solution in many of the sulphur
waters of the world; more especially in the thermal waters.
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On evaporation of such waters they assume a yellowish tint
and leave a yellowish-brown residue, which, on calcination,
gives out ammoniacal fumes and the odor of burnt horn ; leay.
ing a very large proportion of ash, mainly silicious. This
organic matter, approaching to the nature of the albuminoid
or gelatinous principles, is what is called Barégine.

By exposure of these waters to the air this dissolved nitro-
genous matter undergoes a change; becomes less soluble and
forms a sediment, or deposit, in the spring and its channel, of
a slimy nature, which is called glairine, and which is usually
combined with other precipitated materials from the water,
such as iron and manganese sulphides, lime and magnesia
carbonates, free sulphur, &c., &c., and probably changes, by
gradual decomposition, into crenic and apocrenic acids, &c.

Glairine, with crenic and apocrenic acids, and other sub.
stances mentioned above, were abundantly found in the
unctuous slimy sediment of these Grayson sulphur springs.
Generally more of the latter than of the crenic.

This sediment was collected by Mr. Talbutt from the bottom
of the water in the “gum’’ usually, from the following springs,
viz: “Centre,” ** Moreman,” “McAtee,” *“Stump,” and “Hy-
menial,” and brought to the laboratory for examination, in
close bottles, with some of the water of the spring included.

On examination, some weeks afterward, the supernatant
water was found to be glairy in all except that from the Stump
Spring. In those from the Centre and Moreman springs the
water over the sediment was of a dirty-olive green color, of
a sulphurous and putrescent odor, glairy, and as thick as
ordinary white of egg. When this was poured off and the
sediment agitated with more distilled water, this also became
glairy and colored, on standing; and the same result was
obtained in a second and third operation of the kind; the
quantity of the dissolved organic matter appearing gradually
to be diminished. The **Centre" sediment gave the most of
this glairy material; that of the * Moreman,” ** McAtee,” and
“ Hymenial " gave less, and that of the “Stump,” although it

colored the water slightly, did not make it glairy or communi-
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cate to it the semi-putrescent, sulphurous odor, so marked
with the others.

The glairy colored solution, poured off from the sediment,
was evaporated and analyzed. The dark brownish solid resid-
uum, obtained by evaporation, presented the usual properties
of glairine. It burnt with a burnt-horn, ammoniacal odor, leav-
ing a large quantity, more than forty per cent., of whitish as#.
This ash was largely sificious, but contained also afumina,
iron and manganese oxides, lime, magnesia, and phosphoric and
sulphuric acids. The glairley soluble matter also contained
apocrenic acid.

The dark colored original sediments, which had thus been
washed with water to remove some of the glairine, &c., were
found to contain much apocrenic and crenic acids, especially the
former, with alumina, iron and manganese oxides, lime, mag-
nesia, phosphoric and sulphuric acids, sulphur, &c. Becoming
somewhat charred when calcined and giving off the odor of
barnt animal and vegetable matters. That from the * Centre"
Spring giving more of the odor of burnt animal matter. Those
of the others giving mostly the odor of burnt vegetable mat-
ter.

Doubtless the other sulphur waters of this locality also con-
tain these remarkable organic ingredients, or most of them.
What influence they have in therapeutic applications of these
waters has not been determined. It is probable, however,
that this decomposable organic material, from whatever un-
known source derived, may, by reaction upon the dissolved
earthy sulphates of the water, produce some of the sulphydric
acid which it contains.

It may be interesting to append the chemical composition
of glairine of three different varieties, as determined by J.
Bouis, (““Comptes Rendus,’ XLI, page 116.)

Carbon, | Hydrogen. | Nitrogen. Ashes,

Glairine, pulpy, grey . .

o, PUIDY, ETEY « & = & o« s x o os s 48.69 7.70 B.1o 30.22
L:L’;E:E- hh{ﬂ:-us. red . . .o e i 44 .06 6.69 5.57 35.00
& pulpy, greenn . . . . . . . . . . 45.20 6.9%5 5.60 40.07
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No. 1466—CHALYBEATE WATER, from the chalybeate well g
Grayson Springs.

Well ten feet deep; walled up with rock, three feet square,
Water about four feet deep in well. It is said that three
streams of chalybeate and one of fresh water flow into it. A
very slight occasional evolution of gas. Temperature of the
water, 71° F. The water is raised with a wooden pump. The
sediment or deposit, where the water flows from the pump and
trough, is ferruginous, brownish-red. Reaction, neutral.

No. 1467—CHALYBEATE WATER, from a well near Grayson
Springs; sent by Mr. Van Meler, proprietor of the springs,
for examination.

This, like the preceding, deposited a flocculent light-brown
ferruginous sediment in the containing bottle.

No. 1468—CHALYBEATE WATER, from ‘“Indian Spring,” a natu-
ral source, near fones' Mill; head of Sunfish Creek, five miles
from Paducan and Louisville Ratlroad. Sent for examination
by Mr. H. Haynes.

This also deposited a brownish ferruginous sediment in the
bottle.

COMFPOSITION OF THESE CHALYBEATE WATERS, IN 1ecoo FARTS OF THE

WATERK,
No. 1466, | No. 1467. | No. 1464,
Free carbonicacid . . . . . . . « . .« . . e W ©.207 not est. not el
=
Lime oathonall: 5 v SUind e SUEOW R e 0.1251 0.2580 0.0076
Magnesiacarbonate . . . . . . .« . . .00 .. a trace, . 0020 a trace.
Iron and manganese carbonates and phosphates, with traces
Df nlumin‘ & L] L] - L - E ® - L] L] L] L ] [ ] L] - L] L] L] lnl Is lm -w
Silica, . . .+ .+ - - M L Wi T (= M L0022 L0180 :
Total, held in solution by carbonicacid . . . . . . . 0.1391 o.3580 0.023]
Limesnlphate . , .o s siva sa'a s & a s s ss 0.0110 2.328 0.0693
Magnesiasalphate . . . . . . - & . ¢ ¢ ¢ 2 o & & = a trace, 741 a trace.
Pﬂt‘!h 'ulphltt @ & @ B @ & ® @ @& & & & & & @ @ & o= a trace, -:ﬁs a tract,
Ml sulphﬂg L] L L] L] L] - # - L] L] L] L] L L3 - - L] L] - -l ‘-m“- I - IP l m
H;um ﬂh!mid.f -------- " = & = - & @ 2 = @ -mﬂl (] l.5 [D +°41
Potassium chloride . . . . . . . $ioh ErEk ER o076 . . L. .00
DIRBL o 5o R wesie s SR Baok b not est, 0150 .0086
Total saline CORLENIS + . « « o o o v o o o v o o . o0.1658 4.786 0.1476
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From these analyses, which can only be considered approxi-
mative, it appears that the water from the well near Grayson
Springs is the strongest and the most aperient. The small
quantity of the water sent, and the alterations which always
take place in waters of this kind, under the influence of the
atmosphere, prevent these examinations from being entirely
conclusive,

No. 1469—So1L. ‘“Sample to the depth of eight inches from an
old field, fifty years in cultivation, which has been lying un-
cullivated for the last fifteen years. Collected by C. Schenk.”
Situated twenty-five hundred feet west of the twenty-first

mile-post on the Louisville and Paducah Railroad; west of Big

Clifty. Locality, six hundred and seventy feet to the right of

that road and four feet above the level of the rail. Underlying

rock, sandstone. Timber of the locality, mostly black oak, with
some white and red oak; with a few poplars on the creeks.

Undergrowth sumach, dogwood; much sassafras and persim-

mon. Kolalion of crops: 1. Tobacco; 2. Corn; 1. Oats;

sometimes with clover. No manure. Yi7edd: of corn and oats,
of each ten bushels to the acre. Soil of a yellowish light-
umber color.

No. 1470—So01L. “Sub-sotl of the preceding, taken at a depth
of from eight to forty inches. Collected by C. Schenk.”
Sub-soil of a dull-light-brick color,

No. 1471—*“VIRGIN SoOIL. Sample lo depth of six inches. Col-
lected by C. Schenk."

From a point two hundred feet east of the twenty-second
mile-post, on above named railroad; two hundred and fifty
feet to the right of the road, and four feet above the level of
the rail, Underlying rock, sandsiome. Has been two years in
cultivation. Usual yield of this locality, according to report of
the farmers, of corn and oats, each ten to twenty bushels, and
of wheat five to ten bushels. It yields tobacco only when
manured. Timber same as in preceding.
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Soil of a greyish-brown or light umber color. The coarse
sieve (two hundred and eighty-nine meshes to inch) removed
from it a few rounded ferruginous particles only.

No. 1472—*Sub-soIL of the next preceding ; taken lo the depli
of from six to thivty-six tnches. Collected by C. Schenk.”

Sub-soil of a light greyish-buff color. Contains a few small
rounded ferruginous particles,

No. 1473—"VIRGIN SoOIL, three years in cultivation. Collected
oy C. Schenk.”

Sample to the depth of seven inches, from a locality one
thousand feet west of the twenty-sixth mile-post, on the Louis-
ville and Paducah Railroad, and three hundred and sixty feet
to the left of that road, at the level of the rail. Drainage
slope = 1:150. Substratum, JZimestone. Timber, red, black,
and white oak, with sugar-tree and poplar. Timber full of
holes, except the poplar. Undergrowth, dogwood, sassafras,
persimmon. Sometimes one hundred cords of wood to the
acre.

Rotation of crops: two years in corn; yield, twenty-five
bushels to the acre; one year in oats; same yield. New land
here yields fifteen to thirty bushels of corn, twenty to thirty
of oats, and eight hundred to a thousand pounds of tobacco,
per acre.

Soil of an umber color; darker than the preceding virgin
soil. It contains a few rounded ferruginous particles.

No. 1474—*SUB-SOIL of the next preceding, taken at the depth of
Jfrom seven to thirty-six inches. Collected by C. Schenk.”
Sub-soil of a light grey-buff color. Contains a few small

rounded ferruginous particles.

No. 1475—SoIL. “Sample to the depth of five and a half inches,
of an old field, forty years in cultivation. Collected by C.
Schenk.”

Near the Grayson Spring Station, Louisville and Paducah

Railroad, four hundred and fifty feet to the right of that road,
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at a point five hundred and thirty feet east of the twenty-six
mile-post. Fifteen feet above the level of the rail. Drainage
slope = 1:30. Substratum, /imesfone. Rotation of crops: two
years in corn, one in oats and clover (sometimes tobacco first).
Field has been in grass for the last three years. Yield: corn,
twelve to twenty bushels; wheat, eight; and oats, fifteen per
acre.

Dried soil of a brownish-grey color. Sifted out very few
small rounded ferruginous particles.

No. 1476—*"SUB-SOIL of the next preceding, laken from five and
a half to thirty-six inches below the surface. Collected by C.
Schenk.” |
Sub-soil of a grey-buff color. Contains but few rounded

ferruginous particles.

NoTE.—For the rest of this serial collection of soils, &c., made by Mr. Schenk, on and near
the line of the Elizabethtown and Paducah Railroad, see Hardin and Ohie counties,

COMPOSITION OF THESE GRAYSON COUNTY SOILS, &c., DRIED AT z12® F.

!Hn. 1y No. urﬂiﬂu. g Ne, 1473 Nu :u;;lﬂn :4;!4 Nﬂ.. 1475 Mo 1476
Organic and volatile matters . . . . . . . 3B | 3.375| 4.8 | 3.900 | 49w E'E.Snr 45 | 3.a75
Alemina, and iron and nu.ug;a.nﬁ-: otldu 7.25 | 10,990 | 5.81i5 | 7.407 | G.ugs 4. 172 .o
Lime carbonate . . . . . i L S19% | Lg% 045 - 4D R ] ] 145
H.qﬁmn:r:.la i ||;| Rl e S .::I.';| l.x . Sge T . By .16; 135
phoncacid. . « o 0 505 s a e s - .o .0 Shzg gy | g oG 1E .
Su.phunl:. I o S R | ‘{ututi!lmalcd. . b
e S S e L243 | L%l | BT . Log .3:1 N 1.1 T . 40%
S-Dd.i. B e 125 oy | Lom T .00 TS PR
Sand and insoluble silicates . . . . . . . Bo.Bso | By, 4t | BB. 790 | By.sbs 85. ?!ﬂ 88985 | go.byo | Bg.sho
Waterexpelled at 3% F. . . . . . . . . gag 435 | 1338 By 1,OT5 Loemd | 1L o . 358
Loy e R R e e R e e i .|;||....|.... 430 [ 009 | 605
I i
0T e o e 8 == Jiun-.mn 1EG. 30T 103105} (L0, 00 L — 100, 454 [tol.ols | oo oo
e — — — —— I 1 m—
Moisture expelled at 2122 F, . . . . . . . :m;l zq,-t;' :qt_-r,,| :fm 1-_15::' 1650 | 1,778 3. o0
e e —_':l —r —_— |_—_._— r—-_ — |.
Potash in the insoluble silicates . . . . . i;:.u_'pgg.-_,..k :m.F .88
_— = —_ — - —_—-\..-!_ l f———— -\..—'._—-:IZE
Soda in the insoluble silicates , . . . . . u-fmi..--l .ml----i----junl----i By
== S = | S A _— —
Character of the soil, . . ., .+ .+ . .. mfﬂfﬁidgﬂuh soil | Virgin lﬁuhﬂqﬂ1| Virgin [ ub-sail imiﬂf"‘ Sub.soil

Although these Grayson county soils cannot be classed
amongst the naturally very rich soils, because they are rather
oo sandy; yet, if they are well drained, they may be made

quite profitable with proper management and by the judicious
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use of fertilizers. There is no reason, except unskillful culture,
why they are not at present more productive than is repre.
sented above. Their near vicinity to good markets should
introduce a more scientific husbandry.

GREENUP COUNTY.

No. 1477—CvrAv. Labeled ¢ Fire-clay, Louder's land, near Ken-
ton Furnace. Collected by P. N. Moore."

A compact, fine-grained, non-plastic clay-stone of a light-grey
color; hardly adhering to the tongue; breaking readily into
sharp angular fragments; fracture somewhat conchoidal. This,
when reduced to powder, easily works up with water into a

plastic mass, which is the case with the other samples of this
kind described below.

No. 1478—“FIRE-CLAY, fwo feet above the limestone ore; head
of Powder-mill hollow, two miles from Kenton Furnace. Col-
lected by P. N. Moore.”

An olive-grey shaly clay, breaking easily into layers, but
not so easily across them; adhering to the tongue.

No. 1479—" CLAY, fourth above the limestone and limestone ore,
on Pea Ridge. Thickness two to two and a half feet. Weath-
ering white. Collected by J. A. Monroe.”

A whitish clay, in soft friable lumps; colored with oxide of
iron in the crevices.

No. 1480—“CLAY; thin bed, resting on [limestone ore of Fea
Ridge, near Hunnewell.”
A soft friable plastic clay; colored olive-green and brownish
and yellowish-grey.

No. 1481—Cray. Two and a half feel bed; second above
limestone ove. Pea Ridge. Collected by J. A. Monroe.”

Olive-brownish-grey. Harsh to the feel. Breaks in angular

fragments.
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No. 1482—* CLAY, fourteen inches thick. Third bed above the

limestone ore al FPea Ridge.

tongue.
No. 1483—ClLav,

Collected by [. A. Monroe.”
A brownish-grey compact clay, breaking into irregular layers,
which are polished on their surfaces; adheres slightly to the

“Fire-clay. Thomas' bank. Average sam-

ple of upper layer; five feet above the cherly limestone.
walers of Wing's branch of Shultz Creck. Collected by P. N.

Moore.”

Head

A compact clay-stone of a light-grey color (yellowish and
bluish) ; even fracture; soapy feel; not scratched by the nail ;
scarcely adhering to the tongue.

COMPOSITION OF THESE GREENUP COUNTY CLAYS, DRIED AT 212° F.

No. 1477|No. 1478|No. 1479|No. 1480{No. 1481)No. 1482|No. 1483
SR e aeie e 40.680 | 62.920 | 66.560 | 47.0060 | 67.700 | 55.560 | 47.500
Alumina . . . . . . . 35.281 | 20.735 | 22.679 | 36.620 | 22.092 | 31.027 | 40.601
Iron oxide, &c. . . . . .| atrace. | 3.8%20 | a trace. | A trace. | a trace. | a trace. | a trace.
LWmME . v s w s L213% Z213 157 .61y L 101 «33% .280
Magnesia . . . . . . . 136 | 2,281 .6os - 3Rg - 285 -403 -497
Phosphoric acid., . . . 626 L3718 .563 626 .48 .358 .249
Sulphuricacid . . . . . not est. | not est, | not est. | not est, | oot est, | not est. | a trace.
Potash, . . . . . . .. L1g3 | z.601 .946 1.156 1.156 1.167 .308
Soda ., . . ... ... 211 659 .bgo 234 .268 .560 . 400
Water expelled at red heat,
and loss . . . . ., . 13.660 | G.400 | 6.800 | 13.300 | 7.900 | 10.600 10,036
Total .. . . . . . .|100.t00 |100.000 ilm.mﬁ LOO . 00O Ilﬂc.nw 100,000 | 100,000

On submitting

these clays to the action of the blow-pipe,

No. 1480 was found to be most softened by the heat, while
Nos. 1477, 1481, and 1483 were most refractory; the others
occupied an intermediate position. They all burnt nearly
white, but No. 1478 burnt of a light-buff color, and No. 1479,
No. 1480, and No. 1483 acquired a very light pink tint on
being calcined. They are undoubtedly all very good clays,
and the more silica they contain, within certain limits, and the
smaller their proportions of potash, soda, oxide of iron, lime,
magnesia, and phosphoric acid, the better they withstand the

melting influence of fire.
[See Caner county for other clays of this kind.]
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No. 1484—* CoaL, No. 1, used at Kenton Furnace. Average
sample.”’

A brittle coal, breaking into irregular layers; fractured sur.
face dark, glossy, asphaltum-like. Impressions of reedy leaves
on the laminz, and some fine-grained pyrites.

No. 1485—* CoAL, average sample, from J. Thompson's bank,
near Kenton Furnace. Bed sixteen inches thick. Collected by
J. A. Monroe.”

A brittle coal, breaking into thin irregular layers, which have
much pulverulent mineral charcoal between them.

No. 1486—CoaL, No. 3. “Average sample of the main coal of
Raccoon Furnace. Below the shale parting.”
A dark colored coal, breaking easily into thin layers. Sep-
arated by much fibrous coal, with some fine-grained pyrites
diffused in it.

No. 1487—CoaL, No. 3. ‘‘Average sample of the upper part of
the coal used at Raccoom Furnace. Mine one and a third
miles east of southeast of the furnace. The upper twenly
inches of the thirty-six inck bed. Collected by P. N. Moore.”

Much like the preceding.

No. 1488 CoaL. “Main coal, No. 3; lower part below lhe
shale parting. Buffalo Furnace. Averaged by P. N. Moore.”

No. 1489— “Maix CoaL, No. 3; above the shale parting. Buf
falo Furnace. Averaged by P. N. Moore.”

No. 1400—CoOAL. “Alcorn Creek coal; probably sub-conglom-
evate. Raccoon Furnace. Averaged by P. N. Moore.”

No. 1491—Coar, No. 1. ‘“Hanna bank coal. Average of th
upper portion of the bed, from the stock pile, by P. N. Moore.”

No. 1492—*“Hanna bank coal, &e. Averaged from the lower
part of the bed, from the stock pile, by P. N. Moore. Coals

identified by Mr. Witherow.”
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No. 1493—** CoaL, probably No. 3; thirty feet below the Kidney
ore, Laurel Furnace. Average from coal shed, by P. N.
Moore.”

No. 1404—CoaL, No. 6; from the hill back of Amanda Fur-
nace. Average sample from all parts of the bed, by A. R.
Crandall.”

A bright, jet-black, splint coal, with but little fibrous coal
between the layers. Some slight ferruginous external stain,

No. 1495—CoaL, No. 6; from branch above the shops, Hunne-
well Furnace. Averaged from the upper part of the bed only,
by A. R. Crandall.”

Splint coal. Has but little fibrous coal between the laminz.
Slight external ferruginous stain.

No. 1496—CoaL, No. 3. *“From drift near Pennsylvania Fur-
nace. Averaged by P. N. Moore."
A glossy jet-black coal, with fibrous coal and very little
appearance of pyrites between the thin laminze,

No. 1497—Coaw, No. 6. ‘“‘From a new opening one mile above
the shops at Hunnewell Furnace. (Old Greenup Furnace.)
Average sample.”’

A glossy pitch-black splint coal; shows but little fibrous coal
or pyrites.

[See Appendix for other Greenup county coals. ]
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These comparative analyses show how much the coal of a
given bed may vary in its different layers in the proportion
of sulphur, ashes, &c. These Greenup county coals are
generally very good coals, well suited to the working of iron.
some of them, however, are rather too sulphurous for this
Purpoﬁe.

A certain correspondence, not perfect, is to be observed in
these coals, between their specific gravity and prupnrl;mn of
ash, as is shown below :

Specific gravity, Per centape of ash. II Specific gravity. Per centage of ash,
1.250 7.98 1.35% 1r.03
1.28g gw I.365 g .86
1.202 .20 1.374 12.60
i.300 7.06 I.374 13.00
1.316 T.10 1.3%9 10.90
1.33% 0.00 1.380 12.00
1.345 6.60 I.420 12.20

No. 1498 — LIMESTONE., ‘‘Average sample of the ferruginous
limestone from Pea Ridge. Collected by J. A. Monroe.”

A compact, or fine-granular, brownish-grey limestone, Non-
fossiliferous. Varying in tint.

No. 1499—LIMESTONE. *‘Sub-carboniferous; used as flux at the
Raccoon Furnace. From the head of Old Town Creek.”

A compact or fine-granular limestone, varying in color from
light reddish-grey to darker greenish-grey. Contains chert.

No. 1500 —LIMESTONE. *‘Sub-carboniferous. Az:erage sample
of the limestone used as flux at Kenton Furnace. Collected by
J. A. Monroe.”

A compact or fine-granular limestone, of a light-grey color.

No. 1501—LIMESTONE. “Ferruginous. Bﬂfafa Creek, Boone

Furnace.”

A compact or fine-granular limestone; grey-buff, varying in
tint,

VoL. 1,—16 231
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COMPOSITION OF THESE GREENUF COUNTY LIMESTONES, DRIED AT

212° F.

No. 1498, |f No. 1499. | Nu. 1500. | No. 1501,
Specific gravity . . . . T 2.680 2.700 2.770
lLimecarbonate . . . . . .. ... ... 8. 140 Bi.150 g2.050 60.750
Magnesia carbonate. . . . . . . . . . . -797 .385 .220 25.636
Iron cartboBAME . - . & o« o v o 5 5 s 4% o]0 55 o slow o oable oo 0 3.420
Alumina . . . . . . . . w Na wowe 4.167
Ironperoxide . . . . . . . . + « o .+ } 3.760 152 t.490 |. . . ..

Manganese oxide. . . . . . . . . . . .
Phosphoric acid . . . . s s sa a .178 051 .128 .013
Sulphuricacid . . . . ., . & 044 not esr. . 199 355
Potash .. . . .. .. T 2609 not est not est, |not deter'd,
Bodh = aiie e itea sieid @i wte sEiie . 240 not est. not est, |not derer'd,
Silica and insoluble silicates . . . . . . . . 5.-gho 9.550 4.460 5.680
LOBS . o i v v wowe wom s oe w aow 612 1.702 .43 )- . . ..
Tolal 7 52705 359 8 &6 5 Sed s 100, 0D 100, OO 100, 020 100001
Per centage of lime. . . . . . . . . . .. 49.358 49,359 51.548 14.020
Per centage of phosphorus PR T 077 0.022 .056 .00§
Per centage of sulphur . . . . . . . . .. 017 not est. 079 L1z6

These limestones are quite pure enough and quite good for

use as fAux in the iron furnace.

stone.

all of them.,

white lime on calcination.

No. 1502—CrLAvy [rRON-STONE.

the level of the limestone ore.
nace."

No. 1501 is a magnesian lime-

The proportions of phosphorus and sulphur are low in
Nos. 1499 and 1500 would yield a very pure

Labeled “Lower block ove, near

Alcorn Creek, Raccoon Fur-

A fine-granular, dark-grey ore; adhering slightly to the

tongue.

No. 1503—CraY IRON-STONE. Labeled * Blue kidney ore, locally
replacing the main block ore; from drift one mile southeast

from Laurel Furnace."
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A fine-granular ore, of a grey color more or less deep; with
very thin incrustation of limonite ore. Some portions adhere
to the tongue.

No. 1504 — CLAY IrON-STONE. Labeled ‘“Main block ore,
Amanda Furnace, Averaged by P. N. Moore.”’

A dark-grey granular proto-carbonate ore, with some dense
irregular laminz of limonite ore.

No. 1505—CLAY IRON-STONE. Labeled ** Conglomerate ove, on
Darby branch of Clay Lick, Buffalo Furnace. Average sam-

ple.”

Principally grey granular proto-carbonate ore, with some
limonite.

No. 1506—CLAY IrON-STONE. Labeled ‘* Lower block ore,” Wo-
mack's bank ore, Old Town Creek. Sample fram ore weathered
six months. Collected by P. N, Moore.

Mostly dense, dark-grey, fine-granular clay iron-stone, with
some coarser grained and softer, with a little limonite.

No. 1507—CuLAY IRON-STONE. Labeled ‘* Grey ore, or main block
ore, Baker bank drift, Laure! Furnace. Averaged by P. N..
Moore, from the stock pile. Identified by Mr. G. Coxe.”

Mostly proto-carbonate ore, containing many encrinital fos-
sils, with some little limonite,

No. 1508—CrAY IRON-STONE. Labeled * Grey ore from under
the hearth rock sandstome, near Raccoom Furmace. Collected
oy P. N. Moore."

Mainly brownish-grey fine-granular carbonate, with a whitish
cement. Contains some little bituminous matter., Incrusted

somewhat with reddish-brown limonite ore,
243



108 CHEMICAL REPORT.

COMPOSITION OF THESE GREENUFP COUNTY CLAY IRON-STONES, DRIED
AT z212° F.

No. 1502|No. 1503 No. |594;Hu. 1505 No. 1506/ No. 1507|No. 1508

Specificgravity . . . . .| 3.280| 3.297 |. . . .| ... o] 3-263). . . ... .,
Iron carbonate . . . . .| 54.773 | 78.722 | 33.320 | 30.516 | 44.678 | 55.258 | 64.624
Iron peroxide . . . . . 8.648 .204 | 21.270 | 14.271 | 6.500 | 13.468 4.044
Alomina . . . . . . . 7 . 800 2.746 4.991 6.197 4.178 G710 4.414
Lime carbonate, .| 3.780| 2.250 g% | 16.g80 | 2.230 | 4.880 1.340
Magnesia carbonate . . .| 3.088 -3 -439 «591 1.903 4.528 B3
Manganese carbonate . . 1.204 .421 | atrace. | a trace. | a trace. 6o | not est,
Phosphoric acid . . . . 447 .505 434 614 . 204 . 368 217
Sulphuricacd . . . . . 208 | r.160| p1.208 | 2.330 L250 | 1.043 .563

Silica and insol. silicates .| 20.250 | 11.340 | 31.730 | 28.980 | 36.880 | 15.660 | 20.310
Water, bituminous matters,

and loss. . . . . . . c e as| 2272 g.829)- - - -| 3.-177| 4.005 3.650

Total . . . . . . . . 100,288 (100.000 |100.000 (100.420 |100.000 (100,000 | 100.000

I'er centage of iron . . .| 29.851 | 38.146 | 30.975 | 22.270 | 26.073 | 36.103 | 33.627

i*er centage of phosphoruz|  .1g% .221 .189 -267 089 «300 -095
Per centage of sulphur . 10§ .524 483 . go% . 104 416 . 225

I'er centage of silica . .| 18.560 | ¢.700 | 29.520 | 27.360 | 34.360 | 13.360 | 14.440

Some of the carbonate ores, which contain a larger propor-
tion of iron peroxide, will be found described with the limonite
ores. Phosphorus is in rather large proportion in Nos. 1502,
(503, 1504, and 1507, and sulphur exceeds in 1503, 1504, and
t505. Possibly some of this latter may be driven off in the
process of roasting the ore. No. 1505, which contains the
smallest proportion of iron, having nearly seventeen per cent.
of carbonate of lime, may yet be profitably smelted, especially
mixed with richer ores.

No. 1509—LIMONITE  *Limestone orve, Samuel Wamock's land,
Tygert Creek. Bed one foot thick. Collected by A. R. Cran-
dall. Not an average sample.”
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Generally of a dark reddish-brown, varying to blackish
and yellowish colors. In irregular laminz. Adhering to the
tongue.

No. 1510—LIMONITE. Labeled ‘* Average sample of lower Block
ore, from branch of Tygert Creek.”’
Varying in color, hardness, &c., from dark-brown, hard, irreg-
ular lamine, to yellowish-red and brownish ochreous. Powder
of a brownish-yellow color.

No. 1511 — LiMoNITE (with some proto-carbonate ore); labeled
«[imestone ore, Hood's branch of T’ yg'frt‘ s Creek. Aﬂerage
sample. Used at Raccoon Furnace
In irregular lamina of various tints of yellowish and reddish

brown, with some portions of clay iron-stone.

No. 1512—Limonite, &c. “Average sample. Poynter bank.
Raccoon Furnace."”
Dark brownish-red fragments, mixed some of clay iron-stone.

No. 1513—LiMoNITE. ““Average sample of Two Lick ‘Limestone
orve, Kenton Furnace. Averaged by P. N. Moore, from the
stock pile.”

Generally of a dark-brown color, with incrustations of soft
ochreous ore.

No. 1514—LiMoNITE. Labeled *“ Lower block ore,” from Louder
bank. Averaged by P. N. Moore.
In irregular dark-brown laminz, with softer ochreous and
grey material intermixed and incrusting.

No. 1515—LimoNITE. “Average sample of Coon Fork Lime-
stone ore ; laken from the unburnt kiln at Kenton Furnace by
P. N. Moore, and identified by Mr. Folson.”

A dense, chocolate-red ore, scarcely adhering to the tongue.

Contains some iron proto-carbonate.

No. 1516—LiMoNITE. Labeled *Shover drift Limestone ore.
Average sample, by P. N. Moore, Kenton Furnace.”
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A dense, chocolate-red colored ore, with but little ochreous
material. :

No. 1517—LimoniteE. Labeled ‘‘Limestone ore. [Powder Mill
Hollow, Kenton Furnace.”

In irregular masses and laminz of a’chocolate-brown color,
with soft ochreous ore between.

No. 1518 — LimoNiTE. “Average sample of lower Block ore,
from James Thompson's bank, Kenton Furnace. Collected by
P. N. Moore.”

Laminz of dense limonite, with softer ochreous material
between, and some clay iron-stone in the interior.

No. 1s519—LimoniTE. Labeled *Lower Block ore. Average
sample from Allen bank, Kenton Furnace. Collected by P.
N. Moore.”

Irregular laminz of hard dark brown limonite, with much
brownish-yellow softer mineral between, and some whitish,
clay-like substance, in the crevices.

No. 1520—LimoniTE, &c. “Main Block ore, locally changed to
a very calcareous ore, Buffalo Furnace. Averaged by P. N.
Moore.”

Ore partly of yellowish-grey iron proto-carbonate of a
crystalline-granular structure, not adhering to the tongue;
in parts changed into dark reddish-brown limonite, which
adheres to the tongue. Contains some small scales of mica
and a few green specks (which may contain iron phosphide).

No. 1521—LimoNITE. Labeled “ Main Block ore, Little Morton
bank, Laurel Furnace. Averaged by J. A. Monroe."
In irregular curved laminz of various thicknesses, differ-
ing in color, from dark clove-brown, almost black, to reddish
and yellowish-brown; with nodules and incrustations of softer

ochreous ore.
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No. 1522—LiMoNITE, &c. “Average sample of Kidney ore,
above the main Block ore. From the Buffalo Furnace stock
pile. Collected by P. N. Moore."

Dense dark and light-brown limonite, with a little ochreous
ore ; mixed with compact or fine-granular grey clay iron-stone.

No. 1523—LiMmoNiTE. “Main Block ore, Brushy Knob bank,
Laurel Furnace. Average sample, from the stock pile, by P.
N. Moore.' (Determine only iron and silica.)

Varying from hard dark-brown laminz to brownish-yellow
ochreous ore.

No. 1524—LimoNITE. “ Kidney ore, Osenton bank, Laurel Fur-
nace. Averaged by P. N. Moore. [ldentified by Mr. . Cox.”

(Determine only the ivon and silica.)
Curved irregular laminz of dense dark colored limonite
ore, inclosing nodules of compact clay iron-stone.

No. 1525—LimonNiTE. “Rough ore, Darby branch of Clay Lick
Creek. The upper of two lower block ores, Buffalo Furnace.
Average sample, by P. N. Moore.” (Determine only the iron
and silica.)

Yellowish-brown limonite, mixed with grey iron proto-car-
bonate ore. Both showing an oélitic structure.

No. 1526—LimoxNiTe. “‘Kidney block ore, or main Block ore.
McAlister Point, Buffalo Furnace. Averaged by P. N.
Moore.”

Mostly in dark, purplish-brown, irregular, curved laminz,

(One small nucleus of partly decomposed clay iron-stone

noticed.)

No. 1527—LIMONITE. ““Rough block ore; below the main Block
ore, at Raccoon Furnace. Averaged by P. N. Moove.”
Mostly in irregular, curved laminz, with some softer ochre-

ous ore included.
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No. 1528 —Limonite. *““Lower Block ore, on J. Downic's land,
Old Town Creek. Averaged by P. N. Moore."
Mostly porous, ochreous ore, with some dense limonite lam-
inz included.

No. 1529—LiMoNITE. *“Limestone ore; . called slate ore. Ridge
between Cane Creek and Wilson Creek, Hunnewell Furnace.
Average sample, by P. N. Moore.”

Mostly moderately dense, irregular laminz, of a handsome
brownish-purple color, with some ochreous ore.

No. 1530—LiMoNITE. Labeled ** Lime kidney ore, Brush Creek,
Pennsylvania Furnace. Average sample, by P. N. Moore."
Principally in irregular curved laminz, of a dark color;

somewhat odlitic; inclosing, and incrusted with, some little

undecomposed clay iron-stone,
248
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Although some of these ores contain too much phosphorus
to make tough iron, they are generally good and profitable.
The intelligent reader can estimate their relative value by this

table.
[See Appendix for other Greenup county ores, &c.]

No. 1531—Pi1c Iron. * Hot blast, No. 1 Foundry. Probably
made in 1872 or 1873, Buffalo Furnace. Collected by P. N.

Moore."' )
Quite a coarse-grained, brilliant, grey iron. Yields to the
file; flattens a little under the hammer.

No. 1532—Pi1c Iron. * Cold blast, No. 1 Foundry, Buffalo
Furnace. Collected by P. N. Moore.” .
A moderately fine-grained, dark-grey iron, which yields
easily to the file.

No. 1533—P1G IrRON. “Silver-grey hot blast iron. Made when
working very hol, so that it is very cold-short. Buffalo Fur-
nace. Collected by P. N. Moore.”

A mottled, nearly white, silvery iron. Soft enough to yield
to the file, but quite brittle. Scarcely flattening at all under
the hammer. :

No. 1534—P1c Iron. “No. 1 Foundry, hot blast iron, Ken-
ton Furnace. Collected by P. N. Moore.”
A moderately coarse:grained, grey iron. Hard, but yields
to the file. Extends considerably under the hammer.,

No. 1535—Pic IronN. “Hot blast, No. 1 Foundry iron; made
at the fifth casting after thirly-six hours stoppage, on full
burthen. The third casting gave gvey iron. Collected by P.
N. Moore.”

A moderately coarse-grained, grey iron.

No. 1536—P1c Iron.  “No. 2, Foundry iron; from Hunnewell

(formerly Greenup) Furnace. Collected by P. N. Moore.”
A moderately coarse-grained, grey iron; very hard, but
yields to the file. Extends considerably under the hammer.
z51
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COMPOSITION OF THESE GREENUP COUNTY FPIG IRONS.

No. 1531. | No. 1532. | No. 1533. | No. 1534. | No. 1535. | No. 1536,
Specific gravity . . . 6.82g 6.044 6.872 6.807 7.187 7.041
— s f—— = ——
Ieoli. o o o v o w s g1.656 04.739 88.106 92.724 g1.668 92.368
Graphite . . . . .+ . 2,790 3-620 1.950 3. 320 2.950 360
Combined carbon . . a trace. .780 .570 e e el BRER
Manganese . . . . . .084 056 014 612 .332 .020
Silicon . . . . . . 4. 106 877 7-317 2.090 3.817 2.515
Slag. . . « ¢« s o . 600 120 . QOO0 . 300 1.200 1.130
Aluminum . . . . . .399 .obo . 165 -442 128 .58z
Calcium .. . .. . 168 .1o4 .128 .184 075 048
Magnesivm . . . . . 32 .08z .125 L1090 .122 a trace,
Potassivm . . . . . L 048 048 104 not est. 086
Bodium . . . . . . .o1h .041 02 . 004 not est. a trace,
Phosphorus . . . . . .695 . bog . 768 b2z +334 68y
Sulphur . . . . . . 150 037 .01g gl ~Og I 0
Total . . . . . . 100. 845 101.173 | 100.112 101.208 | 100.667 100.114
— —
Total carbon . . . . 2.790 4.400 2.520 3.980 2.950 3.690

[See Appendix for other pig irons of this county.]

No. 1537—So01L. “Surface soil, from wear the lop of Pea Ridge;
two hundred and fifty feet above the railroad at Hunnewell,
one and a half miles southwest of hill to east. *Coaled land.
Has a second growth of oak, with a few maples, hickories,
pines, &re.  Above the limestone of Pea Ridge. Collected by
J. A. Monroe.”

Soil of a dark yellowish-grey color. The coarse sieve (289
meshes to inch) removed from it some fragments of ferruginous
sandstone.

No. 1538—So1L. Labeled “Sub-soil of the preceding, to eighteen
inches below the surface, &e.”
Of a brownish-buff color; containing nearly half its weight
of irregular fragments of ferruginous sandstone, with ferrugi-
nous concretions.

No. 1539— SoiL. Labeled * Under clay to the two preceding,
taken to three feet below the surface.”
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Clay of a brownish-buff color, with lighter colored portions
intermixed. Contains a considerable proportion of fragments
of ferruginous sandstone and ferruginous concretions, but not

quite so much as the preceding.

COMPOSITION OF THESE GREENUP COUNTY SOILS, DRIED AT 212° F.

No, 1537. | No. 1538. | No. 1539.

Organic and volatile matters . . . . . . . . e 5.080 4.030 5. 105
Alu-mi.“a L] L L 2 L L. # . . - L ¥ L ] L L
Tron peroxide . . . . . . 2 By wilt dian e B 6.831 9.595 9.223
Manganese, brownoxide. . . . . . . . . . . . ..
Lirme covbomidbe, . o 0 » e womie mooww momea oo a trace. 23 .0g1
Magminh = 50 LSS JEDE SR TR B RN LG $223 034
Mhosphoricacid . . . . v & ¢ 4 4 4 0 4 20 s 0 oa s .08g 115 192
SolpBarie 00 & & 2 % sw s de W e e i s 058 017 019
Pobeth <o TR woaE SRR BATE AN RN <217 231 -3r2
Sod. . . ow e e s s s e e h e e e e . ... .055 .097 120
:I‘ﬂhlbl-t silim - - L * L L ] L] - L [ ] * - L [ . L ] L * Nm hl.m"hﬂ‘
%and and insoluble silicates . . . . . . . . . . . . B6. 505 B4 .g65 84.695
Waterexpelledat 380° F. . . . . . & v v « « + + & I.000 .685 615
Lﬂﬂ"'j- " o§ m N . » - & = [} " ® [} ¥ & = = = = ® L] L) 'n?g' ‘319 ® = LI ®

Toalsrnamiis JONEEE DOtEine TONINE OIS DLADOE oS 100, 000 100, 000 100, 400
- - - - — % —
Moisture expelled at 2027 F, ., . . . . . . .« . .. 1.050 1.77% 2.150
Putash in insoluble silieates . . . . . . . . . . . .. Not estimalted,
Soda in insoluble silicates . . . . . . . . . . . ... Not astimalred.
Charncler of 3000, v won women simw e Eres Eﬂ;‘frli:ﬂ Sub-soil. |Under clay.

These soils are of medium good quality; they would be

benefited by top-dressing with lime, and, if well drained, could
be made quite productive by judicious management, the use
of green crops, and other fertilizers. The surface soil is not

as rich in the mineral fertilizers as the sub-soil and under
r:Ia;.r,

. HARDIN COUNTY.
No. 1540—SoiL. “Forty-five years in cultivation, Taken to
the depth of eight inches. Collected by C. S. Schenk.”
Farm of H. B. Helm; three thousand two hundred and fifty
feet west from Elizabethtown, and sixteen hundred feet to the
253
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right of the Elizabethtown and Paducah Railroad (facing
Paducah), twenty feet above the rail. Slope 1:25. On lime.
stone substratum. Timber: elm, sycamore, shell-bark hickory,
hazelnut, sumach, sassafras, dogwood, &c. Rotation of crops:
lately, two years in corn; one in oats, with three in clover,
followed by two in wheat. Yield: of corn, thirty bushels;
wheat, fifteen to twenty; of oats, twenty-five bushels to the
acre. The land has been kept in good order and has had
some straw manure.

Soil of a dark drab color. The coarse sieve (two hundred
and eighty-nine meshes to inch) sifted out a little shot-iron
ore and small fragments of ferruginous sandstone,

No. 1541—**SUB-SOIL of the preceding ; one thousand feel to the
right of the railroad, and three thousand four hundred feet
from Elizabethtown, on the Elizabethtown and Paducah Rail-
road Twenly feef above the vail. Taken lo the depth of from
eight lo twelve inches. Collected by C. S. Schenk.”

Of a lighter color than the preceding; greyish-buff. Con-
tains some fragments of chert and small quartzose and ferru-
ginous concretions.

No. 1542—""UNDER CLAY fo the two preceding, laken al a depth
of from twelve to thirty-six inches. Collected by C. S. Schenk."
Of a lighter color than the preceding, and more yellowish.

Contains some small fragments of weathered chert and ferru-

ginous sandstone, and small concretions of oxides of iron and
manganese.

No. 1543—" VIRGIN SolL, faken lo the depih of eight inches.
Farm of J. B. Bryan. Collected by C. S. Schenk."”

Four thousand eight hundred feet west from Elizabethtown,
on the Elizabethtown and Paducah Railroad, and twenty-eight
hundred feet from the railroad. Thirty feet above the rail.
Substratum, /imestone. Timber: post oak, black and red oak,

hickory, hazel, sumach, sassafras, and dogwood. The soil in
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this neighborhood, cultivated carelessly, yields thirty-five bush-

els of corn to the acre. '
Soil of a dark drab color. Contains a notable quantity of

fragments of weathered chert and some of a fossil cyathophyl-

lum.

No. 1544—" SUB-SOIL of the preceding, from the depth of from
eight to thirty-four inches. The limestone rock is Jirtly-six
inches below the surface. Collected by C. S, Schenk.”

Color lighter than that of preceding; of brownish-buff. Con-
tains fragments of chert, more or less weathered, and of fossils.

L]

No. 1545—"*Sol1L of an old field, over forty years in cullivation
without manure. Collected by C. S. Schenk.”

Seven thousand two hundred and sixty feet west of Eliza-
bethtown, on the Elizabethtown and Paducah Railroad, one
thousand one hundred and forty-three feet to the left of that
road, and ten feet above the level of the rail. Slope = 1:70.
Sample to the depth of eight inches. Timber: same as the
preceding. Rotation of crops: wheat, oats, clover, &c. Yields,
when well managed, thirty bushels of corn, fifteen to sixteen
of wheat, and twenty of oats, to the acre.

Soil of a dark drab color. Contains only a few small frag-
ments (chips) of flint.

No. 1546—** SUB-SOIL of the preceding, taken from eight to thirly-
Jfour inches from the surface. Collected by C. S. Schenk.”
Sub-soil of a lighter and more yellowish color than the pre-

ceding ; brownish-buff.

No. 1547—VIRGIN SolL., taken to the depth of eight inches. Col-
lected by C. S. Schenk.”

Field seven thousand two hundred and sixty feet west from
Elizabethtown, eight hundred and thirty-seven feet to the left
of Elizabethtown and Paducah Railroad, and ten feet above
the level of the rail. Slope = 1:65. , Has been cultivated one
year in corn, producing forty bushels to the acre; has been
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resting five years. Had no manure. Substratum limestone,
at the depth of ten feet.

Soil of a dark drab color; contains no gravel, and very few
small fragments of weathered chert and decayed vegetable
roots.

No. 1548—'SuB-soIL of the preceding, taken at the depth of
[from len to thirty-four inches. Collected by C. S. Schenk.”

Sub-soil of a handsome brownish-salmon color.

No. 15490—“NEwW SolIL, lo the depth of eight inches, farm of
Daniel Kiingelsmith's heirs. Collected by C. S. Schenk.”
Eleven thousand three hundred and fifty feet west of Eliz

abethtown, on the Elizabethtown and Paducah Railroad, and

two hundred and fifty feet to the north. Three feet above
the level of the rail. Slope = 1:45. Substratum, limestone,

Has been in cultivation five years. Rotation of crops: two

years in corn; then one each in wheat, oats, and corn. Rented

out land. No manure. Yields, of corn, thirty bushels; of
wheat, twenty ; and of oats, twenty-five bushels to the acre.
Soil of a brownish, dark-grey color. Contains no gravel.

No. 1550—*'SUB-SOIL fo the preceding, taken at the depth of from
eight lo thirly-six inches from the surface. Collected by C. S.
Schenk."

Sub-soil of a greyish-buff color. Contains some fragments
of weathered chert.

No. 1551—*“SoiL, laken lo the depth of eight inches, from an
old field long in cultivation ; rented oul, and supposed to be
worn out, Collected by C. S. Schenk.”

Land of heirs of Daniel Klingelsmith, thirteen thousand
eight hundred and eighty feet west from Elizabethtown, on
Elizabethtown and Paducah Railroad; fifty feet to the right,
on a level with the rail. Slope — 1:15. Rotation of crops:
corn, wheat, oats, clover. Yields, of corn, seventeen bushels;
of wheat, twelve: of oats, fifteen to sixteen bushels to the

acre. No manure.
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Soil of a brownish drab color. Contains some few small
fragments of much weathered chert.

No. 1552—‘SUB-SOIL fo the preceding, laken al from eight
lo thirly-nine inches from the surface. Collected by C. S.
Schenk.”

Color much like that of the preceding soil. No gravel or
chert fragments sifted out.

No. 1553—* VIRGIN SoiL. Woodland. Farm of Hayden Eng-
lish, sixty feet west of the four mile-post, on the Elizabethtown
and Paducak Railroad; four feet above the level of the rail.
Collected by C. S. Schenk.” '

Sample taken to the depth of twelve inches. Slope = 1:15.
Timber: scrub oak, black oak, and black jack, generally of
small size. Undergrowth: small sumach, sassafras, &c. Yield
of such land is, of corn, eleven bushels; of wheat, six; of oats,
eleven bushels to the acre,

Dry soil of a grey-buff color.

No. 1554—""SUB-SOIL of the preceding, laken from twelve to
twenty-six inches below the surface” Collected by C. S.
Schenk.”

Dry soil of a lighter color and more yellowish than the pre-
ceding.

No. 1555— NEW SoIL, five years in cultivation, from farm of

J. English. Collected by C. S. Schenk.”

Sample taken to depth of eight inches, at a point two hund-
dred and seventy feet west of the six mile-post, on the Eliza-
bethtown and Paducah Railroad ; twenty-one hundred feet to
the left of the railroad, and at a level of ten feet above the
rail. Slope = 1:75. Timber: black, white, red, and post oak,
hickory, chestnut, &c. Rotation of crops: two years in corn,
one each in oats, wheat, and corn. No manure. Yield of
corn, thirty; of wheat, twelve; and of oats, twenty bushels to
the acre,

Dried soil of a drab color.
VoL, L—17 14
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No. 1556—* SUB-SOIL of the. preceding, laken at a depth of from
eight to thirty-six inches. Collected by C. S. Schenk.”
Dry sub-soil of a grey-buff color; lighter and more yellowish
than preceding.

No. 1557—SoIL from an old field, forty-five years in cultiva-
tion. Snider's farm. Collected by C. S. Schenk.”

Sample taken to the depth of eight inches, at a point thir-
teen hundred feet west of the six mile-post, on the Elizabeth-
town and Paducah Railroad, and twelve hundred and seventy
feet to the left, at a level of ten feet above the rail. Slope
1:35. Section of the hole where the soil was taken: solil
eight inches; yellow clay, twenty-two inches; red clay, six
inches. (The red clay land is considered best in this part of
the State.) Roots penetrate to depth of eight feet, where
the rock is found. Rotation of crops: corn, wheat, oats., Has
been four years in pasture, and the last two years in grass.
Yield: corn, twenty-two; oats, fifteen to sixteen; wheat, eight;
potatoes, fifty-five; rye, ten bushels, and tobacco, eight hund-
red pounds to the acre.

Dried soil of a drab color.

No. 1558—*“SuB-s0IL of the preceding, laken at a depth of from
eight to thirty-six inches. Collected by C. S. Schenk.”
Dried sub-soil of a brownish-orange color.

No. 1550—* SolL of an old field, forly years or more in cullt
vation.” Collected by C. S. Schenk.”

Sample taken to the depth of six inches, at a point two
hundred and fifty feet west of the nine mile-post (Long Grove
Station). Three hundred and fifty feet to the right of the
Elizabethtown and Paducah Railroad, at a level of twelve
feet above the rail. Slope = 1:19. Timber, much like that
in preceding soils of this county. Rotation of crops, for the
last nine years: four in corn, one in wheat, with three in
clover and one in wheat. No manure. Yield: corn, twenty-
two; wheat, eight; oats, fifteen bushels to the acre.

Dried soil of a yellowish umber-grey color.
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No. 1560—"*' SUB-SOIL of lthe preceding, laken at .from six lo
thirty-six inches from the surface. Collected by C. S. Schenk.”

Dried sub-soil of a dark grey-buff color.

No. 1561—*S0IL of an old field, farm of E. Hansborough.

Collected by C. S. Schenk.”

Sample taken to the depth of five inches, at a point one
thousand three hundred and twenty-seven feet west of the
three mile-post ; eight and a quarter miles from Elizabethtown,
on the Elizabethtown and Paducah Railroad; one thousand
three hundred and fifty feet to the left of that road, and level
with the rail. Slope — 1:24. Timber much like that on the
preceding soils. Substratum limestone, at depth of forty-five
inches. Rotation of crops: corn, wheat, oats, clover. No
manure. Yield: corn, thirty; wheat, eighteen; oats, thirty;
potatoes, forty bushels; tobacco, eight hundred to one thou-
sand two hundred pounds to the acre. One of the best farms
in this locality. Land kept in good order.

Dried soil darker than the next preceding, of a brownish-
umber dark grey color,

No. 1562—SUB-SOIL of the preceding. Sample taken from five
lo forty-five inches below the surface. Collected by C. S.
Schenk.”

Dried sub-soil of a light brick-red color. Somewhat adhe-
sive,

No. 1563—*So1L of an old field, forly years in cultivation,
without manure. Collected by C. S. Schenk.”

Sample taken to the depth of ten inches, at a point two
hundred feet to the right of the seven mile-post, Elizabeth-
town and Paducah Railroad; level five feet above the rail
Substratum limestone. Slope — 1:50. Rotation of crops:
corn, wheat, oats, clover. Land kept in good order. Yield
of corn, twenty-five; of wheat, twelve; of oats, twenty bushels
to the acre.

Dried soil of a yellowish-umber color.
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No. 1564—*“SUB-SOIL of the preceding, laken at a depth of fron
ten to thirty-eight inches. Collected by C. S. Schenk.”

Dried sub-soil of a light yellowish-brick color. Somewhat
adhesive.

No. 1565—* VirGIN Soir, Woodland, on Hanson Duncan's
Jarm. Collected by C. S. Schenk.”

Sample taken to ten inches in depth, at a point seven hund.
red and sixty feet east of his house; about eighty feet below
the Elizabethtown and Paducah Railroad at East View. Rock
substratum—Ilimestone.

Dried soil of a yellowish light-umber color.

No. 1566—*'SUB-SOIL of the preceding, taken at a depth of from
ten lo forty-six inches. Collected by C. S. Schenk.”

Dried sub-soil of a light yellowish-brick color.

No. 1567—SoIL from an old field, twenty-four years in cultiva-
tion. Collected by C. S. Schenk.”

Sample taken to the depth of eight inches, at a point twelve
hundred feet, north 50° east from Hanson Duncan’s house;
one hundred and seventeen feet below the railroad at East
View Station. Slope — 1:26. Substratum limestone. Rota-
tion of crops: 1.corn, 1. rye, 3. clover, 1. wheat. No manure.
Yield: corn, thirty-five; wheat, seventeen; rye, six to seven
bushels to the acre.

Dried soil of a yellowish light-umber color.

No. 1568—* SUB-SOIL of the preceding, taken at a depth of from
elght to forty inches. Collected by C. S. Schenk.”

Dried sub-soil of a light yellowish-brick color.

No. 1566—* VIRGIN So1L, one year in cultivation, from sand
land on Hanson Duncan's farm, near East View. Collected

by C. S. Schenk.”

Sample taken to the depth of four inches, at a point four

hundred and twenty feet west of his house. Height level with
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the roof of his house. Slope = 1:7. Substratum limestone.
Timber about the same as described above. Land not much
cultivated ; considered too poor except for peaches, apples,
&c.; but tobacco yields six hundred pounds to the acre.

Dried soil of a yellowish umber-grey; lighter colored than
the preceding sample.

No. 1570—SUB-SOIL of the preceding, laken at a depth of from
Sfour to thirty-six inches. Collected by C. S. Schenk.”
Sub-soil of a light yellowish-brick color.

No. 1571—SO0IL from an old field, sixteen years in cullivation,
on Hanson Duncan's farm, near East View. Collected by C.
5. Schenk.”

Sample taken to depth of six inches, at a point seven hund-
red and fifty feet, north 20° east from his house. Height, six
feet above his house. Slope = 1:7. Substratum sandstone.
In some years it has yielded eleven bushels of corn to the
acre. Is now in orchard. Produces good peaches.

Dried soil of a yellowish light umbér-grey color.

No. 1572—SuB-soIL of the preceding, taken at a depth of from
six to thirty-four inches. Collected by C. S. Schenk."

Sub-soil of a light brick-color, varying in intensity. Con-
tains many angular fragments of soft, friable, ferruginous sand-
stone.

INUTE.—FM a continuation of this serial collection of soils, made on or near the line of the
Elizabethtown and Paducah Railroad, by Mr. C. S. Schenk, see Grayson and Ohio counties.
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For the other soils of this series, collected along the line of
the Elizabethtown and Paducah Railroad by Mr. C. Schenk,
see Grayson and Ohio counties. The remarks appended to
the Grayson county soils will apply to these with some obvi-
ous local variations.

HENRY COUNTY.
No. 1575—GALENA.  * From Roberts lode, norih opening.
Carefully averaged, by Prof: N. S. Shaler.”

Cubical and granular galena, disseminated in white, compact,
baryta sulphate; with some zinc blende (zinc sulphide).

The galena was selected from the mixed lumps, simply for
assaying to determine the presence or proportion of silver.

No. 1576—GALENA ““From Roberts' lode, south opening, &e.

Like the preceding; but containing a larger proportion of
galena. The galena was selecfed from the lumps for analysis.

Fused with the usual lux of carbonate of soda, nitrate of
potash and salt; the former, No. 1575, gave 72.70 to 76.585 per
cent. of lead ; the latter, No. 1576, gave about seventy-one and
a half per cent. This does not of course represent all the
lead existing in the selected galena, but is supposed to con-
tain all the silver.

The well washed lead buttons were dissolved, severally, in
dilute nitric acid; and to the very much diluted solutions a
solution of lead chloride was added.

The former, No. 1575, gave a faint precipitate of silver
chloride on standing—not enough to justify its extraction;
the latter gave no sensible precipitate of the silver chloride.
These ores seem, therefore, to be too poor in silver to pay
for its extraction.

Another specimen of lead ore, from an unopened lode, on
‘.":Ii]l branch of Six Mile Creek, contained so small a propor-
tion of galena to the baryta sulphate that it was not thought
Proper to analyze it.

No. 1577—MARLY SHALE or indurated marl. *Cut of the Cum-
berland and Ohio Railroad, Eminence, Henry county. Col-

lected by Prof. N. S. Shaler.”
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An olive-grey, indurated marl; containing nodules of chz-
tetes, and portions of other Silurian fossils.

COMPOSITION, DRIED AT z12° F.

——p

Silicg . . & 4 ¢ 0 s v i s e s s s s a s s e s s e e 23.700
ﬂmm: ....... pove widls i wiele G eia Wb Fiwiie & €% 3 7.146
and manganese oxides . . . . . . . . 4 4 4 4 4 e 4 e e e s . e 11 .040
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DO s i % wod o Shww e W e B RieEe ETe he SR Wodte £4unE o 623
Water expelled at red heat,and loss . . . . . . . . . . . .. .. .. ... 8. 396
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B

The large proportions of lime, potash, phosphoric acid, &c,,

in this marly shale, would doubtless make it valuable as a top-

dressing on exhausted light soils; but it is not rich enough in

the mineral fertilizers to justify much expenditure for trans-
portation.

HOFPKINS COUNTY.

No. 1578—CoaL. “Mr. Wm. Mils' coal, just partially opened.
Nortonsville, Hopkins county. Collected by C. J. Norwood.
(Probably not a fair average sample.’")

Generally a jet-black, glossy coal; breaks in part in thin
layers, with some compressed fibrous coal between. Some
thin laminz of pyrites apparent. (Specimen seems to con-
tain an inordinate proportion of pyrites.)

No. 1579 —CoaL. St Charles Mines. Average sample, by
C. J. Norwood. (Coal D.)
A jet-black, glossy coal; iridescent in parts. Some fibrous

coal between the laminz, and but little appearance of pyrites.
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COMPOSITION OF THESE HOPKINS COUNTY COALS, AIR-DRIED.

No. 1578. | No. 1570.
Specificgravity . « . « « .« . . . . . 1.448 1.322
Hygroscopiemoistire . . . . . . < ¢ & = &t & 0« v 2 s = = = . 3. 40 3.20
Volatile combustible matters . . . . . . . . . . .. .. .. .. 30.00 35.90
BRliR  ws mah BRE Bwi siave Shae sve el 6. 60 60.90
Tulil « & ® B # ¥ & W B & ® ® W ¥ & @& @ @ @& ¥ & @ @ ® & @ 100 . 00 100 .00
Total volatile matters ., . . . . . . & ¢ 4 4 4 o v s & 4 44w 33-40 39.10
Cubominthecoke . . . . . v ¢ - 4 o m o v d e e e e e s 51.10 54.00
L T TR T T TR T TS [5.50 6.90
Tﬂ-“-l . L] L * - - L ] L] . L] L. L - L] L] - = - F & = = & ®w & @& .m nm Imum
. Light
ch-lﬂﬂtf Dr thﬂ mkt P8 = § ® & ¥ § W & = = F & F F F & w & # L‘Ipﬂngrjl'. sp:ﬁg:f..
ﬁﬂq“__
Colurof theash © . o o v v o 0 0 4 0 0 o 4 o 0 0 & o 4 i Dark grey- | Light lilac-
purple. grey.
Percentage of sulphor. . . . . . . . . . 0 o o o . L. s ¥.280 Z.759

No. 1579 is a very good coal, containing but little earthy
matter and a moderate proportion of sulphur, The other ex-
ceeds the average proportions of these; but is not probably
a fair sample. It is well known that coal beds vary greatly in
their different layers; and this may prove to be a good coal
when the bed is fairly opened.

No. 1580—* LIMONITE, ockreous, from near St. Charles Mines,
Myr. Norton's land. On the working coal. Collected by C J.
Norwood.”

Flat kidney-form concretions, of a handsome brownish-yel-
low color, of different shades. Easily scratched with the nail :
adheres to the tongue.

267



132 CHEMICAL REPORT.

COMPOSITION, DRIED AT 212° F.

Jromperoxide. . & . . - s s e i b e E e s e e d e e a e W e ow 50.850
Alumi“‘- L] - L L . - L] L] L ] - [ d L] # - " - L] L] L] # L] ] # # - ] L) ¥ L] L] L] s‘m
Manganest oXide - . . &+ . - 4 s e 5 s r = -5k sk 8 woe ¥ %8 s 5 % & a trage,
Lime SarbOnale . & o o o s 5.5 o 5 8 wow @ Bk s BB 8 B KR Boomod S ks 3.139
Magnesia . . . . . . o v s o v s s s s s s s s s s s e s s s 1.54b
Phosphoricacid . . . . . . . . . .« &« &+ & &« & & o - e b a w s moww A ww 198
Swiphoncacd . . .. 0 L SR e ERE W d e sl 18
Waterexpelled at red heat . . . . . . . . . . .+ ¢ & . R wowe wm 10.§
Silica and insoloble silicates. . . . . . . . .. S alEte st Eoave sl 27.
I-Fmg * - - - L] L L] - - L & - - - L] - L] & - - - & L] L] * & L] L] - L L ] L] L] .‘tﬁ
Total 5 . siw o i and wie w s vl BT RORE ETREE wme W S . 100, 000
Percentageol Inon < . . 4 2 . 2 o 5 » 4.2 t.u 4 8.5 2 5.8 5 4.8 5 5 a2 35.59%
Percentageof sulpbur. . . . . . . . . o0 o v i v 0 v i v a0 e 075
Percentageof silica. . . . . . . . . . o i v i i b h s e e e e 22.230
Per centage of phosphorus . . . . . . . . . . . « . .« &« s = 4 4 s 4 s . .o8b

This is rich enough to be smelted for iron, and might make
a good ochre pigment on grinding.

KENTON COUNTY.

No. 1581 —* Siricrous GRIT af first loll-gale, two miles from
Covington, on Lexington Turnpike. Collected by Prof. N. S.
Shaler."

A brownish-grey, ferruginous impure sandy mass.

No. 1582— SiLicrous GRIT from same localily as preceding.
Used for moulding sand. Collected by Prof. N. S. Shaler.

An impure, reddish-brown friable sandy mass; infiltrated
with iron oxide ; varying in tint from grey to deep brown. The

sand grains are rounded.
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COMPOSITION OF THESE KENTON COUNTY GRITS, DRIED AT 212° F.
R |

; Mon 1581, ! No. 1582,

GACE < s & » % % 2 om0 s e s onn R e, 77 .460 75.700
Alamina, and iron and manganese oxides. . . . . . . . . . . .. 16. 5o0 15.793
Lime carbbonade . & & v s s ‘s = & & 2 & 588 s 8 & 8 = 58 @ w .480 .660
Magnesia . = =+ & s 5 v s e s s s o= oaoxow s o= ow s oa s e iz 204
Fotash . « + « + ¢ 2 s o v o - o o 4 o & ¢ ¢ o 8 4 & s = & s .828 .Ba7
ROGE . com Bow O Emm R EE Rg ok W e R ww W B8 & wew 8 ; SH-D .7
Phosphoricacid . . . . . . . . . .« v .. ... not est. .639
Bulphuricacid » + = & &« 0 5 5 5 s s s s w5 s ko8 o5 s o8 owos not est. not est.
Waterexpelledatred bear . . . . . . + . . . o 0 o 0 0 0. 4.500 5.100
Tomsl s s S5 % 0iald ona iu 6 mia 50tk % 0 & omira @ odk & b 100, 469 94 .716

The amount of alkalies contained in these impure sands is
somewhat remarkable. They exist in them, however, mostly
in the silicates which are insoluble in acids; and were sepa-
rated in the analyses, by the process of fusion with the mixture
of lime carbonate and ammonium chloride, &c., according to
the method of J. Lawrence Smith. Notwithstanding the una-
vailable condition of these alkalies, these sands might prove
useful additions to heavy clay soils, more especially because
ol their notable proportion of phosphoric acid. For this pur-
pose, however, they could only be employed in the close
vicinity of their beds, as they would not pay for long trans-
portation. :

No. 1583 —“CLAY, supposed to be in the Cincinnati Group of
the Lower Stlurian formation. Lexington Turnpike, two miles
south of Covington. Top section just below that of the preced-
ing grits. Collected by Prof. N. S. Shaler."”

A laminated or shaly clay of handsome light-buff and bluish-
grey colors, alternating.

No. 1584—Curav. “Clay-pit at brick-yard. Head of Russel
street, Covington. Average of the nine-feet section. Collected
by Prof. N. S. Shaler.”

A yellowish ferruginous clay; mottled with light bluish-
grey; containing fine silicious grains.
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No. 1585—MAaRLY SHALE. “Junction of the Ohio and Licking
rivers, twelve feel above low water mark. Cincinnati (Hudson
River) Group. Collected by Prof. N. S. Shaler.”

A fine-grained, dark-grey shale; dull; adhering somewhat
to the tongue.

No. 1586—MARLY SHALE. Labeled  Fine shales, between im-
pure limeslone ; five feet above low waler mark. Whitehall
No fossils. Collected by Prof. N. S. Shaler.”

A soft friable shale; dark-grey in the fresh fracture; adher-
ing to the tongue.

COMPOSITION OF THESE KENTON COUNTY MARLY CLAYS AND SHALES
DRIED AT 212° F.

—

No. 1583. | No. 1584, ]Hu. 1585. | No. 1586.

Wallel LG Ve e e W e 56. 400 68. 360 43.461 47.160
Alumina, and iron and manganese oxides . . 29.971 2z.256 Z1.000 22.85
Limecarbonate .. . . . . . . . . . . .« . . 700 1.000 27 .040 20. 140
BMlagnosla .. = e dive wieow s 1.514 1.181 .680 Byo
Phosphoricacid . . . . . . . . . . .. . . 166 258 . 6oy 128
Sulphuricaeid. . . . . . . .. .. . .. nol est, not est, not est. nit esl.
Pl o oonow wvea wowie wimen wies 3.5318 2.139 2.447 2.300
L e N PR R oo e | .551 GO -9l 1.5%
Water expelled at red heat . . . . . bl | 7.100 3.650 3.850 §.200
Tatal . . . ¢ ¢ v 6 ¢ o v o 0o e 0 0 ol 100000 g99.750 |  100.000 100, 309

These marly shales would undoubtedly be valuable for top-
dressing poor light soils in their vicinity, notwithstanding most
of their alkaline ingredients are in a state of combination
which renders them, for the present, unavailable for plant
nourishment. The gradual action of the atmospheric agencies
and of humus, as well as that of the lime, will eventually bring
them into a soluble state. The latter two may be considered
the best for this purpose,

No. 1587—LimestoNe. Labeled “* Blue argillaceous [limestont.
Low water mark. Whitehall, near Covington. Collected by
Prof. N. S. Shaler.”

A fine-grained, dark-grey limestone. Not adhering to the
tongue.
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COMPOSITION, DRIED AT 2012° F.—SPECIFIC GRAVITY == 2.720,

LimecarbORBLE . « ¢« s ¢ ¢ o o o 5 o o6+ » » 5 » 64.240 = 35.974 per cent. of lime.
Magnesiacarbonate . . . . . . .. ... ... 6,152

Alumina, and iron and manganese oxides . . . . . . 4.

Prosphoricacid . . . . & & & & 4 s s ks s . s 191

Salphuric EE L TR e e Eeais a0 @ not est

Potash oov momiw wowon @ wie w 0w w ol s CE 643

Silex and insoluble silicates. . . . . . . . . . ... 23.80

100, 306

This limestone, like most of the layers of the Lower Silu-
rian limestone (or blue limestone, so-called), is, in consequence
of its large proportions of alkalies and phosphoric acid, pecu-
liarly suited to agricultural purposes. The use of this lime,
in the calcined state, upon our old fields, if properly managed
and applied just before the clover crop, in a rotation, would
doubtless be quite beneficial in restoring fertility.

LAWRENCE COUNTY.

No. 1588— CoarL. No. 3, “From McHenry's coal bank, six
miles south of Louisa, Average sample, by A. R. Crandall.’
A jet-black coal, with very little fibrous coal and no appear-

ance of pyrites,

No. 1589—CoaLr. No. 1, from [F. Swetman's bank, Brushy
Creek. Collected by A. R. Crandall”

A jet-black coal, with some little external earthy or ferrugi-
nous staining, and but little fibrous coal or pyrites.

No. 1590—CoaLr. No. 1, “From near Henderson, Boggs Mill,
Cane's Creek. Collected by A. R. Crandall.”

Rather a dull-black coal, breaking into thin lamina, with
fibrous coal between, but with little appearance of pyrites.
Some external ferruginous stain.

No. 1591—CoaL. No. 3. “Holbrook's coal, Brushy Creek. Col-
lected by A. R. Crandall.” '

Rather a dull-black coal, breaking into thin laminz, with

fibrous coal between, but with little appearance of pyrites.
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No. 1592—CoaL. No. 3. “Mr. Boggs' bank, one mile from
mouth of Cane's Creek. Upper portion of the coal. Collected
by A. R. Crandall.”

A jet-black coal, with some fibrous coal between the laminz,
but with little appearance of pyrites..

No. 1593—CoaLr. No. 3. “My. Boggs bank, &'e., &c. Lower
portion of the coal. Collected by A. R. Crandall.”

Breaking into thin laminz, with fibrous coal between. Some
external ferruginous incrustation.

COMPOSITION OF THESE LAWRENCE COUNTY COALS, AIR-DRIED.

No. |5SBIN0. |589IH1:-. 1 590|Nu. 1591{No. 1592z{No. 159;

Specific gravity . . . . . . . . . 1.316 | 1.281 1.376 | 1.349 | 1.3%50 1.25

Hygroscopic moisture . . . . . . 4.60 5.10 3-30 2.10 2.50 2.5

Volatile combustible matters. . . .| 35.-70 | 35.30 | 35.16| 33.00 | 3B.g6 39.00

okl o G i e i e .| 59.70| 59.60 | 61.54 | 64.00 | 5B.04 58.50

Wokal ' s Gty S BV 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
_———— ——— ——

Total volatile matters. . . . . . .| 40.30 | 40.40 | .38.46 | 36.00| 41.00 41.50

Carbon in the coke., . . . . . . . 52.:3 57.%0 | 47.84 | s56.00 | 51.44 54.76

B, e it e e W 42 1.8o0 13.70 8.00 7.50 3.

Tl sowna wovom wow ww 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

= — —=—

Light | Dense . Light

Character of the coke . . . . . . g N B Friable. Spongr.

of the [ Spongy spongy. | spongy. nable spongy. pongy

Color Light Light Dark | Yellow-| Grey- |Brownish

ofthedeh. . o bovie 20 lilac-greylgrey-buff.|lilac-grey|ish-white| purple, | grey.

e b— =

Per centage of sulphur . . . . . , 1.080 | 0.736} 2.109| o0.736| 3.785 | 1.080

With one or two exceptions, as is readily to be seen, these
are remarkably good and pure coals, which will compare favor-
ably with the best Ohio and Indiana coals,

It is interesting to notice in the above table the nearly cor
stant relation of the specific gravity to the relative proportion

of ash, to-wit:
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In No. 1589 the specific gravity is 1.281; per centage of ash = 1.80.
[ 11 Isga wik L1 I 3 ; [ 1] [19 g_r?*.
LU 14.5.) o e 1.316; - o 2.
ai 159: el [ L] t i ]W: il (1] T Ji 5“-
L1 |591 [ ] L L] | ‘_m; wd Al E_m‘
[ 1 SW L3 £ 1 '3?5; & wil IJ.J:'D-

This relation of the specific gravity to the proportion of the
ash is not constant in coals generally.

No. 1504—RED HEMATITE  ‘“Found on top of hill near Louisa,
Lawrence county. By A. R. Crandall.”’

Nodular lumps, of various sizes, of very hard, dense, dark

colored ore, with hardly any soft ochreous material. Powder
of a brownish-red or maroon color.

COMPOSITION, DRIED AT ZI2° F.—SPECIFIC GRAVITY = 4.184.

fIroa peroxide & o o « = ¢ o o ¢ = 28 & = @ 80.004 == §6.028 per cent, of iron.
AlUminag . . « & & = ¢ « = = 8 & 2 = & W 3474
Manganese, brown oxide. . . . . . . . . . . .2
Eomesis s5mid i i i e R ate et ]g
Magneshh . o ¢ 2 o 5 s 0w se s iomow b . 396
Phosphoricacid . , . . . . . . . . . . . . .172 = 0.075§ per cent. of phos
Selpharicacid . & o « & & & 2 = 2 = = 5 = = .088 =  .020 per cent. of sulphur.
silica and insoluble silicates . . . . . . . . 14.200 = 13.500 per cent. of silica.
Waterand loss . . . « « & ¢+ &« 2 4 o« & 2 & & i.

L0 Q0D

The red hematite is an exceptional ore in the coal measures,
but is found in abundance in the Clinton Group.

LIVINGSTON COUNTY,

No. 1595—GALENA. ““From Royall Mines, Mineral Point, Cum-
berland river. Taken one hundred and twenty-five feet from
the surface; sloping away from the river. Collected by Prof.
N. S. Shaler.”

The galena is mingled with colorless and violet-colored
fluor-spar.,

No. 1596—GALENA. “From same mines, laken forty-five feet
Jrom the surface, &c., &c.”

The galena, separated from the gangue, of both these sam-

ples, was reduced by the usual flux and tested for silver.
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No. 1595 gave a button of lead weighing 79.34 per cent. of
the weight of the galena, and No. 1596 one which weighed
79.052 per cent.

These were severally dissolved in diluted nitric acid and
tested for silver by the addition of the watery solution of lead
chloride to the diluted nitrate of lead solution; and in neither
case was more than a minute trace of silver chloride obtained,
So that these galenas cannot be profitably worked for the
extraction of silver.

LYON COUNTY.

No. 1597—* LIMONITE iron ore from old Suwannee Furnac,
Big Showing. Sub-carboniferous. Collected by P. N. Moore”
A dense, dark-brown limonite, in irregular laminz, with a

small amount of investing soft ochreous ore.

No. 1598 —LiMoniTE. “Old Suwannce Furnace. Bank close
Lo the furnace. Sub-carboniferous. Collected by P. N. Moore.”

A dense, dark-brown ore, in irregular lamina, with some
brown hematite and soft ochreous ore. Some cherty nodules.

No. 1500—* LIMONITE, with occasional thin layers of brown
hematite. Old Suwannee Furnace property. Railroad cul.
Sub-carboniferous formation. Average sample of the ore m
the railroad cutl. Collected by P. N. Moore.”

A dense, dark-brown limonite, with thin incrustations of
brown hematite and some soft ochreous ore.

No. 1600—LIMONITE. *Old Suwannee Furnace property. [fron
Mountain bank. Sub-carboniferous. Average sample, by /'
N. Moore.”

Generally in dark-brown irregular laminz, with some yel-
lowish and brownish ochreous ore, and occasional small nodules

of chert.
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COMPOSITION OF THESE LYON COUNTY LIMONITES, DRIED AT 212° F.

No. 1597. No. 1508, | No. 1590. | No. 1600.

Jronperoxide . . . . . . ... 5 LR 59.370 70.518 66. 117 6g. 392
Aumind . « ¢ & 5 £ 8 & <% & o8 2 4oa s I.b22 .045 I.0604 atrace,
Manganese, brown o:nde ..... i W e OO0 .9 170 170
L,Imrc '.':I..I'bﬂl"tﬂtﬂ ------ 8 = @ @& & m " I',l'ﬂ -m +m . I.{G
“lg‘ﬂﬂl‘ = @ @ # # = ¥ & & & & & ® B & # « MDD a trace, a tﬂ“- a frace.
Phosphoncacid . . . . . . . . . . ... AT 275 434 . 303
Sulphuricacid . . . . . . . . . .0 0. .508 BEE L2013 a trace,
Water expelled at red heat, . . . . . . . . 8.400 9.850 g.800 9.550
4ilica and insoluble silicates . . . . . . . . 30.000 18.910 22.330 20.500
Moistureand loss . . . . .« & . 0 0 0 e .- . g e el Eah
ToRal s am B b R A RO A me i 100, 4319 100,000 100.218 100.055
Percentage of imon. . . . . . . . o . . . 41.550 49. 363 46.819 48.574
Per centage of phosphorus. . . . . . . . . 077 .120 .189 144
Per centage of sulphur . ., . . . . . .. . .212 .045 o83 0. . . ..
Percentage of silica ., ., . . . . . .+ + . 26. 800 lﬁ.lﬁu] 21.160 15. 660

i

e e——— ———

In volume 4 of Reports of Xgu!ﬂ.-:k_; Gw!agrmc' Survey, old
series, may be found the amount of the analyses of other
materials from this old furnace, beginning at page 209.

Quite rich ores, and very good, except those which show a
large proportion of sulphur or phosphorus.

‘Tor an account of the analysis of the water contained in the
interior of a geode of *‘pot ore,” see the Appendix.

MENIFEE COUNTY.

No. 1601—CoAL. “Sub-conglomerate, forty feet above the sub-
carboniferous limesfone. Hawkins' Creek, near the line of

Powell county. Menifee county. Average sample, collected by
A. R. Crandall”

No. 1602 — CoAL. *Sub-conglomerate, forty lo forty-five feet
above the sub-carboniferous limestone, near the mouth of Glady

Creek, on Ledford's land. A thin bed. Collected by A. R.
Crandall.”
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No. 1603—BituMINOUS SHALE. ““‘Sub-conglomerate (mistaken for
coal). Twenly to twenty-two feet thick; immediately above the
sub-carboniferous limestone. Average sample, by A. R. Cran.

dall.”

A friable shale, resembling some kinds of cannel coal, of 2
dull brownish-black, with some thin ferruginous incrustation,

Fracture irregular; sub-conchoidal.

COMPOSITION OF THESE COALS AND THE SHALE, AIR-DRIED.

No. 1601. | No. 1602. | No. 1603
Specibogravity . . . - . . . - - 4 i - - s s s s e s 1.319 not est, not e,
=
Hygroscopic moisture . . . . . + & « v o o o = o = = 2.04 2.66 2.5
Volatile combustitle matters . . . . . . . . . « . . . 33.00 34-04 15.20
Coke (or fixed residue) . . . . . . &« 0 o o0 .. 64.00 63.30 82.00
Total 'y eo%d ifre o wie S Sl i e 100. 00 100,00 1oo .08
Total volatile matters . . . . . . . . « « « « « . o & 36.00 36.70 18.00
Carbon in the coke, &c. O T P S 56.60 50,24 24.30
e 7.40 13.06 57.70
Totgl o o ow o s waim v e S8 w ¢ s s 100.00 100.00 100,00
=
Character of the coke, &c. .. . . . . . . . . . «| Dense, Dense.  |Pulveraiest
= = — ==
Light
Colorof theash. . . . . .. B brownish- | Dark White.
grey. ilac-grey.
Percentageof sulphur . . . . . . . . . & o v & =& a.997 4.002 not est.

Some of the sub-conglomerate coals are found to be quite

good. The bituminous shale described a#bove, however, hardly
contains enough combustible matters (having only eighteen
per cent.) to make it available for fuel.

Samples of various rocks and minerals were brought to the
laboratory by Mr. J. M. Vanarsdall, from this county, from the
vicinity of Glady Creek; consisting of iron ores, pyrites, marly
clay, zinc sulphide, &c., with some small globules of a white

metal which he obtained from the ashes of the furnace of the
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so-called * James Kirk's silver mine.”” The metal contained
tin and copper, and the furnace was probably used by counter-
feiters, who, selecting out-of-the-way regions for their opera-
tions, seem frequently to conceal the character of them by the
pretense of working a silver mine,

This county has not as yet been thoroughly examined by
the Geological corps; and doubtless contains much more
mineral wealth than is indicated by these few analyses here
reported.

MONTGOMERY COUNTY.

No. 1604—*'QUICKLIME. Star Lime Company's lime. Burnt
al (or near) Mt Sterling. Obtlained from Williamson &
Bro., Lexinglon.”

Not remarkably white, presenting an odlitic structure in
some of the pieces.

COMPOSITION.

RME: srpd ot n  vomcom ool RRIOR MieiE Ol SSoME mUek diBom e 98. 301
MRV = G S R R e e atE wae ROE B R e R e 092
Alumina, and iron and manganese oxides . . . . . . . . . .. .. .. . 747
Phosphoricacid . « « « & &+ o & & & & « & 2 & & 4 2 & ¢ 4 2 5 & 4 2 2 o = .02}
SUIEANIC G & v ae h mw ow GE B e & EE e A eE e e not est.
T L0112
BMIRT S5 s B avaid AR W b AR BariE wens g migi EiNE LRl
Silicaand insolublesilicates . . . . . . ¢« & & ¢ 4 4 - 4 . e e B4

WAL i a G EdER EEE Bede D0 RLRON Bow s B0H W ih O eTE W w 100, 000

This analysis, made by the youngest son of the writer
(Alfred M. Peter) under his inspection, indicates a degree of
purity which fits this lime for all purposes of construction,
except, perhaps, for the whitest finishing coats in plastering.

MUHLENBURG COUNTY.
No. 1605—LimoNtTE Labeled *Iron ore from near No. 4 entry.
Aivdrie Furnace. Averaged by P. N. Moore.”

A porous, yellowish, and deep brown ore.

No. 1606—LiMoNITE. ‘“Jron ore from Jerry M. Hope's land,
near Muddy river. Average sample, by P. N. Moore, of the
surface limonite from the upper part of the bed.”

A cellular limonite (fossiliferous), of a bright ;re“owishubmwn
color externally, with darker, hard, curved laminz included.
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No. 1607—LIMONITE.

oy P. N. Moore.”

A porous, brownish-yellow, fossiliferous ore.

No.

by P. N. Moore.”

Apparently a * Black-band ore,”

1608 — LLIMONITE.

CHEMICAL REFPORT.

“Ore from the lower and middle parts
of the bed. [Jerry Hope's land, &c., &re.

Average sample,

“Martin ore from near Greenville,
Average sample, by P. N. Moore.”
A cellular limonite, with ochreous incrustation, &ec.

No. 1609—** Roastep ORE from the Airdrie Furnace stock pile.
Has been weathered seventeen years since roasting. Collected

so-called, originally. The

roasted ore is of a dark, reddish-brown color, varying to lighter

tints.
fused.

Some portions are cellular, as though they had been

COMPOSITION OF THESE MUHLENBURG COUNTY LIMONITE IRON ORES,

&c., DRIED AT z12° F.

No. 1605. | Nu, 1606. | No. 1607. | Nu. 1608. | No. 1600.

Specific gravity . . . . . . . . i -7 - T L e 3.652
Iron peroxide . . . . . . . . . 63.048 60.402 46 . 866 69 . 546 59.810
Alumina e e e a e e N & . 200 7.07% 5930 3.014 2.972
Brown oxide of manganese , . . OO0 . 360 103 230 720
Lime carbonate . . . . . . . . 680 1.980 2.535 .480 +2.263
Magnesia . . . . . . . . .. .30 I.550 1.073 .21 4.370
Fhesphoric acid . . . . . . . . . 147 083 L1799 LI15 223
Sulphuricacid . . . . . . . - 11z .185 050 L216 Loy
Water expelled at red heat . . # 12.430 iz.530 9.550 11.250 » 300
Silex and insoluble silicates . . . 17.250 15.560 33-530 12.730 2. 880
Moistureand loss . . . . . . .. . . .. .185 175 -508 SinE
Total . . & v o & ¢ &« = + =| 100,077 lo0.000 | 100.000 | 100,000 100. 403

|

Per centage of iron . . . . . . 44.133 4Z. 344 32.506 48,.8z2 41.867
Per centage of phosphorus . . . .0b4 035 .078 050 .097
— ——

Per centage of sulphur , . . . . 044 074 024 .086 02
Per centage of silica . . . . . . 16, 500 13-660 32.860 II__]H:I. 25.200

* Lime.
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These Airdrie Furnace limonites are all good and profit-
able ores, which would yield a good quality of iron if properly
smelted, as they contain but a moderate proportion of the
injurious ingredients, phosphorus and sulphur. Although it
is probable that the ‘“‘roasted ore’” was from the so-called
« Black-band ore' (bituminous clay iron-stone), it is properly
tabulated with these limonites. The analyses of other similar
iron ores from this region are detailed in the previous volumes
of Kentucky Geological Reports. (See volume 1, pages 345
and 346, and volume 4, page 229.)

No. 1610—CLaAY IrON-sTONE. Bituminous. So-called Black-
band'' ore. From the Airdrie Furnace stock pile; weathered
scventeen years. INot roasted. Collected by P. N. Moore."”

A shaly ore, varying in color, in layers, from nearly black to
dark grey-brown.

No. 1611 — CLAY Iron-stoNE. Brtuminous. [Labeled Slate
wron ore, from Buckner Furnace. Weathered thirty years.
Average sample, by P. N. Moore.”

A Black-band ore, of a dark umber-brown color, varying in
tint. Shaly, and containing carbonaceous matter.

No. 1612—CLAY IRON-STONE *‘From th: lower part of the bed
at Jerry Hope's bank, near Muddy river. Collected by P. N.
Moore.” ;

A rough, greenish and brownish, fossiliferous and silicious
carbonate ore.
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COMPOSITION OF THESE CLAY IRON-STONES, DRIED AT 212° F,

No. 1610. | No. 1611. | No, 1612,
Specific graviy. . . . . + - 4 - 4 - 4 4 4 - e s e 3-376 |not deter'd.| not deter'd,
—_— ———— "
Iromcarbonate . . . . . . . &« & & & & 5 & 8 5 + & = 47 .810 42.950 26,643
Ironperoxide . . . . . . o s 4 s h e b e o8 e §.054 2g9.618 18,374
Aluming . . & ¢ s = « i 5 5 5% 5 8 & F o5 o8 5 & w 5. 208 2.454 6. 548
Limecarbonale. . . . « = « o & o a 2 a a = = = & = 3.740 Z.400 13.430
Magnesia carbonate . . . . . . . . . - 4 4« 2 &« - & = 7.180 4.528 5. 608
Manganese carbomate . . . . . . . . . « v s 4 . . . .J97 1.083 a trace,
Fhosphoricacid . . . . . -« = - = &+ &« = =« = = = = = 179 of .21
Solphurbesaid . . . . . . o000 0 i e e e e e e .237 1,593 .18
Silica and msoluble silicates . . . . . . . . . 0. .. lg,nm 9.030 22.230
Water, bitaminous matter, and loss . . . . . . . . . . .788 5.868 6.681
WORRY oovw oRes woes RS U WORTE ENRTe 100. 000 100 , QOO 100, 000
= ——m e ‘ﬂ' e J—
Percemtageofiron .. . . . . . . . . . 4«4« .. 209.418 36.916 27.136
—— = ]
Percentageof phosphorus . . . . . . . . . . . .. .078 .035 092
Percentageof sulpbur . . . . . . . .. ... .. . 0G4 .638 074
—_— — e ——— —
Percemtageof silica . . . .. ... ........ 12,900 6.220 20. 660

These clay iron-stones are not very rich in iron, except the
one (No. 1611) from Buckner Furnace, and this has a large
proportion of sulphur. The others are probably too poor in
iron to be separately smelted with profit; but they might be
mixed with richer ores with advantage. Other analyses of the
so-called Black-band ores of this region are to be found in
volume 1, Kentucky Geological Reports, pages 346 to 350.
It will be seen, by reference, that these vary in their propor-
tion of iron from 31.17 to 36.80 per cent. of the ore.

ENO- 1314—** LIMESTONE frﬂm Barren river, near the mouth of
Sasper Creek. Used formerly as a flux at Airdrie Furnace”
(See Butler county.) |

No. 1613—CrAY “From Ross coal mines, Qwensboro [unclion.
(Fire-clay below the coal in the lower drift.) Collected by C.
J. Norwood.”

A dark-grey, soft, shaly clay.
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COMPOSITION, DRIED AT 212° F.

Gilih « « s ¢ o s o o « o ¢ s 2 4 2 v o 0 o v 63.180
Alumina, and iron and manganese oxides . . . . . . 26.281
[fMme -« « = = = = = = = = & = & & = = = & = = & 203
T -255
Phosphoricaeid & & = & & & & = & & &« =« = & = s & 79
ik sl o oo LY O ER e seE s 3 :Ezcul 312 per cent. of sulpbaur.
Pobgh o & womn wow @ sowE FOWOE Rossw eELE B
AR o ww e R w e R RS e R e | (e .415
Water expelled at red heat,and loss . . . . . . . . 4.195
100.000

Much of the sulphur and iron doubtless exist in the clay,
not as sulphuric acid and iron oxide, but in combination, as
iron sulphide. The considerable proportions of potash, lime,
magnesia, and iron oxide may prevent this from being a very
refractory clay; although it may very well answer for the
manufacture of stone-ware and ordinary fire-bricks.

No. 1614—P1c 1rRON. (Silver-grey.) ‘‘An old sample, from a
Jormer smelting at Airdrie Furnace. Collected by P. N.
Moore.”

No. 1615—PiG IrRON. (Silver-grey.) ‘' From a former smelling,
Airdrie Furnace, &'c.”

No. 1616— Pic IrON (silver-grey,) &'c., &., as above.

No. 707—(See volume 3 Kentucky Geological Reports (old
series), page 340, for an analysis of a somewhat similar pig

iron from this furnace, made when the furnace was in blast.)
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COMPOSITION OF THESE AIRDRIE FURNACE PIG IRONS.

No. 1614. | No. 1615. | No. 1686. | * No, 707,

Specificgravily . - . . . . . . . - . . . 6.826 6.826 7.782 7.007
| 1 —

BB -0 & gin & wowE RO W TR W e 86.636 85.455 86.842 88.426
Graphibe . . « & o v o 48 o 5.8 & 4 - . GO0 . 480 . 740 1.360
"._:ﬂl'ﬂ.h"ihtd w‘lﬁn L 4 - L & L L] - L] L L] & :*m I L] sm ' '4&] L] lm
Manganese . . . . . . . . . W ok . 202 . Byl .315% 580
SlHCOR .+ - s s s aw . R L 7.704 7.747 8 614 6. zi6
SIE vowm pomim R Eoww s sow e z.260 3.460 2,360 3.090
Aluminam . . « v &« ¢ o & 5 5 = = 5 v = 123 .on% .0%4 009
Al = & b i ea e E m e mEw .04 .0lg 112 not est,
Magneshii < 5 % & v d aam o o & =4 .035 .o17 -056 -309
Potassium . . . .+ . &+ « ¢« + & & = s = = « not est, not ¢st, not est. 059
Sodium. o « + 2 5 5 s s o5 5w s oa oo o= not est. not est. not e-t. .09t
Phosphorus . . . . . .« s v 0 o v v o & .235 443 123 . 209
Sulpbiir . ..o swE Foae FoEE e -log 122 122 219
Total w o s s Bl ee0s 100.334 | 100.167 | 100.836 101.250
Toalecarthon. . . . . . . . ... 0. 2.980 2.040 2.200 1.530

&M old series of Reports.

The analyses of these samples of the pig iron of old Air-
drie Furnace show inordinate proportions, in all of them, of
silicon, slag, phosphorus, and sulphur; which caused the very
bad quality of the iron. as they all tend to make it brittle,
whether hot or cold. But the examination of the ores, lime-
stone, and coals of the neighborhood of this furnace, shows
that, with due care in the selection of these materials, and a
proper management of the furnace, as good iron could be
produced by it as by any using pit coal or coke for fuel.

It appears that, in its early working, the limestone used for
flux was very sulphurous, containing much pyrites; that the
manager had too strong a preference for the so-called ** Black-
band” over the limonite ores, which former frequently contain
much sulphur and phosphorus; and that, moreover, the blast
was too slow and too hot—conditions which all tended to the
production of impure iron.

An account of the examination of some of the coke used

formerly in this furnace is appended, as follows :
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No. 1617 — CokE.
years; made from the No. 12 coal.

147

“ divadrie Furnace coke, weathered sixileen
Collected by P. N.

Moore.”
COMPOSITION, AIR-DRIED.
Hygroscopic moisture (expelledat 212° F.) . . . . . . . . . . . . 0. .. 7.%50
Mosture, &c., E!PI!“NE iy T A S B ol T 4.20
D eolil o iis 5 el W aTa W EE B et weie Bow e W me soeie £8.30
'ru‘.al "= & " L] - . " Ll L ] L L] . ] 1 L] L] + L] # # L L] & # L] lm.m
Total moistare and volatile matter . . . . . . . . . . . . ... .iia i 11.70
l"‘].“:d wmn. ------ & ¥ ® & ® § ® ® ¥ ¥ ® H & ¥ ® & W @ W W & w = = EI. y:'
Ashes, of a light yellowish-grey color . . . . . . . . . .. . ... ... 5.40
TR wsoor- s wowow sowns s FUESs RO SLROE ROROS REIELE RO mTE 100.00
Percentageof sulphur. . . % & o 0 v sl v e e e s e e e 0.64
The ash of this coke was also analyzed.
COMPOSITION OF THE ASH.
Per cent. of
the coke.
Alumina, and iron and manganese oxides ., . . . . . . . . . . 004 . .. 0.40
]‘ime ............. L . ¥ L L] - L L] L] L . & L Ll * & IH-
RIS vowom wovaron wywome waieE MR SCHRCM AN RSERE RO MR .18
Phompherie aelidiv s o 20t 055 S0 VN woete Simw mies Sdh 3 .08
sand and insolublesilicates . . . . . . . . . . . L 0 4 e e e e e e e .. 4.32
1 lllll ¥ L] #F # = *® @4 T ® @ & & W = ® & @ W @ @ ® ® & w® & w Iﬂ'
Tota: """""" L] L] ¥ * ¥ L] L L] & L] L ] L] L] - L] L] * # & = & = = 5-4“

The analysis of the coal of which this coke was made is

given in the following (Nos. 1618 and 1619):

No. 1618—CoaL.
No. 4 entry. Average sample, by P. N. Moore.”
A deep-bla::k coal, with some thin shaly laminz.

“No. 12 of Owen. Airdrie Furnace, near

No. 1619—CoAL. “No. 12 of Owen. From the old stock pile,
al the entrance of the drifi; where it has been weathered for

Stxleen years.

Average sample, by P. N. Moore.”

Like the preceding, but altered somewhat by weathering.
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No. 1620—CoaL. “Average sample of the lowest division of
the bed at Paradise mines. Airdrie Furnace. (No. 11 of
Owen.) By P. N. Moore.”

A bright, deep-black coal; with but little fibrous coal be.
tween the layers, but containing small bright crystals and
incrusting scales of iron pyrites,

No. 1621—CoaL. “Average sample of the middie stratum of
same beds of Paradise mine. By P. N. Moore.”

A pure looking, deep-black coal, with shining fracture;
showing less fibrous coal and iron bi-sulphide than the pre-
ceding.

No. 1622—COAL. “Average sample of the upper stratum of
FParadise mine, &c. By P. N. Moore.”

Like the two preceding; having a shining fracture, like
that of asphaltum. Very little fibrous coal or pyrites to be
seen in it.

No. 1623—CoaL. “From Muddy river coal mine. Averaged by
P. N. Moore”

A deep-black, glossy coal, with but little fibrous coal or

pyrites apparent in it. Like the Paradise mine coal.
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COMPOSITION OF THESE AIRDRIE FURNACE COALS, AIR-DRIED.

No. 1618.|No. 1619.|No. 1620.|No. 1621.|No. 1622.|No. 1623.

Specific gravity . . . + .« » .« « of 1.278| 1.332| t.331| 1.326 | 1.274 1.221
— ==

Hygroscopic moisture . . . . . .| 3.60 4.70 4.20 4.10 3-60 3.80

Volatile combustible matters. . . .| 31.40| 30.60| 36.10| 35.90 | 3¥.70 z.70

CokE o %% sia o ata o ok : 64.70 | 59.70| 6000 | 57.70 3. 50

Tl oia v iEis voee soele e 100 1o0.00 | 100.00 | 100,00 | 1O0.00 100.00

e —

Total volatile matters. . . . . . . 3g.uu 32.3@: 40.30 | 40.00 | 42.30 j6.50

Carbon in the coke. . . . . . . . s8.s0| 58.80| so.g0| 53.60| 53.70 58.60

_ﬂs}bﬁ ------- # ¥ & & ¥ @ E-F 5 w g.:ﬂ ﬁ.ﬂ 4-m 4-W

Total & « o ¢ = ¢ 5 ¢ = = . 100.00 | 100.00 | 100.00 | 100.00 | [00.00 | 100.00

= S

Dense | Dense : Dense

Character of coke . . . . . . * | spongy. | spongy. Spongy. | Spongy. | Spongy. spongy.

— =

Ciloc ot aki Lilac- | Light Dark Dark Light H::;'“h!:

PURRLRE] momi e N grey. [lilac-grey|lilac-grey| lilac-grey|lilac-grey E"T;'m

—_— = ]

Per centage of sulphur . . . . . .| 1.438 | 1.455| 4.573| 4.394 | 3.158| 1.923

It appears that the No. 12 coal contains the least sulphur,
while the No. 11 coal of the Paradise mine is quite sulphurous,
the upper stratum being the least objectionable in this respect.
They are all very good coals for ordinary uses, and might be
measurably purified from sulphur by careful coking, and thus
probably made available in the iron manufacture. The coal of
the No. 12 bed of Owen is, however, preferable for this pur-
pose.

No. 1624—CoaL. ‘“Ross coal mine. Owensboro function. Top
bench; above the clay parting. From the upper drift. Aver-
age sample, by C. J. Norwood.” (Coal A.)

A jet-black coal, with fibrous coal between its thin laminz,

and but little apparent pyrites.
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No. 1625—Coar. “Mercer coal mines. Louisville and Pa.
ducak and Southwestern Railroad. Collected by C. J. Nor-
wood.” (Coal D.).

A jet-black coal, with shining pyrites, and some fibrous coal
between the laminze.

No. 1626—Coavr. “Upper seam of the old drifi. Muklenburg
coal mines. Collected by C. J. Norwood.” (Coal A.)
A glossy, pure-locking, pitch-black coal; with very little
fibrous coal or pyrites apparent. Some little incrustation of
lime sulphate in the seams.

No. 1627 — CoaL. ‘“~Mullenburg mines. Main working bed,
near Mercer Station, Louisville and Paducakh and Southwest-
ern Railroad. Collected by C. J. Norwood.' (Coal B.)
Like the next preceding, but has a little more fibrous coal,

than that, and some thin pyritous and lime sulphate incrusta-

tions.

No. 1628 —CoaL. “Muklenburg mines (John Pollock, Super-
intendent), near Mercer Station, &c., &c.  Taken from head
of main entry. Average sample, by C. /. Norwood."

A pure pitch-black looking coal; beautifully iridescent on
some of the seam faces. But little fibrous coal or pyrites
apparent, but some slight lime sulphate incrustation.

No. 1629 — “Fisrous Coar. or Minerar CHarcoar., “From
above the main working. Thickness from one half to one inch.
Muhlenburg mines, &c. Collectzd by C. J. Norwood.”

A very soft, friable mass of carbonaceous matter. Some in
light powder, but much in the form of charred, fibrous, reedy

stems, &c.

No. 1630 — CarsoNaceous Mub or Crav. ““Filling cavilies
occurring in the bituminous shale overlying the coal. Muk-
lenburg mines. Collected by C. J. Norwood.”

A brownish greyish-black indurated mud, or carbonaceous

clay.
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COMPOSITION OF THESE MUHLENBURG COUNTY COALS, &c., AIR-DRIED.

—

No. 1624|No. 1625|No. 1626{No. 1627(No. |6::S|Na. lﬁ!qINu. 1630

—

Specific gravity . . . . .| 1.407 1.358 i.297 1.332 1.28% | 1.503|. . . .
— — .

Hygroscopic molsture , , 4.16 3.60 3.10 1.52 2.98 1.20 3.56
‘i.';l'iir combustible matters| 37.44 | 34.00 | 40.68 | 40.00 | 43.08 7.50 13.68
m! % & % = ® 8 = B 53.{9 'ﬁ!.W 56,:: 53--‘3 53.9‘ ‘9..3‘:‘ E\Z-Tﬁ

Total .. + « « + &+ & 100.00 | 100.00 [100.000 | 100.00 | 100,00 | 100.00 | 100,00
Total volatile matters . .| 41.60 | 37.60 | 43.78 | 41.52| 46.06 g.70 17.24
Carbon in the coke . , . 43.51:- 50.60 | 50.66 | 50.92 | s50.22 | B6.48 6.82
MBS .. o v e . 60| 11.80 5.56 7.56 3.72 4.82 75.94
Tolal i ¢ & o ia » 100,00 | 100,00 (100.000 | 100.00 | 100.00 | 100.00 | 100,00

s = —

Character of the coke , , | D! Light Spongy. | Spongy. | Spongy. |Powdery.|Powdery.

spongy. | spongy.
= e ———
Color of theash , . . . _Light Lilac- Lilac- Lilac- |Lavendar| Dark- [Brownish
lilac-grey| grey. ETEY. grey. grey. | brown. ETEY.
=l — = —— - —— ]
Per cent, of sulphur. . .| 2.727 | 4.032| 2.970 | 2.840| 3.125 | 3.4m 1.983

These coals are generally of very good quality, although
some of them contain a little more than the usual proportion
of sulphur. Some of this, however, is in combination, in the
form of Zime sulphate. To ascertain how much was in this
state, coals Nos. 1626 and 1629 were boiled in solution of
soda carbonate, &c., &c., and the proportions of lime sulphate
ascertained. The quantity in No. 1626 was only 0.168 per
cent., while No. 1629 was found to contain 3.632 per cent. of
this substance. In addition, No. 1629 was treated with bi-
sulphide of carbon, by the method of displacement, and was
thus found to contain a certain amount of uncombined sul-
phur. It is probable that in other coals free sulphur may be
found, especially in those which have much fibrous coal between
their laminz.

The fibrous coal above described is remarkable for the large
Proportion of carbon it contains. The carbonaceous mud. on
the contrary, contains but little combustible matter. It would
be a bituminous shale if indurated.
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No. 1631—CoaL.
east of Rockporl.
Collected by C. J. Norwood.”
Rather friable.

CHEMICAL REPORT.

OHIO COUNTY.

‘“ Rockport mines, one and three guarter mil,
Average sample, from along the entry,
(Coal D.)

Pitch-black, with some incrustations o

shining pyrites in the seams, and some fibrous coal between

the laminz.

No. 1632—CoaL.

J. Norwood.

pyrites.
No. 1633—CoaL. “ Same locality, &c.
Norwood.” (Coal D.)

Much like the preceding.

General average of the mine.

“ Same locality, &c. Average sample, by (.

(Coal D.)
A pitch-black coal, with fibrous coal between the layers;
some infiltration of lime sulphate in the seams, and but little

Averaged by C. ]

COMPOSITION OF THESE OHIO COUNTY COALS, AIR-DRIED.

No. 1631. | No, 1632, | No. 1633,
Specific gravwity. . . . - . s . s - s s s s e e I.421 1.332 1.34
S
Hy JCMOIStUre . . . . . - . . e e e e e oo s 3.50 3.00 3.00
Volatile combustible matters . . . . . . . + « « « « » 5.00 36.20 %Jdﬂ
Coke v v v 4 v v v v e e e e e e e e e e e e e . 1.50 60.80 3. 50
WolRl woiu wonin eomna @oacE N EE WLESE i 100.00 100.00 100.00
_é'
Total volatilematters . . . . . & = & « 2 = = = s « = 38.50 39.20 3b.50
Carbon in thecoke . . . . . ., . . . . . . . §2.50 53-7o 5;-“’
Aol LUl T SN ik ek B oate e W 9.00 7.10 40
THEL o o o 66 wow s & his 0ob o Boaa e e W 100. 100.00 100.00
| —————
Light Light Light
Characterof thecoke . . . . . & & « ¢ ¢ & # & 5 & « SpoNEY. spongy. spongy.
S ——
Light :
Colorof the ash . . . . v s 4+ 4 = = « 4 2 s s 2 2 » brownish- | ., 'EM | Lilac-grey.
lilac-grey.
ETEY.
— —
Per centage of 5ul|\hur ............... 3.119 2.837 3.33

These coals are all of very good quality.

[See Appendix for other Ohio county coals.]
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No. 1634—"' VIRGIN So1L from woodland, on Mr. Miller's land,
fifteen hundred and twenly feet north lo east from Florse
Branch Station ( Louisville and Paducalh Railroad). Collected
by C. S. Schenk.”

Slope 1:16. Depth of sample six inches. Substratum sand-
stone. Timber: white and black oak, some chestnut, hickory,
and poplar. Undergrowth: sassafras, dogwood, and small trees
of above named kinds. The new land is said to produce of
corn, forty to fifty bushels; wheat, twenty to thirty; oats, forty
to fifty ; and of tobacco, one thousand pounds to the acre.

Dried soil of a dark brownish-grey color. No gravel.

No. 1635—*'SUB-SOIL of the preceding, taken at depth of from
six lo thirty-six inches. By C. S. Schenk.”

Sub-soil of a light grey-buff color. No gravel.

No. 1636—* So1L of an old field, forly years in cultivation,
Level table land, owned by Mr. Miller, sixteen hundred feet
north 20° east, from Horse Branch Station, &c.  Collecled by
C. S. Schenk.”

Sample taken to the depth of seven and a halfl inches.
Substratum sandstone. Rotation of crops: tobacco two years,
corn three years (in some cases corn until it fails to produce
it), then wheat and clover, or oats and clover or grass. Yield
of corn, twenty to thirty bushels; oats, twenty to thirty-five
bushels ; tobacco, six hundred pounds per acre. Never plowed
over six or seven inches deep. Good quality of table-land;
nearly as good as the valley land.

Dried soil of a greyish light-brown color. Contains a few
small fragments of ferruginous sandstone.

No. 1637—"* SUB-SOIL of the next preceding, taken lo the depth
of from seven and a half lo thirty-six inches. Collected by C.
S. Schenk.”

Dried sub-soil of a yellowish-grey color. Contains no
gravel,
VoL, L.—1g 289
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COMPOSITION OF THESE OHIO COUNTY SO0ILS, DRIED AT 212° F.

No. 1634. | No. 1635. | No. 1636. | No. 1637,
tUrganic and volatile matters . . . . . . . . 4.100 3.500 3.550 3.350
Alumina, and iron and manganese oxides . , 3.032 7. 047 4 .00606 6.47¢
l.ime carbonate . . . . . . . . . . . . . LATO ] L0095 O
Magmesia . . . . . . . . . . . . . LA30 -1 . 1o4 L7
Phosphoric acid . . . . . . . . o . . .. .00} 093 24 40
Sulpburicacid. . . . . . . . ... .. Not estimalted
Potmah i = v & sii o mok K bow on b 125§ .273 .333 .2
Soda s Lo W sle w sl B oEh o el oE a trace, -144 012 230
sand and insoluble silicates . . . . . . . .| o90z.455| 88.841 91.990 8g.515
Water expelled at 38° F. . . . . . . . . s i) .gI5 T75 775
Towl' DiGis S50 s s &Es s 101 .066 | 101.165% 101 .049 101,080
Hygroscopic moisture . . . . . . . . . . . 1.175 Z, 400 [.450 2,855
Pistash in the insoluble silicates . . . . . . . 1.273 1.470 Q3G [
Siwla in the insoluble silicates. . . . . . . . .Bigq ! G617 L5I1 290
—— e
Character of thesoil . . . . . . . . .. Virgin soil.| Subsoil, | 2d0eld | sub il

The old field soil seems to have been naturally richer than
the woodland soil, if no mistake has been made in the labels.
The considerable proportions of potash and soda in the sandy
portion (insoluble silicates) tend to give durability to the soils.
With proper culture and the due application of fertilizers, this
land may be made quite productive, if well drained

For the analyses of other soils of this serial collection, made
by Mr. C. S. Schenk along the line of the Elizabethtown and
Paducah Railroad, see Grayson and Hardin counties,
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BOURBON COUNTY.,

No. 1638—* LIMESTONE (magnesian). From Cane Ridge,; five
miles east of Paris. Used for the foundation of the Bourbon
county Court-house at Paris. Sent by Mr. fames Stevenson.”
A somewhat porous, fossiliferous, ferruginous, magnesian

limestone, of a light grey-buff color, containing small specks

of hydrated oxide of iron. Specific gravity = 2.58 to 2.60

(in the lump).

COMPOSITION, DRIED AT 212° F.

Limecarbopale . . . & + - & v v & & & & « = 70.140 = 44.318 per cent. of lime.
Magnesia carbonate . , . . . . . . . . . . . . 11.826 = §.371 per cent. of magnesia.
Alming . . v & s a & & 8 =@ % s 5 6m w e . 380
fronperoxide . . . . . . . . . . 04 0 v 5.510
Phosphoricacid . . . . . . . . . . . . & s . LSIT
Sulphuricacid . « + o ¢ & 0 4 2 50 s 8w e . 240
Poash o' s v ke e e s e e s .231
i':ﬂ'dl -------------------- r:S:
Soluble silica. . v v & v o 4 4 & & & & = & = & .1l
Insoluble sifica. . . . . . & v 4 ¢ o 4 & &+ & 1.160
Loss & L ot s s e e e e e e e s e e 640
100 . 000

The magnesian limestones are believed to withstand the
atmospheric agencies generally better than the pure lime-
stones. The iron in this rock is all in the state of peroxide,
which is also favorable to its durability.

Whether its small cavities or pores may retain enough water
to cause disintegration by freezing was not ascertained. It
would calcine into lime good for ordinary building purposes or
for use on the soil as a fertilizer.

COALS FROM THE STATE OF OHIO,

For the purpose of comparing our Kentucky coals with some
of the best of those of our neighboring States, some of these,
collected by Messrs. P. N. Moore and A. R. Crandall, were
submitted to analysis, as follow
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No. A. 1—“CoaL from Jackson counly, Ohio. Star Furnace
coal. Averaged by A. R. Crandall."
A glossy, jet-black splint coal; breaking into thin laminz,
with fibrous coal between.

No. A. 2—* Coavr. Hocking valley, Athens county, Ohio. Ayver-
age sample from the whole thickness of the bed. Taken from
the pillar, three hundred yards. By A. R. Crandall”’

A pitch-black, glossy coal, iridescent on some of the faces;
having very little fibrous coal, and no pyrites apparent,

No. A. 3—* CoaL. Hocking valley, &e., &c. Average sample
Jrom the stock pile, from the whole thickness of the bed. By A.
R. Crandall.”’
Like the preceding, but brighter, and showing less fibrous
coal.

No. A. 4—Coar. Hocking valley, &c., &c. Average sample
Jrom the upper twenty-eight inches. Taken from two rooms.
By A. R. Crandall.”

Breaks into thinner laminza than the two preceding, with
more fibrous coal between. Some little shining pyrites in thin
crusts.

No. A. 5—*CoaL. Hocking villey, &c., &c. Average sam-
ple from the middle part (twenty-six inches), taken from two
rooms. By A. R. Crandall.”

In thicker laminz than preceding, with much less fibrous
coal, and no appearance of pyrites between them. Hand-
somely iridescent on many of the seam faces.

No. A, 6—* CoAaL. Hocking valley, &, & Average sam-
ple, fron the lower part (eighteen inches) of the bed. Taken
Jrom two rooms. By A. R. Crandall.”

Resembles the preceding, but shows some bright pyrites in
places.

No. A. 12 — “CoaL. Sheridan coal mines, Lawrence county,

Ohio. Collected by P. N. Moore.”
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A pure, pitch-black coal; with very little fibrous coal and
some fine-granular pyrites, between the laminz.

COMPOSITION OF THESE SELECTED OHIO COALS, AIR-DRIED.

A n. | A 2. | A3 | Acs | A5 | A6 | A 2,

Specific gravity . . . . .| 1.361 | 1§.322 jnotdet’d.| 1.346 | u1.303 | 1.312 1.322
#‘! 1 T | ——————
Hygroscopic moisture . . 4.54 3.60 4.20 3.36 3.-74 4.40 3.46

Vol'ilecombustible matters| 20.68 | 33.42 | 36.68 | 33.96| 36.32 | 35.08 36.64
Coke .. - + v + - + .| 65.78| 6298 | s59.12| 62.08 | 59.04 | 6O.52 59.

Total o i W « | 10000 | 100,00 | 100,00 | I00.00 | 100,03 | 100,00 1Oy O

Total volatile matters . . [ 34.22 3j7.02 | 40.88 | 37.02 | 40,06 | 30.48 40. 10

Carbon in the coke . . .| §7.06 | 55.82 ] 54.16 | 54.42 | 55.74 | 55.20 53.80

AR s coin i wesmm B.72 7.16 4.96 B.56 4.20 5.32 6.10

Total . » . . . . . .| 100.00 | 100,00 | 100.00 | 100.00 | 100.00 | 100.00 100, 00
Pulveru- Dense | Dense light

Character of the coke . . Dense, | =pungy. | Dense.

lent. sngy. | spoengy. | Spongy.

s Py

- MNearly |Brownish| Light Light Light Light Light
Uolor of the ash . . white. grey. |lilac-greyllilac-grey|lilac-grey| lilac-grey| lilac-grey

Fer centage of sulphur. .| o0.756 | 0.862 | 1.602 | 2.247 | 1.2900 | 1.650 | 1.947

These are remarkably good coals, and are acknowledged to
be amongst the best of the country.

The sample A. 2, taken from the pillar, seems to show the
effect of exposure to the atmosphere, which is generally be-
lieved to cause a diminution of the proportion of sulphur.

A correspondence may be observed between the proportion
of as/ and the specific gravity, as follows:

A g has specific gravity = 1.303, and ash per cent. = 4.20
ﬁ_ﬁ- hu il LR [_3::.‘ LR [} 5_3:
A.2 and A, 13 have *¢ b 1.322, . s 6.10and 7.16
A g has . i 1. 346, 14 28 8.50
AT has T (Y ]ljﬁ.]' i e E-?:

COALS FROM THE STATE OF ILLINOIS,
No. A, 7—CoaL. “Mine near Murphrysboro, Jackson county,
lllinois. Block coal. Big Muddy coal. Average sample, by

P. N, Moore.”
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A glossy, jet-black splint coal.

It has some fibrous coal

between the laminz ; with occasional scales of bright pyrites,
and some slight lime sulphate incrustation in the seams,

No. A.8—CoaL. Big Muddy coal. Mine near Murphrysboro,

Hlinois. Average sample, by P. N. Moore.”

Like the preceding. Some fine-granular pyrites with the
hbrous coal between the lamina, and occasional lime sulphate

incrustation in the seams.

COMPOSITION OF THESE ILLINOIS COALS, AIR-DRIED.

= e mmaa —

No. A. 7. | No. A, 8,
Specificgravity . . . ¢ 5 % i dxs wowoh B owow wova 8 s 1.310 [.310
Hgﬁrmwpicmniuurci......'..+ 2.6z 344
Volatile combustible matters ., . . . . . . . . . . . W 32.04 1.86
EakE S50 & wh e e Diwe Reew WUt B aUel e AW e 65.34 ]
Tokalii o w v @ F @ S T N R @ v e e B 100, 00 100,00
Total volatile matters . . . . . . . . i m mem . . e Lo .66 35-30
Carbon in the eoke . . . . . . . R NE T SRR R A 58.58 50-54
AlES - 2 s 5 s 5 4 o5 os s o5 8 s s o35 & BoE om v s B Eo E 6.76 5.16
Total oo o v o o 0 e v 005 8 0 @ B8 & % % 4 5 5 0 » 100 .00 100.00
= aEe—————
Character of the coke Light Spon ;
.................... | spongy. pongy.
— —
Color of the ash . . . | . ' e oa e s+ ¢+ = & ¢ « =« « « «|Lilac-grey.| Lilac.grey.
Per centage of sulphur. . . . . . . . . . . « o . . . . SERTER 2.472 1.376

These are also remarkably

good coals, containing only a

moderate proportion of sulphur, which is partly in the form
of iron sulphide and partly in that of lime sulphate.

COALS FROM
No. A. 9g—* Inpiana Brock Coarl.
county. Upper seam.

THE STATE OF INDIANA,
From near Brazil, Clay
Average sample, by P. N. Moore."

A pitch-black splint coal, breaking easily into thin laminz,
with fibrous coal (mineral charcoal) and some fine granular
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p}rrites between them.

159

A few bright scales of iron pyrites

and some slight lime sulphate incrustation in the seams.

No. A. 10— InpiaNa Brock CoaL.

county. Lower seam.

Mine near Brazi, Clay
Average sample, by P. N. Moore.”

Like preceding, but little appearance of pyrites or lime sul-

phate.

No. A. 11—* InpiaNA Brock CoaL.

&re.
Resembles the others.

pyrites and lime sulphate incrustation.

From mine near Brazil,

COMPOSITION OF THESE INDIANA COALS, AIR-DRIEL.

Lower seam. Average sample, by P. N. Moore.”
Shows occasional bright scales of

No. A. g. | No. A, ro,|No. A, 11.| No. A, 1}
(repeatml),
Specific gravity . . . . . . . 4 0w . . 1.313 not ext. not &t |, « o & «
Hygroscopic moisture . . . . . . . . . . . 2.70 z.68 2.40 2.52
Volatile combustible matters . . . . . . . . 36.38 36.32 35.10 35.48
Coke .G ae Wl e e woasa 60.92 61 .00 62.50 2.00
Totel 5 woaee ehesd avans F i 100 .00 100.00 100.00 100,02
Total volatile matters . C e e 39.08 19.00 37.50 38.00
Caubon inthecoke . . . . . . . . ... ; 55.64 53.58 53-50 53.06
Ashes . . L L L. L. . e e e e e . 5.28 7.42 9.00 8.94
O, v wowoe wowms womss s EoEsE 100.00 100 .00 100.00 100.00
Character of the coke. . . . . . . Spongy. !Denu Dense. |+ - & . &
oo _ |
Color of i _Light sl
-_-:br-:n LU A Lilac-grey. lilac-grey. Lilac-prey.|. . . +
]
Per centage of sulphur . . . . . . . . . . 1.664 1.802| 2.313|.....

e e e it i e .

These are remarkably good coals, as is well known by expe-

ﬁj&ﬂce* especially in their use in the smelting of iron. Their
high reputation and successful application to this industry
make the comparison of their composition, with that of our
Kentucky coal, an object of interest; and as we could find in
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the excellent reports of the Chief Geologist of Indiana, Prof,
E. T. Cox, no statement as to the amount of su/phur which
they contain, an ingredient of great and evil influence in iron
smelting, these block coals were examined especially for this
" determination. -

It will be seen on reference to the preceding table that this
ingredient exists in them in average proportion. Doubtless
to the existence of the sulphur in this fuel may we attribute
the fact, given by Prof. Cox, on page 70 of his First Annual
Report, 1869, that “the general character of the iron made in
Clay county is red-short, &c.”" This, however, may be meas.
urably cotrected, and indeed does not prevent the iron from
being very good and profitable for many industrial purposes,

It is very probable that all the sulphur which exists in these
coals in the free, or uncombined, condition, will be volatilized
and burnt out at the upper part of the furnace, long before it
encounters the heat necessary to cause its combination with
the iron of the ore with which it is mixed. This would be the
case also with the second atom of sulphur of the bright pyrites
of the coal, the bi-sulphide of iron; so that only that portion
of the sulphur which would remain in the resulting iron proto-
sulphide could vitiate the cast iron product. Hence we can
understand, how a coal which gives a considerable per centage
of sulphur in its ultimate analysis, may yet be quite available
for the smelting of tough iron.

CALIFORNIA ADOBE SOIL.
An opportunity having occurred for procuring a specimen
of this remarkably fertile soil, it was analyzed for comparison
with our Kentucky soils, with the following results.

No. A. 12— ApOBE SoIL laken at three inches below the surface.
Valley of the Sacramento river. Solano county, California.”
Collected by Robert Peter, jr.

Dried soil of a light-umber color; adhering in clods, which
are easily crushed in the mortar. The powder (unground)
passed wholly through fine bolting-cloth, leaving only a few

vegetable fragments.
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COMPOSITION OF THE AIR-DRIED SOIL.

No. A. 12.| No. 1329.

Organic and volatile matters . . . . . . . . . . .. 0000 . 7.740 7.61%
Alumina, and iron and manganese oxides . . . . . . . . . . . . . 1r.11y 1z.08s5
umt m“:- & & @ " @ m owm & o= m # & o @ @ ow ® & = # & m i?q} lm
H\il. - i-l L L] L L] L] - L L] - 4 # - L ] + - ] L L] - [ L L - .'5¢ lsm
Phosphoric acid. . . . . « - - & « - .+ . . P wiwd Fowle a i 093 .483
Solphuric aC3d . . . .« 4 4 s s 4 2 e s e e e e s JoHz a trace,
Patash: e o aie BomiCh el E O SRECTE e W RGLE WORL R LR R 727 726
m - - 1 L * L] L ¥ 1 [ ] - L] 1] - L L ] * * + L . + L L ] ‘ﬁj limﬂ‘-
Sand and insolable silicates . . . , . . . . . . . . . . . s e oo 74.000 75.590
Walor aned 1008 . o uwa 4o % sin wisia oW Wi SIE o s 2.802 1.%g1
Totall oca s W el SN W ENESE ATERG AU WOl g 100.00 100 . OOy
o ——— #_J_—_——_u:-

Potash in the insoluble silicates . . . . . . . + & « & « & & = + & o.814 2.7310
soda in the insoluble silicates . . . . . . . & ¢« & & & & v 4 & 4 . o.90) 929

It will be seen above that this adobé soil resembles in com-
position the peculiar rich soil found locally in Campbell county,
Kentucky, No. 1329, which is also like the adobé in being a
sticky clay when wet, and hard and cloddy when dry. The
California soil exceeds our Kentucky soils in soda, the latter
has more phosphoric acid.

LYoN ceUNTY.—(Continued.)

No. 1639—* Water taken from the interior of a geode of iron
ore—pol iron ore. Suwannee, Lyon county, Summit Cuf ore
bank. Sent by A. L. Anderson, Esg.”

The water had a strong astringent taste; and had deposited
much ferruginous sediment in the bottle. It was analyzed by
my youngest son, Alfred M. Peter, in my laboratory.
LOMPOSITION IN 100 PARTS OF THE WATER, APART FROM THE SEDIMENT.

i

Iron protosulphate, . . . & . . v 4 4 4 e . e e e s e s Noma Am e Ao w 0.2435
Alunmmasulphate.. . ., . . . . . . . . . . GRS MR e e T medede  aToate -493:
“ILI.HI'.‘I[“-hE gu'Ph"'t: # = " # - - 1] L ] - ¥ # & L L ] L L . . . L L ] L] L ¥ 1 3 L L Im“
Lime wulphate . ., . . . . S R ATmES Rnase Mo Shebtin Wl oeleii . 1209
Magnesta dalphall o o o 5 ion o= 4n B o4 4 e s e s Sw e ELAN B .0bog
PR NOIBRANE L . . v o e Bodie B R Wb Bs s w0 L0257
il salphabe. o D oo v el Wdh R e wiR e GO Rowe L0651
Sodiumchloride. . » & 4 4 v b 4 h e e e e e e e e e e e e e e .005Y
thllhﬁ'ic ﬂ.ﬂid ----------------- i = @ @ = W B ow oW & & -mﬂ

'I'"tn'l = s & & 5 B ¥ ¥ & % ¥ E M = F § 4 ® @ B B ® = @ F ®B L = m = & 1. 112?
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The analyses of some other samples of water, [rom the pot
ore of Trigg county, are given in volume 4, page 260-1, of
Kentucky Geological Reports.

EDMONSON coUNTY.—(Continued.)

No. 1640—LimoniTE. ** Old Nolin Furnace bank, near the fur.
nace ore. Bank about a quarter of a mile north of the furnace.
Davis' branch of Nolin river. Average sample. by P. N,
Moore.”

Generally of a brownish-red color. A porous ore, with some
whitish portions.

COMPOSITION, LRIED AT 212° F,

Irom peroxide . . . . . . . . e s s s« = « 27.340== 19.138 per cent. of iron,
Alumina . . . . + . - . W WDE SN 5.930
Manganese oxide . . . . . . proa modd B not det’d.
Lime carbonate . .« & « = ¢ &« o o & o I.000
Magnesia . . . « + 4 = = ¢ v a & 20 = - 0. 447
Phosphoricacid . . . . . « « « « « & .o 1.068 = .497 per cent. of phosphorus,
Sulphuricacid . . . . . . . . « = =« » » » -mnotdet'd.
Water expelled atred heat . . . . . . . . . . iz.
Silica and insoluble silicates . . . . . . . . . 51.230
Manganese oxide, alkalies, sulphuric acid, &e. . 515
100, 000

This ore is too poor in iron to be valuable. It is probable
that its phosphorus is somewhat over-estimated.

No. 1643—Pic IRON. **From old Nolin Furnace. Cold blast.”
Furnace long since out of blast.

A fine-grained grey iron, which yields easily to the file, and
extends considerably under the hammer. Seems to be tougher

than usual cast iron.

COMPOSITION, —SPECIFIC GRAYITY = 7.113.

IO ey i ae & #in wowow iy WULMNOR EUSGOE ey 04.287
Gr‘.phitt s @ 8 @ wm @ & ® 4 B ® wm & & & & & ® # B = 3.- “I’]
Combined carbon . . . . . . . . & + « + & « =« « . Joo | T 3800 total carbon.
BHCOM o o v ¢ 2 o = » = s » = = w8 8 4 & 8 4 s .493 including that in the slag.
Phosphorus . . . « & = = &+ + =« = « « « & = = = & = 1.029
Sulphur . . + ¢« v 4 = s 4 0 0 v 0 0 - A n s e 012
Undetermined ingredients and loss . . . . . . « + .« . .379
D00, O

This appears to be a remarkable instance of cast iron re-
maining tough although it contains a considerable proportion
of phosphorus, which is believed to render it * cold-short,” of
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brittle at the ordinary temperature, in quantities even less than
one per cent. Possibly the quite small per centage of silicon,
which also renders iron brittle, may have something to do with
this apparent anomaly.

The phosphorus in the above analysis was first determined
as phosphate of bismuth, by the process of Chancel; but not
satishied with this determination, this phosphate, after solution
in chlorohydric acid, was decomposed by sulphydric acid, and
the separated phosphoric acid re-determined by means of the
magnesia mixture, in the usual way; and this without any ma-
terial alteration in the result obtained.

GRAVSON couNTY.—(Continued.)
No. 1641 — “ LimoNiTE. “Nolin Furnace ore bank, on the
Brownsville road. Average sample, by P. N. Moore.”
[n irregular layers, varying in color and density.

No. 1642—LiMONITE. ** From Meredith Ray's farm, Taylor's
Fork of Bear Creek, opposite the Chalybeale Spring. Aver-
age sample, by P. N. Moore.” ;

A pretty dense ore, generally of a dark-brown color, with
some lighter colored portions,
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COMPOSITION OF THESE GRAYSON COUNTY LIMONITE ORES, DRIED At

21z F.

Nu. 16471. | No. 56yz,
Tconperoxide . . . & & & & 4 2 4 & & a a2 w4 . & 57.830 44.58
AR oome s ElEE R ol e o g EUE Eo G.719 1.368

Manganefeoxide . . . . . . . &+ = & & & & = . s s s s ow Not determlined,
Ijmt. mmﬂt *® w L] & L 3 L] - & L ] * - L * L] L] . ¥ L] - L] L] L] # lm 5-@
Hmﬁll ¥ @& ¥ ® & @ ™W @ m F W F W F W g F W O W m W @ W @ w 122 .'&g
.hnri-t Ei'dr L - L] - L) L L] - - » - - L] - - - - - L] - L - lgﬂll :.q*
Sulphuricacid . . . . . . . . . . . ROLh  RRE Wk AossRsib + « |not deter'd. 151
Waterexpelledat red heat . . . . . . .« 0 o 0 v s w0 0w 12.180 B.00
Silica and insoluble silicates . ., . . . . i e . i 21.040 37.3%
Undetermined and less. . . . . - . « + « & « .+ . . + 5 or o= .Bg38 .30
Tma‘ - - - - - - - - L - L - L - - * - - - - - Imrm [m.m

= — — 1 — __

Iron,percentage . . . . o « « ¢ & 5 « » & & & P 40.481 31.1f9
Phosphorus, per centage . . o . & = o o = s = = = + = . . = 412 -4
Solphur, PEr CENRARE . . o s o o » 5 4 # v %0 woe b 4w E w4 not deter'd. .ofo
Silica, percentage. . . « + « & o o = = & & = 4 A 14.360 [not deter'd.

It is probable the phosphorus 1s somewhat

these ores.

No. 1644 — CrLAay [RrRON-STONE.

over-estimated in

“The glady ore, on the old

Brownsville and Litchfield road, west of Bear Creek, Grayson

county.”

A dark-grey, fine-granular clay iron-stone, with much invest-

ing limonite ore.

COMPOSITION, DRIED AT 212° P,

Troncarbonate . . . . . . . . . . . . . 16.508
Iron peroxide. . . . . . . . . . . . & 42.761
Alumina . . . . . . + .+ &« . & . s - 4. 904
Lime carbonate . . . . . . .« « o« « « « & z.840
Magnesia carbonate . . . . . . . . . . .notdet'd,
Phosphoricacid . . . . . . . .. . . .. 1.017
Sulpburic acid . . . ¢ 00 2 0.l lo. a trace,
Silica and insoluble silicates . | . s . 20.%30
Waterand loss . . . . . . . . .. R 8.0%54

100 OO0

}=: 37 -945 per cent, of iron.

== .444 per cent, of phosphorus.
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BoYD couNTy.—{(Continued.)
No. 1645—Coar. No. 7. Used at Ashland Furnace.
A bright pure-looking coal, having but little fibrous coal

petween its laminz; has some little bright pyrites and thin
scales of lime sulphate in the seams.

COMPOSITION, AIR-DRIED.—SPECIFIC GRAVITY = 1.291.
H: copic moisture . . . . . . . . 4.80 . =
1,:'15'?:: o S bLbIE AT . n oo n 4. :m} Total volatile matters . . . . . . = 39.00
X Lot Carbon in thecoke . . . . . . . = 54.90
SpUOgY CONB s o wite #idim SRR 8 v {L{ght brownish-grey ash. . . . .= 6.10
100,00 100,00

Per centage of sulphur = 1.312,

A very good and pure coal, which favorably compares with
the best so-called ** Block coal’ of Indiana, and is well adapted
to the purpose for which it is used.

CARTER COUNTY.—{Continued.)

No. 1646—Coar. No. 1. “From Graham bank. Litile Fork
of Little Sandy river. Collected by P. N. Moore.”

A pure-looking coal, which has some fibrous coal between
its laminze ; but shows very little pyrites.

No. 1647—Coar. No. 1. *“From Grakam bank, &c. Sample
Sfrom all paris of the mine.”
3oI
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COMPOSITION OF THESE CARTER COUNTY COALS, AIR-DRIED.

No, Il.‘q,ﬁ. No. lﬁﬂ.
SpecibC Zravily « o « v o o 0 5 o 0 4 v e = o » T 1.269 rmx deterd,
e
Hygroscopic moiStUre . . - « o« « « o = » = = = = = = = & s « =+ 3.50 3.b0
Volatile combustible matters . . . . . . . . « « o« o 4 0. 36.30 35.40
Cﬂkt 5 & & & @& @ @ ® ®w o m o@ @ @ & wm & & & & & & ® ® ® & ® 8 @ tﬂ.ﬂ ﬁl.m
Tmil - = - - L] - - L) - - - L] & - L L ¥ . " ® & = ¥ @» L] . .m‘-m INT-
Tﬂﬂi \rﬂlllih: matkers . . « « & = & & & & & @ = s 8 & @ & 8 3.9%'&:' 39':':!
Fixed cartbon inthecoke . ., . . . & . . « « . T 57.30 5760
,i'ﬁhﬁ i & # ® & ®m o ®mw @ ® ®m ® = m & & = B = ® m & & & ® = & & :-w 3.“
Total , & & 2 ¢ v = 4 & » = T 100, O loo.00
Characterof thecoke . . . « « o ¢ 2 2 o ¢ o 2 2 a0 o s = Spongy. | Spongy.
: Brawnish- | Brownish.
Colorof theash . . . . ... ... L L L " grey. grey.
e
Per centage of sulphur. . . . . . . . . . . . ... .. g W 1.148 1.107

Remarkably good and pure coals.

GREENUP couUNTY.—(Continued.)

No. 1648—Coar. No. 1. “Raccoon Creck.

Collected by P. N. Moore.”

Raccoon Furnace.

A splint coal, with quite thin laminz and considerable

fibrous coal between.
ance of pyrites.

Some little iron stain, but little appear-

No. ;649—Cr:a1.. « Hunnewell cannel coal. Hunnewell mines.”
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No. 1648. | No. 1649,
SPeCCETAVIEY ¢ v « ¢ ¢ ¢ o s s s o s s s b e a s e s 1.409 1.306
Hy M TOIEIOIE . o + o o v & 0 5 s s s s e E e ow e s 4.10 I.50
Volatile combustible matters . . . . . . . . . ... 0.0 L. 28.90 52.20
CEER.. s.n 7609 B.4d Weos Biais SR Mimw Bk Swcie W 67.00 46.130
Total . . ¢ « v o ¢« ¢ s 5 ¢ 5 s 2 v 2 0 5 8 8 s o 8 04 56 100. 00 100,00
Total volatile matters . . . . . & . ¢« & & & =« & = = & = s & a 33.00 §3.70
Fisedcarbonmimtheecoke . . . . . . .« .+ « & ¢« v 4 o 4 4 .. #40.60 4o0.60
MBS u s G000 e e e e aiee e AEE Bm A AT b 17.40 5.70
T‘.‘i1 = A & L - L] L L ] L] L ¥ - " L] L] » ¥ L] L] L ¥ * L L] L L] Imﬂm tm'”
i haracter 'Elr th! 'EELE # & & w #® #® & ® # ® # = # & 1 & LI T P“I.'ln'fl’“!trlt vtrr fri.lh]t
; Light
: Light-grey, :
Elor AT ANERSE o o s tmte @ e e % R e R e W H }"E"ﬁ‘ll"“!l-
ly whit
Irnmr ywhitel = ey,
Percentage of sulphar. . & o & o v 0 a6 o 5 0 v a s o n w s [ 0.655 0.782
| ]
This cannel coal is remarkably pure and good. Its propor-

tion of volatile combustible matters (52.20 per cent.) is remark-

ably great.

oHio couxty.—(Continued.)

No. 1650—CoaL (D.)
Dam, Ohio county.
ter than a fair average.’)

“From Taylor coal mines, near Beaver
Collected by C. J. Norwood. (Rather bet-

A bright-looking coal, with but little fibrous coal between
the laminze, but with some scales of bright pyrites.

No. 1651—Coar (D.)
Gc.  Collected by C. J. Norwood.”

“Stevens' coal mine, near Beaver Dam,

Has more fibrous coal than the preceding, but shows less

pyrites. Iridescent in parts.
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AIR-DHIED.

No, 1650.

No. 1651,

Emiﬁc gta‘ilf * & - L] . - . - " L] L L] " L] - . L] l" - L] - - - - l .315 I.slﬁ
Hyf'mﬁmpic molsture . . . . . . w s s e m s os owom s ow oE ko 3- :
Vaolatile combustible matters . . . . . . . . ¢ « 4 & & s & = = s 35. 3%;:!';
'Cﬂk!! # & = & & = @ & & @& & & w @ @ ® & @ & W & 4 # & & & s & 'ﬁﬂ.ﬁﬁ 59.“
Tﬂll L L] - - - - . - - L] L - - - - L - - - - - L] - - L - IMIm :m.m
Total volatile matters . . . . . . . . . = P r momoE . 30.14 40.00
F-I-!gd- l‘-'ll'b'l:l'ﬁ il'l 1h’= ﬂl}kt * & 8 & B ® & & % % ® ® = & & @& ® # @ 54-36 sz.h
BANEE .00 einmrie womoce WA REGE » N RS o 6.50 T.H
Tma] L L] - - L] L - L] L] . - L] L - L - - - - L - - - L] - - Im-m Im-m
Character of thecoke . . . . . . . . . . .. « s s s s s =« «| Spongy. | Spongy.
mlur 'nf the uh L L) L - - - - L] L - - L] - . . - L - - - L * - Clumalale. Brw“‘uh.
BTey- Brey-
Percentape nf sulphur, . - & & o v 4 v v s v 0 0 o 0w o v w a 3.874 l 2. 6ol
e Lo TR

These are both very good coals; ranking amongst the best.
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