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INTRODUCTORY NOTE.

CuemicaL LasoraTtory oF KENTUCKY GEOLOGICAL SURVEY,
LexingToN, Ky., June 10, 1879.

Prof. Jou~ R. ProcTER, Director of Kentucky Geological Survey :
DEear Sik: Herewith I respectfully submit to you the results
of the chemical work performed in this Laboratory for the
Geological Survey since the publication of my last report.
Yours, &c.,

ROBERT PETER.
397 & 398



This page in the original text is blank.



CHEMICAL REPORT.

Of the one hundred and fifty-two new analyses reported on
the following pages, there are of—

Boils, subsoils, and under-claye . . . . . . + . ¢ s ¢ 4 f s 2 s . . OO
Clays and marly clays and shales . . . . . . . + 4 « ¢ + s = + =+ = = 2§
Limestongs . . s ¢ o o 4 o » ¢ a5 0 5 9 29 9 s o= osomon s owoa s os 13
WVRDENE « i o o 0 & & & @ = & & B o & & & % # = @ o® o5 om % & w = = B
JTOD OTES o 2 o o 5 o & & = & = » & & P o8 B o8 ® B % = @ ® 8 B % & ® 6
i i e O I T I I T T T s.
Silicious residues of soils . . & + & & & & & & & & & 4 & o 8 5 = » & = 5

The soils examined show, as usual, a great variety of com-
position, as may be seen in the following table of their ex-
tremes of variation :

(a) #)
Pr.cent.] No. County. Percent. | Mo, Counry,
Organic and volatile matters vary from . . .| 9.305 | in 2133 [[rom Fulton . | te 1.840 | in 2212 (from M"Cr'k'n
A!uminudhmmdmmmmmndn '-'arr )
from . . . + « « = « 14.368 | in 2215 lfrom Nelson . | to 2.932 | in 2112 |from Clinton.
#2172 ) | MeCracken
Lime carbonate varies from. . . . . . . . . 2.485 | in azob |from Madison, o .o | and } and
¥ Wa
Magnesia varies from. . . . . . . .« . . . .98 | in 2306 |from Madison_ | to  .o52 | in 2220 (from mii,
Fhosphoric acid vanes from. . . . . . . . . 387 !in 208 |from Madmon | to  .0%g9 | in zas) [from Wayne,
Potash extracted by acids varies from . . . . 1.097 | in zig4 (from H'nd'm'nj tee .o21 | in 2253 |from Wayne,
Soda extracted by acids varies from . . . . . LG5y | in 231 [from Melson | | to tﬁnﬂ in several.
Water expelled at 3857 F. varica from . . . . 3.04a im 2eay [from Fulton | | to im 3153 [from H'nd"'rm'n
Sand and inscluble silicates vary from . . . .| 76715 | in 7206 |from Ha.di.inu. I:l:l 9-1 ﬂp in 7253 [from Wayne.
Water nﬁ!lﬂl at 317 F, varies from . o 4-toq | A oaEzy [irom Fulwon . in 7353 [from 'Wayne.
Potash in the insoluble silicates varies from. .| 2. 742 |in 7315 [from Nelson . M ,}'-'I[ it arsz |from Clinton.
Sad:intbth.aluhgiﬂk.imunuf-rum s o r.2o8 | in sogy from Ballard | |10 L3701 | in ane |[from Clintoa.
Gravel varies from, . . . s +| MNone |in mostlol these soils | [ 10 34. oo | in 3990 [from Pulaski.

Columns (&) and (&) give the chemical composition of very
rich and very poor soils ; but being made up of extremes from
the various soils, they do not represent the composition of any
one of them. As may be seen by reference, these extremes
are not quite so great as those reported in Volume IV and
in the first part of this volume of these Reports.

Summing up all the soil analyses which have been made
and reported, by the writer, for the Geological Survey of
Kentucky, since its commencement in 1854, under the late
David Dale Owen, M. D., to the present time, he finds them
to number seven hundred and seventy-two; including soils,
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6 CHEMICAL REPORT.

subsoils, and under-clays from eighty-seven counties of the
State.

Of these, there were only one sample each from ten counties,
two samples each from six counties, and three each from fifteen
counties. From twenty-nine counties no samples of soils have
as yet been collected. Of those reported in the following
pages, nearly one half were collected in the year 1859, from
the eastern coal field of our State, by Joseph Lesley, jr., then
Geological Assistant in the Survey under Dr. Owen. These
specimens of soils, having been carefully preserved in a dry
place since the time of their collection, have remained un-
changed, and their analyses are interesting, as proving that
even in this sparsely settled mountainous region of Kentucky
the soil is generally susceptible of profitable cultivation.

It is to be specially noted that, as the greater part of the
soils of our State have been produced, in the localities in which
they are found, by the disintegration of the superficial rock
strata, and are not, like most of the soils of the great territory
north and west of us, made up of mixed detritus which has
been brought from other regions by the moving force of ice
and water, the local character of our various soils is more
dependent on that of their rock substrata than in the great
territory in question. Hence we generally find our soils to be
much richer lying on soft limestone or shaly rock strata than
on the hard sandstones or conglomerates of the coal-measure
formation Moreover, we find in some of the coal-measure
soils a considerable proportion of angular gravel or fragments
of soft ferruginous sandstone or sandy-ferruginous concre-
tions; and in some the rounded quartzose pebbles of the mill-
stone grit; while on the extended low plains, called in some
parts of the State the ‘ Barrens,” because in former recent
times they were destitute of trees, the smaller proportion or
absence of gravel indicate formation of the soil under compar-
atively quiet water, by the wash of the finer earthy materials
from the adjoining higher lands.

So far as our investigation has been carried, the soils of

Kentucky, with the Ex{'eptiﬂn of some of those which lie on
400



CHEMICAL REPORT. 7

the mountain slopes and valleys, especially in the coal-fields,
are composed of materials in a state of very fine division; so
fine, indeed, that the so-called ‘*sand and insoluble silicates,”
left after the digestion of the soils in chlorohydric acid (spe-
cific gravity=1.1), will pass almost entirely through the fine
sieve employed, which has 1,600 meshes to the centimeter
square. Nowhere in the State have we found soils containing
coarse sand, like some of those in the north or northwest of
our continent. Hence, in the examination of our soils, **silt
analysis,” or the separation of the finer from their coarser
materials, so useful when applied to some soils, has not been
deemed of great importance, and has been seldom resorted to
in the processes used.

This high state of comminution of our soils, by increasing
the porosity and extent of surface of their materials, also
increases their power of absorbing and retaining the fluid,
dissolved solid, or the aeriform materials of plant-food, and
greatly improves their fertility. Soils of this character could
only be formed under quiet waters, or under water at a dis-
tance from its shores, or by the disintegration in place of rock
strata which had been deposited under these conditions.

In the process of the analysis of these soils, they were
digested for seven to ten days, on the sand bath, at a temper-
ature below boiling, in five times their weight of chlorohydric
acid, of specific gravity=1.1, a little nitric acid having been
added to decompose the organic matters. In all of the soils
reported in this, as well as in the two preceding Chemical
Reports, the quantities of potash and soda which remained
in the silicious residue, after digestion in these acids, was
determined by a separate process, viz: that of ignition with
a mixture of calcium carbonate and ammonium chloride,
&c., according to the method of ]J. Lawrence Smith. These
quantities, as may be observed by reference to the several
analyses, are generally quite considerable.

On comparing the proportions of these two alkalies, sev-
erally, in the “ sand and insoluble silicates™ of the soils above
mentioned, in number amounting to more than two hundred
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8 CHEMICAL REPORT.

and ffty, we find their extremes to be as follows, calculated
into the weight of the original soil :

The percentage of pofask in the silicious residues varies
from 2.910 per cent. in No. 2037, from Harlan county, to
0.327 per cent. in No. 2112, from Clinton county.

The percentage of soda varies from 1.208 per cent. in No.
2099, from Ballard county, to 0.018 per cent. in No. 1678, from
Bell county.

The general composition of several of these silicious resi-
dues, as ascertained by complete analyses, by fusion with the
alkaline carbonates, &c., is reported under the heads of Fulton
and Nelson counties, to which the reader is referred for proof
of the statement frequently made by the writer, that in this
silicious skeleton of our soils a considerable proportion of
silicates are found, which, while they may resist for a time the
action of even moderately strong mineral acids, may yet, by a
slow process of natural '* weathering,” measurably renovate
the fertility of the soil from their reserved store of essential
mineral elements of plant food.

In what form do these silicates exist in our soils, is a ques-
tion of some interest. It has been known for some little time
that silicates of the Zeolite group are found in soils, and that
they perform a very important office in that selective, absorp-
tive power which the soil possesses, by which it can withdraw
from watery solutions, and hold for the benefit of growing
vegetables, many essential elements of plant nourishment
which else would be washed away in the drainage. Such
silicates, no doubt, exist in our Kentucky soils; but they are
known to be readily soluble in, or decomposable by, acids.
It would seem probable, therefore, that the silicates, or the
partly-weathered remains of silicates, in the silicious residue
of our Kentucky soils, which had, to a certain extent, resisted
the prolonged digestion in acids, were more of the nature of
the minerals constituting the Feldspar group than the Zeolites.

As has been [requently stated in the reports, this silicious
residue of our soils frequently left upon the fine steve more or

less of small particles, sometimes rounded, but often some-
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CHEMICAL REPORT. 9

what angular in form, which were generally soft enough to be
crushed by the fingers into a powder fine enough to pass
through the fine sieve. Until recently, the writer believed
that these small particles represented, in their form at least,
those silicates in the soil which had undergone a partial de-
composition in the acid digestion, and which still retained, in
their soft silicious skeletons, some of those alkalies which were
found in the silicious residues,

But observing that the proportion of these residual soft
particles did not bear any constant relation to that of the
alkalies in the silicious residue, he was induced to examine,
by washing with water, some of these soils, which left, after
digestion in acids, the largest quantity of these so-called
‘“partly decomposed silicates,” and he was somewhat sur-
prised to find that, in these soils at least, these soft particles
were derived from little concretions in the soil, of the nature
of so-called “‘shot iron ore,” which probably had their origin in
the infiltration of dissolved oxides of iron and manganese, or
of calcium carbonate, or may have been originally oélitic
aggregations in the rocks from whence the soils had been
derived. Be this as it may, however, the important fact re-
mains, that in the fine sandy or silicious residue of our soils,
after prolonged digestion in acids, there exist potash, soda,
lime, magnesia, and even a little phosphoric acid, which mate-
rials, although held in pretty firm combination as silicates in
the insoluble residue, may prolong the productiveness of the
soils under the slow decomposing action of the atmospheric
agencies. Another fact is, that these silicates are in a state
of as minute division in our soils as the fine silicious sand
itself.

Of the eighteen new analyses of (Jays herewith reported,
fourteen are of clays from the tertiary formation, and one from
the quaternary of the southwestern extremity of Kentucky,
called the * Jackson Purchase.” Three are from the Lower
Silurian formation in Madison county.

The tertiary deposits of the first-mentioned region show con-
siderable variety in their composition and properties, Some
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10 CHEMICAL REPORT.

are highly silicious or sandy; some are quite calcareous; and
others, containing more alumina, exhibit different varieties of
clay, some being of the nature of good fire-clay. Those which
contain a considerable proportion of silicious matter, some of
which may be in the form of fine sand, and which contain but
small quantities of iron oxide, lime, potash, or soda, deserve a
trial as glass-pot clay, provided they are sufficiently plastic, or
burn sufficiently hard. Others may be available as fire-clay
for many other purposes, and several would answer well for
the manufacture of different sorts of pottery-ware, terra-cotta,
drain-tiles, bricks, &c., according to their nature.

Some of these beds, their material being in a finely-divided
state and friable, might be made useful in the manufacture of
artificial hydraulic cement, of the character of Portland cement,
whenever such an industry may be profitable in this region.
Some of these deposits are so highly quartzose that they could
be employed in the manufacture of glass. The * loess"” from
the quaternary may be locally useful as a top-dressing on heavy
clay soils, &c.

The c/ays reported from Madison county are too readily
fusible to be used as fire-clays, yet are good plastic clays for
the manufacture of hard stoneware or some forms of terra-
cotta, &c. The marly clays and shales from the Silurian lime-
stone strata are remarkable for their large proportions of
potash ; the one from the Lower Silurian in Fayette county
giving nearly eight per cent. of that alkali. They also have
considerable quantities of lime, iron oxide, &c., and no doubt
all contain phosphoric acid, so that their use as fertilizing top-
dressing on exhausted light soils might be locally beneficial.
They are too fusible for some kinds of pottery, yet might
be made into drain-tiles and similar products, or, in some
cases, Into stone-ware.

The thirteen limestones reported in the following pages are
mostly from Madison county; one only from Franklin county;
and are interesting mainly because the composition of several
of them indicates their probable availability for the manufac-
ture of Aydraulic cement. It is true that imperfect trials made
404



CHEMICAL REPORT. 11

of some of these, in the laboratory, with insufficient appli-
ances, did not give decidedly favorable results in this relation;
yet, probably, by a more perfect mode of calcination, adapted
to their nature, the hydraulic properties might be developed.

For the purpose of comparison, the writer has appended to
the table of the composition of these limestones, at the end of
this Report, that of two undoubtedly good hydraulic lime-
stones, copied from previous volumes of Reports of Kentucky
Geological Survey.

It seems, however, that although we may learn much from
the ultimate chemical composition of limestones, as to their
availability for hydraulic cements, there are some necessary
conditions to the production of these useful compounds not
yet fully understood or appreciated, as is proved by the cir-
cumstance that while two different limestones may show, by
analyses, nearly similar chemical compositions, they may yet
give products, when calcined, which differ greatly in their
value as hydraulic cements.

These conditions may possibly be physical, or what is more
probable, the silica in the two limestones may be under differ-
ent chemical relationships. Probably the impure limestone,
which gives the best cement by calcination, has its silica
already more or less naturally combined with lime or other
bases, as silicates or hydrated silicates; while in the other, of
similar ultimate composition, the silica may be more in a sep-
arated, insoluble state, or in firmer combination with other
elements. This supposition is rendered probable by the fact
that there are natural hydrated silicates which possess, to
an eminent degree, the property of forming good hydraulic
cements by simple mixture with pure quicklime and water.
The best known of these, the volcanic tufa found near Naples,
called Pozzuolana, is found to contain a large proportion of
soluble silica in the form of hydrated silicates; and it has been
found by experience, that when the water of its silicates is
driven off by calcination, it loses its valuable hydraulic prop-
erties. Most of these Pozzuolanas contain a considerable pro-

portion of alkalies, varying from more than one to about ten
405



12 CHEMICAL REPORT.

per cent., and in the artificial compounds of this kind made by
calcining certain marly clays, at a heat sufficient to burn lime,
it is probable that the well-known large proportion of alkalies
generally found in these clays is essential in bringing the silica
into a soluble condition.

It is now pretty generally acknowledged by men of science
that the property of hardening under water depends on the
presence or formation of silicate of lime in the cement. In
this connection it may be well to observe, that in the analysis
of the hydraulic limestone from Indiana, No. 1068, referred to
above, it was found that as much as three per cent. of silica,
soluble in a boiling solution of carbonate of soda, was contained
in this uncalcined limestone. This amount of silica undoubt-
edly existed in the rock, in the form of silicate easily decompos-
able by acids, having been separated by the acids in the soluble
or gelatinous form.  After the calcination of this limestone, the
proportion of the soluble silica was increased to more than
fourteen per cent. of the calcined rock. In some of the Ohio
Falls hydraulic cement, which had been hardened under water
about twenty-eight years before it was analyzed by the writer,
he found more than six per cent. of the silica yet in a soluble
condition. (See Vol. IV, O. S. Ky. Geol. Reports, p. 190.)

As the property of hardening under water seems to depend
on the formation of a silicate of lime, probably also sometimes
of silicates of magnesia or of iron, the essential conditions for
hydraulic lime are not only the presence of a sufficient amount
of silica to form the hard compound which resists the solvent
action of water, but also that the silica should be in a form
favorable to its combination with the lime or other bases,
as well as, most probably, the presence of substances which,
like the alkalies, may aid in bringing about this combination,
The alkalies, potash, and soda seem to be the best agents in
promoting this action, and it has been found by experience, in
the manufacture of the celebrated artificial Portland cement,
by calcining a mixture of chalk and clay, that the addition of
a half to one per cent. of soda is greatly beneficial. Magnesia
also seems to exert a favorable action; indeed, some mag-
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CHEMICAL REFORT. 13

nesian limestones, which contain but a small proportion of
silica, make good hydraulic cement, if calcined at a moderate
red heat only; and most of our hydraulic limestones are mag-
nesian. Pure calcined magnesia, one of the most insoluble of
the earths, will set quite hard with a proper quantity of water.
It is probable, as already hinted, that the oxide of iron may be
useful in hydraulic cements, by increasing their hardness and
durability, as may also alumina.

In the manufacture of the artificial Portland cement, a mix-
ture of impure carbonate of lime, chalk, and clay from various
sources, is finely powdered and intimately blended, and then
calcined at a heat sufficient to cause a commencement of vitri-
fication ; and the best proportions are found to be from twenty-
one to twenty-three of clay to seventy-nine to seventy-seven
of chalk. Clay from different localities varies in its proportion
of silica as much as from less than filty to nearly eighty per
cent., causing variations in the properties and value of the
cement.

A very good cement, of the kind employed at Boulogne,
France, is reported to have the following composition -

Ldmeccon wie S5 S0esd AEEH R Soehe i e 65 .00
Magnesia . . . . - v 4 o v 0« v 5 e e s o= 8w = s trace.
Alumina and irom oxide. . . . . & &« & & 4 4 4 2 . . B.TO
Alkalies . . . . . + ¢« . 2 o & P R -45
BRI = wess i R wosnes ROSTOR R RURSE  wow 24.45
WEEEY & aon w o wom wows sim e woels 6OETE ELE K .80

99.40

It is generally said, that if the proportion of lime falls below
39.8 per cent.—equal to 70 per cent. of carbonate of lime in
the uncalcined mixture —the obtained cement may harden
quickly, but will not be durable,

Another very good artificial cement of this kind, reported
by scientific writers, is that made by M. St. Leger, near Paris,
France, by calcining an intimate mixture of the chalk of Meu-
don with 14.3 per cent. of the clay of Vannes. The compo-
sition of this, after burning, is reported to be—lime, 75.60;
silica, 15.86; alumina, 7.93, and iron peroxide, 1.62 per cent,

It is said to be wholly soluble in acids.
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14 CHEMICAL REPORT,

These remarks and quotations may aid in estimating the
probabilities of the utility of our impure limestones, &c.

BALLARD COUKNTY.
S0ILS AND SUBSOILS.

No. 20906—SoIiL LABELED ** Fop soil from the * Barrvens .’ four
Years in cultivation in tobacco, three years in corn, and four in
wheal ; the last and present year (1878) in lobacco. Farm of
W. H. Reecves, aboul six miles north of Blandville.” Col-
lected by Johin R. Procter.

The dried soil is in friable lumps, of a dirty yellowish-brown
color. The coarse sieve* separated a few soft, ferruginous
concretions and a small quartz pebble,

No. 2097—* Subsot! of the ficld above described. Sample taken
twelve to eighteen tnches below the surface.”” Collected by fohn
R. Procter.

The dried subsoil is in friable clods; its color is somewhat
lighter than that of the preceding. The coarse sieve removed
from it only a few small, rounded ferruginous concretions.

No. 2098— Subsoil of the uplands around Blandville. Taken
[rom eighteen to twenly-four inches below the surface. Char-
acleristic of most of the upland subsorl in the fackson Pur-
chase. A silicious loam above the Paducak gravel." Collected
by fno. R. Procter.

The dried subsoil is in pretty firm lumps, of a handsome
brownish-buff or ochreous color, mottled with lighter and
darker tints. All passed through the coarse sieve.

No. 2099—* Subsoil or under-clay of the uplands around Bland-
ville. Taken several feet below the surface. [t crops outl just
below the gravel bed, and is several feel thick. [t is observed
nearly all over the * Jackson Purchase’ where there is much
soil.”"  Collected by Jokin R. Procier.

The dried subsoil is of a brownish-buff color, mottled with
somewhat lighter colored, and showing some thin, dark-colored

- :Tht coarse sieve used has about 64, meshes to the centimetre square,
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CHEMICAL REPORT. 15

infiltrations of iron and manganese oxides. All of it passed
through the coarse sieve,

No. 2100—"* Virgin soil. Top soil of bottom land, near Shelton
and Moore's Mill, on Mayfield creek. Said to produce good
kay, bul to be olherwise unproductive. Primitive growth, black,
while, and red oak, sweet gum, elm, persimmon, and hickory."
Collected by fohn R. Procter.

Dried soil of an umber-grey color, in quite friable clods,
apparently containing mwuch fine sand. The coarse sieve re-
moved from it only a few small, partly.-rounded quartz par-
ticles.

No. 2101—** Top soil from an old field long in cultivation. Bot-
tom land, on Mayfield creek.”” Collected by John R. Procter.

The dried soil is slightly lighter colored than the preceding,

and more yellowish, The coarse sieve removed only a few
small silicious particles.

No. 2102—* Subsoil of the next preceding. Bottom land on

Mayfield creek.”” Collected by fohn R. Procter.

Clods more firm than those of next preceding, and lighter
colored, mottled with lighter colored and ochreous tints. The
coarse sieve removed [rom it a small quantity of small silicious
gravel.

COMPOSITION OF THESE BALLARD COUNTY SOILS, DRIED AT 212° F,

! -
No. 1-!:9\‘.!1' No. zo97 | No. 2008 | No. 209 i Mo 2100 | No. 3to1 | No, sios
2 i

Organic and volatile matners . . . 4. oy 1. 790 7,185 j. 1 1 310 3. g
ﬁ.lunlmllmlmilq:.nﬁcnmdﬂ 5 G0 1. 897 8. 557 J' 6.1%0 3. By 5. nli

hmﬂmuu- s rE e ow o s Loogs B 195 -ﬁu| S15% - 38g
............. 32-; - 308 | . hdd JBai | L0 13 .1!4
-l: acid {Pa0s) | i .3 oy O3 L E40 | 115 .obi oy
P-ut ¢1u':|¢u_-d by acids , . . .. ol Ij ..q::g NET LATE LEay .39 a7
tracted by acids . . . . . . L343 - B33 - 309 . 0y zh . 179
w.m, expelied at 3H' I‘ f 938 700 4% 435 1.06g -635 Bt
Sand and insoluble silicates. . . . . 87,430 87 ws 87.110 87.495% B8, oo 43,010 gi. 570
Total . . . .« 2 ¢ 2« 5 2 5 = = |-nn-.':rf.d 9g9.835 9 qiB 99 700 | Goo.430 | 1o, 3y voa. 360

]
Hygroscopic motsture . . . . . . . %, o0 f 2,300 2.71% 2. 300 . t By 1.075 i.ua%
FﬂLIh in the inspluble :iln:::u . 1. 61g L. 4Bz r.ofg 2138 t. 65y 1.35! 1.401
Sods in the insoluble i o b74 336 1. a0l 1.1%0 G .gut
— — e i o e —
Character of thesall . . . . . . . . Surface | Submoil. | Subscil. | Subsoil or |Virgin soill Old Beld | Subsail.
sonl Juud.cr-{:hr] sail. ]
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Some differences were observed in the silicious residue or
sand and insoluble silicates of these several soils, when sifted
with fine bolting-cloth, which had about goo meshes to the
centimetre square. For example. while that of Nos. 2096,
2097, 2098 all passed through except very few small hyaline
or reddish quartz particles, Nos. 2099 and 2100 left upon the
bolting-cloth a considerable proportion of small particles of
partly decomposed silicates or concretions; the silicious skel-
etons, as it were, of these substances, from which most of their
soluble ingredients had been removed by the acids in which
they had been digested, were generally so soft as to be easily
crushed under the finger; after which crushing, they readily
passed through the bolting-cloth. The bolting-cloth also sep-
arated from them a few small quartzose particles, hyaline,
opake, and reddish. No. 2101 left none of these soft remains
of decomposed concretions on the bolting-cloth, but a few
small quartzose particles; while No. 2102 gave a few of these
soft, partly-decomposed particles, and rather more of the small
quartzose granules than the next preceding soil.

These Ballard county soils, if well drained, no doubt are
good productive soils under good management. In all of
them, however, except, perhaps, No. 2096, the proportion of
organic and volatile matters is quite small, and this, as might
be expected, is particularly to be noticed in the deep subsoil
or under-clay, No. 2099 ; but this deficiency might be supplied
by the culture of clover or other green crops, to be plowed
under after or without grazing. They all contain enough of
lime and magnesia, as well as of potash and soda; some of
them, indeed, contain more than the average proportion of
these essential alkalies, not only in a condition to be imme-
diately available for plant nourishment, but also as a consid-
erable reserve in the insoluble silicates, Nos. 2097, 2101,
and 2102, containing but a moderate proportion of phospho-
ric acid, would no doubt be greatly increased in fertility by
the use ol phosphatic fertilizers, such as ground bone, super-
phosphate, guano, &c. Nos. 2101 and 2102 contain more

than the average proportion of fine sand and insoluble sili-
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cates, and but a small quantity of alumina, &ec., &c., and
consequently may be less durable naturally than some of the
others; but the state of very fine division of their silicious
constituents compensates, measurably, the paucity of the clay
ingredients. The so-called ‘‘barrens” soil is one of the
richest of them all.

CLAYS OF BALLARD COUNTY.

No. 2103—" Ochreous Clay, from southern part of Ballard

county.” Collected by fohin R. Procter. * IVill it make a

good and durable paint? Found in several parts of this
county.”

In friable lumps of a yellow ochre color, with some little
infiltration of whitish material. 1t becomes soft and plastic
when placed in water. Mixed up with a large quantity of
water, and allowed to stand at rest for a few minutes, a por-
tion of fine sand, equal to about twenty-six and a half per
cent., settles to the bottom of the mixture, while the ochreous
material remains suspended in the water for a considerable
time in consequence of its fine state of division.

This fine sand is composed of small, rounded grains of trans-
parent quartz, colored light buff by a little adhering ochreous
material ; it contained a few small spangles of mica.

It would be easy, by this simple process of washing, to sep-
arate the ochre from the fine sand with which it is naturally
mixed. The washed ochre, although not very bright, is of a
good color, and could be very well used for a cheap and dura-
ble paint for outside work. Calcined in the fire, it becomes
of a good Venetian red color.

No. 2104—** Clay, at least four feel thick, from near Moore's
Mill. Base of hill on the north side of the Columbus and
Blandville road; one mile southwest of Blandville.” Col-
lected by John R. Procler.

Clay in friable lumps; generally of a very light grey color,
nearly white ; mottled somewhat with ochreous material. [t

is quite plastic with water, and calcines of a light salmon color.
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Quite refractory before the blow-pipe. Washed several times
with water, allowing ten minutes each time for subsidence, it
left nearly 48 per cent. of gquile fine white sand, which was so
fine, indeed, that it was somewhat plastic while wet, and ad-
herent when dry.

On comparing the composition of this clay with that of the
celebrated German Glass Pot Clay, so extensively imported
by our glass manufacturers, a remarkable resemblance is ob-
servable. That the comparison may be made by our readers,
we copy here the results of two analyses of the German clay,
from Geological Reports of Kentucky, Vol. IV, N. S., p. 163,
marked H and I, and place them by the side of that of the
clay above described, No. 2104, as follows :

COMPOSITION, DRIED AT z212° F.

No. z104. H. I

Silica, incluoding puresand. . . . « & .+ s &+ . . . 74.460 70.860 73.660
Alumina . . .o ¢ & - . 0 s s k= ok s a o w e ow oo 18.070 20.G00 19.460
Imn ]I‘fﬂlidc -------- & & & ® ® ® ® & ® I+ﬁ3_} lrsh l-s&
Lime. . . . ¢ &« 4« = o o & = = = L T 314 « 347 . 168
Magnesia, . « + ¢ « o « o s « ¥ * ¢ 2 5 = = « & «245 . 220 . 204
Pﬂtlﬁh - - - - - - L] - = L] L] L] - - L] L] L) L L » L) - i-gq'n 15?‘3 'Sm
Boda: e RETE bae B e wmE areow @ 8 L0210 1F 046
Water expelled at red heat and loss. . . . . . . . . 4.317 6.800 6,200

Total. . . < . . s SR B e T 100.000 | 101.377 101.823

If this clay is in sufficient quantity in this locality, it cer-
tainly deserves trial in the glass-house for this important use,
as the importation of the German clay for glass pots, now
considered indispensable, is quite expensive. At all events,
this No. z104 is quite a refractory fire-clay, although it con-
tains more potash than the imported article, which may possi-
bly impair its value in this respect.

Other sandy clays; one from Graves county, No. 2143, and
one from Hickman county, No. 2162 of present report, closely
resemble this in composition, but containing rather more pot-

ash: also deserve trial in this relation.
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No. 2105—* Clay, from the farm of Mr. T. D, Campbell, in
South Ballard county.”” Sent by fohn R. Procter.

In a friable lump, as soft as chalk, ol a handsome, light pur-
plish-grey color, presenting a somewhat stratified appearance,
because of interrupted thin laminz of lighter material. It
shows a few ochreous specks, and appears to be somewhat
sandy.

Washed in water, it left ffty-four per cent. of very fine
sand of a light lilac color, some more of still finer sand being
left in the washings. It is quite plastic, decrepitates strongly
when exposed to heat, unless it is thoroughly dry. Calcines
hard; of a handsome light purplish-grey color. Before the
blow-pipe it proved quite refractory.

COMPOSITION, DRIED AT 212® F.

BlECA G e S BN SR AR W N TR mE 67. 501
Aluming, &¢.. « « ¢+ o+ ¢+ o 4 ¢ 2 e e 23.051
Ironperoxide . . . . . . « & & . . . s s s s = 2100
LiToE . = 5 5 = & 5 # & % # % = = & % = & © & § = a <257
Magnﬂia ............ GO EETE RUETR & .ﬂﬁs
PR . wocaiim avowmiie aEc e B EOWLLE  RCECE  Gowoie RN 412
ﬁﬂdl ----------------- s n 8 & = o OO0
Combined water, &c.,and loss . . . . . . . o+ o » 5,588

TotRl @ S e b SRR Al w5 am E 100, 000

This clay would, no doubt, answer well for many forms of
pottery, as well as for fire-bricks. But for the somewhat un-
due proportion of iron oxide, it might probably serve all pur-
poses of the most refractory clay.

No. 2106—" Impure sand, from 1. D. Campbell, southern part
of Ballard county.”

A dirty, olive-brownish sand, abundantly mixed with ochre-
ous or ferruginous material, mottled with blackish, containing
some ochreous sandy concretions.

Digested in chloro-hydric acid, it left nearly ninety-eight
per cent. of sand, composed mostly of rounded grains of
hyaline quartz, mixed with some very fine sand, and some few
rounded pebbles of milky quartz of various sizes. The acid
dissolved out of it less than two per cent. of alumina and iron

and manganese oxides, with traces of lime, magnesia, &c.
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This sand would answer well for the manufacture of the
common kinds of glass in extensive use, as well as for mixing
with cement and mortar for building purposes, &c.

MINERAL WATERS FROM BALLARD COUNTY.

No. 2107 A—** Waler from the * Bluff Spring." On the roaa
Srom Columbus to Cairo, in the milk-sick region, and supposea
by some to cause this sickness."" Sent for examination by Hon.
S. H. Jenkins.

The water had deposited a considerable brownish sediment,
which did not all dissolve in chloro-hydric acid.

Qualitative analysis showed the presence of some free car-
bonic acid, much of bi-carbonates of lime and magnesia, some
little bi-carbonate of iron, and of chlorine and sulphuric acid
in combination.

The water had a slightly alkaline reaction, and the spectro-
scope showed the presence of a trace of lithium. There is no
reason to suppose that this water has anything to do with the
causation of milk-sickness.

No. 2107 B—* Waler from the * Makon Spring.’ Said to be
unhealthy, and by some thought to cause milk-sickness.” Sent
by Hon. S. H. Jenkins.

Qualitatively examined, it gave similar reactions with the
water from the * Bluff Spring,”” but did not seem to contain as
much iron; and there was no brown sediment in the bottle
containing it.

A weighed portion of this water, evaporated to dryness, left
only 0.36 per thousand of the water of whitish saline residue,
dried at 212°. The soluble part of this had an alkaline reac-
tion, and the spectroscope showed the presence in it of soda
and lithia.

It seems to be a perfectly wholesome water, although, like
the above, somewhat ‘“hard” from the presence of lime and
magnesia bi-carbonates. The water A is also slightly cha-

lybeate.
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CLARK COUNTY.

No. 2108—** Waler from a bored well, seventy-two feet deep, near
Winchester. Bored through limestone and so-called *soap-
stone' (or marlite).” Brought by Myr. B. F. Vanmelter, and
analyzed for him.

The water was slightly alkaline in reaction, contained no
hydrogen sulphide, and had formed no sediment in the bottle
in which it was brought to the laboratory.

Evaporated to dryness, 1000 parts of the water left only
o0.5912 part of saline matters, dried at 212° F. These were
quite alkaline in reaction, and the spectroscope showed the
presence in them of soda, lithia, potash, strontia, and a doubt-
ful trace of baryta,

Qualitative analysis detected much chlorine, some carbonic
acid, and a little sulphuric acid, in combination with a consid-
erable proportion of lime and magnesia, as well as with the
bases above mentioned, but no sensible quantity of iron.

This water is much more free from saline matters and hy-
drogen sulphide than what is usually obtained by boring to
such a depth in this limestone region.

CLINTON COUNTY.
SOILS.

No. 2109—* Virgin soil from the farm of Lewis Huff, at the
north end of the * Copperas Knob,' at Huff's coal bank ; one
mile east from the ' Livingston road' and from Mr. Huff's
house ; about thrce miles west of south of Long's Gap. Geo-
logical posifion, on the first lterrace above the sub-carbonifercus
limestone, and the second below coal, and on the steep terrace
slopes of the coal-bearing sandstone and shales.” Collected by
Joseph Lesley, jr., July, 18509.

The dried soil is friable, and of a dark umber-grey color.
The coarse sieve separated from it 22.4 per cent. of irregular,
slightly-rounded fragments, some pretty large, of ferruginous
sandstone or silico-ferruginous concretions. The analysis giv-
en below was of the * fine earth” separated from these frag-
ments by the coarse sieve; and the ultimate value of these

soils must therefore be discounted by the amount of these
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coarse, rocky fragments thus separated. The bolting-cloth
removed from the silicious residue (stated as sand and insolu-
ble silicates) a considerable proportion of small grains of partly
decomposed concretions or silicates, easily crushed to fine
powder, and a few small, rounded quartzose particles.

No. 2110—* Surface soil from the same field as the preceding.
Was cleared in 1853. [Has been in corn every year, including
the present (1859)." Collected by Jos. Lesley, pr.

The dried soil resembles the preceding; is very slightly
darker than that. The coarse sieve removed from it 27 per
cent. of ferruginous silicious fragments; some large; not
rounded. ;

The bolting-cloth separated from the sand and insoluble
silicates only a small proportion of particles of partly-decom-
posed concretions or silicates, and a very few small, rounded
grains of white quartz,

No. z111—* Subsoil of the next preceding,” &c., &e.

This subsoil is slightly darker colored than the preceding,
which it resembles. The coarse sieve removed from it 14.2
per cent. of irregular fragments of ferruginous sandstone, not
much rounded, and a few small, rounded quartz pebbles.

All the silicious residue, from digestion in acids, passed
through the bolting-cloth, except a small proportion of soft
particles of partly-decomposed silicates or concretions, and
very few small, rounded quartz grains.

No. 2112—'* Virgin soil from the farm of John Wade, on the
kead of Indian creek, on the Monticello and Albany road, six-
teenn and three quarter miles southwest of the former place. and
seven miles noriheast of the laller ; one mile north of Wade's
Gap, and at the south foot of * Short Mountain." Geological
position, sub-carboniferous limestone.”" Collected by Joseph Les-
ley, jr.

This dried soil is of a light brownish-grey color. It is quite
friable and light. The coarse sieve separated from it as much
as 29.5 per cent. of angular fragments of chert and somewhat

rounded particles of ferruginous sandstone. All of its silicious
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residue passed through the bolting-cloth except a small pro-

portion of small, rounded grains of white quartz, and a few

particles of partly decomposed silicates or concretions.

No. 2113—* Surface soil from a field across the road from the
place of the next preceding. Now (1859) in corn; last year in
wheal; year before in grass. Was cleared in 1803, and for
twelve years was set uninterrupledly in corn, and has been
cultivatéd ever since, with not enough manure lo speak of."
Collected by foseph Lesley, jr.

The dried soil is of a light snuff color, but darker colored
and more brownish than the next preceding; friable. The
coarse sieve removed only 4.4 per cent. of somewhat rounded
ferruginous sandstone fragments, with a few small quartzose
concretions. All the silicious residue passed through the
bolting-cloth, except a small proportion of small, rounded
white quartz grains and a few of partly decomposed silicates
or concretions.

No. 2114—"* Subsoil of the next preceding,’ &c., &e.

This dried subsoil is very much like the soil next preceding,
but is of a slightly darker color. It is quite friable. The
coarse sieve separated from it 8.2 per cent. of somewhat
rounded particles of ferruginous sandstone. All the silicious
residue passed through the bolting-cloth, except a small pro-
portion of small rounded grains of white quartz and a few of
partly decomposed silicates or concretions.

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

No, niog. [No, 3ue [No., sinc|No. anz. (Ne. a1y, (No. sii4.
Chrganic and wolatile magters . . . . . . . . . 6. &g X &, gio 3. 000 4. 350 Mg
Alumina apd iron and mangasesc oxides . . . 5.g8y 25} 6.gst 2.9 6. oy ;.:47
Lime carbonate . . . . s o . 0 5« 5 8 5 5 425 N &’L - B5 <1y
T s G R .:g a3 LE3y . ol T ,|¢i
Fh ricacsd (PaOs) . ., 0 v 0 s o v o .3 173 355 053 ST 2
Potash extracted by acids |, . . . . « - = =« 1 374 3T 5% 170 m
Boda extracted by acids . . . . .. ... .. oot est. | Dot ot | Dot est. | Dot esr. | nod est. | not est,
Water cxpelled at 330° F. . . . . . « o = o 1,400 1,810 1,66 1. 5% 1040 1. 5060
Sand and insoluble silicates. . . . . . . . . . By 090 B1.16% B3. 36s g1, 240 85,790 8. 190
RN i nr i cimitis e omed ol e e a mn.mi oo 33 | moo.oo7s Lo, 156 og.8x 9. 8ué
Hygroscopic moisture . . . . . = + & o - = & 1. 58¢ 1,009 L. 750 o, gon 1.8cn 1.50%
Potash In the insoluble silicates . . . . . . .. oBy gl <G -3ay S il jﬂ
Soda in the innoluble mlicates. . . . ., . . . L3IT L tol .158 36 Ly L uifig
Percentage of grawed ., . . . . - . . 5 =« & 23 4o 7000 14.300 9. 500 4- 400 B aoo
’ e | —— |
Characterof thesoll . . . . . . . . . .« « =« « Yirgin l-m]) Ofd Beld. | Subseoil. |Virgin soll Old ficld. | Subsoll.

YOL. V.-27. 417
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These Clinton county soils are from two different geological
horizons; Nos. 2109, 2110, and 2111 being from the coal-
measure sandstones and shales, while Nos. 2112, 2113, and
2114 are based on the sub-carboniferous limestone. Strange as
it may appear, these coal-measure soils seem to be the richest
in essential ingredients, Were it not for the considerable pro-
portion of ferruginous sandstone fragments or gravel contained
in these, they might be classed amongst our most productive
soils, as their *fine earth,” the analyses of which are given
above, contains a full average proportion of potash, phos-
phoric acid, lime, magnesia, organic matters, &c.

The soils Nos. 2112, 2113, and 2114 are somewhat deficient
in phosphoric acid, and it is remarkable that No. 1112, the
virgin soil of the set, is much poorer than the soil of the old
field, No. 2113, which has been in cultivation for fifty-six years,
and that it is quite deficient in lime carbonate as compared
with that. But this fact, as well as its much larger propor-
tion of gravel, of a different kind from that of the other, and
its lighter color, as compared with the soil of the old field and
the subsoil, indicate that this and these other soils were de-
rived from different geological sources.

CRITTENDEN COUNTY.
HGI l—r-qq

No. 2115 Virgin soil; half an inch below the surface. Soil
two lo four inches deep. Ridpe land a mile and a half east of
the Sulphur Springs, Critlenden counly. [Farm of S. C. B.
McMican. Soil is derived from sandstone. Supports a growth
of black, whilte, post, Spanish, and some black-jack oaks, poplar,
hickory, elm, ash, black gum, dogwood, and some sassafras
and papaw.” Collected by C. J. Norwood.

A light soil, of a grey-buff or drab color. It all passed
through the coarse sieve except vegetable débris.

All the sand and insoluble silicates left after digestion in
the acid passed through bolting-cloth, except a small propor-
tion of soft grains of partly-decomposed concretions, and a

very few minute, rounded white quartz grains.
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No. 2116—* Subsoil of the next preceding,” &'c., &rc.

The subsoil is of a brownish-yellow ochre color, in quite
firm clods. It all passed through the coarse sieve except
some vegetable débris. The bolting-cloth separated from the
sand and insoluble silicates more than half its weight of small,
rounded particles of partly-decomposed concretions, easily
crushed under the finger, and a very few small, rounded
grains of white quartz.

No. 2117—* Surface soil on ridge land; from a field in culti-
valion for eight years; 1st in ftobacco, 2d and 3d in corn, 4th
in wheat, sth, 6k, 7th, and 8th in corn. No fertilizers used.
The soil is from three lo six inches deep, derived from sand-
stone. Sample taken one inch from the surface. Same farm
as the two preceding.” Collected by C. J. Norwood.

All passed through the coarse sieve except vegetable débris
and a few small ferruginous concretions. The bolting-cloth
separated from the silicious residue only a small proportion of
particles of partly-decomposed concretions, and a very few
minute, rounded grains of white quartz.

No. 2118—* Subsoil of the next preceding,” &c., &e.

The dried subsoil is of a greyish-yellow ochre color; lighter
than that of the virgin soil. It is in somewhat firm clods, but
it all passed through the coarse sieve.

The bolting-cloth removed from the sand and insoluble sili-
cates about half their weight of small soft particles of partly-
decomposed concretions or silicates, and only some three or

four small, rounded grains of white or hyaline quartz.
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COMPOSITION OF THESE CRITTENDEN COUNTY SOILS, DRIED AT 212° F.

—r

No. z115. | No. 2116. | No. 2117. | No. 2118.
Organic and volatile matters. . . . . . . 2.22% 2.950 3.260 2.885
Alumina and iron and manganese oxides . 3.629 B 718 4.568 B.i73
Lime carbonate. . . . . . . .« . . Fe « 160 045 270 170
Magnesia. . . . . . . e AR mECRE W . 304 - 350 214 LJoy
Phosphoric acid (P208) . . . . . . . . . 085 LO0G3 067 102
Potash extracted by acids . . . « « « & = - OO0 « 309 171 122
Soda extracted byaeids . . . . . . . . n. e LA18 n. e n. e.
Waler expelled at 3830° F. . . . . « « « . .B75 .25 1.225 Q50
Sand and insoluble silicates . + . « « . . 92.705% 86. 665 89. 440 B6. 400
Total . . . - « . T 100.074 | 100.272 9G. 515 99.505
|
Hygroscopic moisture. . . . . . . . . . cr.E-g-::' 0.925 1.56% 2.000
Potash in the insoluble silicates . . . . |.3:a-1ﬁlL 2.023 1.707 | |.?g§
Soda in the insoluble silicates . . . . . . .86 I .750 6oy .5
Character of thesoil . . . . . . . . . . [Virgin seil Subscil. | Old field. | Subsoil.

These soils, although derived from sandstone, and contain-
ing a considerable proportion of sand and insoluble silicates;
in No. 2115 as much as g2.705 per cent.; may yet be preserved
in a fertile condition for an unlimited time by judicious man-
agement and the use of appropriate fertilizers. What we
denominate ‘‘sand,” however, in the statement of the com-
position of these and other soils, is in such a state of fine
division as to pass freely through a sieve having 1600 meshes
to the centimetre square; and while it renders the soil light
and readily permeable by water and the gases, is yet so finely
divided as to present in some degree the plastic properties of
clay, as well as the property of attracting and holding, with
surface attraction, the gases and the fertilizing materials with
which it is brought in contact.

The influence of fine division of the soil has been recognized
by experience, so that the German and French agricultural
chemists mainly disregard the pebbles and coarse sand which
enter into the composition of a soil, and estimate its fertility
by the proportion and composition of the ** fine earth” which
it contains. This, indeed, has been the method pursued in
this work for the Kentucky Geological Survey.
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The soils above described contain quite a sufficient quantity
of lime and magnesia, and, generally, a good proportion of
potash ; the ridge soil, No. 2115, showing, however, a slight
deficiency in this respect; but as the phosphoric acid appears
to be in rather small amount in them, the use of phosphatic
fertilizers would doubtless be profitable ; associated, as they
always should be, with some nitrogenous material. Their fer-
tility might, no doubt, also be improved by increasing their
proportion of organic matters, by the use of barn-yard manure,
or plowing under green crops, &c. Deep plowing might also
be advantageous, as the subsoil is rather richer than the sur-
face.

FAYETTE COUNTY.

No. 2119— Salt sulphur waler from a bored well seventy-one
Jeet two inches deep ; six feet and a half of whick was through
soil, subsoil, and under-clay; the rest through the hard lime-
stone rock of the Lower Silurian formation. On the farm of
Mr. John C. Innis, on the Russell road, aboul seven miles
norih of Lexinglon.” Brought by Mr. Innis.

The water contained hydrogen sulphide in notable quantity,
and carbonic acid. Evaporated to dryness, it left 2.2 parts of
saline mallers, dried at 212° to the thousand of the water,
which gave a slightly alkaline reaction with reddened litmus.

By qualitative analysis the saline matters of this water were
found to contain much sodium chloride (common salt); also
much lime in combination, some magnesia, and a small quan-
tity of sulphates, &c.; in short, the usual saline constituents
of the rocks of this region, which lie below the surface drain-
age; found in the waters of almost all the deep-bored wells,
and brought out in the waters of such deep-seated springs as
those of the lower Blue Licks, &c., and which are derived
originally, no doubt, from the primeval ocean under which the

rock strata were formed.
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No. 2120—' Marly clay, occurring in a bed described as being
a foot and a half thick, in the Lower Stlurian limestone strvata
on Elk Lick, between the Kentucky river and the Lexington
and Richmond Turnpike, just above the so-called * petrified
Jalls® of Elk Lick." Collected by Waldemar Mentelle.

A whitish clay, mottled with brownish ochreous. Quite
plastic. Effervesces with chlorohydric acid. At a moderate
red heat it calcines (or “burns”) of a handsome flesh color,
which property might commend it for use for terra-cotta, if in
sufficient abundance. Before the blow-pipe it readily fuses
into a whitish slag.

COMPOSITION, DRIED AT 212° F.

BIER « oouve womcn o Wl sOule e BR W BN 9 53.780
Alomink. e s % woes s ¥l e 23.260
Iron peroxide . &+ 4 ¢ v & v ¢ o v 0 o s s alw . 1.300
LME. .. avw womcm eomsm wcs wOmw SR wORCE B 4.866
Mlagneshh o . v v o a0 0 own waie wdn 8w 8 «568
Phosphoric acid (P20s5) . . . . . . . . . . . . . 191
Potash. . . . . . . . ¢ i i i a6t o v o o o o 7.612
Soda . . . . . . 4 4 L e e s e e e & & @ -« B50
Combined water, carbonic acid, and loss . . . . . . 7.873

Total . . . . .. 5 s s 8 s eas s 100,000

The considerable proportions of lime, magnesia, potash, and
soda account for the fusibility of this clay at a high temper-
ature. It resembles the usual marly clay layers of the Lower
Silurian formation, and contains quite a large proportion of
combined potash.

FRANKLIN COUNTY.

No. 2121—** Limestone, supposed to be hydraulic or water lime.
Kentucky river bluffs; north side; at the end of Dam No. 4.
Bed three to ten feet thick. Trenton Group.” Collected by
Jokhn R. Procter,

A pretty compact or fine granular rock ; not adhering to the
tongue. Some layers laminated and slightly adherent. Gen-
erally of a dull, dark brownish, olive-grey color. Contains a
few indistinct, small encrinital joints in the compact portion.
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COMPOSITION, DRIED AT 212° F.

Lime carbonate. . . . . . . . . « « « « . . 70.360 == Lime, 39.401
Magnesia carbomate. . . . . . . . . . . . . 6.784 = Magnesia, 3.236
Ak 5 0 s ve s 4 ww sw w e w 5.458
Iron peroxide., . . . . . ¢ s ¢ ¢ ¢ s 2 2 & 1.342
Phosphoricacid. . & & & & o & = & = 2 = & =« not est,
Poaslic o« o 05 4 aa acd @ o m 5 4 & & 1.118
BOda. « o o 4 5 8 4w w v B s e e o s . 281
Bilvew AR RS BUNGE R ERE R 14.020
Total Sl NIRRT + 99.363

Some of the rock was calcined at a moderate red heat in
the powdered state, for about one hour. It still effervesced
a little with acids. Mixed with water into a paste, both with
sand added and without, and partly immersed in water, both
samples became only moderately hard. A portion was then
calcined at a white heat, so that it became partly sintered, but
the powdered product did not harden as well even as that
which had been more moderately heated. It seems, there-
fore, that this does not promise well as a water cement when
calcined without admixture. Comparing it with the celebrated
water cement rock prepared near the Falls of the Ohio, near
Louisville (see table at end of this report), we find that, while
this Kentucky river rock contains a larger proportion of pot-
ash than that, it is relatively deficient in silica as compared
with its lime. Indeed, we found that when calcined it slacked
hot with water, and showed other properties of ** fat” lime.

No. 2122 Waler from the Kentucky river, collected just below
the bridpe at Frankfort,” by Jokn R. Proclter. Brought to
the Laboratory in a new, well-glazed stone-ware jug, stopped
with a cork.

The water was slightly turbid, and deposited a light brown-
ish-red sediment on standing, which contained very fine sand
and red oxide of iron. It is slightly alkaline in its reaction,
and left, on evaporation to dryness, only about 0.13 to the
thousand parts of the water of solid saline residue, dried at
212 F. This saline residue was very slightly colored with

brownish organic matter, and consisted mainly of carbonates
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of lime and magnesia, which were held in solution in the water
by carbonic acid; some chlorides, no doubt, of potassium,
sodium, &c.; a small amount of sulphate of some of the bases
mentioned ; a trace of alumina and iron and manganese oxides,
and a little dissolved silica.

Were it not for the trace of reddish organic matter in this
water, it would be, after its sediment had been deposited by
allowing it to stand at rest or removed by fltration, a remark-
ably good natural water; and it is probable that it would be
found more free from saline and other impurities if collected
above the limits of the town. It would be interesting and
useful more fully to examine the water of this river, as well
as of our other rivers, at different seasons of the year, espe-
cially because the use of these waters may greatly affect the
health of the public; and the successful practice of many of
the industrial arts depends on pure water.

FULTON COUKNTY.
S0ILS.

No. 2123—* Top soil, from Mississippi boltom land, three miles
southwest from Hickman, Fullon counly. Principal growih.
while oak, hickory, gum, and beech.” Collected by Jokhn R.
BProcter.

The dried soil is in pretty firm clods, of a light yellowish-
umber color. The coarse sieve ®* removed from it only a very
small portion of vegetable débris. All of its silicious residue,
left after digestion in acids, passed through the fine} sieve,
except a small proportion of small particles of partly decom-
posed concretions, and only one or two small quartz grains.

No. 2124—** Soil from the surface of a field twelve years in corn
without manure. Mississippi bottom land, about two miles
south of Hickman. Vield this season (1878) over fifly buskels
of corn per acre’ Collected by John R. Procler.

Dried soil in friable clods, of an umber color.

—

* The coarse sieve has about sixty-foor meshes to the centimeter square.
1 The fine sieve has about 1600 meshes to the centimeler square.
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No. 2125—* Virgin soil, from the land of Dr. G. W, Pascal,
kalf a mile novth of Fullon, Fulton county.” Collected by
John R. Procter.

The dried soil is in quite friable clods, of a light grey-brown
color.

No. 2126—* Surface soil, fromt an old field forty years in cul-
tivation. [Farm of Dr. Pascal, half a mile from Fulton.
Sample laken three lo twelve tnches below the surface.” Col-
lected by John R. Procter.

The dried soil of a light yellowish grey-brown color. Clods
friable.

No. 2127— Subsoil of the ntxt preceding. Taken from thirteen
lo twenty inches below the surface.”” Collected by fohn R.
Procter.

The dried subsoil is of a brownish-buff color. The clods
are more firm than those of the preceding soil. The silicious
residue of this, as well as of the other soils of this locality,
described above, all passed through the bolting-cloth, except
a very small proportion of small grains of partly-decomposed
concretions, and of quartz. The soils all passed through the
coarse sieve, with a small residue in some of vegetable débris
and small ferruginous concretions.

No. 2128—** Virgin soil. Farm of Capt. Henry Tyler, three
miles southeast from Hickman, Fullon counly. Growth :
mostly poplar, maple, white and Spanish oaks, and some
walnut.” Collected by fohn R. Procler.

The dried soil is of a brownish-grey color. The clods are
friable, and mottled with lighter grey and light ferruginous
tints. The coarse sieve separated from it but a small propor-
tion of partly rounded ferruginous particles. Its silicious res-
idue all passed through the fine sieve except a very small
proportion of small, rounded particles of partly-decomposed
concretions, with no quartz particles.
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No. 2129—* Subsot! of the mext preceding, &c., &'c.; taken
twenly-four inches below lhe surface.” Collected by Jokn R.
Procter.

The dried subsoil is of a grey-buff color. The clods are
quite firm, mottled with darker and yellowish tints. The
bolting-cloth removed from the silicious residue a consider-
able proportion of small, soft grains of partly-decomposed
concretions, but no quartz sand.

No. 2130—*“ Top soil, first len inches from surface; from an
old field near the location of the next preceding soil, on Capt.
Henry Tyler's farm, &ec., &c. The land is in corn, as it
was last year. The yield this year (1877) is sixty-five bushels
per acve.  There is a good deal of soil similar to this on the
uplands bordering on the Mississippi river. Noticed similar
soil in the western part of Ballard county.” Collected by John
R. Procter.

The dried soil is of a dark mouse color. The clods are
friable. The coarse sieve removed from it only a little vege-
table débris.

The fine sieve separated from the silicious residue, left
after digestion in acids, a notable proportion of small, soft,
rounded grains of partly-decomposed concretions, and one or
two quartz grains.

No. 2131—" Subsotl of the next preceding ; laken carefully from
fifleen fo twenty-four inches below the surface. The bulk of
the sample is from twenty-four inches below the surface.”” Col-
lected by Jokn R. Procter.

The dried subsoil is in very firm clods, of a dark mouse
color. The bolting-cloth separated from the silicious residue
a very large proportion, about one half, of small particles of

somewhat rounded, partly-decomposed concretions.
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No. 2132—* Virgin soil; upland. On Capt. Henry Tyler's
Jarm. Timber, proportion in the order named : black walnut,
while oak, sugar maple, and red oak.” Collected by John R.
Procler.

Dried soil in friable clods, of a dirty drab color. The coarse
sieve separated only a small portion of vegetable débris. All
the silicious residue, from digestion in acids, passed through
the bolting-cloth, except a single small quartz grain.

No. 2133—' Subsoil of the next preceding soil, from Capl.
Tyler's farm ; laken twelve lo twenty- four inches below the
surface.”” Collected by jfohn R. Procter.

Dried subsoil in firm clods, of a dark buff color. All passed
through the coarse sieve. The silicious residue all passed
through the bolting-cloth, except a small proportion of soft
granules of partly-decomposed concretions. It contained no

quartz grains.
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There is a considerable resemblance between the soils
Nos. 2123 and 2130. They both seem to be soils of more
than average fertility, containing, as they do, large proportions
of organic and volatile matters, and, consequently, of hygro-
scopic moisture ; also more than the usual quantities of alum-
ina, &c., of lime, magnesia, phosphoric acid, and the alkalies,
and leaving but a moderate quantity of silicious residue when
digested in acids. If well drained, these soils will doubtless
be of durable fertility.

The soils Nos. 2126, 2128, and 2131 contain more of the
silicious material than the above mentioned, and Nos. 2128
and 2132 seem to be somewhat deficient in immediately avail-
able potash; but they contain an average proportion of lime,
magnesia, phosphoric acid, and generally a large amount of
reserve alkalies in their silicious residues. Moreover, being
of a fine texture, their small proportions of alumina, &c., will
not be as great a drawback to their productiveness as might
be supposed. The other soils take an intermediate position
between these two groups mentioned. -No. 2125 is to be
distinguished by its apparent deficiency of phosphoric acid,
which, however, can be easily remedied by the judicious use
of phosphatic fertilizers. Organic and volatile matters seem
to be in small proportion in Nos. 2126 and 2132. The sub-
soil, No. 2127, also shows but a small proportion; but this is
a common character of subsoils,

Although these soils vary considerably in their natural fer-
tility and probable durability, there is no reason why they all
may not be kept permanently productive with judicious man-
agement and the timely use of manures.

SILICIOUS RESIDUE OF SOILS.

Desirous of ascertaining whether any notable quantity of
phosphoric acid, &c., had resisted the action of the acids used
in the ordinary analyses of soils, in addition to the potash and
soda, the presence and proportions of which have been de-
termined in so many of these silicious residues, some of them,
after thorough digestion in nitric acid, with the addition of a

little hydrochloric acid in the process for the determination
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and removal of the soluble phosphoric acid, were analyzed by
preliminary fusion with the alkaline carbonates and the ap-
proved processes, with the following results, viz:

COMPOSITION CALCULATED INTO ico PARTS OF THE SILICIOUS RESI-
DUES, DRIED AT 212° F.

Average composition

No. 2123. | No. 2128. | No. 2132. iof 8 of these residues.
Slliem: o« & oo wwoia waie sa B3.931 - B8. 298 90,2316 B8. 460
Alumina, with trace of iron . . BZ.043 6.07% 6.68q 6.789
LimE. 5 ot wiadie sowim o -791 . 744 .Hoo not estimated.
Magnesia . o v o « ¢ o 45 + .cBo .043 « Ol . 569
Phosphoric acid. . . . . . . . 077 | .186 .039 1.151
Fotash., « v« ¢ = ¢ v + 2 = » = 2.524 1.947 2.147
SN S iam ses miaE bk .gnﬂ 1.569 1.167 } 3.295
Tokal .55 Sad d o ia 100.254 | 98.862 | 100.922 100. 264

i ee———

It is interesting to note, in these silicates of the soil which
have resisted the decomposing action of nitric and hydro-
chloric acids for a space of seven to ten days in the sand bath,
so much of some of the essential elements of plants and ani-
mals usually to be found only in small proportion in soils.
These, although in this present insoluble state, are, as in all
other silicates, subject to gradual decomposition under the
ordinary natural agencies, by weathering, as it is termed;
and hence may be considered as a reserve store of plant-food,
which may prolong the duration of the productiveness of soils,
(See, under Nelson county, another of these analyses.)

CLAYS OF FULTON COUNTY.
No. 2134—"* Indurated clay from the bluff at Hickman ; forty-

JSive feet above low waler.” Collected by John R. Procter.

Clay generally of a grey color, with some light ferruginous
skains in the fissures. Lumps quite firm when dry, breaking
with an irregular fracture. Quite plastic with water when
powdered. It calcines of a light buff color, and fuses before
the blow-pipe into a grey slag.

No. 2135—* Clay from the bluffs at Hickman; ninely-five feet
above low waler. Is il a five-clay?"” Collected by John R
Procter.

In pretty firm lumps, generally of a light grey tint, but is

considerably mottled with light brownish ochreous material,
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Quite plastic with water. Calcines of a reddish buff color.
It is refractory before the blow-pipe; but .sintered somewhat.

No. 2136—' Clay from Hickman bluff ; upper part of the town.
First clay beneath the gravel bed ; about four feet thick. Ter-
tiary formation."” Collected by John R. Procler.

The dried clay is a light grey tint, colored buff and ferru-
ginous in parts by infiltration. It is moderately plastic, and
did not calcine very hard, acquiring a handsome light brick
color. Refractory before the blow. pipe.

No. 2137—* Clay from Hickman bluff, same bed as that of the
next preceding, but a quarter of a mile further up the bluff;
three lo four feet thick.'  Collected by John R. Procter.

This clay is somewhat lighter colored than the preceding,
and shows very little ferruginous infiltration. It is quite
plastic. Burns hard, and of a light greyish-buff tint. Before
the blow-pipe it fuses with great difhculty.

No. 2138—* Clay from Hickman bluff, upper part of the toun,
about ten feet below the base of the gravel. Bed about four
Jeet thick, with about four fect of potter's clay resting on 1t.
It is probably the same as the clay collected from Hamby Hill.
Tertiary.” Collected by John R. Procter.

The dried clay is in pretty hard lumps, of a light grey color,
infiltrated somewhat with ochreous material in striz. Quite
plastic. Calcined of a light brick color. Quite refractory
before the blow-pipe.

No. 2139—* Clay above the next preceding; aboul four feet
thick.” Collected by fohn R. Procler.

The dried clay is in moderately hard lumps, generally of a
light lilac-grey, colored on the exterior ochreous and ferru-
ginous. It is quite plastic; burns hard, of a light grey-buff.
tint. Before the blow-pipe it fuses with difficulty.

No. 2140—** Clay from Hickman bluffs, upper part of the town;
bed about five feet thick, below the next preceding. Tertiary.”
Collected by John R. Procter.

Dried clay, of a light lilac-grey color; in moderately hard

lumps; stained with ochreous on the exterior. It is quite
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plastic. Burns quite hard, and of light brownish-buff tint.
Quite refractory ‘before the blow-pipe.

No. 2141—* Clay ; bed about twenly feet thick, or more; above
the railroad track. Upper part of the town of Hickman,
Tertiary.”” Collected by fohin R. Procter.

Dried clay, in moderately hard lumps; of a pretty uniform
light olive-grey color. It calcines quite hard, and of a brown-
ish-buff color. Quite refractory before the blow-pipe.

No. 2142—** Loess or Bluff’ from Hickman bluff. Qualer-
nary.” Collected by John R. Procler.

In very friable lumps, of a light grey-buff color. Contains
remains of land and fresh water shells. It is somewhat plastic;
not very coherent when burnt; acquiring a very light brick
color; before the blow-pipe fuses into a light grey slag.

COMPOSITION OF THESE HICKMAN BLUFF CLAYS, FULTON COUNTY, DRIED AT 212" F.

) l
No. 1[3.4|H'u. 2135 No. nﬁiﬂ.l. 2137 No. 228 |No. 21 35| No. nuJHu. 2141 Now miga
Ol - v e T R 4. 800 | 76, 86 | 8y i:: 7r.340 | By soo | 7i.oBo | 7e.v00 | 77.960 | 68, B6o
AlEming . . « o « & = = = & = = ai.ojo | 14600 | 9. 17. 150 9 o0 | 19,05 | 16,460 | 13970 13, o
Ironaxide . . . = ¢ = = = 2 = 530 | 3oma| 2170 i.§y0 . R 2.0 | a. oo 1. 300 3.
Hm‘ ‘ii ........... 1. g ;:5 .1-_1. .63 . 358 o ;2: .:g‘ p.‘;;';
e R B L N . 50 . <187 « By 173 N k] - L] 1.1
Poesah . . -2 -3 s osa s s s .Gy 736 Sy -as 839 578 - 559 -7 1.773
ol i e e e ] 757 118 23 . 1o AT L1358 R 1.378
Combined water and loss . . . .| G562 | 3.794 | 2.825 | s5.77a | a. Bl £ 337 | 5.%00 | 4.403 2, 100
Towl . . ... .. « . . . 100000 100,000 |1O0, 000 100,000 |100, 000 100000 |100, 000 |I00.000 | 100, 000

It is evident that the Tertiary bluffs, from which these clays
were collected, offer some valuable materials to the industrial
arts. Some of these are quite refractory in the fire, especially
Nos. 2136, 2138, 2140, and 2141, and would probably make
good fire-bricks, &c.; others of them could be employed for
terra-cotta work and other forms of pottery; while some of
these abundant deposits might, no doubt, be used with ad-
vantage, in mixture with the more calcareous soft material
found in some of these beds, in the manufacture of hydraulic
cement of the character of the celebrated Portland cement.
The loess layer material might be made useful as top-dressing
to heavy clay soil,
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GRAVES COUNTY.
No. 2143—* Clay, from Wm. P. Arneif's land, on Panther
creek. The bed shows eight feel above the creek.” Collected
by John R. Procter.

Clay of a uniform grey color, apparently quite sandy.
Washed with water, it left about sixty-three per cent. of
fine sand of an umber-grey color, containing small spangles
of mica and some coarser grains of transparent quartz. It
is quite plastic, and burns of a light salmon color; does not
become very hard unless exposed to a very high temperature.
It is relractory before the blow-pipe.

COMPOSITION, DRIED AT 212° F.

Siliea. « - &« & ¢ ¢ 2 2 2 2 2 22« v » » 75.550 Of which 63 per cent. of fine sand.
Alumind. . « & 2 ¢ 2 & ¢ ¢ & 2 =+ 2 = & - 16.751
Ironperoxide . . . . . . . & . 002 . . 1.198
Lime. . . « « v 2 2 6 0 v 2 2 s e+ » +« altrace,
Magnesia . . - RO T 144
Potaslh ; o s » o2 # 8 2 8 8 &2 9 & 4 1.004
SR aE SR e s Ees SOUEGE e e 216
Combined waterand loss . . . . . . . .. 5.047
Total . o o s 2 5 s 5.3 2 0 5 5 62 s 100 . 000

This clay resembles that from Ballard county, No. 2104,
which is compared with the German glass-pot clay; but both
this and that contain more potash than the foreign material,
which may possibly cause it to be less available to the glass-
maker. It could no doubt be made useful for many purposes,
as a fire-clay as well as for various pottery applications.

No. 2144— Brruminous SHALE, labdeled ** Brown coal, from My.
Wim. Arnett's land, on Panther creek, six miles east of May-
Jield, on the Columbus and Hopkinsville road. Bed showing
about three feet above the creek, said to be several feet below that
level. Collected by John R. Procter.

A soft laminated, bituminous shale or clay; of a dark choco-
late color, showing numerous impressions of vegetable leaves.

COMPOSITION, DRIED AT 213° F.

Hygroscopic moisture. . . .+ « =« « « = o ow s #-13 . e

Volatile combustible maters. . . . . - . . . - 6,25 } Total volatile matters — 20.35

ized carbon in thecoke . . . .+ & . & s o« o« 10.25

Light ash, nearly white . . . « ¢ s « o « & « - 5,,_4.;}1'*’“1 pulverulent coke = 79.65
JO0. O 100 . 00
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The ash was found to contain a considerable proportion of
alumina, some little lime and magnesia, as well as a trace of
phosphoric acid. As this material only contains a little more
than thirty-six per cent. of combustible matters, it could scarce-
ly be made available as a fuel. Possibly it may find use as a
cheap pigment.

GREENUFP COUNTY.
COALS.

No. 2145—" Coal (No. 3). Splint coal sampled from the stock
pile of the Fullon Coal Company.” By jJohn R. Procter.
The coal breaks into irregular lamina, which have some

fibrous coal between them, and some fine, granular pyrites in

parts. The fibrous coal shows the shape of portions of reed-
like leaves in some of the laminz. Generally the coal pre-
sents a glossy, pitch-like appearance.

No. 2146—* Coal (No. 4). Cannel coal from Indian Run,
Greenup county. Sampled from the stock pile of the Fulton
Coal Company.”” By Jokn R. Procter.

A very tough cannel coal ; imperfectly and irregularly lam-
inated, wigh no fibrous coal between the laminz, and very
little appearance of granular pyrites. It is generally of a
dull black color, but some portions have an ebony-like gloss.

No. 2147—* Coal (No. 4). Cannel coal from Chinn's Branch,
three miles above Greenup. Sampled from the slock pile of lhe
Fulton Coal Company.” By John R. Procier.

This resembles the next preceding, but is not quite so
much laminated ; some portions give a large conchoidal frac-

ture. It shows very little fibrous coal or granular pyrites.

No. 2148—* Coal No. 7 (Coalton); from the Fulton Company
tract. Sent for analysis by James A. Johnson. Average sam-
ple of a barge load.”

A pure-looking, bright, pitch like coal, quite firm, with much
handsome iridescence on some of the surfaces of its cuboid
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blocks. It does not break into regular laminz, although it
shows irregular lamination, with very little fibrous coal be-
tween, and no visible granular pyrites. Has some bright
pyritous scales in some of the joints.

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

i i miniat

— —. = - —

No. 2145 | No. 2146 | No. 2147 | No,. 2148
Specific gravity. « « v v = o = v s » & 1.319 1.286 I.331 1.324
Hygroscopic moisture. . . . « + . + + « 5.00 2.00 4.8o &.00
Volatile combustible matters. . . . . . . 39.00 47.36 36.90 33-48
Coke v e aiis I T 56.00 50.64 58. 30 6o.52
Total . . & o o # ¢ & 5 2 = s = 2 = = 100, 00 100 .00 100.00 100.00
Total volatile matters. . . . . « « « « . 44 .00 43.3.6 41.70 39.48
Fixed carbon in the coke . . . . . . . . 49.88 38.24 51.20 56.14
Aﬁhl L L] L] - Ll - L L] L] * - - L ] ¥ L] - L] 6- I-: ':'m ?'lo ‘133
T’Dt‘! L] L L 3 L & " . - L) - L - L] L] L] L] Im'm Im'm :m'm :mr“
Character of thecoke . . .« « + « « « .| Spongy. Eiiﬁhllycﬂ- Dense. Dense.
erent.
Coloroftheash . . . . . . . .. « « s |Lilac-grey | Grey-buff. | Lilac-grey | Lilac-grey.
Percentage of sulphur. . . . . . . . .« . 1.956 1.554 3.977 2.330

All of these are valuable coals, more especially Nos. 2145
and 2148, because of their small proportions of ash and sul-
phur. No. 2147 is nearly as good, but the sample analyzed
contained more than the average proportion of sulphur. It
is probable, however, that this excess of sulphur was acci-
dental in the sample. The cannel coal, No. 2146, which
would burn with much flame, would answer well under the
steam-boiler or in the fire-place or cooking-stove.

HARRISON COUNTY.

No. 2149—* fron ore; from Thomas Hinkslton's land.” Col-
lected by John R. Procter.

Generally in conglomeratic lumps, composed of dark colored,
somewhat friable, limonite concretions, with some soft reddish

ochreous material interspersed.
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COMPOSITION, DRIED AT z212° F.

Brom onMIE . h u e e e e e miw R e w 21.200 == 14.84 per cent. of sirom.
Alumina and phosphoricacid . . . . . . . .+ « . 1z.870
limecarbonate. . . . . . . . . . - R 1.2g0
Magnesiacarbonate. . . . . . . . . « 4 & & + & & 6.621
Silicious residue. . . . . . . . - - s 4 s e o= o= s o 49 .600
waltr. &ﬁp ln'-l- h‘ - . .,' O ® & & B o8 F o & wm 3-329
Tolal oo widas aivim S eae B Wi 100, OO0

It contains too little iron for use as an iron ore.

HENDERSON COUNTY.
SOILS.

No. 2150—* Virgin soil ; woodland pasture ; bottom land. Farm
of W. Thompson, five miles from [Henderson Station, on the
L. & S. E. Railroad. Said to be very fertile.” Collected by
C. W. Beckham.

The general color of this dried soil is dark drab. It con-
tains some moderately firm clods, which, when broken, show
a mottling of light ferruginous and bluish-grey tints.

It all passed through the coarse sieve, except some vege-
table débris and a few small ferruginous concretions.

The bolting-cloth separated from the silicious residue, left
after digestion in acids, a considerable proportion of small
grains, the skeletons of decomposed concretions, with a small
quantity of small, rounded white quartz grains.

No. 2151—* Surface soil from a field fifleen years in cullivation
in corn, lobacco, and hay. Same localily as the preceding.”
Collected by C. W. Beckham,

The dried soil is of a lighter drab color than the preceding,
and the clods are not quite so firm. It all passed through the
coarse sieve except vegetable débris and a few ferruginous
concretions. Its silicious residue, from digestion in acids, all
passed through the bolting-cloth, except a small quantity of
small, soft particles of partly-decomposed concretions and a
very few small, rounded quartz grains.

No. 2152 Subsoil of the next preceding,” &c., &e.
The dried subsoil is in very firm clods, which are of a dark,
brownish drab color on the exterior surface, and mottled with

brownish-ochreous and bluish-grey in the interior,
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It all passed through the coarse sieve. The bolting-cloth
separated from its silicious residue a very large proportion
—more than one half of the whole—of small particles, the
silicious skeletons of partly-decomposed concretions, which
were easily crushed by the finger on paper, aflter which they
passed through the bolting-cloth, leaving only a few small,
rounded grains of quartz.

No. 2153—* Surface soil from an old field twenty-five or thirty
years in cultivation ; said lo be worn out. From lhe farm of
J. D. Robsard, twelve miles from Henderson, on the St. L. &
S. E. Railroad.”” Collected by C. W. Beckham.

The dried soil is in pretty firm clods, of a dirty brownish-
buff color. It all passed through the coarse sieve. The
bolting-cloth separated a considerable proportion of small,
soft, rounded particles of partly decomposed concretions from
its silicious residue, as well as one or two small, rounded grains
of quartz.

No. 2154—* Subsoil of the next preceding,”’ &c., &re.

The dried subsocil is in firmer clods than the preceding soil.
It is of rather a handsome, warm, brownish-ochre color.

It all passed through the coarse sieve. The bolting-cloth
separated from its silicious residue a larger proportion of small,
soft grains of partly-decomposed concretions than from that of
the preceding soil; but no quartz grains.

No. 2155—*“ Virgin soil from woods pasture adjoining the field
Sfrom which the next preceding two soils were taken. Farm of
Mr. Kluté, near Henderson. Quaternary formation.” Col-
lected by C. W. Beckham.

This dried soil is quite friable and light, of a brownish ash-
grey color. It all passed through the coarse sieve, except
vegetable débris and a small quantity of shot iron ore. The
bolting-cloth separated from its silicious residue only a very
small proportion of particles of partly-decomposed concre-

tions, and only two or three very small, rounded quartz grains.
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No. 2156—* Surface soil; in cullivation about thirty years
principally in corn, oals, clover, and lobacco. Same localily
as the next preceding.” Collected by C. W. Beckham.

The dried soil, also light and friable, is of a somewhat
darker color than the preceding. It all passed through the
coarse sieve, except a small quantity of shot iron ore and of
vegetable débris. The bolting cloth separated from its sili-
cious residue only a small proportion of particles of partly-
decomposed concretions, and a very few small, rounded quartz
grains,

No. 2157—' Subsoil of the next preceding, &ec., &'c. Used for
making bricks.” Collected by C. W. Beckham.

The dried subsoil is of a handsome brownish-yellow ochre
color. The clods are very firm. The bolting-cloth separated
from its silicious residue a large proportion of small, soft
particles of partly-decomposed concretions, and no quartz
grains.

No. 2158—* Virgin soil from woods pasture. Farm of S. H.
Busbey, len miles from Henderson, on the St. L. & S. E.
Railrvoad. Qualernary formation.” Collected by C. W, Beck-
ham.

Dried soil of a brownish ash-grey color. Light and friable.
It all passed through the coarse sieve, except a small quantity
of shot iron ore and vegetable débris. The silicious residue
from digestion in acids all passed through the bolting-cloth,
except two or three small particles of partly-decomposed con-
cretions and two or three small quartz grains.

No. 2150—* Surface soil from a field twenly-five years in culli-
vation, adjoining the location of the next preceding. Tobacco
the only crop.” Collected by C. W. Beckham.

The dried soil is light and friable; its color is slightly more
yellowish or light-brownish than that of the preceding. It all
passed through the coarse sieve, except vegetable débris and
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a very small quantity of shot iron ore. Its silicious residue
all passed through the bolting-cloth, except a very small pro.
portion of small grains of partly-decomposed concretions and
two or three small quartz grains.

No. 2160—* Subsoil of the next preceding,” &c., &e.

The dried subsoil is of a handsome brownish-yellow ochre
color. The clods are quite firm. It all passed through the
coarse sieve., The bolting-cloth separated from its silicious
residue, left from digestion of the soil in acids, a large pro-
portion of small, soft particles of partly-decomposed concre-

tions, and only two or three very small quartz grains.
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Although some of these soils contain more than the average
proportion of sand and insoluble silicates, and a corresponding
small propottion of alumina, &c., these are in such a state of
fine division, being fine enough generally to pass through the
fine sieve with 1600 meshes to the centimeter square, that
this circumstance does not lessen their productiveness as much
as might be supposed, while it gives them great permeability.
Organic and volatile matters are also in small proportion in
them, except in No. 2050, which has an average quantity; but
this deficiency can be supplied by the use of barn-yard manure
or by plowing under clover or other green crops. They all
have more than the average of available potash, which, as
well as their light and friable texture, no doubt adapts them
to tobacco culture. No. 2154 has much more than the aver-
age proportion of this alkali. Their greatest apparent de-
ficiency is of phosphoric acid, which, in Nos. 2152 and 2153
to 2159, inclusive, falls below the average normal proportion
in good soils. This defect, however, may find an easy remedy
in the application of phosphatic fertilizers, especially bone-
dust or superphosphate, &c. The statement that soil No.
2153 is * considered worn out,” finds no other apparent veri-
fication in the chemical analysis than this deficiency of phos-
phoric acid, which is also found in the other soils mentioned,
except that its organic and volatile matters are in smaller
proportions than in any of the other soils, and far below the
H.\F'E'rﬂgﬂ.

Notwithstanding these natural conditions, these soils, with
good management, drainage where necessary, and the judi-
cious use of fertilizers and a proper rotation of crops, can be
made and kept quite productive.

HICKMAN COUNTY.
CLAYS.

No. 2161—* Clay from chalk bluff, about two miles below Co-
lumbus.” Collected by John R. Procter.

In moderately firm lumps, of a light buff and lead-grey color.

Has a few ferruginous impressions of vegetable leaves. Seems
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to be quite sandy, yet is quite plastic and burns hard, and
of a very light cream color. Refractory before the blow pipe,
only sintering a little.

On washing the air-dried clay with water, it left about sixty-
nine per cent, of very fine sand, of a drab color, containing a
few very small spangles of mica.

No. 2162—* Clay from the bluffs at Columbus, upper part of
the town. Wil it make fire-brick?"’ Collected by Johin R.
Procier.

In somewhat friable lumps, of a very light-grey color;
almost white; quite sandy. Very little ochreous stain visi-
ble. It is plastic, and burns hard, of a light cream color, and
is refractory before the blow-pipe. The air-dried clay, washed
in water, left 68.5 per cent. of fine sand of a light-grey color,
nearly white, which is composed ol very small, rounded grains
of quartz, with a few small specks of mica.

COMPOSITION OF THESE HICKMAN COUNTY CLAYS, DRIED AT a12° F,

A e —

No. z161. | No. 2162.
R EICE . vn wn B Wm A e s B RR R R RN R 76. 360 B4.018
L T e = o e e i S O 14.951 10. 560
Jronperoxide . . . . « & & &+ » o o 4 = = = w r = 5 5 = = ¥ & 2.100 1.102
LaAme: e 0 il enaive St WOECNR SdE  LaE hesdn avom 325 572
Magnesia. o « « 4 2 2 s ¢ o 2 2 5 0 2 0 s 5 e W W ww .173 .108
Potash . . . o i o v @ o s o & s 4 » o 8 A e b 8 4 ke b 1.171 .651
BOdd s e S e B e Eiieae EE e e wemcw o 125 not est.
Combined waterand loss. . . . .« .+ « & B R 4.786 2.o0lg

Tatal. . . . . & & & 4 & 4 4 s 4 & s s s m w2 s s oo 100 . 00O 100,000

No doubt No. 2162, if it will burn hard enough, would make
quite refractory fire-brick, and it, as well as the other clay,
might be made available for terra-cotta and other forms of
pottery ware. No. 2161 is less refractory, because, doubtless,
of its larger proportions of iron peroxide and potash,

Under the head of Ballard county, a comparison was made
of the composition of one of these refractory clays and that
of the celebrated glass-pot clay of Germany, and the main
difference between them was in the larger proportion of pot-
ash in the Ballard county clay. The same similarity of com-

position with the glass-pot clay may be observed in some of
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the Fulton county clays, as well as in the above described.
Whether this somewhat greater proportion of potash would
be fatal to the application of these refractory clays in the
glass-works, is worthy of practical trial on a small scale,

No. 2163—'* Sand from Columbus; above the town. A very
large deposil.'” Collected by fohn R. Procter.

A nearly white sand, made up mostly of small, rounded
grains of hyaline quartz, colored very light purplish with iron
oxide, and containing a few friable concretions made by infil-
tration of carbonate of lime.

Washed in water, air-dried, it left gg.40 per cent. of nearly
pure white sand. It is no doubt pure enough for the manu-
facture of any but the very finest kind of glass.

No. 2164—* SoIL, LABELED ** New soil,; surface sotl ; two years
in cultivation in corn. Thought to be the prevailing upland
sotl in the cowunty.” Collecled by fohn R. Procter.

In friable clods of a grey umber-brown color. It all passed
through the coarse sieve, and its silicious residue left on the
bolting-cloth sieve only two or three small particles of partly-
decomposed silicates,

COMPOSITION, DRIE AT zi12® F.

Organic and volatile matters. . . . . . .+« « o & « 4.140
Alumina and iron and manganese oxides . . . . . . 3.604
Limecarhbonate: « « « & & a o v a6 s 4 & o & 5 & - 495
Magnesia . . . . « « 4 ¢ & 5 8 & s 1 o4 o= om o= = 232
Phosphoric acid . . . . . . . . . . 156
Potash extracted by acids . . . . . . . . + « « + « 182 -
Sodaextracted byacids . . .« . « v« o o ¢ 0 o . 564
Waterexpelled at 3%° F. . . .« « « v o 0 v o o & 1.010
Sand and insoluhle silicates . . . « + « « - < « « 90 . 095
Tobla & aon 595 Eie eimle el et weel 100. 568
Hygroscopic moisture. . . . « « . = &« = s = & » = 1.735
Potash in the insoluoble silicates . . . . . . . « . . 1.899
Soda in the insoluble silicates . . . . - . . . « . . -573

Although the proportion of sand and insuluble silicates is

larger than the average, this is a very good soil, containing
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full average quantities of alkalies, phosphoric acid, and lime.

Like most of our Kentucky soils, the silicious constituent is in

such a hne state of division that it has many of the physical

properties of fine clay, and would not, in ordinary parlance, be
denominated sand.
JEFFERSON COUNTY.
CLAVYS.

No. 2165—* Shaly clay (or clay shale) in the limestone layers
of the * Cincinnali . Group.! Lower Silurian. Jeffersontown.”
Collected by Rev. H. Hertzer. '

A friable shale, generally of a lilac-grey color, but with
some whitish portions. When powdered, it is quite plastic
with water. It calcines of a light brick color; but before the
blow-pipe it fuses into a dark-colored slag.

No. 2166—'* Shaly clay, of the Keokuk Group, from Cox’s
Knob. [Jefferson county.” Collecled by Rev. H. Hertzer.
Generally of an olive-grey color. This also is quite plastic

when powdered. It calcines of a very light brick color. Be-

fore the blow-pipe it fuses into a dark-colored slag.

No. 2167—* Skaly clay (or clay shale) of the Keokuk Group.
From the old Deposit Station. Jefferson county.” Collected
by Rev. H. Hertzer.

A friable shale or indurated clay of a light buff-grey color,
with ferruginous stains between some of the laminz.

Quite plastic when powdered. It burns of a light brick
color, and fuses before the blow-pipe into a dark-colored slag.

COMPOSITION OF THESE SHALY CLAYS, DRIED AT zi12° F.

— e —

No. z165.

No. z166 | No. z167.

Silica . . . . . 4 o v 4t ot ... B A S I 47 -960 58.840 61.900
Alumina with phosphoric acid . . . « . . « . « . . | 21.340 15. 040 18.520
Iron p:mﬂde .................. 6. boo 6.000 6.220
LA s S b Bk RN WA S e T 5.824 3.226 123
MagnesiL. & o 0 4 o8 5 6 66 56 B 4 RO e @ ] 3.524 857 I.25%
Porasl o v i o + 4 a9 % a8 /e i m.a we o We Eie ; 5.264 4.400 4.867
BMIR: 7 & ea wivk v e B Erwlw acs wie : 250 .68g 612
Carbonic acid, undetermined, and water . g.238 5.062 6.400

OB - e e W BT dEmcesie R [00 ., 000 100, OO0 FO0 . DOO
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These indurated or shaly and marly clays, usually contain-
ing a notable proportion of the alkalies, potash and soda, as
well as of lime and magnesia. with a variable small quantity
of phosphoric acid, might, in some cases, be profitably applied
as top-dressing to light soils which are deficient in clay, and
which have become exhausted by culture. They could also
be used for terra-cotta work, especially those which burn hard
and of a handsome color. These might also be used for drain-
tiles, flower-pots, and other forms of pottery. At a very high
temperature, in the kiln, however, they would soften or melt.

MADISON COUNTY.
CLAYS.
No. 2168— Clay, Milton Barlow; from near Bybeetown.

Bed four feet thick; in Black shale.” Collected by fohin R.
Procter.

Clay of a light, warm drab-grey color. Irregularly and im-
perfectly laminated. Quite plastic. Burns of a delicate light,
reddish-cream color; nearly white. Before the blow-pipe it
fuses into a whitish slag with difficulty.

No. 2169—** Clay of workable thickness; on the road leading
Jrom Waco fo R. Oldhant's, about a nule and a half from
Waco. Probably below the Corniferous.limestone.”’ Collected
by John R. Procter.

A compact clay, generally of a light, olive-grey color, stained
irregularly with ochreous and ferruginous. Quite plastic. Cal-
cines quite hard, of a handsome light brick color. Before the
blow-pipe it fuses into a brownish-grey slag.

No. 2170—** Indurated clay; farm of C. L. Searcy, near Ellis-
ton. DBeneath the Corniferous limestone. Bed ten feet thick or
more. Makes a good s0il’ Collected by Johin R. Procter.

A light. olive-grey, laminated clay; mottled with ochreous
or orange-colored ferruginous infiltrations. The laminz are
contorted. It is quite plastic. Burns of a handsome flesh-

color. Fuses into a grey slag before the blow-pipe.
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COMPOSITION OF THESE MADISON COUNTY CLAYS, DRIED AT 212° F.

!

INn. 2168. | No. 2169. | No. z170.
J

Silica . . v v v v v a s e e T — ‘ 62.560 | 64.566 62.580
A!“mina lllllllll L] L * ¥ & = ® ¥ @ ® 24.?&, Iﬂ‘.lﬁﬂ Hog‘u
Ironperoxide . . . . . . ¢« o 0 v 0 0 0 s a0 a2 ! 1.800 4.200 3.760
Lime . ... ... T l a trace. =213 . 5600
Magmesia .+ & . & s = 4 o 4 2 5 58 5 8 5 & 5 = » | 317 B4t -3
Potash - « s ¢ ¢ 2 6 o ¢ a2 4 6 9 a8 a a4 a « oo 3.276 5.054 5.380
B R0 L e il erwiie Wleis mow s #e we - 204 not est. . 305
Combined water, &c., and loss . . . . . . . . . . b6.973 5. 166 #4147
Total. . . . . .. ... T | 100,.C00 |  100.002 100. 000

S— -

These are good plastic clays for the manufacture of ordi-
nary pottery ware, as well as for ornamental articles of terra-
cotta, for which use they are adapted because of the pleasant
tints they assume in calcination. They owe these tints to
their considerable proportion of iron oxide, which, together
with their large proportion of potash, renders them unavaila-
ble as fire clays. 'T'his very circumstance, however, may ft
them for stone-ware, and for superior kinds of hard, burnt,
semi-fused, ornamental pottery in the hands of skillful work-
men and artists.

MARLY SHALES OF MADISON COUNTY.

No. 2186—* Marly shale; on the road near A. Lake's place;
Drowning creek. * Niagara Group.'”' Collected by Jokn R.

LProcler.

An olive-grey and brownish-grey, somewhat firm shale, mot-
tled in parts; adhering to the tongue. Quite plastic with
water when powdered. Calcines of a light brick color. Fuses
before the blow-pipe into a dark brown, nearly black slag.

No. 2187—* Marly shale or indurated marly clay. On the hill
two hundred yards north of Dr. Freeman's house. Probably
the same bed as No. 2167, benealh the Corniferous limestone.
The bed is six feet thick or more, and contatns gypsum.” Col-
lected by fohn R. Procler.

Generally in thin, soft, irregular laminz, of a light olive-
grey color, irregularly varied with brownish yellow or ochre-
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ous. It contains gypsum in irregular crystals between some
of the lamina ; shows some fossil vegetable impressions, prob-
ably fucoid, on some of the layers.

It is quite plastic with water. Burns quite hard, of a hand-
some light brick color. Before the blow-pipe it melts into a
dark brownish-green slag.

COMPOSITION OF TIIESE MARLY SHALES, DRIED AT 212® F.

No. 2186. ! No. z187.
— |

Bllem :oonois doame avmosredn odin Sl o ST SoEE g 42.300 48.780
AlTmine, ®e on: oo omw mwE mises Secs w gilin gt g 20.840 17.320
[ron peroxide . . i wOEE N EE WEE AW Wy . 4.120 3.240
Lime su!ph:.l: {gyprsum] s owom s s % 3 s wo+os o= wowowosfiow oz oo 19.285
Lime . . R T P . iIz.320]. . . . .
llagm:sm .......................... 461 «40b
PoRaal il s 5w d Sthow B R S SedlE R E B e z.387 4.768
Soda . i e ah E W SR moRw I e Bowm W B - 351 « 240
Combined wa-l:r, carbonic acid, and loss . . e s e s ow woE e s s 16,221 5.871
Total . . . & « ¢ o 0 ¢+ 4 5 v 8 5 s 0k w s oa e os s s s | IDO.CQ0 100, 000

Because of the large proportion of gypsum (plaster of Paris)
contained in No. 2187, and its considerable quantity of potash,
it would no doubt prove a valuable top-dressing on soil and
crops where the use of plaster is indicated. The shale No.
2186 would be useful on soils principally on account of the
lime which it contains, which is equivalent to nearly twenty-
four per cent of carbonate of lime.

No. 2188—A. * Rock impregnaled with Epsom salt, &e. C.
L. Searcy’s farm, ncar Elliston. Beneath the Corniferous
limestone.” Collecled by John R. Procter.

A somewhat friable ferruginous sandstone, generally of a dull
brown color, variegated somewhat with other tints. Showing
minute crystalline specks in the cracks, and between the irreg-
ular lamina. It contains irregular nodules of chert, infiltrated
with bright iron pyrites.

B. Brown powder contained in the sample, Supposed to
be the result of the disintegration of the rock by the crystal-

line force of the included salt,
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The rock (A), when lixiviated with water, gave a solutian
which left, on evaporation and drying at che temperature of
boiling water, as much as 4.8126 per cent. of the rock of sa/ixe
mallers, principally magnesia sulphate (Epsom salt), with small
quantities of salts of lime, potash, soda, and iron.

The brown powder (B) was found to contain only 3.840 per
cent. of saline matlers, of similar composition. The rock was
not submitted to analysis, but it is pretty evident that the
Epsom salt and other sulphates were derived from the reaction
of the oxidated iron pyrites on the bases contained in the rock.

LIMESTONES OF MADISON COUNTY.

No. 2180—* Shelly limeslone in the bed of Muddy creek; below
J. Q. Complon’s. *‘Cumberland’ shales? Probably Clinton.”
Collected by Jokhn R. Procter.

Of a dark umber-grey color. Generally quite friable ; some
portions are compact.

No. 2190—** Impure limestone; lop of the * Cumberland’ shales.
Upper twelve inches. From below the mill-dam on Muddy
creek, Elliston.” Collected by fohin R. Procter.

A pretty firm, fine granular, or compact rock, of a handsome
light olive-grey color.

No. 2191—" fmpure limestone. Top of ‘Cumberland’ shales.
From eighteen lo thirty inches below the massive bluff lime-
stone of the Upper Silurian on Muddy creek.” Collected by
Jokn R. Procler.

Rather darker colored than the next preceding; color in-
clined to brownish ; not so hard as that. It contains no bitu-
men, but some sulphur.

No. 2192—' /mpure limestone ; rvesting on the top of the *Cum-
beviand’ shales ; bottom stratum. From below the mill-dam on
Muddy creek.” Collected by fno. R. Procter,

A granular limestone; somewhat cellular; containing some
petroleum, which gives it a brownish color. It weathers

ochreous,
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No. 2193—** /mpure limestone. Niagara. Top stratum, eight
inches thick. From below the mill-dam on Muddy creck.

Elliston.”  Collected by fohn R. Procter.

An impure granular limestone; somewhat cellular; dark
brownish-grey, somewhat mottled. Contains petroleum, the
infiltration of which gave the dark color to the rock. When
heated over the spirit-lamp, the petroleum exudes from it.
It weathers ferruginous.

No. 2194—" [mpure limestone. Second from the lop. From
Just below the mill-dam on Muddy creek. Elliston.” Col-
. lected by John R. Procler.

It resembles the preceding, but is darker colored; it also
contains petroleum and some iron pyrites.

No. 2195—" Impure limestone. Niagara. Thirdstratum from
the top. From below the mill-dam, Muddy creek. Elliston.”
Collected by John R. Procter.

Resembles the preceding ; rather finer-grained and harder;
also containing petroleum. Exterior surface weathered ferru-
ginous,

No. 2196—** Impure [limestone. Clinlon Group? From the
quarry north of Rogersville. This rock makes good soil.”
Collected by John R. Procter.

A compact or fine granular rock; non-fossiliferous; of an
olive-grey color; in some parts brownish. Not adhering to
the tongue. It contains no petroleum, but some pyrites.

No. 2197—* Limestone from below the Cauda-galli grit, af the
base of the Corniferous limestone" Collected by fohn R.
Procter.

A fine granular, brownish-grey rock. It gives the odor of
petroleum when heated, and probably owes its brownish tint

to a small quantity of this substance,
YOL. V.—29. 449
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No. 2198—* Bituminous limestone from above the Corniferous
limestone ; three lo len feel thick ; from near Elliston.” Col-
lected by John R. Procter.

Generally of a dull, brownish black, or grey-black color.

Some pieces with bands of a lighter grey tint. It is a fine

granular rock.

No. 2199—** fmpure limestones. Top of the Corniferous linie-
stone. Total thickness fifteen feet; with infercalated beds of
purer limestone six inches thick.” Collecled by fohin R. Proc-

ler

A tough, fine granular or compact rock. Samples from dif-
ferent levels are mixed : some of which are brownish-black,
some umber colored, and some intermediate in tint.

No. 2z200—** Limestone ; on the road one mile south of Mrs. S.
S Embry's; intercalated with the so-called Black Band, or
bituminous limestone. To be lested for hydvaulic propertics.”’
Collected by Jolin R. Procler.

A dull buff-grey, fine granular rock, with some little infil-
tration of hydrated iron oxide.
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58 CHEMICAL REPORT.

These impure limestones vary considerably in their compo-
sition and properties. Nos. 2192, 2193, 2194, and 2195, from
the Upper Silurian strata, are quite magnesian, and contain
considerable proportions of alumina and iron oxide, with but a
moderate quantity of silicious matter. Many of these magne-
sian limestones make quite good and durable building stone ;
but this depends greatly on the mechanical structure of the
rock. The magnesian limestones also make good quicklime
when pure, and when silicious or containing much clay, fre-
quently prove to be good water-limes. A very imperfect trial
of No. 2195, by calcining a small quantity, proved that it would
harden in contact with water: but whether it would become
very hard by time, or prove durable, was not ascertained.
Possibly greater care in the experiment, in the burning, &c.,
with more time, would give a more satisfactory result, Its
proportion of silica, however, is quite small.

The rest of these limestones were not tried in this relation,
except Nos. 2189, 2190, and 2200, and these did not harden in
a satisfactory manner in water. As all of these contain quite
a large proportion of aluminous and silicious matters, if they
would make water cement at all, it would be of the slowly-
setting variety, like the artificial Portland cement, for the
manufacture of which, with or without the addition of more
lime, they might possibly be made available,

Specimens of Corniferous and Silurian limestones, showing
bright olive-green blotches, specks. and grains. were sent to
the laboratory to ascertain their nature. This green mate-
rial, frequently found in a granular form, is the mineral glauco-
nite, the main constituent of the green sand of the cretaceous
formation, described in a previous chemical report under the
number 2067.

IRON ORES FROM MADISON COUNTY—ROG IRON ORES.

No. 2201—* Bog ore from near R. Dudley's, half a mile south
of the Richmond and Irvine Turnpile. A thick deposit, on
the Black Shale formation.” Collected by John R. Procter.

Mostly soft ochreous material of different light tints, mixed
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CHEMICAL REPORT. 59

irregularly with some curved laminz of more compact, dark
colored limonite,

No. 2202—* Bog ore; Black Shale formation; on the lands of
T. P Estill and M. T. Todd. Twoe hundred yards south of
the Richmond and frvine Turnpike, near Ross' blacksmith shop.
Bed of workable thickness.”  Collected by folhin R. Procler.

Resembles the preceding, but is somewhat darker colored,
and has more of the hard, irregular limonite layers.

No. 2203—'* Bog ore; on the Black Shale formation; a good
deposit. Near Mrs. Tudor's, on the Richkmond and [riine
Turnpire.” Collected by fokn K. Procler.

Resembles the preceding. The samples are from different
outcrops of the same bed, which seems to have considerable
extent,

'No. 2204—"* Bog ore; a thick deposit on the road to Red river,
near 1. Lewis', half a mile west of Harris' ﬁnj', one mile
Srom Kentucky river.  Resting on Corniferouns.”’ Collected by
John R. Procter.

Generally of a dull black color, like earthy manganese per-
oxide, with some little reddish and yellowish ochreous material
intermixed.

COMPOSITION OF THESE BOG ORES, DRIED AT 212° F.

No. 2201, | No. 2202, | No, 2203, | No. 2204.

Iron peroxide. . . . . . . . . P 28. 440 15. 800 30.870 17. 300
Alumina and phosphoric acid. . . . . . . 5.240 g.880 11.560 14.820
l.ime carbopate . . . . . . . . & & s . 190 3 . 200 130
Magnesia carbonate . . . . . . . . 0 . 1.279 1.844 -8q7 | 1.041
Siliciows residue. . . . . . . .. . ., gh. 220 fz. 790 49.9%0 56.260
Water, alkalies, &c., ond loss. . . . . . . 8.631 5. 806 6.403 5O 449
Totad e o5 & @ 8 s » - . 1O OO 1O, COO Im.m‘ D00, Qe
Percentage of jrom. . . , . . . . . . ; 19.%590 13.860 21.570 i 12.110

Generally too poor to be profitably smelted by themselves

for iron; although some of them might be used in mixture
with richer ores, provided the phosphoric acid is not in too
453



60 CHEMICAL REPORT.

large proportion. The ore varies considerably in different
parts of the bed, and in some localities it might, no doubt,
yield material for cheap mineral paint.

No. 2205—" Ferruginous shale. Labeled * Black Band ove.
W. B. Combs' Knob. Resting on the top of the coal” Col-
lected by Jokn R. Procter.

A somewhat compact, ferruginous shale, of a dull brown-
ish-black color, spangled with fine scales of mica. Weathers
ferruginous.

COMPOSITION, DRIED AT 212° F.

Ironoxide . . . . . ... .. .. 19.500, containing 13.650 per cent. of iron.
Alumina and phosphoric acid . . . 16. 360

R 5 . v sw siaw adow s trace.

Magnesia . . . . . « & o« & 4+ . . lrace.

Silicious residue . . . . . . . . . 39.940, containing 32.3C0O per cent. of silica.

Too poor to be called an iron ore.

SOILS FROM MADISON COUNTY.

No. 2206—* Top soil from the farm of J. G. Covinglon, Muddy
creek. Probably Clinton shales, above the Cincinnati Group.
Has been in cultivation for twenly-six years tn corn, with but
two crops of small grain. IWith an average yield all the time
of sixly bushels of corn to the acre. Lies above the overflow.”
Collected by John R. Procter.

Dried soil of a brownish-umber color; pretty friable. It all
passed through the coarse sieve except a small proportion of
small ferruginous concretions, and some few small rounded
pebbles of reddish quartz. The bolting-cloth separated from
its silicious residue a small proportion of small rounded white
quartz grains, and very few of partly-decomposed concretions.

No. 2207—*' Subsoil from the same field, taken one foot below the
surface,” &e., &e.
The dried subsoil is very slightly darker colored than the
surface soil, and the clods are firmer. It all passed through
454
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the coarse sieve except a small proportion of small ferruginous
concretions, somewhat rounded. The bolting-cloth separated
from its silicious residue a rather larger proportion of small,
rounded white quartz grains than from the preceding, but very
few grains of partly-decomposed concretions.

No. 2208 —

The dried under-clay is of a handsome brownish-yellow
ochre color. It is in pretty hirm clods. It all passed through
the coarse sieve except a small proportion of small ferrugi-
nous concretions, and a few small white quartz pebbles. The
bolting-cloth removed from its silicious residue a small pro-
portion of small, rounded white quartz grains, and a few of
partly-decomposed concretions; a smaller quantity than from
the preceding.

“ Bottom clay under the two preceding,”” &e., &e.

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

— - — =

|
i No 22006, | No. 2207. :Nu. 2208.
Organic and volatile matters. . . . . . . REE - T.240 . 150 ¢ I 2.950
Alumina and iron and manganese oxides . . . . . . 10. 353 10. 905 | 11.032
Lime carbonate . . . . . . . . . v s .. i oaioa .13 1.870 ; . 220
Mapgnesia: & 25500 5 % aii wiiee W wowow Ao .Bog | . 160
Phosphoric acid v m we m ww w e R .33? .300 T3
FPotash extracted by acids . . . . « « &« « &« « « &« & -545 635 359
Soda extracted byacids . . . . & s 2 8 s = s s .161 ..... berig Eie
Water expelledat 3%°F. . . . . . . . . .« . .. 1.122 1.450 .8oo
Sand and insoluble silicates . . . + + -« . & o . . . TB.TIS 77.395 | 84.174
| i
Total . o oo o éd o wEm s s s s s ow s I g0.098 | Too.5'7 g9.868
e __| — E—— - = I — ——
Hygroscopic moisture. . Sl T R IR 3.275 3775 2.575
Fotash in the insoluble ‘.I.EI-C-:HI.']- o R W 1.949 2.079 1. 8500
Soda in the insolulble silicates . . . . « « . . . . . 206 .281 407
Character of thesoil . . . . . . . o wlaw b CHI’[_:'I-\'HHJ Subsoil. Under-clay

eld.

—— . e s

i —— =

The upper soil and subsoil present in their composition all
the characteristics of very fertile soil,

so rich as these.

The under-clay is not

455



62 CHEMICAL REPORT.

WATER FROM MADISON COUNTY.

No. 2209—* Sulphur waler from a spring on the farm of C. L.
Searcy, Elliston. [In the Niagara Group.” Collected by fohn
R. Procter.

The water was brought to the laboratory in a jug and
bottle, both well corked. It retained a slight odor of hydro-
gen sulphide, and was slightly opalescent from a light precip-
itate of sulphur. It had deposited a dark sediment, and the
corks were slightly blackened, as from the presence of iron.
Testing showed it to be slightly alkaline in reaction.

COMPOSITION OF SALINE CONTENTS OF THIS WATER, in 1000 PARTS.

Limecarbonate . . . . . . . & & & = » 2 =+ = = 8 = & 0. 2040
Magnesia carbonate . . . . . . . T .n_;z:}H:ld in solution by
Iron carbonate and phosphoricacid . . . . . =« « « « & OI72 carbonic acid.
b T v g T S R T T TSP pp & s . L0045
Lime sulphate. . . . , « ¢« ¢ 4 2 ¢ 2 ¢ 4 s 2 0 5 s & 4301
Calcium chloride . T e B | - !
Magnesiumchloride . . . . . « « . - . . . . & « 4 . 20
Potassium chloride. . . . . . . . . . .. c+ + s+ - 038 }Left dissolved in the
Sodium chloride. . . . . . . . - . . .. + 2« « s - .3221 | water after long boil-
Sodacarbonate . . . . &« - . 4 e s 4 s e 0w o= o r . .0937 | ing.
Siiicﬂr ® = ® ® W B & & ® & & @ ¥ F§ 8 & @ @ @ = E w - -WIHJ
Lithium, strontiom, and sodium sulphide . . . . . . . traces
Organic mattersand loss . . . . . . « . . « = « & . . . 3204
Total sclid matters in 1000 parts of the water. . . . . 1.5774

PR e

The water also coutained free carbonic acid, and, at the
spring, no doubt, a notable amount of hydrogen sulphide; but
the quantity of these gases could only be correctly estimated
at the source. It seems to be a good saline sulphur water,
containing a small quantity of iron, which would add to its
medicinal utility.

No. 2210—* Waler from an Artesian well one hundred and
twenty-six feet deep. Bored in the rocks of the Upper Cincin-
nati Group. About one hundred and fifly feet south of the
railvoad track at Clear Greek Station, and aboul two fiundred
and fifty feet west of Silver creek, in a boltom. The waler
stands in the well atl thirty-five feel from the surface.” Sent
by John R. Procler.

On evaporation to dryness, this water left 0.4658 of a
456
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gramme of saline matters, &c., dried at 212° to the thousand
of the water,

The composition of which saline matter is as follows:

Limecarbopale . + « & « 4 o = @ = & u = 5 = s = &« = 0.1550) Held in solution by
Magnesiacarbonate . . . . . . . . . 4 o . 04 .. . L0503 carbonic aeid.
Iron carbonate and silica . . . . o . . & &« & & & & o n. e.
Limesulpbate, . . ¢ o ¢ 2 ¢ 2 o s 65 00 = s 5 & = 0350
Potash sulphate . . . . . . 0 0 & & & & o 2 = 0 =« = » L0124
Sodasulphate . . . . . . . .. .. ¢ sa 8 s e s s «0OG0
Sudium chloritde. . « + & & v o o 4 v 4 o o v o ¢ o @ - 1467
BLIER, & & o Eraia mioRe keew sie W e R o - 0060
Moisture and loss . . . . . . « « « v ¢+ = 4 4 o = » » L0508
Total saline matters in 1000 parts of the water . . . . 0. 4658

This is what is called a *hard " water; but it contains no
organic matters or other injurious ingredient. Its small pro-
portion of sulphate of lime would only tend to form a hard
crust in steam-boilers when it was used in them for too long
a time without ** blowing out.”

The water of Silver creek was tested at the same time with
the above described ; also that of a well in the creek ; both at
the Silver Creek Distillery, Madison county.

The Silver creek water left, on evaporation, 0.1772 per
1000 of solid saline matters, slightly stained with organic
matters.

The well water left 0.2212 per 1000 of the water of saline
matters, which also showed a trace ol organic matter. The
composition appeared to be similar to that of the saline mat-
ter of the Artesian well water.

McCRACKEN COUNTY.

No. 2211—* Fire-clay, three and three gquarters miles south
of Paducah, on the Mayfield road.” Collected by John R.
Procter.

In friable lumps, generally of a very light grey color, nearly
white, mottled with a very light ochreous material.

It is quite plastic. Before the blow pipe it burnt hard, of a
light grey color, nearly white, and fnally fused with great

difficulty.
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COMPOSITION, DRIED AT 212° F.

Sihiow: couns & Hoe BB SN BATY e . 64.480
Alumina with tr:.nr:e phmphﬂn: acid . . . .. . . . 24.601
Iron peroxide. . . . . . . S & A R § 1.869
Lime . e LR R R FELE FIE B W 448
Magnesia . . o ws wreie woaie amte i BSUe i 037
Potadh oovw aoe m 508 % aia w0E e §0 i . 1.457
Soda . . sncE W R RTESE FOEE « wwm e 083
Combined water and loss T T Ve s 6.835

Total . . . o v o v 2 a s s s s s s = s s s« « 1OD.000

While this clay would answer well for the manufacture of
ordinary fire-brick, and of rather superior varieties of pottery-
ware, terra-cotta, &c., its considerable proportions of potash
and iron peroxide might cause it to soften when exposed to a
very intense heat.

No. 2212—* Subsoil from land of Dr. S. B. Caldwell, two miles
southwest of Paducah, McCracken county. This carth, when
dug up and spread wupon the land, produces good wesulls,
Quaternary.”  Collected by fohn R. Procter.

The dried soil is friable, and of a light brownish-grey color.
The coarse sieve removed from it some friable shot iron ore,
and a small silicious fragment. All its silicious residue passed
through the bolting-cloth, except a very few small, rounded

grains of hyaline quartz.

COMPOSITION OF THIS SUBSOIL, DRIED AT z12° F.

Organic and volatile matters . . . . . . . . . . . 1.840
Alumina and iron and manganese nndna . s o= ow s 5.553
Limecarbonate . « . .« &« &« ¢ & = &+ 2 0 & 2 = a LOT0
Magnesia . . . . . . .. Pl SUp e WG Eee o .200
Phﬂﬁphﬂﬂﬂ ﬂ-l.ld - . . = m @ = & B s & & om o wm ® & -GEi
Potash extracted hy a:.ulw aeme BCEE meth S B . L1586
Soda extracted by acids . . & &+ 2 2 & « & = & & 314
Water expelled at 38* . . . . . . .. . 44 . .485 [ Containing :
Sand and insnluble silicates. . . « & & & = = & & & gu.gm{ Fotash=1.773
’ —— Soda = .85%
Total: s o i s oas o2 dw & owa wa s = = = = G0.9%0

Hygroscopic moisture == §, 500 per cent. —_

No reason appears in the chemical composition of this earth
why it should act as a fertilizer, except when plentifully ap-

plied on poor light soils.
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NELSON COUNTY.

SO1LS.

No. 2213—*" Sai/ from a ficld on the farm of Mr. James R.
Ballard, two miles northwest of Rolan's Anob. The field has
not been wasted much by cullivation, but in washing away.
Timber, mostly white oak and ash. Ded rock, black slate and
Corniferous limestone.””  Collected by folin R. Procter.

The dried soil is (riable, and of a reddish, light brownish
tint. The coarse sieve separated from it 1.5 per cent. of its
weight of small, partly-rounded ferruginous fragments. Its
silicious residue, from digestion in acids, all passed through
the fine sieve (1,600 meshes to the centimeter square), except
a small proportion of small particles of partly-decomposed
concretions, and a few small grains of white quartz.

No. 22 14—"* Sutsoi! of the next preceding, ten inches from the
surface,”” &c.

The dried subsoil is lighter colored and more yellowish than
the preceding. Of a light brick color. Its clods are quite
firm. The coarse sieve separated from it only 0.5 per cent.
of small ferruginous fragments, partly rounded. The fine sieve,
with 1,600 meshes to the centimetre square, separated from
its silicious residue a considerable proportion of small particles
of partly-decomposed concretions, and only one or two small
silicious grains.

No. 2215—** Botltom soil or under-clay of the next preceding, two
Jeet from the surface; not penctrated by rools.” Collected by
" John R. Procler.

The dried soil is of a handsome light brownish orange-red
color, or handsome light brick color. The coarse sieve sepa-
rated from it 1 per cent. of small irregular quartz pebbles.
The fine sieve removed from its silicious residue a small pro-
portion of small particles of partly-decomposed concretions,
and of rounded quartz grains, with a few minute silicified
joints of encrinital stems.

459
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COMPOSITION OF THESE NELSON COUNTY SOILS, DRIED AT z212° F.

No. 2213. | No. 2214. | No. 2215,

Organic and volatile matters . . . . . W ORI e WO 3.360 2.990 3.300
Alumina and iron and manganese oxides. & e a i 7.977 10.349 14.368
Lime carbonate .. . . . . . . . T .270 -245% j&:
Magnesia. . . & « ¢ 0 s = s pom e e e 166 .187 .Bog
Phosphoric dcid . .o e s s e e e o owe s . .108 .06} 102
Potash extracted by acids, . . . . . - . . . . . .. 116 164 -361
Soda extracted by acids . . . . . -« o 2 2 2 o . .224 .045 «B57
Water expelledat 380 F. . . . . . . . . . .. .. 1.215 GO0 2.415%
Sand and insoluble silicates. . . . . . . . . . . .. ! 86.650 85.075 76.840
TR o .on & wiw % e 3 miw momeE AU . .| 100.087 | 100.016 99.732
Hygroscopic moistare . . . . . . HOERE W RS 1.485 2.525 1.129
Potash in the insoluble silicates . . . . . . . . . . . 1.609 | 1.835 2.742
Soda in the insoluble silicates. . . . . . . . . . . . -274 | . 400 .225
Percentage of gravel. . . . . . . . . . . . . . .. 1.400 | . ROO 1.000
— == | P R T I'=.ﬁ. e —_——u
Character of the soil . . . . . . . « - . . . . . .. SI.I.II-IEEEDi|4 Subscil. |[Under-clay

S U — . =

- - ——

These soils are of good average fertility, judging from their
chemical composition and physical constitution. The only
apparent deficiency is of phosphoric acid in the subsoil No.
2214. This, however, is easily to be supplied in phosphatic
fertilizers. The under-clay is chemically richer than the upper
soil.

Some of the si/icionus residue of the “under-clay’ was sub-
mitted to analysis by fusion with the alkaline carbonates, &c.,
with the following results, viz:

CONSTITUENTS OF ONE GRAMME OF THE SILICTOUS RESIDUE OF THE
UNDER-CLAY, No. 2215, DRIED AT a212° F.

BIliCa .« 0 5 & i e ol o oeie e seow wess OJ0T58R0
Alumina and iron oxide, &e.. . . . ¢ s v s s a v a JiSgI0
Lime . . . . .. s s s s 4 s s naesass s 00060
Magnesia . . . « 2 ¢+ = ¢+ s 2 s s =2 s s = s = « OO56Q
Phosphoricacid ., . . . . . . 4 &+ + ¢« ¢ 4 &+ « =« =« .QOD§I
Potazsh _ . . ., ., ¢ ¢ s 9 s 0 a s ¢ 5 ¢ n s s s SO3743
= P - - 11
Moistore and loss. . . . . . . . . 2 o 4 « & a . « .OO§8§2

Tﬂ‘i‘l B B & @& & & F s @& & 5 & = s om o om o s = w 100000

This analysis shows that the silicious residue of this under-
clay not only contains 2.742 per cent. of potash, but as much
460
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as .05 per cent. of phosphoric acid, besides notable quantities
of alumina, lime, and magnesia. Its gradual decomposition
by weathering would undoubtedly tend to maintain the fer-
tility of the soil. Under Fulton county the analyses of other
silicious residues are reported which gave analogous results.

No. 2216 —** Marly clay at the base of Carboniferous series; prob-
ably on the Keokuk horizon. Part of the section contains thin
beds of clay iron-stone; but beds of many feet in thickness can
be obtained. Nelson county. Collected by N. S. Shaler.

This clay is quite plastic, when powdered, and calcines of a
buff color. Before the blow-pipe it fuses into a dark colored
slag.

COMPOSITION, DRIED AT ai1z2° F.

Bilved:voce w03 8 SR S WETe ERTE . . 61,100
Alumina with phosphoricacid . . . . . . . . » o 18.200
Iron peroxide . . . . . . P - R s
Lime. . « ¢ s v s 5 4 ¢ 0 s« s 8 & & = N Y ¥ )
Magnesia . . « « + ¢« « o 2 = 2 =« & = = 2 & s = » «  1.542
POBIER o comin sincm w0 aim dmew sNE womed ETESH 4.101
BOR ., ocn wimis Mo woR R EDH M WOR RLRSE BLEDE Bz
Combined water, carbonic acid, and less . . . . . . 3-332

Tnt‘] 8 # & % s % ® = ® ®w v = =z 8 s x = g = & JOO,O00

This clay may be employed for terra-cotta work or other
pottery not to be exposed to a very high temperature in
burning ; but its large proportions of iron oxide, lime, pot-
ash, magnesia, and soda cause it to be readily fusible. Its
proportion of phosphoric acid was not determined, but its
other ingredients, mentioned above, especially the alkalies
and lime, may make it a valuable marl for top-dressing light

and exhausted soils.
461



68 CHEMICAL REPORT.,

FULASK] COUNTY.
S50I1L5.

No. 2217—* Virgin soil from a ridge ncar the farm of Myr.
Taylor, on the London and Somerset voad. This ridge divides
the walers of Sinking Valley creek. Geological position . one
hundred and fifty feet above the Sub-carboniferous limestone,
the ridge being formed of the coal-bearing sandsiones and slales.
Very thin poor land. Scarcely any one is willing to settle on
this kind of ridges.”  Collecled by Joseph Lesley, jr., July, 1859
(during the former Survey under the late Dr. D. D. Owen).

The dried soil is of a grey buff color; friable. The coarse
sieve removed from it 31.6 per cent. of irregular fragments
of ferruginous sandstone. Only the fine soil, which passed
through this sieve, constituting 68.4 per cent. of the whole
soil, was taken for chemical analysis. The same practice
obtained in all cases.

The silicious residue of this soil, left after digestion in acids,
with a view to its analysis, all passed through the bolting-cloth,
except a very few small particles of partly-decomposed con-
cretions and of rounded quartz grains.

No. 2218—* Virgin soil from a ridge dividing Rockcastle from
Buck creek waters; Lick creek, Clifly creek, Whelstone creek,
and a branch of Sinking creek, all heading in this immediale
neighborkood. Geological position: upper part of the coal-
bearing sandstones and shales. This ridge extends twenty to
twenty five miles tn a southerly divection.” Collected by jJos.
Lesley, jr., June, 18509.

The dried soil is of a brownish grey-buff color. It contains
few clods, which are quite friable. The coarse sieve separated
from it 9.2 per cent. of irregular fragments of ferruginous sand-
stone, scarcely at all rounded. All its silicious residue passed
through the bolting-cloth, except two or three small particles
of partly-decomposed concretions, and a few small rounded

grains of white quartz,
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No. 2219—* Surface soil from a ficld now (1859) tn corn, adjoin-
ing the localion of the next preceding. [t has been clearcd erght
years. Will produce twenly five bushels of corn to the acre.
Alternation of crops has been allended to." Collected by Jos.
Lesley, 7r.

The dried soil is friable, darker colored than the preceding;
of a light umber tint, The coarse sieve separated from it
19.2 per cent. of irregular, somewhat rounded fragments of
ferruginous sandstone. From its silicious residue the bolting-
cloth separated a little more of small, rounded particles of
white quartz than from the preceding, but very few of partly-
decomposed concretions.

No. 2220—* Subsoil of the next preceding,” &'c., &,

The dried subsoil is of a light brownish or ferruginous grey
tint, lighter in color than the preceding. It contains many
fragments of rock. The coarse sieve separated 34.7 per cent.
of irregular fragments of ferruginous sandstone. The bolt-
ing-cloth separated from the silicious residue rather more of
small rounded quartz grains than from the preceding, and a
few more of small particles of partly-decomposed concretions.

No. 2221—"* Virgin soil from the farm of QOwen Hunt, two
miles and a half east of Grundy; six miles novtheast of Somer-
set; on Blazed Hollow éranch of Pitman's creck. Geological
position : slopes formed of Sub-carboniferous limestone.” Col-
lected by Joseph Lesley, jr.

The dried soil is quite light and friable, of a light brownish-
grey color. The coarse sieve removed from it 13.8 per cent.
of small, rounded quartz pebbles, with a few of small scarcely-
rounded fragments of ferruginous sandstone. Its silicious res-
idue, after digestion in acids, left on the bolting-cloth a rather
larger proportion of small, rounded grains of whitish and red-
dish quartz than the preceding soils, also a few particles of

partly-decomposed concretions,
463



JO CHEMICAL REPORT.

No. 2222—** Surface soil from a field adjoining the localily of
the next preceding, which has been in cultivation about sevenly-
five years; in cvops allernating with corn, wheat, and oafs ;
now (fune, 1859) in corn, which will yield about thirty bushels
lo the acre. Caltle have been turned on sparingly. [Has been
plowed deep for Eastern Kentucky, lto lhe depth of eight lo
nine inches.””  Collected by Josepl Lesley, jr.

The dried soil is of a dark brownish-grey color, darker than
the preceding. Friable. The coarse sieve removed from it 15
per cent. of small quartz pebbles and sandstone fragments; the
pebbles not being so large proportion as in the preceding
soil. The bolting-cloth separated from its silicious residue
about the same proportion of small rounded grains of whitish
and reddish quartz, and of partly-decomposed concretions, as

from the preceding.

No. 2223—* Subsoil of the next preceding,” &'c., &c.~

The dried subsoil is of a lighter brownish-grey than the
preceding. Contains moderately firm clods.

The coarse sieve separated only 3.1 per cent. of small some-
what rounded fragments of ferruginous sandstone mixed with
a very few small quartz pebbles. All its silicious residue
passed through the bolting-cloth, except a rather small quan-
tity of fine white sand, and rather more of small particles of
partly-decomposed concretions than from the preceding.

No. 2224—* Under-clay taken from below the next preceding to
show the clayey nature of lhe veal under-sotl of these limestone
valleys. Sample laken from e depth of twelve to jfificen
inches.” Collected by fos. Lesley, jr.

This dried under-clay is of a light brownish-ochre color.
The clods are quite firm. The coarse sieve separated from
it 4.5 per cent., mostly of small quartz pebbles. From its
silicious residue the bolting-cloth removed a considerable
proportion of small grains of partly-decomposed concretions
and a few of reddish and whitish quartz.
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No. 2225— Virgin soil from the farm of James Denny, on the
border of Wayne counly, seven miles south of Somersel, one
mile from the forks of the main Cumberland and Big South
Fork. Geological position : Sub-carboniferous limestone for-
mation. Note: This is a characteristic soil of the * Barrens'
of Pulaski and Wayne counties. The * Barrens’ form a strip
of the first greatl lerrace above and south of the Cumberland
river, averaging five miles in width and extending lengthwise
Jrom the forks of the Cumberland lo and beyond Monticello.
Fifty years ago lhey were open prairie, with only occasional
high swells, covered with black oak timber; now they are cov-
ered, where nol cullivaled, with a fine * second growth,’ mostly
of black oak and lhickory. with scatlering dogwood and black
gum.” Collected by foseph Lesley, jpr.

The dried soil is friable, of an umber-grey color. The
coarse sieve removed from it 8 per cent. of angular cherty
particles, mixed with a little shot iron ore. All of its silicious
residue passed through the bolting-cloth except a small pro-
portion of hard, irregular particles of partly-decomposed con-
cretions, and a small quantity of small, rounded grains of

white quartz,

No. 2226—* Surface soil from a field adjoining the localily of
the next preceding. This field has been clearved up three years,
and been planted in corn each year; plowed shallow; no manure
used.” Collected by foseph Lesley, jr.

The dried soil is friable, of a light chocolate tint, deeper
colored than the next preceding. The coarse sieve removed
from it only 1.5 per cent. of cherty particles. Its silicious
residue left on the bolting-cloth but a small proportion of
small particles of partly-decomposed concretions and of small

quartz grains.

No. 2227—* Subsoil of the next preceding.” &c., &e.

The dried subsoil contains some friable clods. It is of a

slightly darker color than the next preceding. The coarse
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sieve removed but a very small proportion of small, cherty
fragments.

From its silicious residue the bolting-cloth separated a con-
siderable proportion of small, rounded particles of partly-
decomposed concretions, mixed with a small quantity of small,
rounded grains of white quartz.

No. 2228—* Surface soil from another ficld adjoining the local-
ity of No. 2225. This field has been in active cultivation for
Sifty to sixly vears, with the exceplion of the last two years.
It is now (1859) in pasture (viz : pennyroyal and crab grass).”
Collected by foseple Lesley, jr.

The dried soil is friable, and of a light chocolate color.
The coarse sieve removed ffom it but a very small proportion
of shot iron ore, with a few small, cherty particles. The bolt-
ing-cloth separated from its silicious residue only a small pro-
portion of small quartzose and silicate grains.

No. 2229—*' Subsoil of the next preceding,”” &'c., Ee.

The dried subsoil contains some friable clods. It is darker
colored and more reddish than the preceding, being of a warm
or reddish-brown color. The coarse sieve removed from it but
a very small proportion of small, angular, cherty fragments and
shot iron ore. From its silicious residue the bolting-cloth
separated a considerable quantity of small, rounded particles
of partly-decomposed concretions, mixed with a small propor-
tion of small, rounded grains of white quartz.

A marked difference is observable in the rocky fragments
or gravel of these different soils. In the “ ridge " soils, Nos.
2217 to 2220, inclusive, these are generally angular fragments
of ferruginous sandstone ; in the Sub-carboniferous soils, Nos.
2221 to 2224, inclusive, the gravel is mainly quartzose pebbles,
with but little of ferruginous sand rock or concretions; while
in the ** Barrens "’ soils, Nos. 2225 to 2229, inclusive, the gravel

is cherty, and usually in angular fragments.
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When we discount the ridge soil, No. 2217, by the 31.60 per
cent. of sandstone fragments which it contains, and which
couid hardly afford much vegetable nourishment, we see that
it cannot be a very durable and productive soil, yet if its local
situation were favorable to the cultivation of crops, it might be
made durable and profitably fertile with skillful management
and the use of fertilizers, 'I'hf:'Principul deficiency in the fine
earth of these soils seems to-be of phosphoric acid. Subsoil
No. 2220 not only contains a very large proportion of the rocky
gravel, 34.70 per cent., but is also deficient in phosphoric acid
and available potash. It would not benefit the surface soil
to throw up this subsoil. The proportion of alkalies in the
insoluble silicates seems to be below the general average of
good soils.

Soils No. 2221, 2222, and 2223 also contain but a small pro-
portion of phosphoric acid, but have a larger quantity of pot-
ash. Their sand and insoluble silicates are in large proportion.
The soils from the * Barrens" are richer than these others,
and ought to be quite productive under good management.
These subsoils seem to be somewhat deficient in phosphoric
acid, which is in good average proportion in the surface soils.

ROCKCASTLE COUNTY.
S0OILS.

No. 2230—* Virgin soil from the nose of the ridge between the
East and West Forks of Skeggs' creck, and from the land of
Halbert McClure. Geological position.: coal-bearing sand-
stones and shales, one hundred fect above the Sub-carboniferous
ltmestone, from a terrace containing coal.”"  Collected by Jos.

Lesley, jr., June, 1859.

The dried soil is light and friable. It is of a light chocolate
yellowish-grey color. The coarse sieve separated from it 14.5
per cent. of small irregular somewhat rounded fragments of
soft ferruginous sandstone. All its silicious residue, from diges-
tion in acids, passed through the bolting-cloth, except a very
few small grains ol partly-decomposed concretions and a few

small rounded quartz grains.
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No. 2231—" Virgin soil from a ridge in the northeast corner of
Rockcasile county, which divides e waters of Clear and Brush
creeks ; both tributaries to Roundstone creek. Timber: chest-
nut oak and white oak, with undergrowth of laurel and some
pine. Geological position : Millstone grit, which, on this ridge
and on parallel ones in this part of the counlry, forms the cap-
ping.”  Collected by fosepl Lesley, jr.

The dried soil is of a grey-buff color; it is quite friable.
The coarse sieve separated 21.4 per cent. of irregular frag-
ments of ferruginous sandstone and some small, rounded
pebbles of white quartz. The bolting-cloth removed very
few small grains of partly-decomposed concretions from its
sand and insoluble silicates left after digestion in acids, but
a pretty large proportion, about one sixth of the whole, of
small, rounded white quartz grains.

No. 2232—* Virgin soil from the farm of William M. Smith,
on the Crab Orchard and London Turnpike, three miles east of
Mount Vernon. Taylor's branch of Roundstone creek runs
through the field. Geological position : slopes of the Sub-car-
boniferons limestone. These slopes form the principal part of
the farmed land on Roundstone, Skepg's, and Line creeks and
their tribularies tn this part of Rockcastle counly. The north-
ern slopes of the valleys are considered the best.””  Collected by
Sosepl Lesley, yr.

The dried soil is darker colored than the preceding. It is of
a brownish grey-buff color. Itsclods are friable. The coarse
sieve removed from it 12.5 per cent. of irregular, somewhat
rounded fragments of ferruginous sandstone. The bolting-
cloth separated from its silicious residue but a small propor-
tion of small particles of partly decomposed concretions and
of fine, rounded grains of white and reddish quartz.

No. 2233—** Surface sotl fiom a field adjorning the next preced-
ing. This field was clearcd up thirty years ago, and is now
(1859) in oats. [l was supposed lo be worn out when Mr.
Smith took it ; has been manured, and now yields fifly bushels
of corn per acre.”  Collected by Joseph Lesley. jr.

The dried soil is darker colored and more brownish than
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the next preceding. Its clods are friable. The coarse sleve
removed from it 17.4 per cent. of irregular fragments, some-
what rounded, of soft ferruginous sandstone. Its sand and
insoluble silicates all passed through the bolting-cloth except
a very small proportion of small grains of partly-decomposed
concretions and of white quartz.

No. 2234 Subsoil of the next preccding,” &c., &e.

The dried subsoil resembles the next preceding soil, but
is a little darker colored, and its clods are quite firm. The
coarse sieve removed from it 12 per cent. of irregular frag-
ments, somewhat rounded, of soft, ferruginous sandstone.
The bolting-cloth separated rather more of small, rounded
grains of white quartz from its silicious residue than from
the preceding, but very few small grains of partly-decom-
posed concretions.

No. 2235—* Surface soil of a field in pasture adjoining No.
2233. 1his field has been cleared up sixiy years, and only
manured on the very bare spols.”” Collected by [oseph Les-
ley, jr. '

The dried soil is of a very light chocolate tint, but some-
what darker in color than the next preceding. The coarse
sieve separated from it 29 per cent. of irregular fragments of
soft ferruginous sandstone. Its silicious residue all passed
through the bolting-cloth, except a few small, soft grains of
partly-dissolved concretions, and a very small proportion of
small, rounded white quartz grains.

No. 2236—* Subsoil of the next preceding,” &c., &e.

The dried subsoil resembles No. 2232. The coarse sieve
removed 28.6 per cent. of irregular fragments of soft ferru-
ginous sandstone, with some fragments of limonite, and a few
quartzose pebbles. All its silicious residue passed through
the bolting-cloth, except a small proportion of grains of partly-
decomposed concretions, and of white quartz.
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COMPOSITION OF THESE ROCKCASTLE COUNTY SOILS, DRIED AT 212° F.
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Of the above described soils of Rockecastle county, No.
2230, based on the coal-measure shales, &c., is quite a good
soil; to be discounted, however, by its 14.5 per cent. of fer-
ruginous sandstone fragments or gravel. No. 2231, situated
on the Millstone grit, is the poorest of the whole, especially
as it contains 21.4 per cent. of this gravel. The other soils
described, all based on the Sub-carboniferous limestone for-
mation, are better than the average of good soils; but are
also to be discounted by their considerable percentage of
sandstone gravel, of which the soil of the old field, No. 2235,
and its subsoil, show much the largest proportions. In these
old field soils may also be seen the usual results of long culti-
vation in the diminution of the alkalies, phosphoric acid, &c.,
as compared with the original virgin soil of the neighborhood.
Such a comparison could not be accurately made unless the
two soils were similarly located in relation to the action of the
atmospheric waters; those on a slope being more subject to
their deteriorating, washing influence than those on more level
ground. This influence may probably be observed on the
relative composition of soil No. 2232 situated on the slopes
of Roundstone. The old field soil, No. 2233, is now quite rich.

TRIMBLE COUNTY.,
No. 2237—** A *chalky substance’ sent by Mr. S. E. Hampton

Jfor examination.”

According to his report, it exists in a stratum about two [eet
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thick, discovered in digging a cistern about five feet below the
surface, in a mound-like hill, the highest in the neighborhood,
which is in Hunter's Bottom, about five miles below Carroliton.

It is a fine granular rock, soft enough to be scratched by the
nail, nearly white, with a very faint yellowish tint. Under the
microscope it was seen to be made up of minute, transparent
crystals, in form somewhat like those of Aragonite. By tests
it was found to be nearly pure carbonate of lime, with a trace
of iron oxide,

If in large quantity, as it is said to be by Wm. Hampton, it
might be utilized in the manufacture of soda ash from salt, or
of glass, or it might be made valuable as an ingredient in the
manufacture of Portland cement.

No. 2238—* By the same person a sample of anolher while
suostance was sent, labeled * Silicious clay,” forly feet thick and
a mile wide, from near Milton, Trimble county.”

Quite a friable concretion, which was found to be nearly pure
quartz, with a minute quantity of carbonate of lime. The
microscope shows it to be in the form of very minute, trans-
parent, colorless, acicular, prismatic crystals.

This pure silicious deposit, which, like the preceding one of
carbonate of lime, is doubtless of more recent deposit than
rocky substratum, might be made profitable in the manufacture
of glass, of pottery ware, of Portland cement, soluble glass,
&ec.

WAYNE COUNTY.
SOILS.

No. 2230—* Virgin soil from the farm of Silas Hansford, in the
northeast end of Wayne counly, on the Dry Branch of Big
Sinking creck, three miles due wesl from ils mouth. This sam-
ple is from a piece of woods back of his house. Geological
posttion : upper part of the Sub-carboniferous limestone, on a
terrvace which has recetved more or less of the débris from the
sandstones and shales lying immedialely above it.” Collected
by foseph Lesley, yr.

The dried soil is friable, and of a light greyish-umber color.

The coarse sieve separated from it 7.5 per cent. of fragments
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of ferruginous sandstone, not much rounded. All of its sili-
cious residue, from digestion in acids, passed through the
bolting-clath, except a small proportion of small, rounded, soft
particles of partly-decomposed concretions, and of whitish and
reddish quartz.

No. 2240—"' Surface soil from a field next adjoining lo the loca-
tion of the next preceding, whick has been cleaved two years.
Last year it was in turnips; this year (1859) is in corn.”
Collected by Joseph Lesley, jr.

This dried soil resembles the preceding. The coarse sieve
separated from it 4.4 per cent. of small, slightly-rounded ferru-
ginous sandstone particles. Its silicious residue all passed
through the bolting-cloth except a small proportion of small,
rounded grains of white quartz, and of partly-decomposed con-
cretions.

No. 2241—* Subsoil of the next preceding,”” &c., &c.

The dried subsoil is rather lighter colored and more yellow-
ish than the soil preceding. It contains some pretty firm
clods. The coarse sieve separated from it 16.5 per cent. of
irregular fragments, some pretty large, of ferruginous sand-
stone and concretions, some of which show much manganese
oxide. The bolting-cloth removed from its silicious residue a
smaller proportion of small grains of quartz, and of partly-
decomposed concretions than from the preceding soils.

No. 2242—" Virgin soil from farm of Silas Hansford, &c.,
&c. From below his house, in a dry, flat, swelling valley.
Geologicul position : aboul the middle of the Sub-carboniferous
limestone formation.”" Collected by Joseph Lesley, jr.

The dried soil is like No. 2239, slightly darker colored. It
has some friable clods. The coarse sieve removed from it 6.6
per cent. of small, rounded, ferruginous silicious particles, and
a few small quartz pebbles. From its silicious residue the
bolting-cloth separated a little larger proportion of small,

rounded friable particles of partly-decomposed concretions
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than from the preceding soil; also a small proportion of small,
rounded white quartz grains.

No. 2243—' Surface soil from a field across the road from the
location of the next preceding soil. This field has been in
active cullivation for fifty years; moslly in corn; is this year
(1859) #n corn. No manure has been used.” Collected by
Jos. Lesley, jr.

The dried soil is like the preceding, very slightly darker
colored and more brownish. The clods are a litttle more firm.
The coarse sieve separated from it 11.2 per cent. ol some-
what rounded, irregular ferro-silicious fragments or concre-
tions. With the bolting-cloth its silicious residue gave sim-
ilar results with the preceding.

No. 2244—" Subsoil of the next preceding,” &c., &e.

The dried subsoil is of a warm, brownish, dark-grey color.
The clods are quite firm and more reddish in their interior
than the powdered soil. The coarse sieve separated from it
10.3 per cent. of irregular, somewhat rounded, ferro-silicious
fragments. From its silicious residue, after digestion in acids,
the bolting-cloth removed quite a large proportion of small,
rounded, friable particles of partly-decomposed concretions,
and a few small, rounded grains ol white quartz.

No. 2245—* Virgin soil from the farm of John H. Phillips,
Newberry Post office, eleven miles southwest from Monticello,
on the road to Albany, one mile west from Oller creek. Tim-
ber - while and black oak, hickory, dogwood. Geological posi-
tion : Sub-carboniferous limestone. Soil: ved ferruginous,on
the great undulating platcan of Waync and Clinton counties.”
Collected by Joseph Lesley, jr., July, 1859.

The dried soil is of a grey-brown or light snuff color ; friable.
The coarse sieve separated from it only 1.5 per cent. of small,
rounded, ferruginous, silicious particles. Its silicious residue
all passed through the bolting-cloth except very small propor-
tions of small, rounded grains of partly-decomposed concre-
tions and white quartz, with a few siliciied portions of very

small encrinital stems.
474



CHEMICAL REPORT. g1

No. 2246—* Surface soil from a field on the same level as the
next preceding, cleared about sixly years ago, which was unin-
terrupledly in corn for the first twelve or twenty years. Of
late years more allention has been paid lo allernation of crops
but eight out of ten years of the sixty it has been in corn. Now
(1859) in witeat stubble.”” Collected by Jos. Lesley, 7.

The dried soil is friable, and is of a handsome, light, red-
dish grey-brown color. The coarse sieve removed from it
only 1.6 per cent. of small, rounded, ferruginous, silicious
particles. Its silicious residue gave the same result with the
bolting-cloth as the preceding.

No. 2247—** Subsoil of the next pre&d:’ug soil,” &e., &e,

The dried subsoil resembles the soil next preceding, the
color being only a light shade darker, being reddish grey-
brown. The coarse sieve removed from it 3.2 per cent. of
small, rounded, ferruginous, silicious particles and small quartz
pebbles. With the bolting-cloth its silicious residue gave
similar results with the two preceding soils.

No. 2248 —** Virgin soil from the farm of Hivam T. Hall, on
the road from Albany to Monticello, six and three quarter
miles southwest of the latter, and half way between Oller and
Beaver creeks. Geological position: Sub-carboniferous lime-
stone ; red ferruginous hovizon. Remarks: This specimen is
taken from the so-called * flat lands’ of this county, whickh here-
about extend over a wide surface, and are estuary-like, being
bays between long, low, wide noses which give the country a
rolling character. Corn and other grains will not grow on it,
although timothy and herd-grass are grown with great success.
Timber: White and pin oaks, hickory and sugar maple.”
Collected by Jos. Lesley, jr.

The dried soil is friable and of a light ash-grey color. The
coarse sieve separated from it only a very small proportion of
shot iron ore. Its silicious residue all passed through the

bolting-cloth, except very small proportions of small, friable
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rounded particles of partly-decomposed concretions and of
white quartz.

No. 2249—** Subsoil of the next preceding,” &e., Ee.

The dried subsoil is much lighter colored than the soil next
preceding, being of quite a light. yellowish-grey tint. It has
some friable clods. ‘I'he coarse sieve removed from it only a
very small proportion of shot iron ore and small, silicious
concretions. The bolting-cloth separated from its silicious
residue a considerable proportion of small, rounded particles
of partly-decomposed concretions and a few of white and
reddish quartz.

No. 2250—* Virgin soil from the red ferruginous soil horizon,
or the Sub-carboniferous limestone formation. From the farm
of Hiram T. Hall. This soil is a fair average of the farming
lands of this portion of Wayne county.”" Collected by Joseph
Lesley, 77.

The dried soil is friable and of an umber color. The coarse
sieve separated from it 5.8 per cent. of angular, cherty frag-
ments. The bolting cloth removed from its silicious residue
only very small proportions of partly-decomposed concretions
and quartz grains.

No. 2251—* Suiface soil from a field adjoining the location of
the next preceding, which has been tn cultivation every year for
sixly years, the first twenly years in corn; now (1859) in
wheal stubble; last year in corn, and the year befove in wheat.”
Collected by Joscph Lesley, jr.

The dried soil is friable and of a handsome, reddish, light
grey-brown color. The coarse sieve removed from it 1.9 per
cent. of angular, cherty fragments, and some little shot iron
ore. The bolting-cloth separated from its silicious residue a
considerable proportion of small, rounded, friable particles of
partly-decomposed concretions and a few of small, rounded,

white quartz grains.
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No. 2252—* Subsoi! of the next preceding,” &'c., &,

The dried subsoil is somewhat cloddy. It is of a handsome
light-ferruginous or brick color. The coarse sieve separated
from it but a very small proportion of small, cherty particles.
The bolting-cloth removed from its silicious residue quite a
large proportion of small, rounded grains of partly-decom-
posed concretions and only a few small, rounded grains of
quartz.

No. 2253—* Virgin soil from the ridge between Big Sinking
creek and Elk Spring valley, on the propertly of Edward Mor-
row, near the waler-shed at the road crossing, lthree quarters of
a mile south of Alexander's coal bank, and five miles east from
Monticello. Greological position : Coal-bearing sandstones and
shales, seventy feet below the main coal.”” Collected by foscph
Lesley, ;7.

The dried soil is light and friable and of a very light buff-
grey color. The coarse sieve separated from it 33.4 per cent.
of pretty large, angular fragments of ferruginous sandstone,
mixed with some smaller, rounded ones. From its silicious
residue the bolting-cloth removed very few small, rounded
particles of partly-decomposed concretions and quartz.

No. 2254—* Virgin soil from a ridge ﬂ’iﬁ'i{ﬁ'ﬂg Cedar Sinking
creek from Dry valley, near Double-headed Gap, in the north-
east porfion of the county. Geological position : Coal-bearing
sandstones and shalecs, seventy fect above the top of the Sub-car-
boniferous limestone.”  Collected by Joseph Lesley, jr.

Dried soil friable; ol a purplish-grey color: ash-grey. The
coarse sieve separated from it 21.2 per cent. of angular frag.
ments of ferruginous sandstone. The bolting-cloth removed
from its silicious residue only a small proportion of particles of

partly-decomposed concretions and no quartz grains.
477



gy

‘nesqng

—_—

1p :
PRYPIO) .._h.—.u_-___..

1o

1LoeqnE IP1Y PO

-

CHEMICAL REPORT.

ook EL
ESL”
T
abk o

‘ud e

ol
seg°1

001
i

o

oof 1 ._.En..a- OOETIT

Ege* &b+
&g tgl’
oig 1 | ookl

LR T

ek 0

el ooy

fel 66 | fol-66

0¥
A

owng |p Al

oGP
Ein-
#._ﬂ.
o951

bt o

ol ¥l
(1=
o
180"
fgar
fla"

S61
%o

b6 99

Sig
elo

i

Beg
11N

Sge g
Sof-n

Rl

oge-
giee
thye
Shre
eb
k-

obl Gg | ofi-Lg
0aa' L | S0EE
‘-.. '} " ¥ 5
o’ e’

ofi¥ - Lg
Sk i

ot
1go"
T8
ﬂﬂ* 1
L¥E -
SEF:

o9t
glo-
g
e e

Sgb-#

Fiee _v_z_n_.-a dZ—.n_:. opN

llen 52_2_: u.-n_.w—_-.- O

_— S ST g -

‘g¥ee "o

“,Wn. Edo
1 et
iy |

: "
um“ m aid ¥
bren-op] Ehee o)

rhee op]

obee ‘opN

-4 o212 LV UAINA 'STI0S ALNNOD ANAVM dSFHL 40 NOLLISOdWOD

----------

¢ panal jo aBwuasasg
SR Spqnioau) Syl u) wpolg

----------

-+ g gt e poedza “imve
spot kq patowsiea ‘wpog

ATTUOGIED 3T
* sapixo seatuwm pUw wol) pun |y

w2 Apepos pue Juelig)

478



CHEMICAL REPORT. 85

All of these soils, which are based on the Sub-carboniferous
limestone formation, appear, from their chemical composition
and physical condition, to be very good and fertile, requiring
only good management to make them productive. This .is
especially the case with No. 2250, said by Mr. Lesley to be a
fair average of the farming lands of the red ferruginous hori-
zon, in Wayne county, which may be classed among our rich
soils. No. 2248 is said not to produce corn or other grains,
but to be favorable to the growth of timothy and other grasses,
As no reason for this default appears in its analysis, it is
probably due to imperfect local drainage.

In all these soils the subsoils seem to be less rich than the
surface soils ; so that, for the present at least, no other benefit
would result from deep plowing except that of loosening the
substratum for more perfect drainage, or the extension of the
roots of growing crops.

Soils Nos. 2239, 2240, and 2241, especially the subsoil, show
the presence of the débris of the sandstones and shales lying
above them; and soil No. 2253, lying on the water-shed of a
ridge on the coal-bearing sandstones and shales, which is the
poorest of all these soils, shows in a marked manner the dete-
riorating effects of the wash of the atmospheric waters through
it, especially in its large proportions of gravel, sand and insol-
uble silicates, and its small quantities of organic matters, pot-
ash, soda, phosphoric acid, alumina, &ec. Soil No. 2254, from
a similar geological position and also on a ridge, shows much
less of the effects of this surface washing, probably because it
may be more favorably located in relation to the drainage, and
may be considered a soil of good average fertility, under good
management, notwithstanding its 21.2 per cent. of small, rocky
fragments of coarse gravel, which diminishes its value about

one fifth.
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WEBSTER COUNTY.
SOILS

No. 2255—* Virgin soil from the farm of Col. Scott, Sebree City,
on the L. and S. E. Railroad. Timber: white and red oaks,
dogwood, whitewood, black walnut,” &c. Collected by C. W.
Beckham.

The dried soil is of a brownish umber-grey or chocolate-
grey color. The clods are friable. It all passed threugh the
coarse sieve except a little vegetable débris. Its silicious
residue (7. ., sand and insoluble silicates) all passed through
the bolting-cloth except a very few small silicious grains.

No. 2256—" Surface soi! from a field szventy-five years in culli-
vation tn corn and fobacco. Same localily as that of the pre-
ceding soil, but on a hill fifteen feet above the flats.” Collected
by C. W. Beckham.

The dried soil is generally of a dull brownish yellow-ochre
color, mottled with reddish in the clods, which are quite firm.
It contains fragments of charcoal. It all passed through the
coarse sieve except a few small fragments of friable sandstone,
The bolting-cloth removed from its silicious residue but a
small proportion of small, rounded grains of white quartz
and of partly-decomposed concretions.

No. 2257—** Subsoil of the next preceding,” &c., &'c.

The dried subsoil is of a brighter brownish yellow-ochre
color than the preceding. Its clods are quite firm. It all
passed through the coarse sieve. Its silicious residue gave
the same results with the bolting-cloth as that of the pre-
ceding.

No. 2258—* Surface soil from a field nmiore than fifly years in
cultivation. Tobacco and corn the principal crops. Farm of
Myr. Kaufman, Slaughterville Station, L. and S, E. Railroad.”’
Collected by C. W. Beckham.

The dried soil is quite friable and of a brownish yellowish

dark-grey color. It all passed through the coarse sieve. Its
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silicious residue gave the same results with the bolting-cloth
as the preceding.

No. 2259—* Subsoil of the next preceding; used for making
bricks,” &rc.

The dried subsoil is in quite firm clods, of a browish yellow-
ochre color. It all passed through the coarse sieve.

No. 2260—* Surface soil from a field len years in culltivation;
principally in corn and tobacco. Farm of A. G. Brooks, Elm-
wood Station, L. and S. E. Railroad.” Collected by C. W.
Beckham.

The dried soil is of a brownish-drab or dirty-buff color. Its
clods are friable. It all passed through the coarse sieve, leav-
ing on it only some vegetable debris. With the bolting-cloth
its silicious residue gave the same results as the preceding
soils.

No. 2261—* Subsoil of the next preceding,”’ &c., &'e.

The dried subsoil is of a brownish-buff color, brighter than
that of the preceding. Its clods are quite firm, and mottled
with lighter-buff and ochreous tints. It all passed through the
coarse sieve except vegetable débris and a few small ferrugi-
nous concretions. Its silicious residue gave the same results
with the bolting-cloth sieve as the preceding soils of this col-
lection,

COMPOSITION OF THESE WEBSTER COUNTY SOILS, DRIED AT na” F.

No, a35% | No. axgh | No. 2357 | No. :l:;,ll, No. z3sg | No. 360 | No. 326

Ormganic and volatile matters . . . 3-97% s 3. 765 2. 610 2. i .
:timimunﬂu q..L; i:im i.383 4. 00 !.m :;ﬁ 5.::
L-um .......... -3 JAPD :g « 130 . <545
s I7T ﬁg 450 . 1 ,:I: Bot et
phoric acid . . . . o5 s ow s s S E40 157 T SO uﬁ LobE
Potash extracted by acids . . . . . Oy 313 . 392 . T Lol o . 1ol
Sods extracted by acids . . . . . . 3 oY o0 T Lol o7 4T
ater expelled at 380° F. . , . . . 1:& - GO .Boo . 5, .58s I.2%0 .i?s
Sand and insoluble silicates. . . . . By.855 | Bageo| Brm05| ot | BA735 | goug0 go.Bis
TR oo v e R 100.19 | 100.314 | 00092 99 B §6. 943 95 gu7 109, 193

Hygroscopic molsture . . . . . . . N B . 335 : ~ E %
Mhﬁzumﬁm nllc:u.u. 3 :.ﬁ" : = i_!i :m :g;: :m :36;3-
Boda in the insoluble silicares. . . . . ﬁ Z . yia ;. . . 356
Characterof thesoil . . . . . . . . |Virgio soil| Old Geld | Subsoil, | (4d Reld | Subsoil. |Cultivated| Subsoil.

sl [T R eeldd .

VOL. v.—31. ) 451
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The soil of the old field, seventy-five years in cultivation in
tobacco and corn, with its subsoil, Nos. 2256 and 2257, must
have been naturally much richer than the virgin soil, No. 2255,
of its neighborhood, if the labels accompanying the samples
are correct; for, notwithstanding its prolonged use in the pro-
duction of exhausting crops, it contains much larger propor-
tions of the essential elements of fertility than that, and may
yet be classed amongst the rich soils. Most of these de-
scribed above are at least of average [f:rtiﬁt}r, the only appa-
rent deficiency being of available potash in Nos. 2255 and
2259, and of phosphoric acid in Nos. 2260 and 2261, and in
subsoils 2259 and 226 1—ingredients which can readily be sup-
plied in appropriate fertilizers. These soils are all in a favor-
able physical condition, being friable and in a state of fine

division, and containing no gravel,
482
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Coal from Butler county; compositionof . . . . + . . . . . . . . 4 . .. 187,
Conls from Greenup county; composition of. . . . . . 204, 205, 248, 434, 435,

Coal from Madison county; compositionof . . . . . . . . ... ... . 220,
Coal G.inOhiocounty . . . . . . . & 4 o 4 o o o o o = 2 2 « P | -
Coal in Ohio county ; where located. . . . . . « « . . i e B ENE B 87 to
Coals in Ohin county ; composition of different . . . . . . . ¢+ o ¢ o & & . . .
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Ooalion okl ¢ « & o 2 v s 00 voi v 2 a8 Bm s smE B R e e 434,
Coalton coal, No. 7, from Dry Branch ; compositionof . . . . . . . . . . . ..
Coke iron, suitable for steel-making. . . . . . . . . . . . . . . ... .. 262,
Coke ovens; wheretobefound . . . . . . -2 s s e e nmonmsoas
Collins county, Texas; * black waxy " soil from . . . . . . . . . e ==« + 163,
Collins county, Texas; composition of soil from . . . . . . . . . . . . .. 238,
Columbus ; timbers found eastward from . . . . . . . . . . . . . . o . 304 w
Comparison of the soils of Kentucky with those of the Northwest. . . . . . . .
Composition and properties of clays of the southwestern extremity of Kentucky ;
general observations onthe. . . . . . . . . L L. 0 el h e el 0L 403,
Compsition and properties of gray iron. . . . . . . . . . . . o . . ... 276,
Composition and uses of marly shale from Breckinridge county . . . . . . . 188,
Composition of Ashby's iron ore from Ohiocounty. . . . . . - + = + & = « . .
Composition of bituminous limestones of Madison county . . . . . . . 450, 451,
Compesition of bituminous shale of Gravescounty. . + + « « « = = « « . . 433,
Compaosition of black band iron ore from Jackson county . . . . . . . . 211, 212,
Composition of bog iron ores from Madison county. . . . + + « . « . . 402, 453,
Composition of a cement employed at Boulogne, France . . . « + « « » = « « &
Compewition of cement made by M. Bi. Leger, near Paria. . . . . . . . . . ..
Composition of Centre Furnace ironore. . . . . . s M ie B oM R wE e
Composition of Chinn's Branch Cannel coal . .« .« &« o ¢ ¢ o 4 6 4 ¢ 4 = o
Composition of clays of Ballard county. . . - . . . . + + + =« - . . 411 to 413,
Composition of clays from Fultoncounty. . . . . . . . . . . . - - 430 to 432,
Composition of clay from Gravescounty - . . . . . . . « « « + & . . . & 433,

Composition of clays from Madisoncounty . . . « + . « « + « . . . . 445, 446,
Composition of clays from Qhiocounty. . . . . . . « & ¢ o & & + =« -« - . 230,
Composition of clay from the farm of Mr. T. D. Campbell, in Bouth Ballard
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Composition of clay ironstone from Ohiocounty . . - . . . - . . . . . . 2IB,

Composition of Clinton county soils . . . . « - . .« « . .+ « . . 415 to 418,
Compaowition of coal from Butlercoonty. . . . . . . . o o0 0 0 00 o L. 187,
Composition of coal No. 7 at Chinn's Branch . . . . . . . . . .. ... ...
Composition of coal No. 7, from Dry Braneh . . . . . . ol R A W
Composition of coals from Greenup county. . . . . . 204, 205, 248, 434, 435,
Composition of coal No. § in Greenupeounty . . . . - .« ¢ & o 2 0 0 o 4w .
Composition of enal from Madisoneounty . . . o o 0 o 0 0 o 0 o 0 0 L 220,
Compoaition of different coalsin Ohioecoanty. . . . . . .+« 0 0 0 o 0 o .
Compuosition of Ferruginous shale from Madisoncounty . . . . . . . . . . 454,
Compoaition of fireclay from MeCracken county . . . . . o« o o« . 457, 458,
Compaosition of fire-clay in Ohiocounty. - . - . « . . . & 4 o o o . o .. 109,
Composition of Franklin county limestone . . . . . . « « = &« o « = « . . 423,
Composition of Hickman county elays . . . . . . . . . - o+ o« 41, 442, 483,
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Composition of indurated clay from Fulton county . . . . . . . . . . 430, 432, 485
Composition of iron ore froin Dooring’s ore bank, in Ohio county. . . . . . 122

Composition of iron ore from Harrison county. . . . . . . . . . . . . 415, 438 487
Composition of limestones of Madison county. . . . . . o . . . . 448 to 452, 487
Composition of limestone from Mercercounty . . . . . . . . . . . . . . 225 29
Composition of limestones from Qhioecounty - - « = « ¢+ & & 4« 2 0 o = = = . 229
Composition of limonite iron ore froan Trigg county . . . . . . . . . 232, 233 248
Composition of limonite ores (iron ores) from Lyon county. . . . . . . . . 219, 248
Composition of * Loess or Bloff” from Hickman Bluff, Fulton county . . . 432, 485
Composition of marly clay in Fayettecounmty . . . . . . . . . .. » - . 422, 486
Composition of marly clay from Nelsoncounty . . . . . . . .. . . .. 4451, 488
Compaosition of marly clay shale or indurated clay from Butler county, 187, 188, 230
Composition of marly shales from Madison county . . . . . s e oso. - B, T, 458
Composition of muterial, soils, subeoils, and under-clays from Grant county, 19 to 202,

246
Composition of mineral water from Jessamine county .. . . . - . . . .« 212 to 214
Composition of mineral water from Lincoln county . . . . . . . . . . . . 214
Compaosition of mineral water (sulphur water) from Madison county . . . . . . 220
Composition of mineral water fromm Nicholas county. . . . . s v oe ..o« 226, 227
Composition of mineral water from Warren county . . . . . s et ow 0w s 234, 235
Composition of phosphatic limestones from Fayette county . . . . . . . . 192 to 195
Composition of “pig” iron. - - . . . . .« & ¢ 4 o 4 s Ll e e e e e e e e e 275
Composition of pig irons from Triggcounty . . . . - . . . . . . . 233, 234, 249
Composition of potter's clay from Franklinounty. . . . . . . . . . . .. 196, 230
Composition of red-bud seil from Madisoncounty . . . . . . . .. . . 221, 247
Composition of saline waters in Bathcounty . . . . . . ... ... . .183¢t0 188
Composition of salt sulphur water in Fayette county. . . . . . . . . . . . .. 421
Composition of shaly clays from Jefferson county . . . . . . .. e .. - . 444, 488
Composition of shelly limestone in Madison county . . . . . . . . .. 448, 452, 487
Composition of silicious residue of moils in Fulton county. . . . . . . . 420, 430, 483
Compeosition of soils; extremes of variationsin . . . . . . e e s s s .o . 163, 309
Composition of soils and subsoils of Allen comnty . . . . . . . « « 167 to 170, 248
Composition of soils and subsoils of Ballard county . . . . . . . .. 408 10 410. 483
Composition of soils and subwails of Barren coumty. . . . . . . .« « 17010 175, 246
Composition of soils from Clinton county . . . . . . . . .« . . .« 415to 418, 483
Composition of soila from Crittenden county . . . . . . . o o o .« 418 to 420, 483
Composition of soils of Fayeltecounty . . . . . . . . . . ... .. 190 to 192. 248
Composition of soils and subsoils of Fulton county. . . . . . . « . . 424 to 428, 483
Composition of soils feomn Hardin county . . . . . e s n e e s . 200to 209, 247
Composition of soils of Hendermon county. . . . . .« & 2 0 o . . . 438 to 441, 483
Compasition of goil from Hickman county. . . . . . A TR TR H3, 485
Composition of soils from Hopkins ecounty . . . . . . . . .. . ... 210, 211, 247
Composition of soils and subsoils from Loganeonnty. . . . . . . . . 215 to 219, 247
Composition of soils and under-clay from McCracken county . . . . . 228, 223, 247
Compaosition of subsoil from McCrackencounty . . . . . . . . . . . . . . 458, 484
Composition of soils from Madison comnty. . . . . . . . . . .. . - - 454, 435, 483
Composition of soils and under-clay of Meade county . . . . . . .« 223 to 225, 247
Composition of soild from Nelsoneounty . . . . . . . . . . . . . .. 459, 460, 484
Composition of soils from Oldham county. . . . . . .« o« .« . . 231, 232, 247
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Composition of soils from Trimble connty. . . . . . . ik woecs woas s ATk AT
Composition of soils from Waynecounty . . . . . . = = & = = = . . 47210 479, 484
Compogition of soils from Webstereounty. . - . . . . - . . . . 480 to 482, 484, 485
Composition of sulphur water in Madison county . . . . . « « < . . . . . 456, 457
Compoaition of the ashes of German Millet . . . . . . « + ¢ + 2« « . . 23810240
Composition of the ashes of Hungarian grass . . . . . e waie ewea o Bt 24l
Composition of the Bath county sulphur waters . . . . . . . . . . -« . -175t0 178
Composition of the Chalybeate Springs of Bath county. . . . . . . . . . . 180, 181
Composition of the water of the * Kaiser-quelle™ at Aix-la-Chapelle . . . . 178, 179
Compuosition of Trige Furnace ironmores . . . . . . . . . s 2 na a s s s s 209
Composition of under-clay from Pulaski county . . . . . . . . - . . . 464, 467, 484
Composition of virgin soil and snbsoil from Grayson county. . . . 202, 203, 246, 247
Composition of water from Kentucky river . . . . . . . . . o 0 4o 0 o 0 0 o . 423
Compemition of waters from Madison county. . . « « & « ¢ ¢ « & & « . . . 456, 457
Compaosition of well water from Fayettecounty . . . . . . . . . . . . .1B8 to 100
Conditions necemsary to the production of bydravliccementa . . . . . . . . . . 405
Copper; ita prezence in and effect upon irom . . . . . . .. L. L L. L. 273
Crandall, A. R., report on the Chinn's Branch Cannel coal district . . . . . 187 to 3M
Creeks and streams of Lawrencecounty. . . . . . . . . . ... . .. .. 16, 17
Crittenden county soils; compesitionef . . . . . . . . . . . .. 418, 419, 420, 483

Crittenden county; timbers of —see Tradewater region.
Cumberland river; its height at the crossing of the Cincinnati Bouthern Railroad, 9
Cumberland river; location of the water gap where it passes through the moun-
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“Cumberland River Ores" of Trige, L}a:m and Caldwell countiea. . . . . . 256
“Cumberland River Ores" of Trigg, Lyon, and Caldwell counties, analyses of, 2.':-9, 260
Comberland and Tennessee rivers: timbemonthe . . . . . . . . o « « . & 307, 308

DeFriese, Lafayette H., report on a belt of Kentueky timbers, extending East

and West along the Bouth central part of the State, from Columbus to Pound

Gap . . o e Bes B RRE B Eoeod B e - o= o+ - 280 to 348
DeFriese, La!‘ayette H rEiJ-m't on the timbers of lhe Tradewater region, Caldwell,

Lyon, Crittenden, H-:rphnﬂ, Webster, and Union counties . . . . . . . . . 45t0 76
DeFriese, L. H., report on the timbers of the district west of the Tennesace river,

commonly knuwn as the Purchase districe . . . . . . .. ... . .. 127 to 158
Description of the topography of the area included 1m'ltl'n.lnl the reconnoissance tri-

angulation of the United States Coast Survey in Kentucky during the seasons of

1875 and 1876, by William Byrd Page . . . . . . . 5 $aie . 4N .. 3wlo
Destruction of soils in Boyle and Mercer counties . . . . . . . 360 to 363, 265 to 368
Distribution of timber as affected by height above drainage, in the section from

the Mississippi riverto Pound Gap . . . - . . . . . .. .. .. .. 324 to 312
Dooring’s ore bank in Ohio county; composition of ironore from. . . . . . . . 122
Drraina upon the timber in, and timber resources of, the Purchase district . . 131 to 134
Drains on timbers of the Tradewater region (Caldwell, Lyon, Crittenden, Hopkins,

Webster, and Union counties) . . . . . . .« =« . « .50to 52
Eastern Kentucky; report on the Chinn's Bl"l-lll'..h Calmel mal dlﬁtnct - . 387 to 34
Elm Lick coal .« - & ¢ ¢ sa v 5 o o 8 a8 a8+ o o 5 « u o o 14, 105, 112, 115
Epsom salt; rock impregnated with, in Madison coonty. . . . . . « o« o« o« 447, 448
Equivalency of Eastern Kentucky coal-beds with those of Ohio. . . . . . . 393, 354
Experiments with Hungarian grass, (German millet, and bockwheat . . . . 237 to 245
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Extremes of variation insoils; tableof - - . . . . & & 4 ¢ 4 L 4 v b v v .. a0
Fayette county; compusition of marly elagin. + . + . . .« o . 4« o o . 422, 488

Fayette county; composition of phosphatic limestonesa from . . . . . . . « 192 to 195
Fayette county; compaosition of salt sulphur waterin . . . . . e il win wre w421
Fayette county; composition of soilsof . . . . .« . . . . .. .. . 190 to 192, 248
Fayetie county; composition of well water from. . . . . s+ s s s s + s » + 188 to 190
Fayette county ; fusil branching Clhuetetes from . . . . . . . . . . . . . . 195, 196
Fayette county; fossil shellyfrom . . . . . . ¢ & & o 00 0 0 0 00 v .. 195, 196
Ferruginous magnedian limestone of Chalybeate Springs, in Bath county; com-
poilion off - .. s e e waie e DR e0E e w0 @ « s+ - .. 181, 182
Ferruginous shale from Madison county; composition of . . . . . . . . . . 454, 497
Fireclay and iron in GGreenupeounty. « - - - 0 0 0 0 0 e ek s s . s s+ s 18
Fire-clay from McCracken county; eompositionof . - . . o . . . . . . 7, 158, 485
Fire-clay in Ohio county; eompesitionof - . . . . . . . . o o 0 0 o o .. 109, 110
Forest growth in Keatucky; general remarkson. « . . . . o . o 0 o 0 .. 202 to X7
Fosd] hranching Choste es from Fayette county - . - . . . . . . . . . .. 195, 196
Fussils in Ohio COLALY- - = « & 5 5 a2 2 o8 o= omom o 113. 117
Fomil shells from Fayette coonty. . . . . . . . . . . e sov s s s+ s« « 105, 196
“Foundry iron,” its composition and properties . . . . . . .. . . ... 276, 277

Fourth Chemical Report of the soils, coals, ores, clays, marls, mineral waters,
rocks, &c., of Kentucky, by Robert Peter, M. D., &c., &c., Chemist to the Sur-
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Franklin county ; composition of potter’s clay from . . -+« « 196, 250
Franklin county limestone; compositionof. . . . . . . « « + « o & = . . . 423, 457

Fulboacharcoal furna~ . . . . . . . . . T .. |
Fulton county; composition of claysof . . . . . . . . e = = = s+ » 430 to 432, 485
Fulton county; composition of soilsof. . . . . . . . . . . .. ... 424 to 428, 483
Fulton county; influrated clay from, analyzed. . . . . . . . . . . .. 430, 432, 485
Fulton Furnace; gite of, where loeated . . . . . . . . . . . wowow wowow wowcn SO
Furnaces; excellent sites for; wheretobefound . . . . . . . . . . . .. .. 242
“Fuomlina Chert” in Ohiocounty . . . . . . . . « &« « &« « . . .95, 103, 113, 114
Galena (lead ore) from Harrisoncounty . . . . . . . . . . . . . .. 209, 210
General account of the geology of a part of Ohio county, by Charles J. Nor-
WO, 5L e Bh b ey SRS i amm omd oaoes w s TB 0123
General observations on the clays of Madison muntjr $d w8 404
General obwervations on the composition and pmpertmﬂ ut n::lny'uoi the muth—
western extremity of Kentucky . . . . . . . . .. - e s oo« 403, 404
General remarks on forest growth in Kentucky . . . . . . . . . .. .. 292 to 297
Geology and topography of the Purchase district, and their effects upon the dis-
tribution and general character of the timbers . . . . . . . e s s os .« 1290 131

Geology of, and timber distribution in, Boyle and Mercer counties . . . . . 355 to 363
Gﬂdﬁgyul a part of Ohio county by ("Imrlesl Norwood; a general account of
......... * ® s 2 s s e s a s s oaare ... 15012
Germanm:llﬂt ....... . ot s s s s e e s a0 sas s « M6 NGT
German millet; composition of lheaahmuf o £ EE e daE wER b TR 040
Glasgow Junction and Mammoth Cave; topography of the region between . 310 to 313
{irant county; mmpuuﬁmn of material, soils, subsoils, and under-clays from, 196 to 202,
246
Oram Hongarian. . . - . . & . . ¢ s o a d i o o a4 s s o s 2 & =« 165 to 107
(Grase, Hungarian; composition of the ashesof. . . . . « .+ . . . . . . 237 to 241
(3raves county; composition of bituminousshaleof . . . . . . . . . . . . 433, 4%
495



102 INDEX.

Graves county; compositionofclayfrom . . . . - . . . . . . . s . » . 433, 485
Gray iron; its composition and properties . . . . . . . . . . ... . . 278, 217
Grayson county; composition of virgin soil and subeoil fram . . . 202, 203, 246, 247
Grayson coonty, Texas; composition of soila from . . . . . . . « . « 235, 236, 247

Green and Little Barren rivers; timbemson . . . . . o W W wowom eemn SN
Green River Knob; topography and heightof . . . . . . . . . . . o s o Py 10
Greenup and Lawrence counties ; topographical reportof apartof . . . . .13 10 21
Greenup county; composition of coals from . . . . . 204, 205, 248, 434, 435, 480
Greenup county; composition of eoal No. 3,in. . . . . P
Greenup county; Indian forts im. . . . . . . . . . >4 5 o8 @ mioe W el 18
Greenup county; ironand fireclayin . . . . . . . . . .. 000 v e e e e 16
Greenup county; report on the Chinn’s Branch C‘anneh.mldmncl in. . .387 to 34
Greenup county; topographyof a partef . . . . . . . . ... .. . « «13t016
Growth of timbers; brief review of the canses affectingthe. . . . . . . . 341, 342
Hardin county; compositionof soils from . - « + « « + + o & o+ & 206 to 209, 247
Harrison county iron ore; compositionof. . . . . . . . . . . . . . . 435, 436, 487
Harrison county; lead ore (galena) from . . . « « « . o & ¢« o« . . . 200, 210
Hazard, Perry county; topography and timbers of the ﬁgion between Whites-
burg, Letcher county, and. . . . . . . . > i . 321 to 323
Hemlock; conditions of the growth of, where fnun-l -!:: ........... 301, 302
Henderson county ; composition of soilsof . . . . . . . . . . . . 430 to 441, 483
Hickman county clays; compositionof . . . . . . . . . . . . 441, 442, 483, 48
Hickman county; composition of sand from Columbus, im . . . . . . . e 0o« 43
Hickman county; composition of soilfrom . . . . . . . . .. .. . . - 443, 485
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Hopkins county ; composition of soilafrom . . . . . .+ . . . . . . 210, 211, 247
Hopkins coanty; timbers of—see Tradewater region.

Hopkinsville; timbersnear - . - . - - . - « - ¢ ¢ s 2 s = = & = = 2 = = 309, 310
Hungarian grasé . . . - - . « « o = = + + 2 = o = = = s = = = = + = - 165 to 167
Hungarian grass; composition of the ashesof. . . . « « + o« o+ o« . . 287 o 241
Hungarian grass; microecopic photographsof. . . . . . . . . o o o0 0 0 240
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Hydrated silicates; natoral. . . . - - & « « = o & . ¢ o 0 s 0 s s 0 a2 45
Hydraulic cements; conditions necessary to the prodoctionof . . . . . . . 405
Hydraulic cement; probable availability of Madison county limestones for the
manofacture of . . . . . . . i e i e s s e e e s e 404
Hydraalic cements; mefulnmufu:lded fromim. . -« = ¢ ¢ s+ o .. . - 407
Hydraualic cement; what its property of hanlening under water dependson. . . 408
Impure sand, from T. D. Campbell, South Ballard county. . . . . . . e oe oo 413
Impurities commonly occurring with iron, and their effects. . . . . . . . . 267 to 285
Indian forts in Greenap county . . . . . s s s e s s oE o wsoemor e owew 16
Indian Run; Cannel coal from . . . . R e - . 434, 458
Indarated chalk rock from Texas; mmpﬂmtmn of wima R e T I 11
Indurated clay from near Elliston, Madison county . . . . . . . . . . 445, 446, 485
Indurated clay from Fulton county; compositionof . . . . . . . . .. 430, 432, 485
Indurated clay, or marly clay shale from Butler county; composition of . 187, 188, 250
Iron and fire-clay in Greenup county. . « « o « o « « o o o o s o o s 0« o = 18
Iron; classificationof . . . . . « « o o o 0 0 .. - ]
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Iron; how affected by the presence of carbon. . . . . . . ¢ os v e ea 2215
Iron; how affected by the presenceof copper. . « . . ¢ « s ¢ 2 ¢ ¢ 2 o+ . . 273
Iron; how affected by the presence of manganese . . . . . + + ¢ =+ & &« « « . . 273
Iron; how affected by the presence of phosphorus . . . « + + « =« « « . . 271, 272
Iron; how affected by the presence of gilicon . . « + + « &+ &+ ¢ « « « . . 270, 271
Iron; how affected by the presence of sulphur . . . . . . ST 272, 273
Iron industry; conditions of successof . . . . . . . . . . . s s e s e o« n s 257
Iron industry; localities favorable to success of; where found. . . . . . . . . . 258
Iron making; coalssuitable for. . . . . . « ¢ v o0 0 v oL, 258
Ivon making; cost of, at Trigg Fumace . . . . . . .« . . . . v o 0 v v v v o 260
Iron of Trigg, Lyon, and Caldwell counties; coet of, at Louisville. . . . . . . . B3
Iren ore, black band, from Juckson county; compositionof . . . . . . 211, 212, 249
Iron ore at Centre Furnace; quality and analyses of . . . . . . . . . . . . . . 261
Iron ore (clay isonstone) from Ohio county; composition of. . . . . . . . . 228, 249
Iron ore deposit; where found in Western Kentucky . - - - - - . . . . . .. 256
Iren ore from Harrson county; composition of . . . . . . . . . . . . 435, 438, 487
Iron ores from Madison county; composition of . . . . . . . . . . . . 452, 453, 487
Iron ore in Ohio county; compositionof . . . . . . . . . . ... ... .121t0123
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Iron ore, limonite, rom Trigg county; compositionof . . . . . . . . . 232, 233, 248
Iron ore, “ Red Kidney,” in the Chinn's Branch district . . . . . . . . . . .. 388
Iron, oxide of; its usefulness in hydrauliccements . . . . . . . . . . . ... 407
Iron; the impurities which commonly cccur with it, and their effects. . . . 287 to 285
Irvine and Big Hill; topography and timbers near. . . . . . . . . . . . . 317, 318
Jackson coanty; composition of black band ironore from . . . . . . . 211, 212, 249
Jefferson county ; composition of shaly clays from. . . . . . . . - . . . . 444, 488
Jessamine county; composition of mineral waterfrom. . . . . . . . . . . 21210 214
“ Kaiser-quelle” at Aix-la-Chapelle; composition of the . . . . . . . . . . 178, 179
Eenmckrml-hmhmmpumd with those of Ohio . . . . - . . 393, 394

Eentucky river; topography and timbers near and nbmre Beattrvﬂle, nlnng the, 318, &c.
Kentucky river water; analysis of . . . . . . . . . .+« .+ . .0 -+ 423
Kentucky soils; process of theiranalysis . . . . . . . . . . . ... .. ... 401
Kentucky timbers; mwﬂﬂnhnltul,ﬁumﬂniumbuah Pound Gap, by Lafayette
H. DeFriese . . . . + « + = ¢+ ¢« v 2 o o s 5 o s o n s s s e s =« 287 to 348
"Knjney,"mdepnaitedmthefumuf ¢ EoaiE B R RO R Eow e w o
“King Knob;" locationand beightof. . . . . . . &« &« &« &« ¢ & ¢ ¢ =+ 2 = & « » 8
Euttawa; bedsof orenear. . . . . . . . . ¢ ¢ i 4 4 4 2 s 5 2 s 2800+ 268
Lawrence and Greenup counties; topographical report of apartof . . . . . . 13 to 21
hmncemntr,guodplmfurnmllm..-...... S P T - |
lawrence county; howbonnded . . . - . . . & & & & & 2 ¢ & 8 28 = 4 2 & = 16
Lawrence county; prinﬂipnlntr-eamsndtmehui. « s i e v e auwwwav 16,17
Lawrence county; timber found in. . . . . S e E Eas weeesias 18
Lawrence county; topography of apartof . . . . . . . .. s e v w0 o o «16t021
Imdm{plena]fmfhrﬁmmntp...........4... . o+« 209, 210
Length measurements; on theaeccuracyof . . . . . . & « ¢ . . ¢ 4 s v« 3T Hodl
Letcher and Perry counties; topography and timbersof . . . . . . . . . 321 w323
Limestones, bituminous, of Madison county; composition of . . . . . . 450, 451, 487
Limestone, ferruginous magnesian, of Chalybeate Springs in Bath county; compo-
gitionof . . . . . . . & & m 4 w2 v s ®owomow s o= &+ a == a 18, 182
Iumuﬂunan{l?rmklmmuntr,mmpmhnnul. s u s e s s w o+« + » 423, 4B7
Limestones of Madison county; composition of » « . . + . . . « + . . 448 to 452, 457
¥OoL. v.-32, 497
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Limestones of Madison county; their probable availability for the manufacture of

hydranliccement . . . . . . . ... ... v T Weeew wowie wowss aoana S0l
Limestone from Mercer county; compositionof . . - . . . . . . . . . . . 225, 228
Limestone, shelly, in Madison county; compositionof. . . . . . . . - 448, 452, 487
Limestones from Ohio county; compositionof. . . . . . . . . . . . . . ... 279
Limestone in Ohio county; wherefound . . . . . . . . . . 87 to 89, 103, 109, 115
Limestone, near Trige Farnace; qualityandcostof . . . . . . . . . . . . .. 259
Limestone, phosphatic, from Favette county; compositionof. . . . . . . . 192 to 195
Limonite iron ore from Trigg county; compositionof . . . . . . . . . 232, 233, 248
Limonite ores (iron ores) from Lyon county; compositionof. . . . . . . . 219, 248
Limonite ores of Trigg, Lyon, and Caldwell counties. . . . . « - . « « « . . . 255
Lincoln county; composition of mineral waterfrom. . . . . . . . . . . . . . 214
Lincoln county; topography and timbersof. . . . . . . . . . ... .. 314 to 316
Linden trees; conditions of their growth; their distribution, &e. . . . . . . 302, 303
Linney, W. M.; report on the timbers of Boyle and Mercer counties . . . . 351 to 384
List (eomplete) of timbers found in the Tradewater region (Caldwell, Lyon, Crit-

tenden, Hopkins, Webster, and Union counties). . . . . . . . . . . .. T2t 78
List of the timbers found in the Purchase digtrict . . . . . . . . . . . .. 155 to 158
List of timbers found on the timber lands traversed by a section from the Missis-

pippiriverto Pound Gap - . . - . « &+ 4 - 4 v 4w et e a s s 42 to 348
List of trees, shrubse, and plants found in Boyle and Mercer counties . . . . 368 to 384
Little Barren and Green rivers; timberson . . . . . i eie W e wodi wee NG
Localities favorable to puecess in iron industry; where found. . . . . . . . . . 258
Localities successful in iron industry ; under what conditions. . . . . . . . . . 257
“ Loess or Bluff,"” from Hickman Bluff, Fulton county, analyzed . . . . . . 432, 485
Logan county; compogition of soils and subecile from . . . . . . . . 215 to 219, 247
Log Mountains; height, location, &, of the . . . . . « . . . . . . . . . .. 6
London, Laurel county; height of . . . . . . . .. . h R EECE W 9

Lower Blue Lick Spring, in Nicholas county; mmpumtmn of water from the, 22!5, 227
Lower Blue Lick Springs, in Nicholas county; facts about the mineral watery of

th& --------------------------- 4 ®m o= . & = o®o» 135
Lyon county; composition of limonite ores (iron ores) from . . . . . . . . 219, 248
Lyon county; limonite ores or “ Cumberland River Ores"of . . . . . . . . . . 255
Lyon county ; timbers of—see Tradewater region.

Me(racken county ; composition of fireclayfrom . . . . . . . . . .. 457, 458, 485
McCracken connty; composition of soils and under<lay from . . . . . 222, 223, 247
MeCracken county; composition of subeoil from . . . . . . . - .. . .. 458, 484
Madison county clays; compositionof . . . . . R SEE W ae wOR 445, 446, 485
Madison county clays; general ohservationson the . . . . . . - . . . . . .. 404
Madison county; composition of Bog iron ores from. . . . . . . = o« . 402, 453, 487
Madison county; composition of coal from . . . . . . . . .. ¢ - s . .. 220, 24B
Madison county; composition of ferruginous shale from. . . . . . . . . 454, 487
Madison county; composition of limestonesof . . . . . . . . . . . #4810 452, 487
Madison county ; composition of marly shales from . . . . . . . . . ., 446, 447, 456
Madison county; composition of mineral water (sulphor water) from. . . . . . 220
Madison county; compoeition of red-bud soil from . . . . . . . . . .. 231, 247
Madison county; composition of soila from . . . . . . . .. . - - - 43, 455, 43
Madison connty; composition of sulphur waterin. . . . . . . . . . .. . 456, 457
Madison eounty; composition of watersfrom. . . . . . . . . . . . . . . 456, 457

Madison county limestones; their probable availability for the manufacture of
hrdmulicmtiI!ll-l--l'!l-l-ll"l-llgi!l_--li-!ll!llm
498
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Madison county rock; impregnated with Epsom salt, &e.. . . . . . . . . . 447, 448
Magnolias; conditions of their growth; their distribution, &e. . . . . + . . 302, 303
“Mahon Bpring,” in Ballard county; waterfrom. . . . . . . . . . .+ « .« . 414
Mammoth Cave; topography of the region between Glasgow .I-unnlmn and, 310 to 313
Manganese: ito presence in and effect upon iron. . . . . . . e wn asaiea B
Manufacture of artificial Portland cement; experience in the. . . . . . . . 408, 407
Marly clay in Fayette county; compositionof. . . . . . . . .. ... .. 422, 486
Marly clay from Nelson county; compositionof. . . . . . . . . . . . - - 481, 488
Marly clay shale or indurated clay from Butler county; composition of, 187, 188, 250
Marly shale from Breckinridge county; composition and usesof. . . . . . . 186, 250
Marly shales from Madison county; compositionof. . . . . . . . . . 446, 447, 488
Material, soils, subsoils, and under-clays from Grant county; composition of, 196 to 202,

246
Meade county; composition of soils and underclayof. . . . . . . . to 225, 247
Messurements of length; on theaccuracyof . . . . . . . .. s e e e+ STtodl
Meigmtein's Telemeter . . . . . . . .. ... ..o nn 28
Mercer and Boyle counties; report on the timbermsof. . . . . . . . . . . . 353 to 384

Mercer county; composition of limestone from . . . . + . « . « + . « . . 225, 228
Mercer county; the timbera of, &c.—see Boyle county.

Microscopic photographs of Hungarian grags . . . . . . T " | |
Millet, German - - - = = « 5 = s s 2 = 5 = & = & & & s 5 =« « # = = s« 5 = 165 to 167
Millet, German; composition of theashesof . . . . . . . . . .. 0. .. 238 to 240
Mill in Lawrence county; good place fora . . . .. . . . . . . . . . N 19
Milton Barlow; clay; from near Bybeetown, Madison county . . . . . 445, 448, 485
Mineral waters from Ballard county. . . . . . = = & .« 4 o o o v s s s ... 414
Mineral water from Jessamine county; compositionof . . . . . . . . . . . 212 to 214
Mineral water from Lincoln county; compositionof . . . . . . . . . . . . .. 214
Mineral waters of the Lower Blue Lick Springs in Nicholas county; facta about

the. . - =« &« « & « . . o = £E R R R Es o wemem e 165
Mineral water (sulphur w:tEr] from Madison county; compositionof . . . . . . 220
Mineral water from Nicholas county; compositionof. . . . . . . . . « o« XM, 227
Mineral waters of the Olympian Springs in Bath county; composition of . . 175 to 178
Mineral waters of the Olympian Springs, in Bath county; facts about the . . . . 165
Mineral water from Warren county; compositionof . . . . . . . W oe e o o« 234, 235
Monmouth charcoal formace . . . . . . . . . ap diwla aa diae mowiw b oece DT
* Mottled iron;" its properties and ingredients. . . . + . .+ 4+ s 4 2 . 2. .. 278
Natural hydrated silicates . . . . . . . ol Eae Sace ERE e 3% s S0B
Nelﬂnnmunt]',mmpuumﬂnﬂfmaﬂycla}rfmm “ b s s 5 oa s s 8 s & « « 481, 4B8
Nelson county; composition of soils from. . . . . . . . . . . . . . . 450, 460, 484
Nicholas county ; composition of mineral water from . . . . . . e . 206, 227

Hh:h-:-lan county ; facts about the mineral waters of the Lower Blue Lh:k Bprings

.................................... 185
Hm'wmd Ghlﬂesl,.agenenl account of the geology of a part of Ohio county
h?t-+r-| moF A B B & E o4 & @ Eow Em o mR s W E e e e ea *Tﬁtﬂiﬂﬂ
mﬁﬂmtlﬂnﬂi—---+-----m-- L --4.,..f-mim

Dbligue lengths in topographical surveying; mdumnnuf s s e s s s s s 30T
Ochrous clay from southern part of Ballard county; will it make a good and

durable paint? « « « + ¢ o v & v @ o & ¢ 0 1 @ 4 00w E s ... . 411
Ohio coal-beds compared with those of Kentucky . . . . . . . . . . . .. 303, 3M
Ohio county; a general account of the geclogyof apartof . . . . . . . . T8t0123

ﬂhinmnty;mmpmiﬁuunfchyu[_mm.i...............E:I].ﬂaﬂ
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Ohio county; composition of clay ironstone from . . . . . . e e e e« 228, 249
Ohio county; composition of differentcoalsin . . . . . . . . . . . . ... 107
Ohio county ; composition of fireclay in. . . . . . . ... e e e e e e 109, 110
Ohio connty; composition of ironorein - . + + . .« . . . s e e e e 121 to 123
Ohio county ; composition of limestones from . . . . . . . . . . . . 4., . 2
Ohio county; description of strata in. . . . . . . . . . . . 03 to 96, 100, 114 to 122
Ohio county; fowilsin . . . . . . . .. B W oaow e o w8 118, 117
Ohio county; general geological formationof. . . . . . . .. . ... ... 79, 80
Ohio county; general structure and course of the apliftin - . . . . . . . .83to 89
Ohio county; the general structure of partof . . . . . . . s s 22 800001
Ohio county; general topographyof . . . . . . . . . . . L0000l L. 80 to
Ohio county; location of thempliftin. . . . . . . . . . . . . . o0 0 o ... R4
Ohio county; number and general section of coal-bedsin . . . . . . . . . 91 to 9
Ohio ghale in Boyle and Mercer counties; timbers found on the outcrop of the. . 359
Oldham county; composition of soils from . . . . . . . . . . . . .231, 232, 247
Olympian Springs, in Bath county; composition of the mineral waters of the, 175 to 178
Olympian Springs, in Bath county ; facts about the mineral waters of the. . . 165
Ore banks near Trigg Fornace; descriptionof. . . . . . . . v oan aerwmon s . THA
Ore, black band iron, from Jackson county; compositionof . . . . . . 211, 212, 249
Ores, Cumberland River, of Trigg, Lyon, and Caldwell counties . . . . . . 255 to 263
Ores, limonite (iron), froin Lyon county; compositionof . . . . . . -« s . 219, 248
Ores, limonite, of Trigg, Lyon, and Caldwell counties . . . . . . . s = o« « 25510 783
Oxide of iron; its usefulness in hydrauliceements. . . . . . . « . . « « « . . 407
Paducah; value in 1877 of timbers in the log, at. . . . . . . a v 18K

Page, William Byrd; description of the topography of thearea mcluded within
the Reconnoissance Triangulation of the United Btates Coast Survey in Ken-

tucky during the seasons of 1875 and 1876, by. . . . . . . . . . . . . -« 3tol0
“Paint Gap;” locationand heightof . . . . . . . . . .. ... 0.0 ... =3 b
Panicum Germanicum; composition of theashesof . . . . . . . . . . .. 237 to 241
Perry and Letcher counties; topography and timbersof . . . . . . . . . . 321 to 323

Peter, Robert, M. D., &c., &c.; Third Chemical Report of the soils, coals, ores,
iron furnace products, clays, marls, mineral waters, rocks, &c., of Kentucky,

161 to 250

Peter, Robert, M. D, &c., &e.; Fourth Chemical Report of the soils, coals, ores,
clays, marls, mineral waters, rocks, &c., of Kentucky. . . . . . . . . . . 397 to 487
Phosphatic limestones from Fayette county; compositionof . . . . . . . . 192 t0 185
Phosphorus; its presence in and effect uvpon iron . . . . . . . . . ... - 271, 272
Pig irona from Trigg county; compositionof. . . . . . . . . . . .. . 233, 234, 249
“Pig™ iron; its composition . . . . . . . . W RE R G RO S 275
Pine Mountain and Pound Gap; topography :mi timbermof . . . . . . . . 323, 324
Pine Mountain; location and descriptionof the . . . . . . . . . . . . . .. . 8
Pines; conditions of the growth of; where found, &e. . . . . . . . . . . . 20010301
“Pipe ore;"” ore deposited intheformof . . . . . . . . wipw wrmoE s avisem PO
Plants on rock materials; actionof. . . . . . r sonn moe o wowor wouos o243 to 245
Plants, buckwheat ; experimentawith . . . . . . . .. .. ... .... .. 244
Plants, shrubs, and trees found in Boyle and Mercer counties; list of . . . . 368 to 384
Plates (iron); how made at Centre Furnace. . . . . . . . . . . . . . .. 261, 262
Portland cement, artificial ; experience in the manufucture of . . . . . . . 408, 407
“Pot ore;"” ore deposited in theformof. . . . . . . & . & ¢ 4 o & . . .. .« 56
Potter's clay from Franklin connty; compositionof . . . . . . . . . . .. 196, 250

Pound Gap and Pine Mountain; topography and timbersof . ., . . . . . . 323, 324
500
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Pommmoblis : v 0 wiws 40508 8050 50 VY BR v d TR SR SRR 08
Production of hydraulic cements; conditions necessary tothe . . . . . ... 405
Properties and composition of clays of the southwestern extremity of Kentucky;
general observationsonthe . . . . . . & 0 0 . 4 d s e s e e e o . . 408, 404
Pulaski county, composition of soils from. . . . . . . . + . . . « . 462 to 468, 484
Pulaski county; composition of underclay from. . . . . . . . . . . . 464, 467, 4584

Purchase country; timbers of the . . . . . . . . .. ... e s s e oe s s 304 Ae.
Purchase district; abundance of Spanish cak inthe. . . . . . SR PE e 135
Purchase district; black walnut, where found inthe . . . . . . 8 . v« 130
Purchase district; geology and topography of the, and their eﬂ'e::m upun the dis-
tribution and general character of the timbersinthe . . . . . + s o» s« 129 to 131
Purchase district; list of timbers found inthe. . . . . . . . .. s+ + o » » 155 to 158
Purchase district; report on the timbers of the . . . . . s e b aaoa o129 0158
Purchase district; succession of timbers inthe . « . « . . o ¢ & & « . . « 138 to 142
Purchase district; summary of report on timbersinthe. . . . . . . . . 154, 155
Purchase district; tables showing the occurrence of timbers in the . . + . . 147 to 154
FPurchase distriet; timbers in detail, as found inthe . . . . . . . . . . .. 142 to 147
Purchase district; timber resources of and drains upon the timber in the . . 131 o 134
Purchase district; timber variations inthe . . . . . . v o= e e os o= oa ow ow « 134 to 138
Raccoon Mountain; location and descriptionof . . . . . . . . . . . .. .+ 8,9
Reconnoissance Triangulation of the United States Coast Survey in Kentucky in
- J875-1876; extentof. . . . . . . . . c . 4 e h e e e e BTN e (1]
Red-bud soil from Madison county; compositionof . . . . « « . . . . . . 221, 247
“Red Kidoev™ iron ope in the Chinn's Branch District. . . . . . . v e s » s« 383
Red river; timbers on West Forkof . « . - & & o o 0 o o 0 & v e wos s 310
Reduction of oblique lengths in topographical surveying . . . . . « . . . . .35 to 37
Reichenbach's telemeter. . . . . . & 0 & o 0 0 00 0 0 e s e v oo« o« 20to 35, 39
BRemarks (general) on furest growth in Kentucky . . . . . . . & . . . . . 202 to 2097
Remarks on timber growth in special localities . . . . . . . . . . . . .. 207 to 200

Report (Chemical), Fourth, of soils, coals, ores, clays, marls, mineral waters, rocks,
&c., of Kentucky, by Robert Peter, M. D., &c., &c., Chemist to the Barvey, 397 to 487
Report (Chemical), Third, of the soils, coals, ores, iron furnace prodocts, clays,
marls, mineral waters, rocks, &c., of Kentucky, by Hobert Peter, M. D., &ec., &c.,
Chemist to the Survey. . . . . . i aom s a a o ww woe e weowow o DL e BSI
Eeport on a belt of Kentucky timbers, extending east and west along the south
central part of the Swute, from Columbus to Pound Gap, by Lafayette H.

DeFriese. . . . & 2 & 2 = 2 = = = & BCE B e g aah g e e s = TED to 348
Report on iron, the ll:llp'llrl.tlEE which commonly occur with n. and their eﬂ"eﬂ‘.u,

by Wm. B. Caldwell, jr.. . . . . . . . .. .. .. - - . 267 to 285
Report on the Chinn's Branch {":unnel Cual District, by A. R Gmn[lall . . . 487 to 34

Report on the geology of a part of Ohio county, by Charles J. Norwood. . . 78 to 123
Report on the limonite ores of Trigg, Lyon, and Caldwell counties, known as the
Cumberland river ores, by Wm. B. Caldwell, jr.. . . . . . . . . . . .. 253 to 263
Report on the timbers of Boyle and Mercer counties, by W. M. Linney . . 351 to 384
Report on the timbers of the district west of the Tennessee river, commonly known

as the Purchase District, by Lafavette H. DeFriese . . . . . . . . . . . 127 to 15
Report on the timbers of the Tradewater region, Caldwell, Lyon, Crittenden, Hop-
kins, Webster, and Union counties, by Lafayette H. DeFriese. . . . . . . 45to78

Report on the topography of the area included within the Reconnoissance Trian-

gulation of the United States Coast Survey in Kentucky during the seasons of
1875 and 1876, by William Byrd Page. . . . . « . « ¢ ¢+ s a v s ¢« s = . 3010
501
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Report on the nse of the telemeter in topographical surveys, by C. Schenk . 25 to 41
Report (topographical) of a part of Greenup and Lawrence counties for the

year 1874, hy C. Schenk - . . . . L . . ., s s s e s s a+asa s 130020
Reproduction of timbers in Boyle and Mercer muntm. s v w s e o= s s = - 363 to 365
Residue, silicious, of soils in Fulton county ; mmpm]uun L P 429, 430, 483
Result of observations and investigations concerning the timbers of Boyle and

Mercercounties. - . . . . . . . . - s e s s o= 0. s T T L 368

Rhodadendron—see Magnolias.
Rockeastle eounty; composition of soils from. . . . . . . . . « « « - 468 to 471, 454
Rowk, impregnated with epsom salt, &ec., in Madison county . . . . . . . . 447, 448
Rock material; action of plantsom. . . . . « « « + o « w0 on s =« M43 to M5
Baline waters in Bath county; compositionof . . . . . . . s s s e s ox » = 183 to 188
Salt snlphur water, in Favette county; compositionof . . . . . . . . . . . . . 421
Balt sulphur water from Nicholas county; compositionof. . . . « « . . . . 226, 227
Sand from Columbus, Hickman county . . . . . s s t.s s s s 5= maaa=as HE
Band, impure, from T. D. Campbell, south Ballard munty s mlws saw ewe B18
Band Knob; where ani how sitnated . . . . . . . T I T S | )
Bandstone in Ohio county; wherefound . . & & . ¢ ¢ ¢ & & & ¢ & & & & . 87, B8
Bchenk, C.; on the use of the telemeter in topographical sarveys. . - . . . 25to 41
Bchenk, C.; topographical report of a part of Greenup and Lawrence counties,

forthe year 1874 . . + « 4 + 2 2 v 2 4 s 4 s s a e s s s e s s ns 13021
Bhale, hitnminous, from Graves county; compositionof . . . . . . . . . . 433, 486
Bhale, ferruginous, from Madison county; compositionof. . . . . . . . . . 454, 487
Bhale, marly, in Breckinridge county; uses and composition of. . . . . . . 185, 250
8Bhales, marly, from Madison county; compositionof. . . . . . . = . . 446, 447, 488
Shaly clays from Jeflercon county; compositionof . . . . - . . . . . . . . 444, 486
Shells, foasil, from Fayettecounty. - . . . . . . . . . « = ¢ =« = = = =« » . 195, 198

Shelly limestone of Madison county; mmrmltmn of. . . « -« - . . 448, 452, 487
Shruha, trees, and plants found in Boyle and Mercer counties; list of. . . . 368 to 384

Silicates, natural hydrated. . . . - . . .« . . 4 i 4 e e e e e e e . 405
Bilicious clay in Trimble connty ; compositionof. . . . . . . . . . . . .. .. 472
Bilicmus mudstone soils of Boyle and Mercer counties; timbers foand on the, 358, 339
Bilicious residue of soils in Fulton county; compositionof . . . . . . . 429, 430, 483
Bilicon and earbon; their combined actionupon iron . . . . & « &« + . « . 279 to 281
Bilicon ; its presence in and effect uponiron. . . . . . . . o . . . .. .. 270, 271
Bilver creek ; topography and timbersnear. . . . . . . . . .0 L L L L L ny
Boils and subsoils of Allen county ; compositionof . . . . . . . . . . 167 to 170, 246
Soils and subsoils of Ballard county ; analysesof . . . . . . . . . .. 408 to 410, 483
Soils and subsoils of Barren county ; composition of. . . . . . . . . . 170 to 175, 246
&oils in Boyle and Mercer counties; destructionof . . . . . . . 360 to 363, 365 to 388
Boils from Clinton eounty ; comnpositionof . . . . . . WiwE e W « - 413 to 418, 483
Hoil, “black waxy,"” from Collins county, Texaa. . . . . . T T e 163, 247
Soils of Crittenden county; compesitionof « . - « . .+ « o « « « . 418 to 420. 483
Boils of Favette county; comprsitionof . . . - - o ¢ & o 0 = =& = & 190 to 192, 248
Foils and mibenils of Fultem county ; compositionof. . . . . . . . . 424 to 428, 483
Boils, subsoils, material and under-clays from Grant county ; composition of, 196 to 202,

248

Boil, virgin, and snbsail from Grayson county ; composition of. . . 202, 203, 246, 247
Boils from Hardin county; compositionof . . . . . . . « . « « - . 200 to 209, 247
Soils of Henderson county ; compositionof . . . . . . . . . . . .. 436 to 441, 483
Hoil from Hickman county ; comopesition of . . . . . . . « . - s s s o+ . 443, 455
502
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Boils from Hopkins county; composition of . . . . . . . . . . . ..210, 211, 247
Boils of Kentucky compared to those of the Northwest., . . . . . . . .. .. 40
Boils of Kentucky ; process of theiranalysis . . . . . . . . . . o o0 0.0 4l

Suils and subsoils of Logun county ; compusitionof . . . . . . . .. 215 to 219, 247
Sails and under—clay from McCracken county ; composition of. . . . . . 222, 25, 47
Soils from Madison county ; compositionof . . . .« . . . .. . .. .. 154, 455, 483

Roil, red-bud, from Madison county ; ecompositionof. . . . . . . . . . . . 221, 247
Eoils and under-clay of Meade county; compositionof . . . . . . . .22 to 225, 247
Boils from Nelson county; compositionof . . . . . . . . . . . . . .459, 460, 4R4
Foils from Oldham county; compmitionof . . . . . . . . . . . . . 231, 2u2, 247
Soils from Pulaski county; compositionof . . . . . . . . . . ... 462 to 468, 484
Snils from Rockcastle county; compositionof . - . . . . . . . . . 468 to 471, 484
Foils froin Texas;scompositionof. . . . . . « « . o o 0 o o o 4 . . 285, 2596, 247
Sails from Trimble county; composition of . . . .+ « & « <« . . . . . . 471, 472
Eoils of Wayne county; compogitionof. . . . . o . . . . .. .. o 47210 479, 484
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