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INTRODUCTORY LETTER.

CHEMICAL LABORATORY,
KENTUCKY (GEOLOGICAL SURVEY,
LeExiNcgTON, KY., April 17, 1888.

JNo. R. PROCTER, Esq.,
Director of Geological Survey of Kentucky:
DEAR Sir: I have the pleasure herewith to send you for
publication, my report of the chemical work done in this
Laboratory for the (Geological Survey since the publication of
my last report.

Very respectfully,.
ROBERT-PETER, M. D., Erc.,

Chemist to Kentucky Geological Survey.
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CHEMICAL REPORT.

Of the more than 273 analyses reported in the following
pages, 137 are of coals from 14 counties in the eastern coal field
of Kentucky; the greater number of them being from Bell,
Breathitt, Clay, Harlan, Leslie, Perry and Whitley counties ;
a comparatively few samples are from Johnson, Knott, Knox,
Letcher, Lanrel and Martin counties. In the Appendix, West
Virginia is represented in the analyses of seven samples, for
comparison with Kentucky coals, together with the analyses
of many other coals received since this report was made.

Most of these coals would come under the head of semi-
bituminons, splint, or block coal; some few are, no doubt,
entitled to the name ‘‘bituminous coal,”’ and some of them
are cannel coals. With them are reported some with such
high ash percentage as to cause them to be classed with the
bitaminous shales. These, however, are comparatively few in
number, and most of them could be used for fuel in their im-
mediate vicinity. Generally speaking, these coals are of very
good quality, and many of them would answer admirably for
the manufacture of coke, while some of the splint or block
coals could, probably, be used without coking for smelting
iron ores. In short, the coals of this, one of the two immense
coal fields of Kentucky, will generally compare favorably with
those of any other region in the world.

Comparing the ash percentages of the coals of the seven
counties which furnished the greatest number of samples, we
find the following results, viz.

No. of | Highest [ Lowest | Average Average exclusive of
Countigs. | samples | ash per- | ash per- ' ash of the highest ash per-
- analyzed. | centage. | centage. whole. | centage.
|

Whitley . . 18 7.90 1.54 | 3.56 | none excluded.

Bell . . . 11 8.40 1.80 ! 4.28 « none excluded.

Harlan . . 44 47.48 2.20 7.76 | 5.12 excluding 4 highest.
Leslie . . 11 16.00 4.00 8.19 | 7.40 excluding 1 highest.
Breathitt . 10 24,20 5 28 ‘ 9.32 8 08 excluding 1 highest.
Clay . . . 9 32.00 5.80 | 9.79 7.00 excluding 1 highest.
Perry . . 13 16.80 2.56 9.88 . 8.48 excluding 1 highest.

R,
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Of course such a comparison as this, of a limited number
of samples, might not apply to the products of the whole
of the several counties in question, as other samples from
coal beds not here represented might alter these averages
materially, and it is proper to state that those coals or bitu-
minous shales which give very large ash, should be excluded
from such calculations. Moreover, it is generally found that
cannel coals—which variety abounds in Breathitt county par-
ticularly—very generally give more ash than the softer coals.

The West Virginia coals gave the following results, viz.: The
7 samples gave—highest ash, 12.76 per cent. ; the lowest, 2.40
per cent ; the general average of their ash, 4.94 per cent.

In all these coals the sulphur ranges from 6.042 per cent.
in what is really bituminous shale, of Clay county; 5.436 in
this kind of shale from Harlan county, and 5.078 in cannel
coal of Bell county, down to 0.420 in Harlan county coal, and
0.418 per cent. in coal of West Virginia. Generally the per-
centage of sulpbhur is comparatively moderate or small in
these coals.

The thirty-nine Cokes analyzed were principally from Bell,
Harlan and Knox counties, there being but one sample each
from Laurel, Letcher and Whitley counties. Waest Virginia
furnished 8 samples.

The 20 samples of coke from Bell county gave an average
ash percentage of 7.83, but without the highest four, which
would be excluded from this manufacture, the ash was only
6.97 per cent, the highest being 12.2 and lowest only 4.00;
which compares favorably with the best cokes in the market.
The percentage of carbon in the coke varied from 95.80 in F.
Barner’s to 85.30 in Jas. Meyers’.

The average ash of the 4 Harlan county cokes was 9.10 per
cent. But excluding the highest, 17.9, the ash average is only
6.20 per cent. The 4 Knox county cokes gave an average of
5.20 per cent. of ash, including the highest, 8.40. The lowest
being only 8.20. The 8 West Virginia cokes gave a general
average of 6.47 per cent. of ash, including one at 9.10 per

cent.
The sulphur is moderate or small in all these cokes which
do not contain too much ash, ranging from 1.9756 to 0.217 per

cent.
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Of the 51 soils, the analyses of which are herewith reported,
12 are from Ballard county ; 15 from Calloway ; 2 from Graves;
11 from Marshall, and 10 from McCracken; in all, 50 from the
so-called Jackson Purchase; one only is from Jefferson county.
Five other soils, from Clinton county, are reported in the Ap-
pendix.

The Jackson Purchase soils and subsoils, with the exception
of those from the bottom lands of the Ohio, Obion and Ten-
nessee rivers and Shannon creek, and the Oak and Hickory
Flats, all contain but a small or moderate proportion of or-
ganic matters or humus. This is, probably, due to the cir-
cumstance that they, with the exceptions above noted, generally
contain quite a large quantity of sand and insoluble silicates
in proportion to their alumina. The exceptional soil, No. 2622,
from the first bottom of Tennessee river, Calloway county,
gave but 77.719 per cent. of siliceous residue; while the red
sandy soil of Sandy Ridge, No. 2565. gave 93.380 per cent.,
the general range being from about 81. to 91. per cent.

This rather large proportion of sand, although it is very
fine sand generally, and moderate proportion of alumina,
cause these soils to be light and porous, easily worked or
drained under favorable conditions.

Lime and phosphoric acid are small, or only moderate in
quantity, in several of them, which may render necessary the
use of calcareous and phosphatic fertilizers, but the potash
is usually in good proportions: a few exceptions only being
noticeable. This fact, as well as their light porous condition,
allowing free penetration of the atmospheric agencies, with
the absence of gravel or coarse sand, aids in making these
soils favorable to tobacco culture.

All of the 26 clays, etc., reported, are from the Jackson Pur-
chase. Six from Ballard county; 8 from Calloway; & from
Graves; 1 from Hickman; 6 from Marshall, and 5 from Mec-
Cracken county; mostly from the Tertiary and Quaternary
formations. A few of the most siliceous or sandy of them
are derived from decomposing chert or hornstone of the Lower
Carboniferous siliceous group.

Many of them are highly refractory, and would make good
fire-brick or furnace linings, or, possibly, glass pots. Some
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are white enough for fine pottery-ware. Some, composed
mainly of very fine sandy material, would answer to mix with
toungh clays, or probably for glazing material or glass, or for
the manufacture of water cement. Several of these siliceous
clays have such a fine texture that they may be used as scour-
ing or polishing material.

Some of them, containing much iron peroxide, may find their
applications as cheap paints, for terra-cotta work or cheap pot-
tery-ware.

The 3 iron ores from Bath county belong to the Clinton
group, and present the general characteristics of the so-called

Clinton Iron Ore.
BALLARD COUNTY.

MINERAL WATERS.

No. 2554—MINERAL WATER, from the Kilgore Spring at
Blandville: temperature (in August) 58° F. Slightly cha-
lybeate. Collected by R. H. Loughridge, August 19th, 1885.
Sample in stone-ware gallon jug. Cork sealed.

Evaporated to dryness, it left 0.0674 per 1000 of saline
mallers, which lost 0.0030 of organic matter on ignition.

The saline matters consisted of chlorides, carbonates and
sulphates of calcium, magnesium, potassium, sodium and iron,
silica and a trace of Lithium. They are slightly alkaline in
reaction.

The water is a good saline chalybeate.

No. 2555—MINERAL WATER, from the McGee Spring, Bland-
ville. Strongly chalybeale. Temperalure 60° F. (in Au-
gust). Collected by R. H. Loughridge, Aungust, 1885.

COMPOSITION IN 1,000 PARTS.

Carbonate of IPOTL . . . . . v & & o v & & m e e e e e e e e e e e e 0.0244
Carbonsteof lime . . . . . ... .« . .« . . . i e e e e e e e .0108
Carbonate of magnesia . . ... . . . . . . . ... .. 0w oL .0019
Chloride of magnesium . . . . . . . . . . . . . . .4 e e -t ... . 0099
Chloride of sodium . . . . . . . . . . . . . . . e e e e e e e .0053
Carbonateof soda . . . . . . . . . . . .. e e e e e e e e e .0316
Sulphste of POtASD: o voon om0 0o v 0 mim e e w ol e w m o o e e L0072
SilHea . . . . . e e e e e e e e e e e e e e e e e e e e .0156

Totalsolid matters . . . . . . . . o v v v v o o s v o a o o s s 0.1067
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It contains also traces of organic matters and ammonia. It
appears to be a good alkaline saline chalybeate water.

BALLARD COUNTY.
So1Ls AND SUBSOILS,

No. 2666—S8o1L. Crawfishy, on west fork of Mayfield creek,
taken lo the depth of 10 inches, near the bridge on the road
JSrom Blandville to Milburn. Collected by R. H. Lough-
ridge, 1884.

The dried soil contained small friable clods, is of a buff-grey
color. The coarse sieve™ removed only a few small fragments
of stone. Its siliceous residue, after digestion in acids, all
passed through the fine sieve,t except 16.5 per cent. of tine
white quartz sand.

No. 2667—VIRGIN SoiL. Okio river bottom. Taken 8 inches
deep from Clear Lake Ridge, elevated a few feel above the
cypress swamps, and having a growth of while oak, hickory,
gum, prickley ash, walnul and black locust. Undergrowth.
of cane. Four miles west of Barlow. Geological formation :
Qualernary brown loam table lands. Collected by R. H.
Loughridge, 1884.

Dried soil in small friable clods of a dark grey-brown color.
All passed through the coarse sieve , except a small quantity
of vegetable debris. Its siliceous residue, from digestion in
acids, all passed through the fine sieve, except a small quantity
of fine white sand.

No. 2558—VIRGIN SorL. Obion boltom. Svuth of Arlinglon.
Taken to the depth of 10 inches. Collected by R. H. Lough-
ridge, 1884.

Dried soil in friable clods of a dark grey-brown color. All
passed through the coarse sieve except a little vegetable debris.

Its silicious residue all passed through the fine sieve.

No. 2569—ViraIN UrLAND SoiL. Brown loam from the Bar-
rens or tobacco lands, one mile south-east of Hazlewood
post-office. Taken to the depth of 10 inches. Timber: red

* With 64 meshes to the centimetler square.
t With 1600 meshes to the centimeter square.
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and black-jack oaks. Geological formation:6 Qualernary

brown loam table lands. Collected by R. H. Loughridge,

1884.

Dried soil contains friable clods of a grey-brown color. All
passed through the coarse sieve except a very small quantity
of small shot-iron ore. Its siliceous residue all passed through
the fine sieve.

No. 2560—SuBsoIL of the next preceding, laken to depth of 6
lo 14 inches below the suirface. Collected by R. H. Lough-
ridge, 1884.

Dried subsoil in friable clods of a brownish-buff color. All
passed through the coarse sieve except a few particles of shot-
iron ore. Its silicious residue all passed through the fine sieve.

No. 2561—VIrGIN So1L. Flatwood loam soil. Bandana post-
office. Taken to the depth of 10 inches. Timber : xed, post
and white oaks, with some hickory, gum, persimmons, syca-
more and hazel brush. Collected by R. H. Loughridge,
February 25th, 1884.

Dried soil with friable clods of a light-yellowish umber oolor.
The coarse sieve separated from it some little shot-iron ore
and a few small quartz pebbles All its silicious residue passed
through the fine sieve.

No. 2562—SuBsoIL of the next preceding, taken al from 10 to
14 inches below the surface. Collected by R. H. Loughridge.
The dried subsoil is in moderately firm clods of a vellowish.

grey color. All passed through the coarse sieve except very

few particles of shot-iron ore. Its silicious residue all passed
through the fine sieve.

No. 2563—ViIrciN SoiL. Dark loam from Barlow. Taken
to the depth of 8 inches. Timber: while oak, poplar, gum
and sassafras. Geological formalion: Qualernary brown
loam lands. Collected by R. H. Loughridge.

The dried soil mostly in powder with some small friable clods
of a brownish-umber colory All passed through the coarse
sieve except a little shot-iron ore. Its silicious residue all
passed through the fine sieve.
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No. 2664—SuBsoIL of the next preceding, taken from 8 to 10
inches below the surface. Collected by R. H. Loughridge.
The dried subsoil is in pretty firm small clods, of a dirty

yellowish color. The coarse sieve removed from it only a little

vegetable debris. All its silicious residue passed through the
fine sieve.

No 206656—RED SANDY SoIL of Sandy Ridge, 3 miles west of
Ogden’s store. Sample taken 10 inches deep. Timber :
chiefly red oaks. Collected by R. H. Loughridge.

Dried soil of a light snuff-brown color. No clods. All
passed through the coarse sieve except a small quantity of
shot-iron ore. The fine sieve removed from it 44.656 per cent.
of fine sand in rounded grains.

No. 2666—VIRGIN DARK, BLUFF LoaM SoIiL, near mouth of
Mayfield creek, at Steam Shovel. Taken 8 inches deep.
Growth : poplar, white oak and hickory. Collected by R.
H. Loughridge.

Dried soil of a grey-brown color, containing but a few fria-
ble clods. Its silicious residue all-passed through the fine
sieve.

No. 2667—SvuBsolL of the mnexl preceding bluff loam, laken

Jrom 8 to 12 inches below the surface.

The dried subsoil, of a brownish-buff color, is mostly in the
form of small friable clods. All passed through the coarse
sieve except a little vegetable debris. Silicious residue all
passed through the fine sieve.
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The virgin soil, No. 2567, of the Ohio river bottom, is the
richest in essential elements of fertility of all these soils, and
ought to be very productive under good culture, provided it
is well drained. Its proportion of available potash, 0.773 per
cent., is extraordinary. It is exceeded in this particular, how-
ever, by No. 2560, which has 0.836 per cent. All of these soils
contain more than the usual average of potash, except this sub-
soil, No. 25667, which has only 0.109 per cent., which, other con-
ditions being favorable, fits them for the cultivation of tobacco,
hay or other green crops. Nos. 2559-60-1-2-4-5, are more or
less deficient in lime, and Nos. 2556-9-60-5-6-7, also contain
too little phosphoric acid, and would be benefited by top dress-
ings of lime and of commercial phosphatic fertilizers. No.
2556 is especially deficient in phosphoric acid, while it contains
the other essential elements in good or large proportions. It
would require only phosphatic manures, such as ground-bone,
superphosphate, guano, etc., to make it quite productive; pro-
vided drainage and other physical conditions are present. All
of these soils are of fine texture; none contain coarse sand or
gravel. They all have potash in more than average propor-
tions, except No. 25667, which, indeed, contains what is gen-
erally considered a fair average quantity.

CLAaYs oF BALLARD CounTy.

No. 2568 —8awpyYy Cray. Tertiary. Half a mile north-west
of Blandville. Collected by Jno. R. Procter.
Nearly white. Quite plastic. Contains no appreciable coarse
sand. Infusible before the blow-pipe. Calcines white.

No. 25690—CrLAY. Three miles east of Blandville. A nearly
white clay. Collected by R. H. Loughridge.
Quite plastic. Contains no coarse sand. Of very difficult
fusion before blow-pipe. Calcines white.

No. 2570—CLAY. North side of west fork of Mayfield creek.
4 miles north-east of Milburn. Collected by R. H. Lough-
ridge.
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Of a very light buff-grey color. Quite plastic. Contains no
coarse sand. Infasible before the blow-pipe. Calcines light-

grey.

No. 2571 —CLAaY. Two miles north of Wickliffe. Collected
by R. H. Loughridge.
Nearly white. Contains much fine white opaque sand. Quite
plastic. Infusible before the blow-pipe. Calcines white.

No. 2572—YELvLow OcHreoUs CrLay. Wickliffe, Ballard
counly. Collected by R. H. Loughridge.
Of a handsome yellow ochre color. Washed in water it left
a very small proportion of very fine sand. Before the blow-
pipe it fuses into a blackish slag or glass. Calcines of a hand-
some red color.

No. 2673—Fre-CLAaY. Wickliffe, Ballard county. Collected
by R. H. Loughridge.
Of a dark-grey color when dried. Contains fine sand,
brownish, mixed with a few small specks of mica. Before
the blow-pipe, of very difficult fusion. Calcines white.

COMPOSITION OF THESE BALLARD COUNTY CLAYS.

Air Dried.
NUMBER IN - ' PRI 5
Lk 2568 2560 | 2570 2571 2572 2573
I e e S -
Silica . . . . . 74.840°| 71 180 76 540 | 63.840 44 .840 73.240
Alumina . . . 16 580 | 20.800 14.820 26.040 29,830 15.760
Iron peroxide . 1.400 1.780 . 960 . 740 20,350 1.920
Lime . . .269 trace. trace. trace, .101 .325
Magnesia . . . . 209 .101 .331 .137 | .138 519
Potash . . . . 1.293 247 . 026 714 not est. 1.467
Soda . . . . . .283 .291 . 229 207 not est. 147
Water, ete. . . 5.126 5 601 6.194 B.322 | 11.741 6.622
Totals . . . 100.000 100.000 100.000 100.000 100. 000 100,000
Sand . . . . . not est. not est, not est. i 44.000 l not est. | 53.490.
j !

All of these Ballard county clays are quite refractory ex-
cept the ochreous clays or yellow ochre, and could be used as
fire-clay in its various applications. They all contain consid-
erable proportions of fine sand. Some of them, having simi-
lar composition with the celebrated German glass pot clays,
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deserve a trial for this use. The ochreous clay, No. 2572,
could be used, after washing to remove sand, as a cheap pig-
ment, either in its natural condition or after calcination.

No. 2574--GREEN SaND. Bluff alt Caledonia opposite to Bal-
lard county. Tertiary. Collected by R. H. Loughridge.
A dark-colored, nearly black, friable material. Powder of
dark greenish-grey color.

COMPOSITION. (Air Dried)

Hilliek & 5 53 @ P N B CPIA M P EE S HE P VAR B EE R Y BIE 59.940
BRI & 505 ¢ - 3 G £ 5 B R B R A S n R TR LS M e b 13.370
Iron peroxide . . . . . . . . . . . . . . ..o e 10.210

IMe . . . . . a e e e e e e e e e e e e e e . 549
MBPTOME o vim o o svoies w % 5 copsm M i oS N W W R Swe s m B B A o 2.010
POMEN o 0 o onom ow e oow w m o e m R e B W e ce SWLES ER K e e b 3 243
GOBN: o % o0 v b w W 1o G ok B ubE B R S DREEE B B B B TSE 3 TR 078
PHosphorio 8t « « 5 o 6w & o owom & % & e B R F B R B8 W T S 6 u trace.
WMEE & 5 o @ % & e W W B IR W R Gk B OUEE W W W R TeEl B R W T T 0 10.600

| 100.000

This contains less potash than is usually found in Glauconite
(green sand), but it has, probably, been somewhat altered by
weathering,

BATH COUNTY.

Iron OREs.

No. 2575—IroN ORE from Carnel Rice s, property of Caplain
W. Q. Allen. Clinton group of Upper Silurian formalion.
Collected by W. M. Linney, June, 1886.

Ore of a yellowish-brown color of the usual structure of
the Clinton iron ore.

No. 2576—IroN ORE from the Purtis lands in Bath county.
Clinton group. Collected by W. M. Linney, June, 1885.
Resembles the preceding, but is reddish in color.

No. 2577—IroN ORE. Average sample from the lands of Wm.
Warren, near head of Rose Run, Bath counly. Clinton
Group. Collected by W. M. Linney, June 1st, 1885.

Ore of the structure of Clinton ore, of a reddish-brown color.
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COMPOSITION OF THESE BATH COUNTY CLINTON IRON ORES

(Air Dried.)
Number in Beport. 2676 2576 2577

Ironperoxide. . . . . . . . . . . . ... .. 47.630 51.430 68.570
A I T N T T . 5.468 5.132 3.720
Limecarbonate . . . . . . . . . . . . . . .. 16.560 13.080 15.160
Magnesia carbonate . . . . . . . . .., ... 9.974 9.444 4.528
Phospboricacid (P, Og) . . . . . . . . . . . . 1.202 1.138 1.010
BIleR & 8 G5 A B R L ETE E e w e 7.1680 7.800 6.960
Water, expelledat 212°F, . . . . ., . ... .. 1.143 693 1.607
Carbonic acid, water, ete. . . . . . . . . . . . 10.863 11.283 8.445

Totals . . . . . . . . . « v o « v v o . . 100.000 | 100.000 100, 000
Percentage of iron . . . . . . . . . . . . . . I 33.341 |  36.001 40.999

Although the iron in the analysis is estimated as peroxide,
some of it, in all these ores, is in the form of ferrous carbon-
ate. They also contain a little organic matter not estimated.

These ores have considerable proportions of lime and mag-
nesia, which will aid in fluxing them, and a notable quantity
of phosphoric acid, which will not prevent their profitable use
in the production of merchantable iron.

Brrr CounTy.

Coals.

No. 2678—CoAL. Browning s cannel coal. Three miles above
Pineville, on Cumberland river; 276 feel above drainage.
Collected by R. C. B. Thruston. A 23-inch layer.

A pure-looking cannel coal. Fracture large, irregular con-

.choidal. Bird’s-eye fracture in parts. Some shining pyrites,

but no fibrous coal apparent.

No. 2579—CoaL. Myers' bank. Low Branch of Yellow creek.
Collected by R. C. B. Thruston. Sample from the 12-inch,
16-inch and 15-inch layers of the bed.

Generally pitch-black, breaking irregularly cuboidal with
shining surfaces. Some fibrous coal and pyrites in some of
the pieces.
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No. 2680—CoaAL. Caney Branch of Yellow creek. Collected
by R. C. B. Thruston. Sample from the 20-inch and 8-inch
layers of the bed.

Generally pitch-black, breaking irregularly, partly cuboidal,
with shining surfaces. No fibrous coal or pyrites apparent in
the sample.

No. 2581—CoAL. James Barnetl's. Clear Fork of Yellow
creek of Cumberland river. Average sample of the coal
tested for coking. Collected by R. C. B. Thruston.

A pure-looking sample, generally of what seems to be bitu-
minous, with some little splint-coal.

No. 2582—CoaL. F. R. Barner's. Yellow creek. Average
sample from the barrel-full tested for coking. Collected
by R. C. B. Thruoston.

No. 2583 —Coal. Muyers’. Yellow creek. Average sample
Jrom the barrel-full tested for coking. Collected by R. C.
B. Thruston.

No. 2584—CoaL. Alf. McTee's. Yellow creek of Cumberland
river. Average sample from the coal tested for coking.
Collected by R. C. B. Thruston.

No. 2585—CoAL. Dean seam; lower 36 inches of the bed.
Greasy creek of Cumberland river. Average sample of the
coal collected for coking by R. C. B. Thruston.

No. 2586—CoAL. Dean’s seam. Average sample collected for
coking two years ago by R. C. B. Thruston.

No. 2587—CoaL. W. D. King's. Yellow creek, Cumberland
river. Average sample collected for coking by R. C. B,
Thruston.

No. 2588—CoaL. Dorton Coal Bank, half a mile above the
moulh of Straight creek, near Pineville. Bed 32 inches
thick. Collected by R. C. B. Thruston.

A bright, pitch-black coal. Structure imperfectly laminated ;
fracture generally cuboidal. Very little fibrous coal and no
pyrites apparent.

GEOL. BUR —2.
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Coal No. 2578 is remarkable as being a coking cannel coal.
It also contains an exceptional proportion of sulphur, viz.:
5.078 per cent. This, however, may have been an accident
of the sampling. This coal and No. 2579 are the only ones
of the lot which give an ash percentage above a good aver-
age, viz.: 7.00 and 8.40 per cent. severally. All the other
coals leave only a moderate or small proportion of ash; No.
2588 giving only 1.80 per cent.

They are all good coals, most of them very good coking
coals, as is shown in the results quoted further on.

BeELL CounTty COKES.

No. 2689—CokE. Forty-two-kours coke, made at Birmingham,
Ala., by G. D. Fitzhugh, Esq., from coal laken from the
bank of Mr Frederick Barner, on Yellow creek, Bell county,
Ky. (see No. 25682), December, 1885.

No. 2590—CokE (No. 3a). F. R. Barner's, Yellow creek, Bell
counly Ky. Forty-two-hours coke, made at Quinnimondt,
West Virginia, March 22-25, 1886. R. C. B. Thruston.

No. 2591—-CokE (No. 3). F. R. Barner's, Yellow creek, Bell
counly. Sevenly two-hours coke, made at Quinnimont, West
Virginia. R. C. B. Thruston.

No. 2592—CogE. Forly-two-hours coke, made at Birming-
ham, Alabama, by G. H. Fitzhugh, from coal taken from
bank of James Barnett, on Clear creek, fork of Yellow creek,
Bell county, Ky., December, 1885. R. C. B. Thruston. (See
No. 2581 for the coal.)

No. 2593—CokE (No. 8). James Barnetl's, Clear Fork of Yel-
low creek, Bell county, Ky. Forty-eight-hours coke. made
al Quinnimont, West Virginia. R. C. B. Thruston.

No. 2694 —CokE (No. 8). Jaines Barnetl's, Clear Fork of Yel-
low creek, Bell counly, Ky. Sevenly-tiwo-howrs coke. made
at Quinnimont, West Vir ginia, March 20-23, 1886. R. C.
B. Thruston.



20 CIIEMICAL REPORT.

No. 25695—CokE (No. 6). James Barnetls,. of Clear Fork of
Yellow creck, Bell countly, Ky. Forty-eight-hours coke,
made at Quinnimont, West Virginia. R. C. B. Thruston.

No. 2596—CokE. Forty-two-hours coke, made at Birming-
ham, Alabama, by G. D. Fitzhugh, from coal taken from the
bank of James M. Myers, on Yellow creek, Bell county, Ky.,
December, 1885. R. C. B. Thruston.

No. 2597—CokE (No. 4). James Myers, Yellow creek, Bell
county, Ky. Seventy-two-hours coke, made at Quinnimont,
West Virginia, March 20-23, 1886. R. C. B. Thruston.

No. 2698—CokE (No. 4a). James Myers, Yellow creek, Bell
county, Ky. LForty-cight-hours coke, made al Quinnimont,
West Virginia, M rch 20-23, 1886. R. C. B. Thruston.
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BeLL CouNnty CokKEsS—Continued.

No. 2699—CoKRE. Fortly-two-hours coke, made at Birming-
ham, Alabama, by G. D. Fitzhugh, from coal taken from
the bank of Daniel Howard, on Left-hand Fork of Straight
creek, Bell county, Ky., December, 1885. R. C. B. Thras-
ton.

No. 2600—CokE. Forly-two-hours coke, made al Birmingham,
Alabama, by G. D. Fitzhugh, from coal obtained from bank
of Mr. Alf. McTee, on Yellow creek, Bell county, Ky., De-
cember, 1885. (The sample of coal from which this coke
was made had some earthy matter mechanically mixed.)

No. 2601—CogeE (No. 5). McTee, Bell county, Ky. (The
smaller sample.)

No. 2602—Cokr (No. 5). Alf. McTee, Yellow creek, Bell
counly, Ky. Seventy-two-hours coke, made at Quinnimont,
West Virginia, March 20-23, 1886. R. C. B. Thruston.

No. 2603—Coke. Forty-two-hours coke, made at Birming-
ham, Alabama, by G. D. Fitzhugh, from coal taken from
bank of W. D. King, near Yellow creek, Bell county, Ky.,
December, 1885. R. C. B. Thruston.

No. 2604—CokE (No. 7). W. D. King, Yellow ecreek, Bell
County, Ky. Forty-eight-hours coke, made at Quinnimont,
West Virginia, March 22-24, 1886. R. C. B. Thruston.

No. 2605—CokE (No. 7). W. D. King, Yellow creek, Bell
county, Ky. Seventy-two-hours coke, made at Quinnimont,
West Virginia, March 20-23, 1886. R. C. B. Thruston.

No. 2606—CokE. Forty-two hours, made al Birmingham,
Alabama, by G. D. Fitzhugh, from coal taken from bank
of Moses Dorton, at mouth of Straight creek, near Pine-
ville, Bell county, Ky., December, 1885. R. C. B. Thruston.

No. 2607—Coke (No. 16). Sevenfy-two-hours coke; upper
bench of Dean seam, made at Quinnimont, West Virginia,
March 20-23, 1886. Bell and Knox counties, Ky. R. C. B.
Thruston.

No. 2608—CokE (No. 13).* Of lower bench of Dean bank,
Still-house Branch of Greasy creek, PBell county, Kuy.
Seventy-two hours coke, made at Quinnimont, West Vir-
ginia, March 20-23, 1886. R. C. B. Thruston.

# T'hese numbers in parentheses were attached to the samples by Mr. Thruston.

-
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These Bell county cokes are generally good, and some of
them are very good.

The percentage of carbon in them varies from 95.80 per cent.

in No. 2590, to 85.30 per cent. in No. 2596.

The percentage of ash in them varies from 4.00 per cent. in
No 2590, to 12.30 per cent. in No. 2596.

The percentage of sulphur in them varies from 0.450 per
cent. in No. 2601, to 1.975 per cent. in No. 2607.

BoyLE CouNTy.

No. 2609—LIMESTONE Jfrom quarry of H. Olmnstead, near
Danville, Boyle countly. Sent by Mr. Procter, June 16,
1885. Will it make good lime?

A dull-looking, dark-grey, fine granular lime-rock, contain-
ing fragments of fossils.
COMPOSITION.—Air Dried,

Carbonate of lime . . . . . . . . . . . .. 82.840 equal to 46.39 per cent. of lime
Carbonate of magnesia . . . . . . . . . . . 3.511
Alumina and iron peroxide . . . . . . . . . 3.861
Phosphoric acid (P, O5) . . . . . . . . . . 819
Biliceous residue . . . . . . . . . . . . .. 5.620
Moisture, organic matter, loss, ete. . . . . . , 3.349
100.000

It would calcine into good lime fit for all ordinary uses in
building, etc., and the phosphoric acid it contains would add
to its value, when applied to poor soils as a top-dressing.

BrEATHITT COUNTY.

CoaLs.
No. 2610—CoaL. PEighty-eight inches. Wolf creek, Breathitt
counidy. Collected by J. M. Hodge.
A weathered sample of splint coal.

No. 2611—CoAaL, Fifty-nine inches. Berry Turner's. Long's
creek, Breatlitt county. Sample from the lower (hirty
inches. Collected by J. M. Hodge.

A pure-looking, piteh-black coal; fracture irregular with
shining surfaces. No pyrites apparent, and very little fibrous

coal.
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No. 2612—Coar. Gouch & Co.; Jokn Little's Branch, North
Fork of Kenltucky river, Breathitl county. Middle of the
46-inch seam. Collected by J. M. Hodge.

A weathered sample of what appears to be a splint coal.

No. 2613—CoalL. Forty-two inches; splint and bituminous.
Green Taulbee's. Collected by J. M. Hodge.
A weathered sample.

No. 2614—CoaL. Sixty inches. L. H. Nobles, Leatherwood
Branch of Lost creek, Breathilt couniy. Collected by J.
M. Hodge.

A much weathered sample of what seems to be a splint coal.

No. 2616—CoaL. Horty-three inches. Head of Lealherwood
Branch of Lost creek. Collected by J. M. Hodge.
A pure-looking, pitch-black coal. No pyrites apparent, and
but little fibrous coal.

No. 2616—CoAL. Bituminous coal, 33 inches; cannel coal, 3
inches. Collected by J. M. Hodge.
A weathered sample of the lower 27 inches of the bitumi-
nous coal.

No. 2617—0oAL. Sample of the cannel coal of the next pre-
ceding. Collected by J. M. Hodge.
A much weathered sample.

No. 2618—CoaL. Gouch & Co.; John Little Branch, North
Fork of Kenlucky river. Bituminous coal, 35 inches;
cannel coal, 11 inches. Breathitt county. Selected sample
of the cannel coal. Collected by J. M. Hodge.

No. 2619—CaNNEL CoAL. Picked sample. Crawfords. Be-
ginning Branch of Middle Fork of Kenlucky river.
Breathitt county. Collected by J. M. Hodge.
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The cannel coals, Nos. 2617, 2618 and 2619 are distinguished
by their large proportions of volatile combustible matters—
41.70, 53.80 and 41.10 per cent. severally. The best of these,
No. 2618, leaves only 5.54 per cent. of ash, and is quite a
pure good cannel coal. The two others, containing 24.20 and
11.20 per ceat. of ash material, are proportionately less valua-
ble. The ash percentage in all these coals, except Nos. 2611
and 2618, is above the average of good coals, varying from
9.40 per cent. in No. 2610, and 10. per cent. in No. 2613, up to
24,20 per cent. in No. 2617.

The much weathered samples, Nos. 2612 and 2614, show very
large proportions of hygroscopic moisture. Other weathered
samples contain it in from 2.00 to 3.80 per cent. In these
cases, the coal further in the bed, where it has not been ex-
posed to the atmospheric agencies. would probably contaim
very much less moisture.

BuTtLErR CoUNTY.

No. 2620—MINERAL WATER, from Sunny Lane Spring, near
Mr. L. B. Orange's, Sunny Lane, Buller county. Collected
by C. C. Cohron, M. D., October, 1885

COMPOSITION IN 1000 PARTS OF THE WA I'ER.

Carbonate of fron . - .+ v < 0 2w e 0w e s ‘ 0.1315 | Held in solution
Carbonate of lime . . . . . . . . . . Yo aED s L0147 by carbonic
acid.

Carbonate of magnesia . . . . . . . . . . . . .. L0110
Carbonate of soda .0251

Sulphate of lime . . . . ... .........| .025|
Sulphate of potash . . . . . . . . . . . .. .. ] .0103 .
Chloride of sodium . . . . . . . . . . . . . .. | L0100 |
Bilied . T - s i iPLs o BETaim o g Sl | 0264 i

Total saline matters in 1000 of the water . . . . 0.2545 t

—— S e e——— S —

It appears to be a good saline chalybeate water,

CaLLoway CoOuUNTY.

SoiLs, Erc.

No. 2621 —VirGciN Soin of lark’s river bollom. Taken 10
inches deep. Murray, Calloway county. Collected by R.
H. Loughridge.
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Dried soil in moderately firm clods of a dirty brown-grey
color. It all passed through the coarse sieve.* Its siliceous
residue left a little sand on the fine sieve.t

No. 2622—ViIRrGIN So1L of the first bollom of Tennessee river.
W. E. Brown’s place, soulh of Shannon creck. Sample
taken lo the depth of twelve inches. Growth: while, red,
and waler oaks, sweel gum, scaly-bark lickory, some pop-
lai, sassafras, ask, papaw, spicewood and redbud. Col-
lected by R. H. Loughridge.

Dried soil of grey-brown color. Clods firm. All passed
through the coarse sieve except a very small quantity of shot-
iron ore. Its silicious residue, from digestion in acids, all
passed through the fine sieve, except a very small quantity
of fine quartz sand.

No. 2623—VIRrGIN SoiL of the Big Barrens, 10 miles north-
west of Murray, Calloway county. Sample laken lo the
depth of 6 inches. Timber: red, post, black-jack and
white oaks and hickory, all small. Collected by R. H.
Loughridge, 1885.

Dried soil of a grey-brown color. Clods friable. All passed
through the coarse sieve, except a small quantity of small shot-
iron ore and vegetable debris. Its silicious residue all passed
through the fine sieve, except a small quantity of fine white
sand.

No. 2624—SuBsoIL of the next preceding, taken from 6 o 10

inches deep. Collected by R. H. Loughridge, 1885.

Dried subsoil of a lighter and more reddish grey-brown color
than the preceding. Clods rather firm. All passed through
the coarse sieve, except a small quantity of shot-iron ore and
vegetable debris. Its silicious residue all passed through the
fine sieve, except a small qnantity of fine white sand.

No. 2625—VIRJIN SoiL oF UPLAND, 1 mile north of New Prov-
idence, Calloway county. Taken lo the depth of 8 inches.
Timber : red and post oaks and hickory. Collected by R.
H. Loughridge.

* Coarse sieve has 64 mesbes to the centimeter square.
t Fine sieve has 1600 meshes to the centimeter square.




CHEMICAL REPORT. 29

Dried soil of a light-grey-brown color. Clods friable. All
passed through the coarse sieve, except a small quantity of
vegetable debris and small shot-iron ore. Its silicious residue
all passed through the fine sieve.

No. 2626—SUBsoIL of the next preceding, taken 8 to 12 inches
deep. Collected by R. H. Loughridge.

Dried soil of a lighter color and more reddish than the pre-
ceding ; clods more firm. All passed through the coarse sieve
except a small quantity of vegetable debris. Its silicious resi-
due all passed through the fine sieve.

No. 2627—VIRGIN SoiL of the second botlom of Tennessee
river; W. K. Brown’'s place, south of Shannon creek, Cal-
loway county. Taken to the deplh of 6 inches. Growth:
Spanish, red and white oaks, poplar, gum, chestnul and
black locust. Collected by R. H. Loughridge, 1885.

Dried soil of a dark grev-brown color. Clods friable. All
passed through the coarse sieve except a small quantity of
vegetable debris and small shot-iron ore.

No. 2628—SuBsoIL of the next preceding, laken to depth of
6 o 12 inches. Collected by R. H. Loughridge.

Dried soil of a light reddish-grey-brown color. Clods fri-
able. All passed through the coarse sieve except a small
quantity of vegetable debris. Its silicious residue all passed
through the fine sieve, except a small quantity of fine white
sand and a few small specks of mica.

No. 2629—VigGIN UrLAND Soir, § miles east of Murray, Cal-
loway county. Taken lo the depth of 10 inches. The soil
is dark for ome inch, and then a light-brown loam to the
subsoil. Growth : red oak chiefly, some post oak and hick-
ory. Collected by R. H. Loughridge.

Dried soil of a light yellowish-grey-brown color. Clods
somewhat firm. All passed through the coarse sieve except
a small quantity of vegetable debris and fine shot-iron ore.
Its silicious residue all passed through the fine sieve except a
small quantity of fine sand.
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No 2630—VireiN SoirL. Upland sandy loam of the ‘‘Coal-
ings”’ of the south-east corner of Calloway couniy Taken lo
the depth of 6 inches. Original growth : red, black Spanish
and post oaks and hickory. Collected by R. H. Loughridge.
Dried soil of a dirty brownish-buff color. Clods quite fria-

ble. All passed through the coarse sieve except a little small

shot-iron ore. Its silicious residue all passed through the fine
sieve except 2.8 per cent. of fine white quartz sand.

No. 2631—SuBsoIL of the next preceding. Sample from depth
between 6 and 12 inches. Collected by R. H. Loughridge.
Dried subsoil of a brownish-yellow color. Clods moderately

firm. All passed through the coarse sieve except a small quan-

tity of small shot-iron ore. Its silicious residue all passed
through the fine sieve except 2.5 per cent. of fine quartz sand.

No. 2632—VIRGIN SoiL of Post Oak Flatwoods, ¥ miles east
of the Murray and Paris road, near the Tennessee Stale
line. Sample taken to the depth of 6 inches. Timber : post
and red oaks. Collected by R. H. Loughridge.

Dried soil of a dirty grey-buff color. Clods friable. All
passed through the coarse sieve except a small quantity of fine
shot-iron ore. Its silicious residue left 5.8 per cent. of fine
white sand on the fine sieve.

No. 2633—SuBsoIL of the next preceding. Sample from depth
between 6 and 12 inches. Collected by R. H. Loughridge.
Dried subsoil of a light-yellowish-grey color. Clods some-

what firmer than of the preceding. Coarse sieve removed from

it only a small quantity of small shot-iron ore. Fine sieve sepa-
rated 5.05 per cent. of fine white sand from its silicious residue.

No. 2634 —VIrRGIN BorroM SoIlL of Shannon creek. Taken to
the depth of 6 inches. A dark-blackish loam. Growth:
white and red oaks, poplar and some walnut. Collected
by R. H. Loughridge.

The coarse sieve separated a considerable quantity of shot-
iron ore. Fine sieve removed 2.05 per cent. of fine sand from
silicious residue.

No. 2635—S8vuBsoIL of next preceding. Taken al depth of 6
to 12 inches. A stiff yellowish clay. Collected by R. H.
Loughridge.

Dried subsoil of a light-grey yellow color. Clods guite firm.
Coarse sieve removed a small guantity of shot-iron ore. Fine
sieve separated 2.2 per cent. of fine white sand.
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The alluvial river bottom soils, Nos. 2621, 2622, 2627, 2628,
2634 and 2635, with the single exception of No. 2621, from
Clark’s river bottom, have the composition of good fertile
soiis, containing all the essential elements and organic matters
in more than average proportions, and with good culture and
sufficient drainage ought to be quite productive. No. 2621 is
quite deficient in lime and phosphoric acid, and would,
doubtless, respond favorably to applications of super-phos-
phates or other fertilizers containing these essential ingredients.

Lime is apparently quite deficient, not only in this but in
soils Nos. 2625, 2626 and 2631, and is below a good average in
Nos. 2623, 2624 and 2633. Top-dressings of slacked lime or
ground limestone would, no doubt, be profitable to all these
soils. Phosphoric acid is very deficient in soils Nos. 2621,
26256 and 2626, and in proportions below a good average in
Nos. 2623, 2624, 2629, 2630, 2631 and 2632. Potash is very
deficient in Nos. 2630 and 2632, and below a good average
proportion in No. 2623. No. 2630 appears, by its chemical
composition, to be the poorest of all these soils; but this, as
well as all the others, if well drained and properly cultivated,
with the use of suitable manures or fertilizers, may be made
to produce good crops.

SaANDs OF CarLroway CoUNTY.

No. 2636—F1NE Micaceous SAND, slightly calcareous. Crela-
ceous formation, 2 miles north-east of New Concord. Col-
lected by R. H. Loughridge.

A very fine-grained white sand, containing minule specks
of mica. All passed through the coarse sieve. Its silicious
residue, from digestion in acids, all passed through the fine
sieve except 4.45 per cent. of fine white quartz grains with
small specks of mieca.

No. 2637—SAND apparently similar to preceding, bul slightly
colored brownish with iron peroxide. Collected by R. H.
Loughridge.

All passed through the coarse sieve. The fine sieve sepa-
rated from its silicious residue only 6.75 per cent. of small
quartz grains with mica scales.
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COMPOSITION OF THESE CALLOWAY COUNTY SANDS.
(Calculated Dried at 212° F.)

Number in Report. , 2636 2637

Organic and volatile wmatters . . . . . . . . . ., . .. ., . : 1.815 0.690)
Alumins, iron peroxideand P, Oy . . . . . . . . . ... | 605 .50
Limecarbonate . . . . . . . . . . . . . . . .. ... ' .090 .09
MAGHORIS. & o wos 0 5 & %oow v 5 3 e ey W m K K GBS w6 W e ‘ .232 trace.
Potueh removed by acids . . . . . . . . .. . . . . ... .044  not est.
Soda removed by acids , . . . . . . . .. ... L © notest. | not est.
Water expelledat600°F. . . . . . . . .. . . ... .. EEEEN . K
Sand and insoluble silicates . . . . . . . . .. .. 0. .. 97.395 98 145

Folsl: = v o v g 9w v o % 99 ¢ 5 5 WEE § & 100,181 99 43>
Hygroscopic moisture . . . . . . . . . . . . . . . . .. | 0.075 0 025
Total potash . . . . . . . . . . ... ... ... ... 0.5614 0.289

These sands might be useful in glass-making or to mix with
tough clays for pottery, ete.

CaLLoway CouNTY.
CLaYs, KTC.

No. 2638—CLaY. Siliccous earth (or decomposed chert) from
Brandon’s Mill. Lower Carboniferous siliceous group.
Calloway county. Collected by R. H. Loughridge.

A very fine-grained, friable, white mass, containing small
pieces of undecomposed chert. Powder harsh to the feel.

No. 28390—Cray. Tertiary, half a mile south of Wyalls
school-house, north-west part of Calloway county. Col-
lected by R. H. Loughridge, June 17, 1885.

A white clay. Powder feels soft. Contains about 21 per
cent. of fine white sand.

No. 2640—WuITE P1PE-cLAY. Below Quaternary gravel. R.
Morris’, east of New Providence. Used for pottery. Col-
lected by R. H. Loughridge.

Color, light-buff-grey, with some darker streaks. Powder
soft, contains a small proportion of very fine sand.

No. 2641—BrLack Pyritous PrLasTic CrLAy. Tertiary; below
the white pipe-clay. R. Morris’, east ¢f New Praovidence.
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Indurated, imperfectly laminated, fine-grained. Powder soft.
Light slate color. Contains a few small grains of pyrites.

No. 2642—BLACK JOINT-CLAY or so called soapsfone. Lig-
nitic Tertiary. Murray, Calloway county. Collected by
R. H. Loughridge.

Fine-grained, indurated clay, showing minute specks of mica.
Tough. Fracture irregular, with imperfect lamination. Said
not to glaze in pottery. Washed out 39.78 per cent. of light-
brown, fine sand, containing a [ew small mica scales.

No. 2643—CLAY from Russell's Pollery, 6 miles east of Mur-
ray. Collected by R. H. Loughridge.
Nearly white, with a few small brownish ochreous veins.

No. 2644—DARK CrLAY. (Bluish when wet.) Mahan's, 6 miles
east of Murray. Collected by R. H. Loughridge.
Color, purplish-slate-grey. Contains minute mica scales,
and about 39 per cent. of fine white sand, with minute mica
scales.

No. 2645—Brack Prastic CLAY wunderlying white clay at
Rufus Morris’, east of New Providence. Tertiary. Col-
lected by R. H. Loughridge.

Resembles the next preceding. Imperfectly laminated.

No. 2646—YELLOW CLAY o7 ockre. Wadesboro. Collected by

R. H. Loughridge.

Of a handsome yellow ochre color. Calcines of a handsome
red color. Fuses before the blow-pipe. Resembles No. 2572,
of Ballard county (which see). Laminated. Lamins varying
in depth of tint.
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The decomposed chert No. 2638, is mainly very fine and
pure siliceous sand. It would serve well to mix with tough
clay to reduce its shrinkage, etc. It might answer to make
what are called Bath bricks, used for scouring purposes or
polishing, and possibly could be used as an ingredient of
white glass.

These are mostly good refractory clays. Those which con-
tain the least of fluxing materials, snch as iron oxide, lime,
potash, soda or magnesia, are the most refractory, and would
make good fire-brick or linings for furnaces, etc. Many of
them wounld make good white pottery ware or terra-cotta.

No good reason appears from the analysis why No. 2642
should not glaze,* as, on testing it for sulphate of lime, very
little was found in its composition.

The least refractory of these clays is, undoubtedly, No,
2642, which contains 3.500 per cent. of iron peroxide; 0.928
per cent. of potash, etc. The large proportions of these flux-
ing materials is, however, partly neutralized by its large pro-
portion of silica.

The ochreous clay—yellow ochre—might be used as a cheap
pigment, either raw or calcined. (See remarks on Ballard
ocounty clays, etc.)

Cray CounTy.

Coals.

No. 2647—CoaL. Fifty-one inches. Isaac Jackson's, left
Fork of Goose creek, Clay couniy. Collected by G. M.
Hodge, December, 1885.

A pure-looking coal. No apparent pyrites and but little
fibrous coal. Ferruginous stains on some of the pieces.

No. 2648—CoaL. Thirty-one inches. T. T. Garrard s mine,
east side of Goose creek, al its forks. Sample from 200 feel
under. Collected by G. M. Hodge, December, 1885.

A pure-looking, pitch-black coal, with very little fibrous coal
and only a few specks of pyrites.

. With common salt alone.
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No. 2649—Coar. Thirty-nine inches. Mrs. S. A. White's,
Salt Works mine. Sample from twenty feel under. Col-
lected by G. M. Hodge.

Resembles the preceding. No pyrites apparent.

No. 2650 —CoaL. Forty-five inches. (7. L. Hornsby's, Laurel
creek, Clay county. Collected by G. M. Hodge.
Apparently a good splint coal. No apparent pyrites, but
some ferruginous stains. Seems to be a somewhat weathered
sample.

No. 2651—Coarn. Forly-seven inches. (¢ M. Jones', Beech
creek, Clay counly. Sample of the upper 32 inches. Col-
lected by G. M. Hodge.

Somewhat weathered.

No. 26562—CoaL. Forty-seven inches. (/. M. Jones', Beech
creek. Sample of the lower 15 inches. Collected by G. M.
Hodge.

A much weathered sample.

No. 26563—CoaL. Bituminous, 30 inches; cannel coal, 5
inches. J. T. Smillk’s, Tom’s Branch, Left Fork of Goose
creek. Sample of the bitwminous coal from 15 inches under.
Collected by G. M. Hodge. (See No. 2647.)

A much weathered sample, with reddish, ferruginous incrus-
tation.

No. 2654—Coavr. Thirty-eight inches. Alvis Hubbard s,
Katy's creek. Red Bird creek, Clay county. Collected by
G. M. Hodge.

A somewhat weathered sample.

No. 2665—CANNEL CoaL. J. 7. Smilth’s, Tom'’s Branch Goose
creek. (See No. 2653.) Bituminous coal, 30 inches; cannel
coal, b inches.
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The large preportion of ash of No. 2652, viz.: 32 per cent.,
greatly reduces its value, especially for transportation, and
its more than 6 per cent. of sulphur would prevent its profit.
able use in the working of iron. Nos. 2655, 2654 and 2653,
containing severally 11.80, 9.30 and 1G.80 per cent. of ash,
are proportionately reduced in value, especially for coke-
making, The lowest ash proportions are found in Nos. 2448,
2650 and 2647, being 5.80, 6.00 and 6.40 severally. The large
amount of ash in several of these Clay county coals would

not prevent their profitable use as fuel in the vicinity of the
several beds.

CLiNnTON COUNTY.
MivERAL WATER.
No. 2656—MINERAL WATER from Sewell s Mounlain, near

Albany, Clinton county.

Near the summit of Poplar or Sewell’s Mountain. Issues
from beneath a heavy ledge of carboniferous sandstone or
conglomerate. Flow small. Temperature 52° F. Collected by
R. H. Loughridge.

COMPOSITION IN 1000 PARTS OF THE WATER.

EHOh CHEBOIHIE. . « o o 6w % s e & ® oW B e B e % 0.320 ) Held in solu-
Lime carbonate . . . . . . . . . . . . . ... L o .01 } tion by car-
Magnesiacarbonate . . . . . . . . . . . .. ... .021 bonic acid.
L e N A A N R A L ¢ 020

Potash and soda salts in minute quantity . . . . . . . . ' not est

A weak chalybeate water. Good of its Kind.

FLEMING COUNTY.
Mi~vERAL WATERs.

No. 2657—CHALYBEATE WATER from Fox Spring. Geological
position : near the lop of the corniferous group. Collected
by W. M. Linney.

No. 2658— WHITE SuLPHUR WATER. JFox Springs. Geologi-
cal position: Black slale. Collected by W. M. Linney.
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COMPOSITION IN 1000 PARTS OF THE WATER.

Number in Report. | 2657 2658

Carbonateof iron . . . . . . . . .. . ... .. ..., 0.0130.|  0.0016
Carbonateof ime . . . . . . . . . . . . . .. .. ... “ w5 0982
Carbonnte of magnesia . . . . . . . . . ... ... ...0..... .0430
Solpbalteof POl . . v v « o = = v owow oo w ow w6 0175, . . L.
Sulphateof potash ., , . . . . . . . . ¢ v 5 0 i v o L0244 0142
Suipbuteof soda . . . . . .. . .. o000 L .0424 L0460
Sulphateof lime . . . . . . . ... ... ....... 0483 | . . . . .
Sulphate of magnesia . . . . . . . . . ... .. ... 0485 { . . . . .
Chloride of sodium . . . . . . . .. . . ... ..... trace. L0427
Carbonateof sola . - - o+« s v i e e e e w s d Ve b4 - .0538
L H U I R N R R .0328 .0238
Organic mattersand loess . . . . . . . . ., . .. ... o221 . 0802

SO & o G B R N E e 8 B R o s 0.23% 0 4035

No. 2657 is a good saline chalybeate water. No. 2658 is an
alkaline saline chalybeate, containing much less of salts of
iron than the other.

Furton COUNTY.

No. 26569—GREY SiLT orR LoEess. Near the top of the bluff at
Hickman, Fullon county. Collected by R. H. Loughridge.
Dried silt of greyish-cinnamon color. Clods friable. All

passed through the coarse sieve, except a few small rock frag-

ments. Its siliceous residue, from digestion in acids, all passed
through the fine sieve.

COMPOSITION.—(Air Dried)

Alumina and manganeseoxide . . . . . . . . . . . .. . . . .. ) 4.062
Tron:peeokiB@e v 5 D G 0E B8 W e 5 R T B R b e e e o om 2.125
Lime carbonsate . . . . . . . . e e e e e e, 14.900
Magnesia carbonate . . . . . .. . . L L L Lo L., L 7 670
Phosphoricacid (P, O;) . . . . . . . .. ... ... .. ..... 173
Potush extracted by acids . . . . . . . . . . . . . . ... ... .. .521
Sodaextracted byacids . . . . . . . . . 0.0 se 0w e . ; 1.082
Sand and ineoluble silicates . . . . . . . . . . . . . . . . . . . .. 67 295
Moisture, organic matters, ete. . . . . . . . L L. ... ... ... 2.172

Toldl = oo v v o osie & % 8 B @ @ @ % RS S RS D BT 100 00
Potash in silicious residue . . . . . . . . . . . . .. . . . . . ... 1.410
Soda in siliceous residue . . . . . . . . . . . . . . e e .. 1.268

(See No. 2142 in previons report for unalysis of the lower
portion of this bed.)
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GRraves Counry.
SoiLs.

No. 2660—VIRGIN SoIL of Mlack-jack oak barren, (hree miles
north-west of Mayfield. Taken (o the deptl of 10 inches.
(rrowth : chiefly black-jack oak and soine yowung red ovaks.
Collected by R. H. Loughridge.

Dried soil of a grey-brown color. Clods friable. All passed
through the coarse sieve.* Its siliceous residue, from digestion
in acids, all passed through the fine sieve.t

No. 2061 —SuBsoiL of the next preceding. Taken from 6 lo
12 inches deep. Collected by R. H. Loughridge.
Dried subsoil of a grey-buff color. Clods comparatively
firm. All passed through the coarse sieve. Its siliceous resi-
due, from digestion in acids, all passed through the fine sieve.

COMPOSITION OF THESE GRAVES COUNTY SOILS.
(Calculated Dried at 212° F)

1
Number i Repuort. 2660 | 2661

Organic and volatile nmatters . . . . . . . . . . . . . 2,639 2 187
Alumina and manganese oxide . . o v WNOE B OB B B s 2,636 3.5611
Iron peroxide . . . . . . . . . . . - ... 1.756 2. 484
Lime curbonate . . . . . . . . . . . . .. . ... 096 147
Magnesin . . . . . . . . . . ... . L : . 169 235
Phosphoricacid (P, O0,) . . . . . . . . . .. . . .. .. .084 .49
Potash extructed by acids . . . . . . . . . .. . .. . .. . 149 110
Sodaextracted by peids . .~ . . . . ... .o L not cst, .039
Water expelled at 3804000 F. . . . . . . . . .. . ... T 1.166
Sand and insoluble silicates . . . . . . . . . . . ... . 91 295 | ®9 813
7 R e E R R 99.510 19.731
: et s
Hygroscopic moisture . . . . . . . ... -0 e .. 0.915 0.576
Potagh in silieeous ressdue . . . . . . . . . oL L L. L 1,732 1.827
Soda in siliceous residue . . . . . . .. L L. L L. . L. 1 461 .B870

Characterof the soil . . . . . . . . . . . . . . « .« . { s‘::l:gn}{-'::_ subsoil.

These may be characterized as light soils, containing moder-
ate, or small proportions of organic matters, lime and phos-
phoric acid, with an average amount of potash  Manures
would be required to keep up fertility.

— i —— —————

* With 64 meshes to the centimeter square.
T With 1600 meehes to the centimeter square.
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GrAVEs COUNTY.

CLAYS.

No. 2862—AReNAckEous CLAY [ from decomposing chert ?).
Reailroad cul, 3 miles north of Boaz slation. Qualternariy.
Collected by R. H. Loughridge.

Lump of the hardness of chalk, of a fine granular texture;
light-brownish-grey color. A portion of a small, whitish,
rounded chert pebble in the sample. Somewhat plastic, very
difficult to fuse before the blow-pipe.

No. 2663—CrayY, 3 miles west of Linnville. Lagrange Ter-
tiary gronp. Collected by R. H. Loughridge.
Dried clay ol a light-brownish grey color. Fine textured.
Infusible before the blow-pipe.

No. 2664— WHiTisH PIPE-CLAY. Sowil of Guill Hill. Rail.
road cul, 3 miles south of Wingo. Tertiary. Collected by
R. H. Loughridge.

Dried clay of a light-brownish-grey color; nearly white. Of
very difficult fusion before the blow-pipe.

Ne. 2865—CLAY. Boaz Slalion. Collected by R. H. Lough-
ridge.
Dried clay, nearly white (light-brownish-grey). Fine tex-
tured. Very difficult to fuse before the blow-pipe.

No. 2866—Cray from Howard s poltery, at Bell City. Col-
lected by R. H. Loughridge.
Dried clay, nearly white (of a light-brownish-grey color),
with some ferruginous stains. Fine textured. Infusible be-
fore the blow-pipe.
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COMPOSITION OF THESE GRAVES COUNTY CLAYS.

(Air Dried.)

Number in Report. l 262 ' 2663 2664 2665 2666
e — o =
Billew o ¢ 5 5 o i6.780 62,880 76.120 61,920 56.980
Alumina 14.740 | 25.880 16,960 30.060 32.160
Iron peroxide . . . . . . 1.640 2.900 1.420 . 300 2 160
Lime . . . . . . | itrace. trace. trace. truce. truce.
Musnesin l .189 .319 317 | .064 .209
Potash . . . . . . . . .. 1.440 1.147 1.361 1.602 .838
Soda . . . . . . 117 928 245 .239 111
Water, ctc. ‘ 4.894 6.146 5.587 5.815 7.542

Totl | 100.000 | 100.000 | 100.000 | 100.000 '*—m_ﬂmu
Finesand . . . . . . . . l 2 400 not est. not est. not est. 1644

The arenaceous clay, No. 2662, contains enough alumina
to make it plastic enongh for the manufaciure of good fire-
brick, etc. No. 2664 has an analogous composition, and had,
probably, the same origin. The other clays are quite plastic,
very refractory, and good for the manufacture of light-colored
or white pottery-ware, fire-brick, etc., and terra-cotta.

No. 2667—CoOAL.

A somewhat weathered sample.

Hanrrnaxy CouxNty.

No. 26€8—CoAL (sample 4).

creek. Forty-one inches thick.

CoaLs.

Sixly-three inches.

Dale Bledsoe's, Reuben
Branch of Beech Fork of Middle Fork of Kenlucky rircer.
Collected by G. M. Hodge.

Has no apparent pyrites.

Three and a quarter miles anbore
the mowth of Clover Lick creek of Poor Fork of Cumberland
river. Oulerop sample from lhe exposure in the bed of the

sample 3. Collected by R. C. B. Thruston.
A slightly weathered sample.

No. 2669—CoAl.

T. H. Morgan, August 24, 1885,
A much weathered sample, containing a few pieces of bright

hard coal.

Siz feel fice inches thick.
Looney ereek, about 2 miles abore the month.

A seam 75 Lo 100 frel below

Right bank of

Collected by
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No 2670— CoaL on the land of E. Dickson, on Tanirough
Branci of Poor Fork of Cumberland river, 20 miles from
Mount Pleasantf. Coal No. 1.? Collected by R. C. B.
Thruston.

A much weathered sample.

No. 2671—CoaL a quarter of a mile up Tyrey's Branch of
Clover Lick creek (8 miles above ils mouwth) of Foor Fork
of Cumberland river. Collected by R. C. B. Thruston. The
coal shows, across Tyrey’s Branch, 41 inches thick.

A weathered sample of the outcrop.

No. 2672—CoaL in Fickle's Cove of Looney creek, on J. Jen-
kins' land. Coal 6 feet 4 inches thick.
A weathered sample.

No. 2673—CoalL. Right bank of Looney’ s creek, aboul 2 miles
above the mowlh. Coal 4 feel tlhick. Collected by T. H. Mor-
gan, August 24th, 1885.

A much weathered sample.

No. 2674—Coa1 (sample No. 5). Garner's Hollow, 15 miles
above the mouth of Poor Fork of Cumberland river. Cannel
coal 42 inches, on land of John L. Cornetl, beneatl cannel
shale. Collected by R. C. B. Thruston.

No. 2676—CoaL (sample No. 6). Thirty-siz inches thick.
Garner's Spring, 156 miles above the mouth of Poor Fork.
One hundred and forty feel above black limestone.

A much weathered and dirty sample. (Dust was sifted out
before analyzing.)

No. 2676—CoaL (sample No. 7). Head of Island Branch of
Poor Fork of Cumberland river, 16 miles from Mount
Pleasant ; 180 feel above black limestone. Coal b1 inches
thick, on land of Jokn L. Cornetf. Collected by R. C. B.
Thraston. :
A much weathered sample. The dust was sifted out before

analyzing.

No. 2677—CoaL (sample No. 9). Head of Island Brancl of
Poor Fork of Cumberlund river. 8Soft coal below sample 8,
238 inches thick. Collected by R. C. B. Thruston.

Somewhat weathered. The sample contained some slaty
pieces, which were retained when it was analyzed.
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No. 2674 contains so much ash material, 37.9 per cent., as
to cause it to be unprofitable for transportation or the manu-
facture of coke. The profitable use of its 61.1 per cent. of
combustible materials could only be made near the bed. No.
2667 also contains more than a good average of ash. Several
of these coals, especially those with little ash and sulphur,
would make good coke. No. 2609, which gives only 3 per
cent. of ash, presents the apparent anomaly of vielding a
friable coke. This can only be explained by the fact that
it was a much weathered sample. Very probably the coal,
deeper in the bed where it has not been altered by the
atmospheric agencies, will be found to give a spongy coke,
like its neighboring coal in this schedule, No. 2668, which it
resembles in composition.

HarLaN Covnty CoaLs, Erc.—Continued.

No. 2678—Coal (sample 10), from near the mouth of Island
Branelh of Poor Fork of Cumberland river. 16 miles from
the Court-house of Harlan county. Coal 36 inches, wilh
two thin partings of jfibrous coal. Land of Jokhn L. Cor-
netl. Collected by R. C. B. Thruston.

A slightly weathered sample, containing some slaty pieces.

Part of it is bright fat coal.

No. 2679—Coal (sample 13). George Turner's bank, 1 mile
above Mount Pleasand, in Big Black Mountain, on Clover
Fork of Cumberland river. Coal 48 inches. No parting.
Collected by R. C. B. Thruston.

A bright pitch-black coal, fracture generally cuboidal and
irregular. Very little fibrous coal apparent, but some gran-
ular pyrites.

No. 2880—CoaL (sample 14). Mr. Silas Woodson Kelly s,
Yocum’s creek, Clover Fork of Cumberland river. Sample
from 2 seams, 22 and 17 inches thick severally, separated
by 8 inches of shale. Lower 17-inch layer is very hard
and rick. Collected by R. C. B. Thruston.

Apparently a pretty good. firm splint coal, not much fibrous
coal between the laming, and no apparent pyrites.
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No. 2681 —BiTuMIiNOUs SHALE (sample 15). Sharpe's creek
of Yocum’s creek of Clover Fork of Cumberland river.
Land of John Farley. Shale 15 inches thick, above coal 26
inches thick. Collected by R. C. B. Thruston.

No. 2682—CoaL (sample No. 16). Twenty-five inches of the
bed above described. Collected by R. C. B. Thruston.
A bright pitch-black coal, breaking generally irregular cuboi-
dal. Very little fibrous coal and no pyrites apparent in the
sample.

No. 2683—CoAL (sample 17). Right Hand Fork of Yocum's
creek of Clover Fork of Cumberland river. Land of Wright
Winn. Collected by R. C. B Thruston. Coal 31} inches
in all, with a clay parting,

Portions breaking somewhat irregularly; pitch-black, with
shining surfaces. Other portions dull black, breaking in
irregular lamins, with but little fibrous coal between them,
and no apparent pyrites,

No. 2684—CoaL (sample 18). Turkey-pen Branch of Poor
Fork, 14 miles above Harlan Court-house. [Land gf Jona-
than Cornett. Coal 39 inches thick. Collected by R. C. B.
Thruston. Sample from the lower 39-inch seam.

A somewhat weathered sample of what appears to be a splint
ooal, much of the sample in a powdered condition. Some
fibrous coal and softer, brighter lumps in the sample.

No. 2685—CoaL (sample 19). On Isaac Creech’s land on Mud
Lick Fork of Seagreaves creek of Clover Fork of Cumber-
land river. Collected by R. C. B. Thruston. Sample from
the 23, 11 and 5-inch seams, which are parted by thin shale
layers.

A pitch-black coal, breaking generally into irregular lamin:e
with shining surfaces. Some pieces more dull. Some bright
scales of pyrites and fibrous coal apparent.

No. 2686— CoaL (sample 20). Child’s creek of Clover Fork of
Cumberland river. Collected by R. C. B. Thruston. Sample
of 40 inches of the 44-inch seam near the bottom of the bed.
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Sample from the outcrop, badly weathered. The bed has
a soil roof and is opened at the side of a bridle path.

No. 2687—Coarn (sample 21). Child’s creek of Clover Fork
of Cumberland river. Three hundred feel below sample 20.
Collected by R. C. B. Thruston. Sample from the 21, 5.
and 11-inch seams. One shale parting. Sandstone roof.

A hard splint coal, dull black, with but little fibroms coal
and no apparent pyrites.

No. 2688—CoAL (sample 22). On Buck Branch of Childs
creek qf Clover Fork. Sample includes all the 3 seams of
the bed, 10, 13 and 11 inches severally, which are parted by
thin layers of shale. Collected by R. C. B. Thruston.
Generally splint coal. But little fibrous coal and no pyrites

apparent. Some ferruginous incrustation. Portions break-

ing irregularly, with pitch-black, irregular surfaces.
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The bituminous shale, No. 2681, with its 47.48 per cent. of
ash, yet contains 51.48 per cent. of combustible matters, vol-
atile and fixed, including 5.436 per cent. of sulphur. It would
not bear the cost of distant transportation, nor could it well
be used for fuel for most manufacturing purposes, yet it may
find profitable application in the close vicinity of the bed.

Several of these coals above described are very good coking
coals, especially those which leave but little ash and contain
a small proportion of sulphur. Coal No. 2688, which con-
tained so much moisture—6.18 per cent., and left only a pul-
verulent coke—being a much weathered sample, may be found
a good coking coal deeper in the bed, where it has been pro-
tected from the atmospheric agencies.

HarrLan County CoaLs—Continued.

No. 2689—CoaL (sample 23). Buck Branch of Childs creek
of Clover Fork. Three hundred and twenty-five feel above
sample 22. Collected by R. C. B. Thruston. Sample from
all the coals of the bed.

A mixed sample. Some splint coal, with fibrous coal be-
tween the lamins, but no apparent pyrites; other portions
breaking irregularly, with pitch-black, shining surfaces.

No. 2690—CoAL (sample 24). Baily Hollow of Clover Fork,
203 miles above Mouni Pleasani; 135 feel above drainage.
Collected by R. C. B. Thruston.

Sample from 36 and 8-inch layers. The 36-inch coal is a fat
coking coal, with four bands of fibrous coal. The 8-inch coal
below is harder, with some little splint coal.

The bed has five several seams of coal, in all 656 inches, sepa-
rated by five layers of shale, in all 41 inches. With sand.

stone roof.

No. 2691—CoaL (sample 25). Head of Child s creek of Clove:
Fork, within 20 yards of the Stale line, 30 feel above sam-
ple 20. Sample from the wpper 24-inch coal.

The bed contains four seams of coal, separated by three lay-
ers of shale, with a conglomerate sandstone roof.
The sample seems to have been weathered.
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No. 2692—CoAL (sample 26), of the 24-inch splint coal in the
bed described under the next preceding number. Collected
by R. C. B. Thruston.

Contains some fibrous coal, but no apparent pyrites. Some
pieces break irregularly, with bright shining, pitch-black, irreg-
ular surfaces.

No. 2693—CoAL (sample 27). Near head of Child's creek of
C lover Fork, 380 feet below sample 26. (The same as sample
90 (No. 2686), but from a beller opening. This sample not
as much weathered as thatl.)

Mostly splint coal, showing but little fibrous coal and no
apparent pyrites. Some portions softer coal, breaking some-
what irregular, with bright irregular pitch-black surfaces.

No. 2694—CoAL (sample 28). Right-hand Fork of Breeding
Creek of Clover Fork. Collected by R. C. B. Thruston.
(Splint coal 6 inches, shop coal 26 inches.)

Generally hard, dull-black, breaking into irregular laminse
with but little fibrous coal, and no apparent pyrites.

No. 26956—CoAL (sample 29). T hree feetl six inches. KElkaner
Winn. Branch of Clover Fork. The upper 16 inches is
splint coal, showing some pyrites and fibrous coal. The
rest is a fal coal, with more pyrites, somelimes in quanlity
together. Collected by R. C. B. Thruston.

Generally a pure-looking coal, mostly breaking with bright
irregular surfaces, pitch-black. Some portions more dull,
breaking into lamina, with fibrous coal between. Some bright
pyrites apparent.

No. 2696—CoaL (sample 30). ZLow Gap Branch of Child s
creek of Clover Fork, 16 feel above sample 20. Sample from
the 18 and 3-inch layers in the bed. (So-called shop coal.)
Collected by R. C. B. Thruston.

The bed shows six layers of coal, alternating with seams
of shale. Sandstone roof.

No. 2697—CoAL (sample 31, page 20). Head of Laurel Fork
of Seagreaves creek of Clover Fork. Two hundred feet above
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fossiliferous limestone. Sample from the wpper 10-inch

layer. Collected by R. C. B. Thruston.

The bed, with soil roof, has its 70-inch upper layer separated
by 26 inches of shale from a lower 6-inch coal seam. Mostly
splint coal badly weathered, with some clay intermixed.

No. 2698—CoaL (sample 31, page 13). Low-gap Branch of
C hild s creek of Clover Fork of Cumberland river. Fifteen
Seet above sample 20. Sample from the 36-inch seam. Splint
coal. Collected by R. C. B. Thruston.

Bed with five seams of coal, separated by four layers of
shale, etc. Sandstone roof. Sample shows but little fibrous
coal and no pyrites.

No. 2699—CoAL. Green Jones’', near mouth of Martin’s Fork.

Bed contains two seams of coal, 494 and 13 inches severally.
A pure-looking pitch-black coal, breaking irregularly cuboidal
with irregular shining surfaces. A very little bright pyrites,
but no fibrous coal apparent.
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All of these coals are good, and most of them very good,
they containing generally but small proportions of ash and
sulphur. The best of them are Nos. 2699, 2694, 2691, 2697,
2690, 2695, 2693 and 2692, arranged in the order of their ash
percentage.

The relative ash percentage, however, does not always show
their exact comparative value as fuel, as may be seen in the
following table :

]
Volatile Combus-| Total Combusti-
Number. | Ash Percentage. ~ .10 g o | Fixed Carbon. ble Matters.

2699 E 35.72 60.20 95.92
1
I

2.40
2694 2,90 37.34 57.70 95.04
2691 3.60 33.00 58,90 91,90
2697 4.20 36.10 566.60 92,70
2690 4.40 31,94 61.20 93.14
2695 4.40 37.10 b6.70 93.80
2693 5.84 36.80 65 .86 92.66
2992 5.86 38.60 53.04 91.64

No. 2692 contains the largest proportion of sulphur, viz.:
1.425 per cent., to be deducted from the total combustible
matters; but it also contains the largest proportion of volatile
combustible matters, viz.: 38.60 per cent.

Nos. 2696, 2689 and 2698, containing more ash materials than
those above tabulated, yet are good fuels, containing large
proportions of combustible matters, as shown below :

! ]

'Volatile Combus-| 1. Total Combusti-
Number. | Ash Percentage. tible Matters. Fixed Carbon. ble Matters.
2696 10.8B0 356.00 562.20 87.20
2689 9.40 33.60 55.20 88.80
2698 8.20 34.14 b65.50 89.64

The weathered samples, with their large proportions of
hygroscopic moisture, of course show smaller proportions of
combustible matters than may be found in the same coals
deeper in the bed.

HarrLaN County CoaLs—Concluded.

No. 2700—CoAL (sample 33). Seagreaves creek of Clover Fork.
Sample from the whole 30 inches. Collected by R. C. B.
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Thruston. (Considerable pyrites and some fibrous coal low

down in the series.)

The sample contains some splint coal, but is mostly coal
which breaks irregularly cuboidal, with shining, irregular sur-
faces, having little or no pyrites or fibrous coal. (The upper
3 inches of the bed is splint coal.)

No. 2701—CoAL (sample 34). Seagreaves creek of Clover Fork
of Cumberland river, 400 feel below fossiliferous limestone.
Sample from the 39 inches, the upper layer, 28 inches, being
of shop-coal; the lower 11 inches, separated from this by
6 inches of induraled clay, is splint coal. Collected by R.
C. B. Thruston.

A badly weathered sample, showing some fibrous coal but

no pyrites.

No. 2702—CoaL (sample 35). Fugit creeck of Clover Fork.
Sample from the main 41-inch layer of the bed The coal
is mainly splini, containing very little fibrous coal or py-
rites. Collected by R. C. B. Thruston.

A firm splint or block coal. Some pieces breaking irregu-
larly with shining surfaces.

No. 27083—CoaL (sample 38). Sfeep Hollow or Coal Branch of
Clover Fork, on land of John M. Smith, 16.82 miles above
Mount Pleasant. Sample from the 37-inch cannel coal.
Collected by R. C. B. Thruston.

This layer is at the bottom of the bed.

No. 2704—CoaL (sample 37). W hite Oak Branch of Yocum’s
creek of Clover Fork. Sample from the 50-inch layer, which
is nearly all shop-coal and hard. Collected by R. C. B.
Thruston.

Seems to be generally a good firm splint or block coal.

No. 2706—CoAL (sample 38). Sample from the 26-inch layer,
mainly rich shop-coal. Boltom of the same bed as the next
preceding sample. Collected by R. C. B. Thruston.

A good sample of firm semi-cannel or block coal.

No. 2706—CoAL (sample 39). Gray’'s Branch of Martin's
Fork, b miles from Mount Pleasant. Sample from the 28
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and 26-inch layers. Fal coking coal, excepl 3 inches of

splint coal at the bottom of the 26-inch layer. Collected by

R. C. B. Thruston.

A badly weathered sample. The bed contains four layers
of coal separated by seams of shale.

No. 2707—CoaL (sample 45). Frank’s Branch of Yocum's
creek of Clover Fork. Sample from the 48-inch seam. Col-
lected by R. C. B. Thruston.

Some fibrous coal, but no pyrites apparent. A somewhat
weathered sample.

No. 2708—CoalL. Jokn L. Cornetl’s, Poor Fork of Cuwmber-
land river. Average sample of coal senl for coking. By
R. C. B. Thruston, January, 1886.

A somewhat dull-looking sample of splint coal, breaking
into thin irregular laminz. Some fibrous coal between, but
no apparent pyrites.

No. 2709—CoAL. Milton Hensley’'s. Wallen’s creek of Cum-
berland river. Average sample of the coal lested for coking.
R. C. B. Thruston.

No. 2710—CoaL. 8. S. Branson, Clover Lick creek of Poor
Fork of Cumberland river. Average sample of coal lested
Jor coking. R. C. B. Thruston.
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Several of these coals, especially those which give small pro-
portions of ash, would yield very good coke, and even those
with the largest percentage of ash material would be very good
fuel for all ordinary purposes. Calculating their proportions
of combustible materials, according to the method used in the
table next preceding the above, even No. 2708, with its 12.86
per cent. of ash, contains 85.88 per cent. of combustible mat-
ters, including its 0.843 per cent. of sulphur, and No. 2706,
with its 9.70 per cent. of ash, contains 87.32 per cent. of com-
bustible matters, including 0.692 per cent. of sulphur. This,
as well as Nos. 2701 and 2709, are weathered samples, and No.
2703 is a cannel coal, as is indicated by its large percentage of
volatile combustible matters.

The very best of these coals are Nos. 2707, 2709, 2702 and
2700, arranged in the order of their ash percentage, the first
having only 2.20 and the last named 2.90 per cent. These con-
tain from 96.36 in No. 2707 to 95.68 per cent. in No 2700 of
total combustible matters. The others fall in between these
two extremes.

HArRLAN CounTY COKES.

No. 2711—CokE (No. 11). Made of Wallen’s creek coal, Har-
lan county, Kentucky. KForty-eight hour coke made at Quin-
nimont, West Virginia, March 22 and 24, 1886. R. C. B.
Thruston.

No. 2712—(CokE No. 10). Made_ from coal of John L. Cornett,
1sland Branch of Poor Fork, Harlan county. Seventy-two
hour coke made al Quinnimont, West Virginia, March 20-23,
1886. R. C. B. Thruston.

No. 2713—CokE (No. 9). Made from coal of S. 8. Branson,
Clover Lick creek of Poor Fork, of Cumberland river, Har-
lan county. 8Sevenly-two hour coke, made at Quinnimont,
West Virginia, March 20-23, 1886. R. C. B. Thruston.

No. 2714 (No. 11). Made of Whallen’s creek coal, Harlan
county. Sevenly-two hour coke, made al Quinnimont, West
Virginia, March 20-23, 1886. R. C. B. Thruston.
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COMPOSITION OF THESE HARLAN COUNTY COKES.

(Air Dried.)

Number in Raport. 2711 2712 2713 2714
Moisture, etc., expelled at red heat . . 0.60 1.34 0.40 0.90
Fixedcarbon . . . . . . . . . . .. 98,10 80.76 93.60 92.90
BN o 5 6 6 0 4 €5 B wa 4 & & 6.30 17.90 6.00 6.20
Totals . . . . . .oa e .. 100.00 | 100.00 | 100.00 |  100.00
Percentage of sulphur, . . . . . . . - 0.546 0.648 1.068 0.368

brownish |,. light grey rey.

Colorof theash . . . . . . . .. { grey. light grey. Ao bgmgn.

Hoursof coking . . . . . . . . .. 48 T2 72 72

With the exception of No. 2712, which contains too much
ash material, these have the composition of very good cokes.

Their degree of porosity, or their power to resist pressure,
were not tested, but they all appear to be good firm, dense
cokes. It is a fact, however, known to most manufacturers
of coke, that its density or porosity depends somewhat on
the pressure which is applied to it in the oven when in its
soft condition in the act of coking.

Hence, the lower portion of a bed of coke, which has been
measurably coked by the heat of the oven before much weight
of coal is applied, is generally more porous and spongy than
that which is sabsequently formed under the load of the full
charge of coal. No doubt different coals, under similar con-
ditions, will gzive cokes of very different degrees of density,
and possibly, also, the length of time given to the process,
and the mode of application of the heat, whether gradual or
sudden, may affect the porosity and density of the coke.

HickMaN COUNTY.
CrLaxs.
No. 2716—F1rRe-CLAY. Bluff above Columbdus, sixty-five feet
above low water. Below gravel. Collected by John R.

Procter.
A fine sandy clay, of a light grey color. Infusible before

the blow-pipe.
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COMPOSITION.—(Air Dried.)

Siliea . . . . . . . . e e e e e e e e e e e e e 85.180
Alumina. . . . . . . . 4 e e e e e e e e e e e e e e e aae 10.260
Ironperoxide . « . . . . ¢ s o 2 ¢ o ¢ o 2 4 s st e e s .o 1.120
Lithe . . o« s.a o a0 .2 s G E T TN W DR R E W RN W W @ o trace.
MOgOBEIR = oon o w6 womon w o B ok % owow e u & @ WL wow W . 064
1 R T Y R E R . 964
Bodls o o o 5 e @ K B 0 6 B B BT B R R B R N B M B W .146
Water, ete. v i v o 5% e o w B W E 8 ORI W B B R B 8 e E 2,276

100.000
Finesand (percent.) « « « « o ¢ ¢ o o o s = o » s = + ¢ o a # o o« - 70.100

This so-called clay owes its plastic properties to the state
of very fine division of the large quantity of siliceous sand
which it contains, its 10.260 per cent. of alumina being
equivalent to only 25.920 per cent. of kaolin, the basis of
true clay.

It appears to be quite refractory in the fire, notwithstanding
its nearly one per cent. of potash. No doubt it could find
profitable applications: in the ceramic art; as a scouring ma-
terial ; in glass manufacture ; or for fire-proof linings, etc.

No. 27156 (a). RED OcHREoUS CLAY. Below gravel. Colum-
bus Bluff. Collected by John R. Procter.

Of a dull pink color. Calcines of a purplish-brown color.
Quite plasticc. Washed in water, it yielded 36.69 per cent.
of fine sand.

It owes its color .to hydrated peroxide of iron, like the
ochres described under Ballard and Calloway counties, Nos.
2672 and 2651 (which see). It could no doubt be used as a
cheap pigment (after washing it), either in its raw state or
after calcination, or applied in terra-cotta works.

JEFFERSON CouUNTY SoOIL.

No. 2716—So1L (Surface). Collected by George Crum jfrom
a farm near Louisville. Characterized as a mucky $oil,
which fails to produce crops. Appears to belong to the
Devonian black shale formation. The sample was sent to
Prof. M. A. Scovell, Director of Agricultural Experiment
Station (No. 25), at the State College of Kentucky, for
analysis.
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When received in a bottle it was wet and plastic like clay,
but it dried readily when exposed in a dry atmosphere. The
dried soil is of dirty drab color. Clods friable.

All passed through the coarse sieve except 5.7 per cent.
of shot-iron ore. Dried at 212° F., it lost only 1.7 per cent.
of hygroscopic moisture.

COMPOSITION.—(Dried at 212° F.)

Per Cent.

Orgsanic and volatilematters ., . . . . . . . . « . . . o . 0. .. 6.100
ATIWINR: ; e & 6 4 e e @ N G el o e s e A E W H O ELa B oD 10,524
Tron peroXide: ; o = G BE e 4@ G e b X N % aie 6 B A 4 e ©oa s 3.795
Carbonateof lime . . . . . . .. .. .. a e B R G e B o .140
Magnohih . ... o 2 8w 8w w5 e 4 E E R ey s oe B Be owomw 458
Phoephoricacid (P, 0,) . . . . . . . .+ o0 000 0000 .. 176
Potash extracted byacids . . . . . . . . ... ... ... ... 191
Sodaextracted byacids . . . . . . . . . 44 e v 0 el e . .201
Waterexpelledat 880* F . . . . . . . . . . . s 4 v 4t v 4 0 0 o o 1.000
Fine sand and insolublesilicates . . . . . . . & « ¢« + ¢ « 4 « ¢« . 78.950

100,535
Hygroscopicmoisture . . . . . . &« 4 s 4 o 4 o 0 e 0 v 0 s 0 a0 1.700
Potash in the siliceous residue . . . . . . . . . . . . . . ... ... 1.855
Boda in the siliceous residue . . . . . . . ¢ 4« 4 4 s e e e e e . .229

The chemical composition of this soil is such as character-
izes productive soils generally, with the exception that the
alumina is in large proportion, and the lime somewhat below
a good average; but its physical condition, causing it to be
quite plastic and adhesive when wet, and no doubt its local
position, where it is subjected to an excess of water, are
unfavorable to productiveness.

Thorough draining to carry off the excess of water, and
the free use of lime, would very probably make it productive.

Jounson CounTy.
CoaLs.

No. 27117—CoaL. Waller F'lelcher’s, Little Paint creek. Can-
nel coal, frem the wpper twenly-two inches of the forty-three
tnch bed. Sample laken from lhe specimen al the FExposi-
tion.* By R. C. B. Thruston. Collected by G. M. Hodge.

*At New Orleans.
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A pure-looking cannel coal. No apparent pyrites or fibrous
coal.

No. 2718—CoAL from same bed. Sample of the lower lwenly-
one inches. Bituminous or splint coal. By R. C. B.
Thruston. Collected by G. M. Hodge.

A very pure-looking coal.
COMPOSITION OF THESE COALS.—(Air Dried.)

Number in Report. 2717 2718
Specificgravity . . . . . . . . . .. . . ¢ b et s e 4. 1,242 1.276
|

Hygroscopic moisture. . . . . . . . . & & & ¢ o o . . .. 1.44 2.66
Volatile combustible matters . . . . . . . . . . . . . . . 50.22 9.94
Colie . . . . & & & & 4 4 o o o o 2 8 s & a = » s = & = 48.34 657.60

Totald. . . . + = & & o o s 2 8 2 = s & + « s s o - 100.00 100,00
Total volatile matters. . . . . 4 o ¢ ¢ &+ & o o + = & « « - 61,66 42,50
Fixed carbon in thecoke. . . . . . e ww W e e 40.74 654.10
g P O AL o e s s s m s e oa e s s 7.60 3.40

Totala .. < - wis & & % 5 iom o om s o oa s e e 100.00 100.00
Percentageof sulphur . . . . . . . . . . . .« . ... 0.837 | 1.030
Characterof thecoke. . . . . « . . . . « &« « « « « o .« . dense. SpoDngy.
Colorof theash. . . . . . . ¢ 0o oo o v 0 v oo light buff.| light buff.

Both very good coals. The cannel coal is distinguished
by its larger proportions of volatile combustible matters and
ash, as well as by its lower specific gravity, notwithstanding
its much larger ash percentage.

Kw~norr County CoALs.

No. 2719—CoAL on John Amburgy’s land, Wolf Run Branch
of Amburgy’s Branch of Carr Fork of Kenlucky river.
Sampled for analysis from the specimen at the New Orleans
Exposition (1885) by R. C. B. Thruston. Collected by G.
M. Hodge. The upper portion of the bed bituminous coal.
Apparently a much weathered sample. Friable, and soiled

with earthy matter, which will increase its moisture, etc.

No. 2720—CoAL of the same bed, ec., the lower lwenly-five
inches. Cannel coal, elc.

A pure-looking cannel coal.
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COMPOSITION OF THESE ENOTT COUNTY COALS.

(Air Dried.)

Number in Report. 2719 2720
Specificgravity . . . . . . . .. 00000 e el s 0. 1.356 1.206
Hygroscopic moisture. . . . . . . . .+ + + 4 & 0 &« 4 . & 6.48 0.72
Volatile combustible matters . . . . . . . . . .. .. .. 2978 44 .40
COKB v v v v om0 mom o 8 ocr om 6 B i L B o e e b s 637 54,88
Totals. . . = v v v 4 v s e e e e e e e e e e e e e | 100.00 ~ 100.00
oo } e
Total volatilematters. . . . . . . . « + « « « &« &+ o« . 36.26 45.12
Fized carboninthecoke. . . . . . . . « &+ « « + « . . . 60,64 } 47.00
T R T R A I T 3.10 | 7.88
MR s o 2w o e e S e 10000 | 100.00
Percentage of sulphur . . . . . . R T T 0.698 | 0.763

Characterof thecoke . . . . . . . . .. ... ¢ .. { p"i:,::u- | dense.

salmon ;

Colorof theash. . . . . . . ... . .« .. { colored. |1ight buff.

Very good coals, exemplifying the distinctive characters
of cannel and bituminous coals, with this qualification, that
the bituminous coal, having been much more altered by
‘‘weathering’® than the cannel coal, contains much more
hygroscopic moisture, and gives a pulverulent coke instead
of a spongy one, which it would no doubt yield if in the
unweathered condition. Deeper in the bed, this layer of the
coal would probably be found much better in quality.

Knox County CoaLs.—Continued.

No. 27121—CoaL. Noak Wiggins', Fighting creek of Cumber-
land river. Average sample from the coal senl for coking.
Collected by R. C. B. Thruston.

A bright splint coal, breaking with irregular shining sur-
faces. Some fibrous coal between the irregular laminz.

No. 2722—CoaL. Sandy Branch, near Flat Lick. A sample
of the coal seni for coking. Collected two years ago. R.
C. B. Thraaston.



64 CHEMICAL REPORT.

No. 2723—CoaL. 0. P. Ely’'s, Flat Lick. Average sample
of the coal collected two years ago. Collected by R. C. B.
Thruston.

No. 2724—CoAL. Pursifull seam, near Flat Lick. Average
sample of coal collected two years ago. R. C. B. Thruston.

COMPOUSITION OF THESE KNOX COUNTY COALS.

(Air Dried.)
Number in Report. 2721 0 2722 2723 2724
o |
pic moisture . . , . . ., . . 1.20 | 1,80 2.00 1,20
"'Fo atile combustible matters . . . . . 38.80 | 86.60 35.30 35.08
Coke.; i i i v dmus s o e 60.00 J 61.60 62.70 63.72
Totals . . . .. .. ... ... N 100.00 | 100.00 100,00 100,00
I
I
Total volatile matters . . . ., . . . . 40.00 | 38.40 37.30 36.28
Fixed carbon in the coke. . . . . . . 68.86 | 58.12 61.90 58,92
Al v e i w ow o s R W BURTE 1.14 ! 3.48 0.80 4.80
Totale = ¢ o o el & & 3 2Wa s 100.00 | 100.00 100.00 100.00
Percentage of sulphur. . . . . . . . 0.615 0.884 0.766 0,766
; dense light
Character of the coke. . . . . . spongy. 8pongy. ngy. | spongy
dark sal- | It. brown ight very light
Color of theash . . . . . . . . . { moncol'd.| grey. Brown: br::;wg.

These are all remarkably good coals, which would yield
good cokes. The exceptional small ash percentage of No.
2723 was verified by repetition with the same sample.

Knox CounTy COKES.

No. 2726—CokE from Noah Wiggins coal, Fighting creek,
Cumberland river. Sevenly-two hours’ coke. Made at Quin-
nimont, West Virginia. R. C. B. Thruston.

No. 2726—CokE Sfrom coal of Sandy Branch, near Flal Lick.
A forty-eight hour coke. Made at Quinnimont, West Vir-
ginia. R. C. B. Thruston.

No. 2727—CokE from O. P. Ely’ s coal, Flat Lick. Seventy-
two hours’ coke. Made at Quinnimont. R. C. B. Thruston.
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No. 2728—CokE Jfrom coal of Pursifull seam, near Flat
Lick. Seventy-two hour coke. Made at Quinnimont. R.
C. B. Thruston.

COMPOSITION OF THESE KNOX COUNTY COKES.

(Air Dried.)

. ] U e | e

Number in Report. 2725 2726 2727 9798
Moisture, etc. . . . . - . . e - . . . 0.90 0.40  0.50 0.90
Fizedcarbon .. . . . . . . « . . . 95.90 93.70 96.00 90.70
AsHooim e @ & @ & wres 8 8 % e S e 3.20 65.90 3.560 8.40
Totale i, ¢ & « wow & o % & % & & 100,00 ~ 100.00 | 1 :(IIZ_I____I(_:E:?_D
Percentage of sulphur . . . . . . .. dﬂdﬁiﬁ 0.478 0.217 0.5;116

B reddizh brownish brownis

LColorof the ash, . . . . . . . . { Biah. grey. [ brown. grey.

These are all remarkably good cokes, so far as chemical
composition can determine.

LAUREL CouNTY CoALS.

No. 2729—CANNEL CoAL of Frederick Wiedmer, one mile from
London, Laurel county. Sample brought to the laboratory
by John R. Procter.

Somewhat laminated. Portions resembling bituminous shale.

Showing some minute specks of mica.

No. 2730—CoaL of the Pitman Coal Company, Pittsburg,
Laurel counly. Sample from the coal selected two years
ago for coking. By R. C. B. Thruston.

GEOL. BUR.—D.
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OOMPOSITION OF THESE LAUREL COUNTY COALS.

(Air Dried.)

Number in Report. 2729 2730
Hygroscopicmoisture. . . . . . . . + &« + o o o o . . 0.60 2,56
Volatile combustible matters . . . . . . . . . e wa s oa 31.66 84.66
Coke .. . . . & & o & o o « o o o s o o s 5 o 5 8 2 = = = 67.74 62 .88

Totals, . . . . . . . & & 4 4 i e a s e e e e 100,00 100.00
Total volatile matters . . . . . . . . P oEos e e s e a e s 32.26 | 37.12
Fixed carbon inthecoke. . . . « . + + « & . e miik 45.24 ! 69.68
Ash ------------------- . & 8 8 = » & ¥ 22 a m ' 3 & 39

, T R T 100.00 |  100.00
Percentage of sulphur . . . . . . . . .. .. . .. ... not est. 0.895
Character of thecoke. . . . . . . o W = e e & W e w o dense, SpONgYy.
Colorof theash, . . . . . . . . .. ¢ a0 .. { ;’::}];'_E:;; light grey.

No. 2730 is a very good, rich coal, well suited for the man-
nfacture of coke, as the report below demonstrates.

No. 2729 may answer well for fuel in its own vicinity, but
its high ash percentage might preclude distant transportation.

No. 2730a—CokE of the Pitman Coal Compani’s coal (INo.
2730). Sevenly-two hour coke. Made at Quinnimont West
Virginia, March 20-27, 1886. R. C. B. Thruston.

COMPOSITION. (Air Dried.)

Moisture, etc., expelled at red heat., . . . . . . . . . ... ... .. 0.50
Fixed oBPB . oy wow s et E o B T B N N MEOED w B M SN 3 Do 92 .60
Brownish-grey ash . . . . . . . . . .. .. ... ... 6.90

100,00
Percentageof sulphur. . . . . . . .. .. ... ... .00 ... 0.616

This appears to be a very good coke. Much of the sulphur
of the coal was burnt out in coking.

LawRrENCE CoUNTY.
PxTrROLEUM.
No. 2731 —PETROLEUM from the F. F. well, on Blain creek,
tand of the Vinson Oil Company, Lawrence counly. Sample
sent by John R. Procter. (Received January 9, 1885.)
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A thick petroleum, of the consistence of molasses; of a
brown color, from admixture of earthy matters, colored with
iron peroxide and water, of which some separates on stand-
ing. It is an emulsion of dense petroleum with water con-
taining earthy matters, colored with ferric oxide.

It was submitted to fractional distillation with following
results:

Kerosene oil (so-called). . . . . . . 14.31 {SP;::E:' 383?;':3?636395 to 0.836, boiling
Mineral sperm oil (so-culled) . . . . 2.18{5%‘105&';&?1% .849; Dboiling point
Lubricating oil (so-called) . . . . . l.iﬁ{sp;;(ig‘;fgg;tﬁr » not est.; boiling point,
Waler.. . . . . . . ¢« v v « s 31.81
Denser oils and sediment, . . . . . b0.26

100,00

The distillation was not completed because of the breaking
of the flask and the limited quantity of the sample.

No. 2732—PETROLEUM from Lower Laurel well, 320 fo 330
Jeel deep. Yields about 100 gallons per day. Well No. 1,
on Lower Laurel creek, aboult 1 mile from the mouth of
the creek. Sample sent to Prof. Crandall by W. R. M.
Broas, of Ashland, November 15, 1885.

A brownish-black, rather thick fluid, of specific gravity
0.8563, containing very little water.

It was submitted to distillation in an iron retort until 91.4
per cent. had passed over. This, called the first distillate,
was submitted to fractional distillation, with results stated
below, under the head second distillation. The residue in
the iron retort, of specific gravity 0.860, is noted there as
No. 7, or first distillate.

This first distillate, submitted to second distillation, gave
the following products:

Specific
gravity.
No. 1. Distilling below 266° F.. . . = to 11.2 p. c. of the crude petroleum - 0.724
No. 2. Distilling from 266° to 320° F. = to 5.1 p. c. of the crude petroleum - 0.755
No. 3. Distilling from 320° to 428° F.— to 14.4 p. c. of the crude petroleum — 0,786
No. 4. Distilling from 428° to 518° F.= to 13.8 p. c. of the crude petroleum — 0,817
No. 5. Distilling from 518° to 608° F. — to 10,8 p. c. of the crude petroleum — 0,840
No. 6. Dietilling from above 608° F. = to 15.7 p. c. of the crude petroleum — 0.855
No. 7. Produrt of the first distillation

in iron retort . . . . . . = to 19.6 p. c. of the crude petroleum = 0.860

Ooke o o o ww e s % 5 owie s 3.3

G‘l, waterand loss . . . . . . . s 6.1
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These products would fall nearly under the following com
mercial heads, viz:

No. 1. Mostly Gasoline and Naphtha.

No. 2. A. Naphtha.

No. 3. Kerosene, or so-called coal-oil.

No. 4. Mineral sperm oil

No. 6. Fine lubricating oil; spindle oil.

Nos. 6 and 7. Paraffine oils, fl:om which heavy lubricating oile and solid paraffine
may be obtained.

LESLIE COUNTY.

Coals.

No 2733—CoaL. MeClellan Schells. Bed 73 inches thick.
Upper Double Branch of Greasy creek. Collected by G.
M. Hodge.

A weathered and somewhat soiled sample of what seems
to be a good coal.

No. 2734—CoaL. Nicholas Schell's. Bed 64 inches thick.
Upper Double Branch of Greasy creek. Collected by G.
M. Hodge.

Seems to be a splint coal. Sample somewhat weathered.

Some little fibrous coal, but no pyrites apparent.

No. 2735—CoaL. Bed 44 inches thick. Lewis’ Branch of
Greasy creek. The lower 7 inches was nol sampled. Col-
lected by G. M. Hodge.

A somewhat weathered sample of what seems to be a good
splint coal.

No. 2736—CoaL. Bed 83 inches thick. Head of Pace Trace,
White Oak creek. Sample from the lower 53 inches. Col-

lected by G. M. Hodge.
A weathered sample of what seems to be a good splint coal.

No. 2737—CoaL. Bed 69 inches thick. William Sisemore's,
Rockhouse creek. The bottom 6 inches not sampled. Col-
lected by G. M. Hodge.

A pure-looking, firm coal, generally breaking irregularly,
with irregnlar shining surfaces. A portion with lamellar
fracture, and some fibrous coal ; no pyrites apparent.
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No. 2738—CoaL. Jesse Morgan’s. Sizty-five inches thick.
On Middle Fork. Collected by G. M. Hodge.
Resembles the next preceding. Seems to have more splint
coal.

No. 2739 —CANNEL CoaL. Jerry Ledington’s. Thirty-eight
inches thick. Beech Fork, mowth of Oldham Branch. Col-
lected by G. M. Hodge.

No. 2740—CoaL. Sizty-one inches thick. Wesley McFad-
den’s. Big creek. Red Bird creek. Collected by G. M.
Hodge.

No pyrites apparent, and but little fibrous coal.

No. 2741—CoAL. Bed 57 inches thick. Richard Collins’.
Hal's Fork. Big creek. Red Bird creek. Collected by
G. M. Hodge.

No apparent pyrites, and but little fibrous coal.

No. 2742—CoaL. Bed 53 inches thick. Asper's Bank, Middle
Fork of Kentucky river, two miles below Hyden. Collected
by G. M. Hodge.

Some fibrous coal between the laminz, but no apparent
pyrites.

No. 2743—CoAL. Bed 46 inches thick. Silas Naniz's, Old-
house Branch, Beech Fork, Middle Fork of Kenlucky river.
Collected by G. M. Hodee.

Seems to be somewhat weathered. Ferruginous incrusta-
tion on some pieces. Some fibrous coal apparent, but no

pyrites.
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Except Nos. 2741, 2735 and 2742, these Leslie county coals
.contain more than a good average proportion of ash material,
these three, the best of all, giving, severally, only 4.00, 5.66
and 6 20 per cent. of ash ; contain, severally, 94.60, 92.62 and
92.00 per cent. of total combustible matters, including small
proportions of sulphur. The ash proportion in the other eight
coals varies from 8 per cent. in No. 2740 up to 16 per cent.
in No. 2743. By adding together the volatile combustible
matters and fixed carbon in the coke, it will be seen that the
total combustible matters in these eight coals varies from
81.00 in No. 2736 to 90.40 per cent. in No. 2740. So that the
worst of all contains 81 per cent. of combustible matters,
including 0.433 per cent. of sulphur. It may be stated, how-
ever, that the sample of this particular coal was from the
very much weathered outcrop of the bed, and contained as
much as 9.40 per cent. of moisture, and that this, as well as
the other coals which had been weathered, will be found much
better taken deeper in the bed.

It will be noticed that those coals which have the greatest
proportions of ash materials have also the largest percentage
of sulphur, generally speaking. The cannel coal No. 2739
is to be distinguished by its largest proportion of volatile
combustible matters. Coals with large proportions of ash
material are not available for the manufacture of good coke;
but cannel coals, although containing large proportions of ash
materials, may yet be available in gas manufacture because
.of their large proportions of volatile combustible matters.

LErcHER COUNTY.
Coavs.

No. 2744—CoaL. Right Hand Branch of Right Hand Fork
of Collier’s creek, 4 miles above its mouth. Two hundred
and sizty feet above a limestone. Forty-one inches of coal
on 2 inches of cannel shale. Collected by R. C. B Thruston.
A badly weathered outcrop sample; a somewhat mixed

splint coal.

No. 2746—CoaL. Wilson Lewis’, Roland s Branch of Poor
Fork of Cumberland river. Average sample collected for
coking. By R._.C. B. Thruston.
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COMPOSITION OF THESE LETCHER COUNTY COALS.
(Air Dried.)

Number in Report. 2744 2745

Hygroscopic moisture. . . . . . + + « + & v o 4 & 4 « + « 2.40 1,400
Volatile combustible matters . . . . . . ., « « « « .+ . . . 32.60 33.40
Coke.ca i o v o e & o 5 G W R ROE & ¥ 6 cetE B 8 65.00 65,20

Totals .. . . .. .. & = e HOW OE R N R E oW g 100,00 - 100,00
TUlﬂl 70'““]3 MALLETS . . - & = s = 5 = & o & s 8 &« @ & s = 35.% 3‘1‘.80“
Flﬂed ml‘bﬂn in lhe CDkE‘ --------- ® & & % ® ® & 62.44 69.08
A!h ------------ - - - L] - - [ ] - L] L L ] L3 - - L] 2. 5& 6112

Totals . . W m N W T 100,00 100,00
Percentageof sulpbur . . . . . . . . . . . .. .. . .. 1 0,492 1.426.
Churacterof thecoke . . . . . « v v o o s o o « & W { |I fgiil;)ﬁ. spongy.
Colorof the ash., . . . . . . . . TR R { l Hﬁ;:_';od'." light grey.

Both good coals. The weathered sample does not probably
represent the entire character of the coal deeper in the bed,
where it would contain less hygroscopic moisture and more
snlphur. The analysis of the coke made from coal No. 2745
is given below.

No. 2746—CokE (No. 22). From Wilson Lewis coal (No.
2745), Roland’s Branch of Poor Fork. Seventy-two hour
coke. Made al Quinnimonit, West Virginia. R. C. B.
Thruston.

COMPOSITION. (Air Dried)

Moisture expelled st red heat . . . . . . . . . P TP T 0.70-
File (‘ﬂl‘bi)n ---------------------- # & & = = 89.30
Light g!‘ﬂf-hfﬁwn ﬂﬂh ------ - @ & = & & o= w & & & LI T T " & Iﬂ.m

e SR
Percentage of eulphur . . . . . . . . . . ... Qe E B TR W 0.863

The percentage of ash is somewhat above good average,
but not excessive.
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MARSHALL COUNTY.

So1rs.

No. 2747-- VIRGIN SolL of Crawfish Flats of Tennessee River
Valley, 2 miles below the mouth of Jonathan creek. Sample
taken to the depth of 8 inches Growth: hickory and red
and post oaks and sassqfras. Collected by R. H. Lough-
ridge.

Dried soil in friable clods of a dirty light grey-buff color,
with dark infiltrations. The coarse sieve* separated from it
about 8.2 per cent. of fine shot-iron ore. Its siliceous residue,
from digestion in acids, all passed through the fine sievet
except 0.15 per cent. of fine hyaline sand.

No. 2748—SuBSolL of the next preceding soil, elc.

Color somewhat lighter than that. Clods firmer. All passed
through the coarse sieve except about 3.9 per cent. of shot-
iron ore. Its siliceous residue passed through the fine sieve,
except 3.15 per cent. of fine white sand.

No. 2749—VIrGIN SoIL from boltom land of East Fork of
Clark’s river, near Benton. Sample laken 10 inches deep.
Growth : mostly while oak. Soil: crawfishy. Collected by
R. H. Loughridge.

The dried soil, in friable clods, is of a dark buff-grey color.
The coarse sieve separated from 1t about 5.8 per cent. of shot-
iron ore. Its siliceous residue left 3.725 per cent. of fine white
sand on the fine sieve.

No. 2750—VIirGIN SuiL of Post Oak Flats of Clarks river,
north of Stringltown. Sample taken to the depth of 12
inches. Crawfishy in character. Growth: post oak chiefly.
The coarse sieve removed from it about 4 per cent. of shot-

iron ore. Its siliceous residue left 1.06 per cent. of fine white

sand on the fine sieve.

No. 2751 —VireiN SoiL. Dark sandy loam from low ridge
of Tennessee River Valley, 2 miles below the mouwlh of
Jonathan creek. Sample taken to the depth of 12 inckes.

*¥Coarse sieve has 64 meshes to the centimeter square.
tFine gieve has 1600 meshes to the centimeter square.
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Growth : white and Spanish oaks and dogwood. Collected

by R. H. Loughridge.

Dried soil in moderately firm clods of a light grey-brown
color. All passed through the coarse sieve except about 0.4
per cent. of shot-iron ore. The fine sieve separated from its
siliceous residue 1.5 per cent. of fine white sand.

No. 27562—VIRGIN, CRAWFISHY OR GLADY SoIL of Tennessee
Valley, 1 mile north of Calvert City. Sample taken to the
depth of 10 inches. Collected by R. H. Loughridge.
Dried soil, in pretty firm clods, of a grey-buff color. All

passed through the coarse sieve except small fragments of

sassafras roots and a little shot-iron ore. The fine sieve re-
moved from its siliceous residue 1.825 per cent. of fine white
sand.

No. 2763—VIRGIN LoaM SoiL of low ridge of Tennessee River
Valley, 1 mile north of Birmingham. Sample laken to the
depth of 12 inches. Growth : oak and sassafras. Collected
by R. H. Loughridge.

Dried soil, in moderately firm clods, of a light grey-brown
color. All passed through the coarse sieve except a small
angular fragment of red jasper and a few grains of shot-iron
ore. Only a few grains of fine sand were separated from the
siliceous residue by the fine sieve.

No. 2754—FLaTwooD VIRGIN SoIL, four miles soulh-west of
Benton, on the Harvey road. Sample laken to the depth
of 8 inches. Growlh: red and white oaks, hickory and
sassafras. Collected by R. H. Loughridge.

Dried soil, with friable clods, of a light grey-brown color.
All passed through the coarse sieve except a very small quan-
tity of shot-iron ore and vegetable debris. Insoluble silicates
all passed through the fine sieve.

No. 2755—8uBsoIL of the mnmext preceding. Sample taken al
the depth. of from 8 to 14 inches. Collected by R. H.
Loughridge.

Dried soil in moderately firm clods, of a light grey-brown
color. All passed through the coarse sieve. Its siliceous
residue all passed through the fine sieve.
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No. 2766—WHITE SiutY Soin. Middle Fork of Clark’s river.

Quaternary. Collected by R. H. Loughridge.

Dried soil of a light grey-buff color. All passed through
the coarse sieve except about 0.44 per cent. of shot-iron ore
and ferruginous sandstone. The fine sieve separated only a
very small quantity of fine white sand from its siliceous

residue.

No. 2757—BotroM SoiL of West Fork of Clark’s river, near
Brewer’s old mill. Sample laken to Llhe depth of 10 inches.
Growth : exclusively beech. Rich wyellow loam soil. Col-
lected by R. H. Loughridge.

Dried soil of a grey-brown color. Clods moderately firm.

All passed through the coarse sieve except a very small quan-

tity of shot-iron ore.
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All of these Marshall county soils are very deficient in lime
~xcept No. 27567, which contains only 0.146 per cent., which
may be considered rather below a good average proportion
They would no doubt all be benefited by top-dressings of
lime. Several of them only gave mere traces of this essential
clement of vegetable food.

Potash is deficient in Nos. 2747, 2749 and 27556, but is in
quantity above a good average in Nos. 2748, 2750 and 2752,
and in good average proportions in the rest of the soils.

Phosphoric acid is somewhat below average proportions in

Nos. 2763 and 27567, and very deficient in Nos. 2754 and 2755.

All these deficiencies could be supplied by the application
of appropriate commercial fertilizers or otherwise, and then
even the worst of these soils could be made and kept fertile,
with good husbandry, if they are sufficiently drained ; they
being all light and porous, made up of very finely divided
earthy materials, without any coarse sand or gravel.

No. 2768—WHITE SAND. Crelaceous. North bank of Clark's
river, 2 miles north of Benton, Marshall county. Collected
by R. H. Loughridge.

A fine-grained sand ; white, with a slight tinge of yellowish.
Contains small mica specks. It all passed through the coarse
sieve. Its insoluble residue, after digestion in acids, is mostly
tine white hyaline quartz sand, containing some small mica

scales.
COMPOSITION OF THIS MARSHALL COUNTY SAND.

(Calculated Dried at 212° F))

Organic and volatile matters. . . . . . . . . . . . ... ... ... 0.395
Alumina, iron oxide, ete. . . . . . . . L L L . .00 ... .3923
Limecarbonate . . . . . . + & & & v v b e e e e e e e e e e e e A trace .
Magnesls . . . o osowopogweme womow om e mow w ooame m woE om e A N Ri)in
Phosphoric acid (P, O}l ....................... .093
Piashextracted by scids . . . « + v v ¢ v 0 v v 0 0 o v b 0w . a 189
Sodn extractod by Bobda . o aos v w6 el e 8 s W e w s A R S ¥ w |6 E o o a
Water expelledat 400°F. . . . . . . . . . . . ... o000 L., .051
Bandiebe: & o i o 2 @ 5w e a8 W S a8 OB N e N @ moE e g u 98.989

100. 057
PEERROPRE THOMEPE « » o oo nom o om oo % o m semes ® ® @ s B 0.050
Putash in siliceous residue , . . . . . . . & « . & 4 v 4 e . e 4. . . .001
=odain siliceous residue . . . . . . . . . . . L L L. oL s, o 0N

This sand might be made useful _ir;_-;;ziass-making and in
mpering tough clays for refractory pottery or fire-bricks.
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MagrsHALL CoUNTY.

CLaTYs.

No. 2769—CLAY. Burradell's. Five miles north of Benfon.
Collected by R. H. Loughridge.
Dried clay of a light grey color. Sandy. Infusible before
the blow-pipe. Calcines hard. Washed in water, left 70.33
per cent. of fine whitish sand, containing small mica scales.

No. 2760—CLAY from Gray's place, near Scale, Marshall
county. Collected by R. H. Loughridge.
A whitish clay, with a little yellow ochre in spots and
layers. Before the blow-pipe it fused light-colored. Contains
no sand.

No. 2761 —ASH-COLORED EARTH from a cisltern on lhe old
Winler's place, 8 miles south-east of Olive Post-office. (Of
what value is it ?) Collected by R. H. Longhridge.

Nearly white. Infusible before the blow-pipe. Calcines
white and hard. Washed in water, left about 33.7 per cent.
of light grey sand.

No. 2762—CrLAY. Banks of Tennessee river, at Highland.
Geological position, Port Hudson. Collected by R. H.
Loughridge.

Of a light grey-brown color. Contains some small blue
specks (iron phosphide), scantily diffused. Fuses before the
blow-pipe. A similar clay, with blue particles of iron phos-
phide ( Vivianits), is described under McCracken county, No.
2781, which gave decided reaction of phoephoric acid.

No. 2763—P1re-CLAaY. J. 7. Pugl’s place, 2 miles east of
Palma. Tertiary formation. Collected by R. H. Lough-
ridge. '

Of very light brownish-grey color. Contains minute mica
specks. Before the blow-pipe it fuses with great difficulty.

No. 2764—DEecomrosiNe WHITE CHERT of siliceous Subcar-
boniferous limestone, 4 miles west of Birmingham, on Mrs.
Lou. Stone’s place. Collected by R. H. Loughridge.
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CUOMPOSITION OF THESE MARSHALL COUNTY CLAYS.

tAir Dried.)
Number in Report. | 2759 2760 2761 2762 2763 | 2764
— o | -

Millel G oW D w w oS Ba.ggg; gz.agg‘ m.ggg ﬁg.gggi 62.920 | 93.700
Alumina . . . . . . . 10. 31.0 5. 18.480 |,
Iron peroxide. . . . . '330 . 1.510 220 | 7.500 }""-3’-‘“ 3.580
Lime.. . . . . . . 137 187 046 L180 trace, trace,
Magnesia . . . . . . . .101 .246 .066 1.128 209 27
Potash . . . . . . . . .954 1.776 | .004 2.264 1.561 | .618
Soda . . - . . . . . . .292 .318 .032 627 172 A17
Water, ete.. . . . . . 2.956 12.365 1.994 .84l 5.266 | 1,858

Totals .. . . . . . ; 100,000 | 100,000 | 100.000 100,000_ 100,000 i 100,000
Sand .. . . . . " . 70.330 0 33.700 nut est, not est. 0

These clays are all quite refractory, except No. 2762, which
melts comparatively easy before the blow-pipe, and No. 2760,
which fuses with difficulty. This latter clay would serve for
the manafacture of white pottery ware. The first named could
be used for colored terra-cotta, etc. No 2763 is quite a refrac-
tory white clay, and Nos. 2761 and 2764, the latter designated
as decomposing chert or hornstone, and the former being of
a similar origin probably, are both remarkable because of
their very large proportions of silica, which is so very finely
divided that they possess the plastic property of clay, and
calcine hard. They could probably be utilized as scouring
materials, in the form called Bath bricks, or otherwise. They
are very refractory. They are more properly designated sili-
ceous earths than clays.

MarTIN COUNTY.

Coals,

No. 2766—CoaL. Head of Scafford’s Lick Branch of Rock-
castle creek, on land of the Rockcastle Mining and Lumber
Company. Sampled for analysis by R. C. B. Thruston
from the section of the bed exhibiled al the New Orleans
Ezrposition. Collected by G. M. Hodge from above the
26-inch parting.

A somewhat weathered sample of pure-looking splint coal.
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No. 2766—CoaL from the same bed section. Collected by G.
M. Hodge. Sampled from the part below the 26-inckh part-
ing. By R. C. B. Thruston.

Apparently more weathered than the preceding. Splint
coal, showing fibrous coal, but no apparent pyrites, between
its thin laminz. Much of the sample is in a pulverulent
condition.

COMPOSITION OF THESE MARTIN COUNTY COALS.

(Air Dried.)
Number in Report. 276 2766
Specific gravity . .. : i =« o v 0 s wme w o oG b e B 8w 1.344 1.451
= |
Hygroscopic moisture. . . . . . . . . . . ... .. ... Z 99 2 g2
Volatile combustible mattera. . . . . . . . . . . . . . .. 54,98 27.98
Gl . 7 ok r S SRS L A DR e R 62,10 ! 6940
TOtAlB .o o o a o o 5 wg o & 8 5.6 o & 5 4 & . 100.00 100,00
Total volatile matters. . . . . . - . . « « ¢ &« & = & = « . 37.90 30,60
Fizedcarboninthecoke. . . . . . « v ¢« ¢ ¢ ¢ « & o & 65.30 650.40
My @ % 0 % e Wl s e B R W ONEUW B W A A W @ 2 6.80 19.00
Totalh. . : v s a M i s aie ¥ 9 3wt &5 100.00 100.00
Percentageof sulphur . . . . . . . . . .. ... ... 0.681 0.736
; dense .

Characterof the ecke . . . . . . . . . . . . « . .+« . . spongy. friable.

Colorof theash . . . . . . . . .. <.« a light buff. |light grey .

The coal of the upper portion, with its 6.80 per cent. of
ash, contains 90.28 per cent. of combustible matters, including
its sulphur, while that of the lower seam contains only 78.38
per cent., with its 19 per cent. of ash. This latter coal would
mot bear long transportation. Both samples seem to show
weathering, and it is probable that deeper in the bed the coal
will be found to be somewhat purer.

McCRrACKEN COUNTY
SoiLs.
No. 2767—So1L (virgin). Oak and Hickory F'latlands. Albert
Bradshaw’ s land, soull-west of Paducah. Sample taken to
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the depth of 8 inches. Timber : white and red oaks, hickory,

dogwood and sassafras. Collected by R. H. Loughridge.

Dried soil of a brownish-grey color. Clods friable. All
passed through the coarse sieve* except a small quantity of
vegetable debris. Its siliceous residue, from digestion in acids,
all passed through the fine sievet except a very small quan-
tity of very fine hyaline sand.

No. 2768—SuBsoIL of the next preceding. Sample laken al
the depth of 8 to 15 inches. Collected by R. H. Loughridge.
Dried subsoil of a lighter color than the surface soil, and

more yellowish. Its small clods were firm. All passed through

the coarse sieve except a small quantity of vegetable debris.

Its siliceous residue passed through the fine sieve except 2.75

per cent. of fine white quartz sand.

No. 2769—VIrGIN SoiL. Brown loam. New Hope Church.
South-west corner of McCracken county. Sample taken to
the depth of 6 inches. Timber : while and red oaks, hickory,
dogwood and sassafras. Collected by R. H. Loughridge.
Dried soil of a light grey-brown color. Clods friable. All

passed the coarse sieve* except a small portion of vegetable

debris. Its siliceous residue, from digestion in acids, all passed
throngh the fine sievet except a few small grains of hyaline
quartz sand.

No. 2770—SuBsoIL of the next preceding. Taken at the depth
of from 6 to 12 inches. Collected by R. H. Loughridge.
Dried subsoil of a grey-buff color. Clods friable. All passed

throngh the coarse sieve except a little shot-iron ore and a

small quartz pebble. Its siliceous residue passed through the

fine sieve.

No. 27711—V1iBGIN SoiL of Red Oak Barrens, 4 miles east of
Woodville. Sample taken to the depth of 8 inches. Growth :
red onks, 10 to 16 feet high. Collected by R. H. Loughridge.
Dried soil of a grey-brown color. Clods friable. All passed

# Of 64 meshes to the centimeter square.

1 Of 1600 meshes to the centimeter squa e.
GEOL. 8UR.—6.
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throngh the coarse sieve. The fine sieve separated a small
quantity of fine hyaline quartz sand from its siliceous residue.

No. 2772—SuBsoIL of the next preceding. Taken jfrom 8 lo

12 inches deep. Collected by R. H. Loughridge.

Dried subsoil of a brownish-buff color. Lighter colored than
the preceding. Clods friable. The coarse sieve removed from
it 3.6 per cent. of shot-iron ore. All its siliceous residue passed
through the fine sieve except a few smail grains of quartz sand.

No. 2773—VIrGIN SoiL of Post Oak Flatwoods, 1 mile west
of Paducah, on Hinkleville road. Taken 10 inches deep.
Growth: chiefly post oak, a little red oak and hickory.
Collected by R. H. Loughridge.

No. 2774—SUBSoOI1L of the next preceding. Sample taken from

10 Zo 14 inches deep. Collected by R. H. Loughridge.

Dried subsoil, yellowish-grey. Clods quite friable. The
coarse sieve removed from it 3.1 per cent. of shot-iron ore.
Its siliceous residue all passed through the fine sieve except
a small quantity of fine white sand.

No. 2715—VIRGIN BoiL. Fine silly ash-colored soil of the
Post Oak Flatwoods, near the counily line, north of Wood-
ville. Sample taken to the depth of 8 inches. Growth: post
and red oaks. Collected by R. H. Loughridge.

Dried soil of a light grey or ashy color. Clods friable. All

passed through the coarse sieve except 7.1 per cent. of shot-
iron ore. Its siliceous residoe all passed through the fine sieve.

No. 2776—S8uBsoIL of the nexl preceding. Taken 6 lo 12 inches
below the surface. Collected by R. H. Loughridge.

Dried subsoil, very light grey. Its small clods are some-
what firm. The coarse sieve separated from it 5.4 per cent.
of shot-iron ore. Its siliceons residue all passed through the
fine sieve except a few grains of fine sand.
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No. 2767 contains an average proportion of organic and vola-
tile matters, as well as good percentages of the other essential
elements, with the one exception of magnesia. This is not
likely, however, to prevent it from being a quite fertile soil,
if the physical conditions, drainage, etc., are favorable. All
the others, except No. 2771, contain less than a good average
of phosphoric acid. Nos. 2775 and 2776 are especially defi-
cient in this essential ingredient. Phosphatic fertilizers would
be beneficial to all these, and especially to the latter men-
tioned soils. Lime is generally present in good average pro-
portions, except in subsoils Nos. 2772 and 2774, and potash
is in ample proportions in all. These soils are all composed
of very finely divided materials, none of them containing any
gravel or coarse sand. They ought all to be productive, with
good management and economy of manures, if well drained,
and the other physical conditions are favorable.

McCracegenNn CouNty CLAYS.

No. 2177—CLAY. Mr. Jones’, 38 miles south of Paducah.
Collected by R. H. Loughridge.

Dried clay of a light grey color. Fused with difficulty
before the blow-pipe. Calcined white.

No. 2778—CuLaY on Jokn Miichell's place, 3 miles east of
Lovelaceville. Collected by R. H. Loughridge.
Dried clay of a light brownish-grey cclor. Fused grey
before the blow-pipe.

No. 2179—Gyprseous CLAY from Mr. W. J. Hough's place,
4 miles west of Paducakh. Collected by R. H. Loughridge.

Dried clay, nearly white, with ferruginous stains in spots.
Contains a very small proportion of sand. Fuses slightly
before the blow-pipe. Calcines white.

No. 2780—BLUE Micaceous CLaYy. Terliary,; on Armsirong's
place, T miles east of Paducak. Collected by R. H. Lough
ridge.

Dried clay of a grey color. Contains minute specks of mica.

Before the blow-pipe it fuses grey.
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No. 2781—BLUE Micaceous CLAY, charged wilth blue particles
of Virnianite. (See No. 2762 for a similar clay in Marshall
county.) Collected by R. H. Loughridge.

Darker colored than the preceding ; 56.60 per cent. of brown-
ish sand, containing small mica scales, was washed out of it.
The blue specks gave a marked reaction of phosphoric acid.
Before the blow-pipe this clay fused grey.

COMPOSITION OF THESE McCRACKEN COUNTY CLAYS.

(Air Dried.)
Number in Report. 2777 2778 2779 2780 2781
! -

Silica.. . . . . .. ... 69.500 @ 66,320 17,580 64, 220 73.192
Alumina.. . . . . . . . 24.960 . 22.930 20,040 17.540 | 16.540
Iron peroxide . . . . . . 720 1.190 .540 1.440 1.840
Lin®g » = » o & 5 = o .325 437 1.743 437 . 369
Magnesia . . . . . . . . . 396 ¢ .209 .168 .B568 .461
Porash.. « oov o v % 4 1.934 1.107 1.340 2,452 1.969
Soda.. . . .. - & E e .286 470 075 AT2 .541
Water,ete.. . . . . . .. 11,879 7.337 8.524 . 7.581 5,088
Totals . . . . . . . . 100.000 | 100.000 | 100.000 | 100.000 100,000
— 1 & i R — small pro- 50 580 B 600

and . ., . . ... .. { not est. o est, portion. ; i

Nos. 2777 and 2779 are good plastic clays. suitable for the
manufacture of white or whitish pottery ware. They are also
quite refractory. Nos. 2778 and 2780, containing more iron
peroxide, are rather less refractory, and calcine somewhat
colored.

The large preoportions of fine sand in Nos. 2780 and 2781
somewhat diminishes their plasticity, and their considerable
percentages of iron peroxide and potash renders them fusible
at a high temperature. Possibly very fine sand exists in
some of the others, not easily removed by washing.

The Vivianite in No. 2781 is in too small quantity to make
it available for phosphatic manure. No. 2778 contains some
of its lime in the form of sulphate, but not in large propor-
tion.
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OLpHAM CoOUNTY.

No. 2782—MiINERAL WATER from Anita Springs, residence of
Dr. G. T. Berry, 1 mile from Lagrange. Flows from the
cavernous layer of the Clinton Group of the Upper Silurian.
Collected by W. M. Linney, September, 1385.

The water is transparent, colorless and inodorous. Op evap-
oration it left 0.274 of a gramme of saline matlers to the litre
(about 1,000 grammes) of the water. These consist mainly of
carbonates of lime and magnesia, sualphates of potash and soda,
chloride of magpesiom and silica. It is a pure weak saline
water.

PERRY County CoOALS.

No. 2783 —CoaL. Sizly-one inches. John Fields'. Sampled
by John T. Froffit from the lower 36 inches. Collected by G.
M. Hodge.

A weathered sample of splint coal. Some fibrous coal be-
tween the thin lJaminze, but no appearance of pyrites. Some
ferruginous incrustation.

No. 2784 —CANNEL CoaL. 7Ten inches (in the same bed 24
inches of bituminous coal), 1 mile below Rush Branch, Mid
dle Fork Kentucky river. Collected by G. M. Hodge.

A somewhat weathered sample. Ferruginous incrustation on
some of the surfaces.

No. 27185—CoaL. Forty-four inches. William Boling s, Rush
Branch of Middle Fork of Kentucky river. Sample of the
upper 20 inches. Collected by G. M. Hodge.

A pure-looking coal. No apparent pyrites. Some little
fibrous coal.

No 2786—CoaL Sample of the lower 20 inches of the same
bed as the above. Resembles that coal, dbul is somewhuat
brighter.

No. 2787—CoaL. Fifty-siz inches. Abner Campbell’s. Fish
Trap Branch of North Fork of Kentucky river. Collected
by G. M. Hodge.

Some portions dull. like cannel coal;: others bright. Some
fibrous coal between the lamina, but no apparent pyrites.
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No. 27188—€CoaL. Forty-five inches. Thomas J. Johnson's,
Ebersole Branch of Middle Fork of Kentucky river. Col-
lected by G. M. Hodge.

Apparently a splint coal, somewhat weathered. Some fibrous
coal between the laminz, but no apparent pyrites.

No. 27189—CoaL. Fifty two inches. John Spencer’'s, Grape-
vine creek. Sample of the lower 48 inches. Collected by
G. M. Hodge.

Generally dull black. Fibrous coal and some little granular
pyrites between the laminz. Some portions of bright pitch-
black.

No. 2790—CoaL. Forty-eight inches, mouth of Guy's creek,
Middle Fork of Kenlucky river. Sample of the upper 32
inches. Collected by G. M. Hodge.

Generally dull black splint coal. Some fine fibrous pyrites
and fibrous coal. Portions shining pitch-black.

No. 2791—CoAL. Forly inches. John Spencer, Grapevine
creek. Collected by G. M. Hodge.

A somewhat weathered sample of splint coal.

No. 2192—CoaL. Thirty nine inches. Joseph Campbell s,
mouth of Rock Lick Branch of North Fork of Kentucky
river. Collected by G. M. Hodge.

A weathered sample of splint coal.

No. 27193 —CoaL. Thirty-nine inches. Alerander Combs’, Nourth
Fork of Kentucky river, b miles below Hazard. Collected
by G. M. Hodge.

Apparently good splint or semi-bituminous coal. No appa-
rent pyrites.

No. 2794—CoaL. Forty five inches. Samuel Whitaker's, Wil
lard creek. Collected by G. M. Hodge
Portions of the sample dall splint coal. Some fibrous coal

between the laminze, but no apparent pyrites. Some pieces

bright pitch-black.

No. 2795—CoaL. Thirty six inches. Peter Gross’. Mine near
the mouth of Squabble creek, Middle Fork of Kenlucky river.
Collected by G. M. Hodge.

Generally pitch-black coal, breaking irregularly with irregu-
lar shining surfaces. A few pieces dull and laminated. No
pyrites apparent, and but very little fibrous coal.
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Of these Perry county coals only one, No. 2784, is a cannel
coal, characterized in its compuosition by its larger percentage of
volatile combustible matters than in the other samples, which
are mostly splint or semi-bituminous coals. This cannel coal
gives also a larger proportion of ash than the other coals, viz:
16.8 per cent.; yet the sum of its combustible materials is
82.4 per cent. The purest of all these samples is No 2795,
which gives only 3.1 per cent. of ash, and its total combustible
matters amount to 95.0 per cent. As can be seen, several of
these coals contain more than a good percentage of ash, which,
however, will not prevent them from being valuable for all
ordinary purposes, although not so available for making good
coke as others which contain less earthy material. The sul-
phur percentage in these coals is generally moderate.

PuLaskr County CoALs.

No. 2796—CoAL. Barren Fork. The run of the mine. Sam-
ple of the coal taken for coking two years ago. By R. C. B.
Thruston.

No. 2797—CoAL of the Barren Fork Coal and Mining Com-
pany. Nutl coal. Average sample of the coal taken for
coking two years ago. By R. C. B. Thruston

COMPOSITION OF THESE PULASKI COUNTY COALS.

(Air Dried.)
Number in Report 2796 l 2797

Hygroscopic moisture. . . . . . . . . . ... ... ... 2.32 - 2.12
Volatile combustible matters . . . . . . . . . . . . . .. 32,48 31.56
OOKE cou o v o5 oems o o o 5 S B S R N R E o F R N o 65,20 66.32
Totale! 5 oow oo % v & @ % % 5% 0 @ 5 % & e B ]&.00 . 1_0000
| :
Total volatile matters. . . . . . . . ¢ v « v + & & o o . . 34 .80 33 .68
Fixed carboninthecoko . . . . . . « &« « v + 4 « o « . . 59.10 59 02
7. ) 2 6,10 7.30
Totuls. . . . .. . . & f 4 e e e e e e e e e e e e 100 .00 | 100 .00
Percentage of BIphUP . . . - e e e s e e e e e e e s 1.077 1.879

Character of the coke . . . . . . . . .. R g e SpongyY. ' =pongy.
Color:of the meis ¢ 5 ¢ w5 ¢ 55 P s 555 8 £ 5 { light grey. yellowieh-
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Pretty good coals, containing 91.58 and 90.68 per cent. of
total combustible matters severally. The ash and sulphur
percentages are somewhat above a very good average for
coking purposes.

WARREN CouUNTY.

No. 2798—MAaRL from near the bottom of the Saint Louis lime.
stone beds, near Bowling Green, aboul 100 feel above Barren
river. Sample from lhe top, middle and bottom of a 4 Joot
bed. Average sample. Collected by M. H. Crump, Civil En-
gineer, April 30, 1885.

Of a light grey color, portions with ferruginous stains.
Plastic with water. Powder of a light buff color. Calcines
nearly white, with a light reddish tint.

COMPOSITION. (Air Dried.)

BN . o % e ld 5 % % i R om w0 ELE L oW R mk m w e e ek s e e cm e 2R, T8O
ATIMINA . . . . . o o 4 4 8 o 4 5 & 5 8 5 © 5 = v 5 % 5 5 o 5 2 n a 11.631
Ironperoxide . . & & & & & & v v 4 4 4 b 4 e e e e e e e e 2.960
Limeecarbonate . . . . . . . . . . . e e h e e e e e e e e e e e 43.760
Magnesia carbonate. . . . . . . . . . .. L L. ...l s ... 6.320
Fhoephoric 8cid (Py Q) v o o o 0 oo o 5 0 ievmn w0 w0 e = e e . 249
PolBEN: o & ot g 5 50 owpe o B 8 e & B R S0 6 W B S SRR W % 5 2 2.124
RO o0 o e e RS @ W e DNDED & B e el @ 8 G8 GESE 6 @ W Genng & om B 5 not est.
Moisture and loss. . . . . . & & & & v & 4 4 & & 5 o o = o o & . % 4.176

100,000

This marl would be beneficial as a top-dressing to light
sandy soil which is deficient in lime. It could also be, no
donbt, converted into water cement of the character of Port-
land cement, by proper admixtare with more lime and calci-
nation.

This marl may be said to contain a little more than 43
per cent. of clay (exclusive of moisture), and nearly 44 per
cent. of carbonate of lime. Good artificial Portland cement
is said to be made, in England, ete., from a mixture of 21
to 23 per cent. of clay, and 79 to 77 per cent. of chalk
(which is nearly pure carbonate of lime). .Ground limestone
could be used, and the best proportions found by actual ex-
periment.

No. 2798a—MINERAL WATER, from a bored well 502 feet
deep; beginning aboul the middle of the St. Louis lime-
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stone. Bored by Captain Smallhouse. Sample sent by M.

A. Crump, Civil Engineer, Bowling Green.

The water, contained in a stoneware jug, was turbid with a
yellowish material. Smelt strongly of hydrogen sulphide and
petroleum ; a little of the latter substance floating on it.

Qualitatively examined, it was found to contain chlorides,
sulphates and sulphides of magnesium, calcium, sodium, &c.
Its total solid saline mallers is 5.09 per cent., most of which
is sodium chloride—common salt. A pretty strong saline sul
phur water

WHITLEY CounTY COALS.

No. 2799—CoaL. Possum Branch of Wolf creek. Collected
by A. R. Crandall. 7Three feet of coal, under a sandstone
ledge ; on farm of Joseph Cox.

A bright, pure-looking coal, showing very little fibrous coal,
and no apparent pyrites.

No. 2800—CoaL. Forks of Jellico creek. Jellico Creek Salt
Works, at R. P. Crickmore's. Upper 38 inches of the
main coal. Sample collected by A. R. Crandall.

A bright, pure-looking sample: fracture generally shining
and somewhat irregular. Some few thin scales of bright
pyrites, but very little fibrous coal apparent. Contains a few
pieces of lamellar structure and dull appearance.

No. 2801—Coarn. Right Fork of Bennell's creek. Coal 48
inches thick. Sample from the whole thickness, without
parting.

A block coal or splint. Mostly bright, pure-looking coal, of
irregular, shining fracture. A small portion more dull, and
lamellar in structure. No pyrites or fibrous coal apparent.

No. 2802—CoaL. Right Fork of Pallerson creek. Pleasant
Palley’s coal. Fifty-two inches thick. Sample from the
whole bed. Collected by A. R. Crandall.

A pure-looking coal, breaking generally with irregular frac-
ture and shining surfaces; some pieces showing *‘bird’'s-eye”’
fracture with satiny lustre. A small portion lamellated.
Hardly any fibrous coal and no pyrites apparent.
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No. 2803—CoaL. Briar creek. W. Jones coal, 28 inclhes
thick. Sample from the whole face of the bed. Collected
by A. R. Crandall.

Apparently a pure splint or block coal. No pyrites, and but
little fibrous coal apparent.

No. 2804—CoaL. Briar creek. Henry Green's coal, 3 feet
thick. Sample from the whole thickness, from 20 feel in
the entry. Collected by A. R. Crandall.

A pure-looking, pitch-black coal, breaking generally with
shining, irregular surfaces. But little fibrous coal and no
pyrites apparent.

No. 2806—CoAL. Briar creek. Richardson's coal, 36 inches
thick withou! parting. Average sample from the whole
JSace. Collected by A. R. Crandall.

Quite a pure-looking coal, of the character of the next pre-
ceding.

No. 2806—CoaAL. Head of Little Pallerson creek. M. A.
Jones’ coal. Average (hickness, 3 feel without parting.
Collected by A. R. Crandall.

Quite a pure-looking, pitch-black coal, breaking with irregu-
lar shining surfaces. Portions lamellated with some fibrous
coal, but no apparent pyrites.

No. 2807—CoAL. Tackells creek. Main coal. Terrel Siler's.
Two miles from the mouth, and half a mile above Mr.
Siler’'s house. Bed 41 inches thick, with a half-inch part-
ing 16 inches from the bottom. Sample collected by A. R.
Crandall.

Resembles the preceding.

No. 2808—(CoAL. Mahan Stalion. Average sample of the
upper 23 inches. (A parting of 5 inches.) Sample col-
lected by A. R. Crandall.

Coal resembles the preceding.
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Most of these are remarkably pure coals, their ash percent-
ages extending from 2.10 per cent. in No. 2804 up to 7.90 in
No. 2808. This latter is exceptional, not only in its much
greater ash proportion, but in the exiraordinary amount cf
sulphur it contains, viz: 4.234 per cent. This must have been
present in the sample as very fine granular iron pyrites, as
was rendered probable by the large amount of iron contained
in its ash. 1Its total combustible matters, including the sul-
phur, is 89.9 per cent.

No. 2804 contains 96 per cent. of combustible matters, with
its 2.1 per cent. of ash.

The ash proportions vary, in the other samples, from 3.76
down to 2.30 per cent. These are all, except No. 2808, re-
markably good, pure coals, and no doubt would make very
good coke. As several of them are somewhat soft coals, ap-
proaching so-called bituminous coals, their coke may be light
and spongy unless made under pressure.

WHITLEY CoUuNTY CoaLs—Continued.

No. 2809—CoArL. Mahan's coal. Mahan’s Station; eighleen
inches below the parting. Average sample. Collected by
A. R. Crandall.

Resembles the next preceding.

No. 2810—Coar. W. M. Mahkan's coal. Makan’s Station.
Eighteen inches of the bottom; 13 inches of the top, with
a 5-inch parting. Average sample of the whole bed. Col-
lected by A. R. Crandall.

A pure looking, pitch-black coal; breaking with shining
irregular surfaces. Very little fibrous coal, and no pyrites

apparent.

No. 2811—CoaL. Caddells. Wolf creek. Bed 37 inches thick,
with a slight parting. Sample from near (he oulcrop.
Collected by A. R. Crandall.

A somewhat weathered sample of what appears to be a
good coal.

No. 2812—CoAL. Thomas’ cannel coal. Head of Left Fork
of Wolf creek. 8Splint coal, with some cannel al the bot-
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tom. Twenly-six inches near the outcrop. Sample collected
by A. R. Crandall,

A much weathered sample.

No. 2813—CoaL. Lower 26 inches of the R. P. Crickmore
coal. (Upper part previously sampled.) Collected by A.
R. Crandall.

A bright, pure-looking, pitch-black coal; breaking gener-
ally with irregular shining surfaces. Very little fibrous coal,
and no pyrites apparent.

No. 2814—CoaL. B. P. Shelby's. Upper 22 inches. Col-
lected by A. R. Crandall.
A pure-looking sample of what seems to he a splint coal.
But little fibrous coal, and no pyrites apparent.

No. 2815—CoaL. Wagner Siler's. On Mud Creek. Forty
inches thick, without parting. Average sample from thc
whole face of the bed. Collected by A. R. Crandall.

A pure-looking coal; generally breaking with irregular
shining surfaces. Some portions lamellated, with some little
fibrous coal, but no apparent pyrites between.

No. 28186—CoaL. J. S. Berry's. Jellico seam. Sample from
coal collected two years ago for coking. By R. C. B.
Thruston.
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These are good, and some of them very good coals. The
highest ash percentage—in No. 2811—is 6.70. This approaches
cannel coal in composition, and contains 91.80 per cent. of
combustible matters, including 2.768 per cent. of sulphur, a
large proportion of the latter.

The lowest ash proportions in these coals is in Nos. 2813
and 2815, being only 1.54 and 1.60 per cent. severally.

No. 2813 contains 96.76 per cent. of combustible maiters,
including 1.721 per cent. of sulphur.

No. 28156 contains 95.82 per cent. of combustible matters,
including 0.670 per cent. of sulphur.

No. 2816 contains 95.30 per cent. of combustible matters,
including 0.629 per cent. of sulphur.

No. 2810 contains 95.20 per cent. of combustible matters,
including 1.093 per cent. of sulphur.

No. 2814 contains 94.42 per cent. of combustible matters,
including 1.060 per cent. of sulphur.

No. 2809 contains 93.00 per cent. of combustible matters,
including 1.340 per cent. of sulphur.

All of these six coals could no doubt be made available in
the manufacture of coke. Those would, of course, be pre-
ferred which contained the least sulphur and ash. An
example of the coke made from one of these (No. 2818) is
given below.

No. 2817—CokE. (No. 14.) OF J. 8. Berry's coal. Jellico
series. [Five miles north of Williamsburg, Whitley county.
Seventy-two hours’ coke. Made at Quinnimont, West Vir-

ginia, March 20th-23d. R. C. B. Thruston.

COMPOSITION.—(Air Dried).

Moieture, etc., expelled at red heat . . . . . . . . . ... ... ... 1.50
Fixed earbon . . . . . . &« . .« « « « o 4 o0 e b e e e e 93.30
Light brownish-grey ash . . . . . . . . . . . . . .00 00 5.20

100 00
Percentage of sulphur . . . . . . . . . ..o o0 e e 0.382

Comparing its sulphur percentage with that of the coal
from which it was made, it will be seen that a large propor-

GROL. SUR.—T.
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tion of it was removed in the process of coking. This, no
doubt, is the case with most coals; the quantity removed
varying according to the condition or form of combination of
the sulphur in the coal.

APPENDIX.

For comparison with Kentucky cokes and coking coals, a.
number of samples of both, of West Virginia, were collected
by Mr. Thruston, the results of the analyses of which are
given in the following pages:

WEST VIRGINIA CoALs.

No. 2818—CoaL. (Sample 11.) Three miles above the moulh
of Preacher creek, or Callakan creek, of Rolling Fork of
Powell’ s river, Wise county. Sample of the 27-inch cannel
coal of the bed. Collected by R. C. B. Thruston.

A dull-looking cannel coal.

No. 2819—CoaL. Quinnimont Mines, Fayetle counly. Thick-
ness of bed where sampled, 34 inches. Collected by R. C.
B. Thruston.

A bright, pure-looking coal. Fracture irregular, with shin-
ing surfaces. No pyrites or fibrous coal apparent.

No. 2820—CoaL. Fire creek, Fayetle county. Collected by
R. C. B. Thruston.

No. 2821—CoaL. Sflone Clff, Fayetle counly. Upper seam,
above the conglomerate; bed 4 feet 3 inches to b6 feel.
Sample from the 4 feet 3 inches. Collected by R. C. B.
Thruston.

A pure-looking, pitch black coal. Somewhat laminated.

Fracture generally irregular, with shining surfaces.
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No. 2822 —Coar. Slone ClLYff, Fayetle county. Quinnimoni
seam. Coal 44 to b2 inches,; mo parling. Sample from
where it measures 46 inches. Collected by R. C. B. Thrus-
ton.

No. 2823—CoaL. Sewell, Fayelle counly. On lop of the con-
glomerate. From 34 to 42 inches thick. Collected by R.
C. B. Thurston.

A pure-looking, soft coal. Irregular fracture, with shining
surfaces. Fibrous coal, but no pyrites apparent.

No. 2824—CoaL. Hawksnest, Fayelle county, West Virginia.
Sample exclusive of parting. Collected by R. C. B. Thrus-
ton.

A pure-looking, pitch-black coal. Fracture irregularly
cuboidal, with shining surfaces. Some little fibrous coal ap-
parent.
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With the exception of No. 2818, which is a cannel coal,
and No. 2824, these West Virginia coals are quite remark-
able because of their small proportions of volatile combustible
matters, and generally small ash, as well as the very light
or inflated cokes they leave when heated under the atmos-
pheric pressure only. They also present the singular fact
that their cokes are of very difficult incineration.

WEST VIirGINIA COKES.

No. 2825—CoxkE. Forty-eight hours. Made al Quinnimoni,
of Quinnimont coal. March 22d-24th, 1886. R. C. B.
Thruston.

No. 2826—CoxkE. OfF Hawksnest coal, Fayelle county. Made
in Solendorf Coppe oven, at Quinnimont. Collected by R.
C. B. Thruston.

No. 2827—CokE. Forty-eight hours. Of Fire creek coal,
Fayette county. Made at Quinnimon{. March 26th, 1886,
Collected by R. C. B. Thruston.

No. 2828—CokE. Forly-eight hours. Of Stone CU coal,
Fayette county. Made at Quinnimont. Collected by R. C,
B. Thruston.

No. 2829—Cokk. Forty-eight hours. Of Stone CUF coal,
Fayette county. Made at Quinnimont. March 16th, 1886.
Collected by R. C. B. Thruston.

No. 2830—CoKE. Sevenly-lwo hours. Qf Stone CUf coal,
Fayette county. Made at Quinnimont. Collected by R. C.
B. Thruston.

No. 2831—CokE. Forty-eight hours. Of Sewell coal. Made
at Quinnimont. Collected by R. C. B. Thruston.

No. 2832—CoKE. Seventy-two hours. Made of Sewell coal,
at Quinnimont. Collected by R. C. B. Thruston.
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These are, generally, quite good cokes, No. 2830 being the
only one which presents ash and sulphur a little above good
average proportions.

The variation in the proportions of moisture is no doubt
accidental. The purest of them all is No. 2829, containing
96.40 per cent. of fixed carbon, and only 3.24 per cent. of
ash, with 0.519 of sulphur.

BeLL CounTty.
Coavs.

No. 2853—CoaL. (Sample 1.) On John R. Slusher's land,
Left Fork of Slraight creek, Bell county. Collected by R.
C. B. Thruston, June 2d, 1886.

A weathered sample, incrusted in part with ferruginous
material. Sample from the upper two seams, 6 and 31 inches
in thickness, severally, separated by 1 inch of shale. An-
other seam of 5 inches of coal, separated from these two beds
by 5 inches of shale, was not sampled.

COMPOSITION . —(Air Dried.)

Per cent. Per cent.
Hygroscopic moisture . . . . . 1.40 ;

DIEroscoplc MOlHATe - iters. | 87 10 §Total volatile matters . . . . . . . 38 50
Dense spongy coke . . . . . . 61 .50 Fixed carbon in the coke . . . . . 56 30
Brown ash . . . . . . ... ... 5.20

100.00
e 100.00

Percentage of sulphur . ... . 1.151

A good semi-bituminous coal, containing rather more vola-
tile combustible matters than the very best coking coal.

No. 2834 —CoaL. (Sample 2.) James Green's, on the divide
between Browney's and Hansee's creeks, Bell counly. Col-
lected by R. C. B. Thruston, July 13th, 1886.

A pure-looking, pitch-black coal, generally of cuboidal
structure; breaking with irregular, shining surfaces. Some
portions somewhat lamellated, and of somewhat dull fracture.
Very little fibrous coal, and no pyrites apparent.

This sample is of the upper seam of 38 inches, separated,
in this bed, by a 20-feet space. from the lower two seams of

coal.
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No. 2835—CoAL. (Sample 12.) From James Green’'s lower
bank. Sample from the 26-inch seam of coal lying 20 feet.
below the coal from whick sample 2 (No. 2834) was laken,
and separaled from coal of sample 13 (No. 2836) by a
2-inch parting of shale. Sample collected by R. C. B.
Thruston, September 24th, 1886.

A pure-looking, pitch-black, hard coal, resembling the
brighter, harder portions of the next preceding sample.

No. 2836—CoAL. (Sample 13.) From James Green’s bank.
Sample from the 21-inch seam lying under coal of sample
12 (No. 2835), and separaled from that by a 2-inch layer
of shale. Collected by R. C. B. Thruston, September 24th,
1886.

A bright, pitch-black, firm coal; structure cuboidal ; break-
ing with irregular, shining surfaces. No fibrous coal or
pyrites apparent.

COMPOSITION OF THESE COALS OF JAMES GREEN'S BANK.

(Air Dried.)
o | R e
Number in Repori. . 2834 ’ 2835 | 2836
! !

o — | — _——
Hygroscopic moisture . . . . . . . 0.60 ! 1.20 1.00
Vaolatile combustible matters . . . . 35.00 | 32.20 35.40
Coke . . . . . . v v v v o« . 64.40 | 66. G0 63 60

Totals . . . . . . . . . . .. 100.00 l 100 00 ] 100.00
____'.._..__._._.:.‘_._—____I e T i_ cops
Total volatile matters . . . . . . . 35.60 33.40 | 36.40
Fixed carbon in thecohe . . . . . 61 90 | 61 60 ! 61.70
R 2 50 | 5 00 | 1.90
Watale = 5 5o o 8 w6 2 8 100.00 | 100 00 100.00
il e ] Y r—— | i )
Percentage of sulphur . . . . . . . 1 068 0.574 | 0.629
Character of the coke . . . . . . . veri\r dense. inflated. = inflated.
| izht . . lirht salmon-
Color of theash . . . . . . . . { | grev-brown. 'hruw nish-grey. J gcolar .

I |

These are remarkably good, pure coals, containing very
small amounts of ash material, and small proportions of sul-
phur, more especially the latter two described. They could
no doubt be used for the manufacture of coke, although they
contain rather more volatile combustible matters than the
most profitable coking coals.
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No. 2837—CoAL. (Sample 3a.) Fifteen miles above Pineville,
on Muddy Branch of Clear creek, Bell counly. Sample of
the upper 34 inches of the bed. Collected by R. C. B.
Thruston, July 156th, 1886.

A somewhat weathered sample of splint, or semi-cannel
coal.

No. 2838 CoaL from lower part, 43 inches in thickness, of
the same bed as the next preceding. Collected by R. C. B.
Thraston, July 15th, 18S6.

A much soiled and weathered sample of cannel coal.

COMPOSITION OF THESE TWO COALS.—(Air Dried.)

e ————— - -  a A =

Number in Report. 2837 2838

|
Hygrometric moisture . . . . . . . . . . . . . . . . .. ' 1.% 1 00
Volatile combustible matters . . . . . . . . . . . . ... i 32.60 51.60
S B | 65 70 47.40
I i
Tobnle: & ¢ o 0 255 e % & a0 3 @ s %l f 9.0 5% 53 | 100.00 4| 100.00
P e
Total volatile matters . . . . - . . . . .« .+ . . . .. 54.30 | 52.60
Fixed carbon in thecoke . . . . . . . . . . . .+ . . .. - 62.30 | .10.40
7 : 3.40 | 7.00
Totals . . . . . . . « ¢« v o v v o o o v o o & = = | 100.00 100.00
'i e e
Percentage of sulphur . . . . . . . . . . . ... ' 0.684 | 0.739
Character of thecoke . . . . . . . . . . « o o o o o 0. . _spongy. | dense.
Colorof theash . © « o i s o 8 o = 4 ¢ % 0% & v » ¥ i l I'i}:‘::f\' brown

These are both very good coals of their kind, and no doubt,
when mined deeper in the bed, would leave less ash than
these weathered samples. The cannel coal is very rich in vol-
atile combustible matters. The upper layer would no doubt.
furnish good coke.

No. 2839—CoaL. (Sample 4.) On James Bussell's land, on
Cannon creek, Bell counly. Collected by R. C. B. Thruston,
July 20th, 1886. Two seams of coal, 256 and 23 inches thick
severally, separated by 17 inches of shale, lie under a shale
roof, on a clay floor,

A weathered and soiled sample.
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COMPOSITION —(Air Dried.)

Hygroscopic moisture . . .. . . 0.80 ——
Vglgntile o S DI DG - o 33.90} Total volatile matters . . . . . . 34.70
. Carbon in the coke . . . . . . . 59.90
Light spongy coke . . . . . . . 65.30{ Grey-brown ash. . » - - . . . . 40
100.00 100.00
Percentage of sulphur. . . . . . 1.508

This is a very good splint or semi-cannel coal, verging
toward bituminous coal, contfaining quite a moderate propor-
tion of ash material, and but little more than the average
percentage of sulphur,

No. 2840—CoaL. (Sample 9.) Feelan Risner’'s, on Browney’ s
creek, Bell county. Sample collected by R. C. B. Thruston,
September 22d, 1886.

A weathered sample.

No. 2841—CoaLn. (Sample 10.) From the same bed as the
next preceding sample, there being only a 1-inch parting
of shale belween lhem.

COMPOSITION OF THESE TWO SAMPLES.—(Air Dried.)

I
Number in Report. ; 2840 [ 2841
_— e _ - |- ——
Hygroscopic moisture . . . . . . . . .. .. .. ... i 5.40 | 1.60
Volutile combustible matters . . . . . . . . . . . . . .. ! 30.00 | 47.40
Okt . v w w o e w W v om Bk B BB e & B 8 e B d | 64 .60 ]' 51.00
Totals . . . . . . & & & « 4 & & & + s 8 « « =+ = o = i 100.00 ! 100.00
L e
Total volatile matters . . . . .+ « . « « « & o « & « & « . 3.40 | 49 .00
Fixed carbon in the coke . . . . . BN R & B W R ' 60 .50 47.70
BN, i v w % @ o vaE w w5 seTTEG s ® W 00w oW T uEn R B 4.10 | 3.30
i ‘
WotRlE o o v 5 5 vie v 5 % B @ % B W B e e @ s | 100,00 |  100.00
I._______ e e S ]
Percentageof sulphur . . . . . . . . . ... ¢ 0 0o .. 10.436 i 0.574
P pulveru- | pulveru-
Characterof thecoke . . . . . . . « . . . . « « . . . { r TahE. | ik
: 'd'k salmon dark
Colorof theash . . . . . . . . . . . . . o & « « « . { dolored: Jl biown,

Both these samples had been somewhat altered by long
weathering, the effects of which would be the reduction of the
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volatile combustible matters and sulphur, with probably an
increase of the ash percentage. The removal of the volatile
ingredients caused the production of a pulverulent coke.
Deeper in the bed, where the coal has not been altered by
long weathering, the coke of No. 2840 would no doubt be
spongy coherent. No. 2841 has yet the large percentage of
volatile combustible matters which characterizes the cannel
coals.

No. 2842—CoaL. (Sample 5.) Head of Middle Fork of Wil-
liams’ Branch of Yellow creek, Bell counly. Collected by
R. C. B. Thruston, July 24th, 1886.

This sample is from four several seams, which are, respect-
ively, beginning at the top, 17, 12, 11, and 25 inches thick,
divided by shale partings, which are, severally, 7, 2, and 2
inches thick. Another bed of coal, not included in the sam-
ple, lies beneath, under a thicker shale parting.

This mixed sample was generally pitch-black coal, of cu-
boidal structure, breaking with shining, irregular surfaces,
containing very little coal of lamellar structure, very little
fibrous coal, and no apparent pyrites.

COMPOSITION —(Air Dried.)

Per cent. Per cent.

Hygroscopic moisture . . . . . . 1.60 . . :
Volatile combustible matters : 33.20}'1‘0':; VOIMII: nm:.:er.. = HR g .,:;Ht:
; .= an § Carbon in the coke . . . . . . . B0, 1
Light spongy coke . . . . . . . 'M'zﬂl Light grev-brown azh . . . . . 4.4
100,00 [ELURLY)
Percentage of sulphur . . . . . 0.876

This sample has the composition of a good coking coal.

No. 2843—CoaLr. (Sample 6.) Land of J. M. Robbins, on
Crane creek of Yellow rreek, Bell couniy. Sample by R.
C. B. Thruston, from the upper 36-inch seam of the bed,
September 21st, 1886.

A pure-looking, pitch-black coal; structure mostly cuboidal.

Fracture irregular, with shining surfaces. Very little fibrous

coal, and no pyrites apparent.

No. 2844—Coar. (Sample 7.) From lhe lower 23-inch seam
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of the same bed as lhe nexl preceding sample, separated

Jrom that by a 3-inck shale parting.

A pure-looking, pitch-black coal: breaking with irregular,
shining surfaces. Very little fibrous coal, and no pyrites
apparent.

COMPOSITION OF THESE COALS.—(Air Dried.)

1 |

Number in Report. 2843 | 2844
— — —_ I I
Hygroscopie moisture . . . . . . . . . . . ... ... E 1.40 1.20
Volatile combustible matters . . . . . . . . . .. .. .. | 32.30 ! 34.9%0
0RE . o i 0 o cenat w e S Tl G B % e TeTEl @ e e G0 W@ @ [ 66.30 63.90
TOLBEIS o o 5 cvvver & & 4 ST o @ oW e LEUE BB G e W B | 100.00 | 100.00
|
Total volatilematters . . . . . . . . . . . . . . . . .. l 33.70 | 36.10
Fixed carbon in thecoke . . . . . . . . . . . . . . . .. i 63.50 | 62.10
B s i b 2o s AN RS e DTS A S B ] 2.80 | 1.80
TOtals . . & v v v e e e e e e e e e e e e e e i 100.00 | 100.00
|
Percentage of sulphur . . . . . . . . . ... ... ... ' 0.670 I 0.529
Charucter of thecoke . . . . . . . . . . « . .« . . .. I dense. | spongy.
xy } | It. brown-, salmon-
Colorcftheash. . . . . .. . .. - grey. | sa il

Both these coals are remarkably pure and good, containing
only very small proportions of ash material and sulphur.
They would doubtless produce very good coke.

No. 2845—CoaL. (Sample 8.) From John M. Marricle's
bank, on Cubbog Branch of Browney's creek, Bell counly.
Collected by R. C. B. Thruston, September 22d, 1886.
Coal, 39 inches: the upper 3 inches of bone coal ; lowest 12
inches, soft coal; gas coal, 24 inches, between.

A pretty pure-looking sample, mainly of splint or semi-
cannel coal. Portions breaking irregularly, with shining
sarfaces. But little fibrous coal or pyrites apparent.

No. 2846—CoaL. (Sample 11.) On Richard Risner's land,
on Hansee's creek, Bell counly. Collected by R. C. B.
Thruston, September 24th, 1886. Sample from the two
layers, severally 16 and 53 inches thick, separated by a
1-inch shale parting, the roof being the soil.

A much weathered sample.
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No. 2847—CoaL. (Sample 14.) On Andrew Marricle's land,
on Cubbog creek, Bell county. Collected by R. C. B. Thrus-
ton, October 6th, 1886. Sample from the two layers,
severally 21 and 25 inches thick, separated by a 1-inch
parting, with shale roof and clay tioor.

A weathered sample.

No. 2848—CoAL. (Sample 15.) On Sfone Coal Branch of
Browney’ s creek. Sample from the upper four layers, sev-
erally of 23, 14, 23, and 20 inches thickness, separated by
thin shale partings; shale roof and clay floor. Another
3-inch coal and a b-inch shale parting lie below these above
the floor.

A weathered sample.

No. 2849—Coar. (Sample 16.) Near the head of Browney's
creek, Bell county. Forty.four inches, including half an
inch of shale 8 inches from the top. Collected by R. C. B.
Thruston, October 11th, 1886.

A firm, pure-looking, pitch-black coal. Structure generally
cuboidal. Fracture with irregular, shining surfaces. Little or
no fibrous coal, and no pyrites apparent.

QOMPOSITION OF THESE FIVE BELL COUXNTY COALS.—(Air Dried)

Number in Report. 2845 | 2846 2847 2848 ! 2849
-
Hygrosoopic moisture . . i}.Sﬂ,r 2.20 . 4.10 | 2.60 1.40
Volutile combustible mat'rs.|  35.30 | 32.60 29.90 33.20 | 3460
Coke = &« wis o & 5 6o | 63.90 |  65.20 66.00 G4.20 | (4.00
Torale =4 o o5 oo 100.00 ~ 100.00 100,00 100.00 I 100.00
Total volatile matters . . 36 10 | 34.80 1 34.00 35 80 i 36.00
Fixed carbon in the coke . 60 .20 61.80 |  61.80 59.60 | 61.80
Ash . . . . . . . ... 3 70 3.40 | 4.20 4.60 ' 220
Totals . . . .... 100 00 100.00 I 100.00  100.00 100 00
el e = _'__._______;..:__:...___.__ —ia .__.___._; == E E i
Per cent. of sulpbur . . .| 0.425 ]0.601 d{!.Taﬂ d{).%l g 0.821
= ] ¥ pulveru- | enae ense - enac
Character of the coke . 1, SPOMBY- . “ient. ! friable. spongy. = spongy.
light grey- salmon- [d‘k salmon.  light | d'k salmon

Color of the ash . . . {

brown. | colored. | colored. | brown.  colored.
' I
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These are all very good coals. The samples, Nos. 28486,
2847, and 2848, show one of the effects of weathering in their
large proportions of moisture. They all would give very good
coke, their ash percentage being all below a good average,
No. 2849 giving an exceptionally low ash.

BELL CounTy CoALs.—(Continued.)

No. 2850—Coalr. On Four-mile creek of Cumberland river,
Bell counly. QGeological posilion: Lower Sandy Branch
seam. Bed 37 inches lhick. Average sample collected by
R. C. Ballard Thruston, July 1st, 1887.

A very pure-looking, semi-cannel coal. No pyrites appa-
rent in the sample. Breaking in laminz, generally with
shining, irregular surfaces. Very little fibrous coal apparent.

No. 2851—CoaL. (Sample 2.) One and a half miles up
Four-mile creek of Cumberland river, Bell county. Geologi-
cal position : 100 feet above Sand Branch coal. Collected
July 1st, 1887, by R. C. B. Thruston.

Apparently a weathered sample of splint coal. This bed
has four seams of coal, 4 to 28 inches thick severally; sepa-
rated by three shale partings, which are severally from 4 to
17 inches thick.

No. 2852—CoaL. (Sample 3.) Four-mile creek of Cumber-
land river. (Geological posilion: wupper Sandy Branch
seam. Collected by R. C. B. Thruston, July 1st, 1887.

A weathered sample of apparently splint coal.

No. 2853—CoaL. (Sample 4.) Four-mile creek of Cumber-
land river. Collected by R. C. B. Thruston, July 1st, 1887.
The bed, 745 feet above drainage, has two seams of coal,
severally 17 and 21 inches thick, separated by a 1-inch
shale parting.

Apparently a weathered sample of what seems to be a
splint or semi-cannel coal.

No. 2864—CoaL. (Sample 9.) On Shade Branch of Bennetl's
Fork of Yellow creek, Bell counly. GQGeological posilion :
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Hignile seam, T15 feel abone drainage. Collected by R. C.

B. Thruston, July 15th, 1887.

Coal generally breaking irregularly, with irregular, shining
surfaces. Some portions imperfectly laminated. No pyrites
apparent, and but very little fibrous coal.

No. 28656—CoaL. (Sample 18.) Head of Steward's Branch,
one and a half miles from Fineville, Bell counly. (Feologi-
cal position: top of lower coal measures. Collected by R.
C. B. Thruston, November 16th, 1887.

The bed contains four seams of coal, severally from 3 to
20} inches thick, separated by two half-inch shale partings.
This sample is from the upper two seams. The uppermost
seam is so badly weathered as to resemble earth rather than
coal.

No. 2856—CoAL. (Sample 19.) Head of Sleward's Branch,
one and a half miles from Pineville, Bell counly. Geologi-
cal position: top of lower coal measures. Sample from the
103 and 3-inch seams. Same bed as preceding sample.
Collected by R. C. B. Thruston, November 16th, 1887.
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The so-called cannel coal, No. 2854, owes its dense structure
to the large proportion of earthy matters which it contains,
giving it a composition approximating that of bituminous
shale. Nos. 2856 and 2856 also contain large proportions of
ash material, and all three of these coals have quite large
proportions of sulphur, more especially No. 2856.

The four other coals, viz: those from Four-mile creek, are
remarkably pure, good coals, with ash percentages, severally,
of from 3 to 8.20 per cent., and sulphur from 0.508 to 0.978
per cent. These four coals would probably yield good coke,
notwithstanding samples Nos. 2852 and 2853 gave a pulveru-
lent coke in our analysis; this fact being very probably owing
to the weathered condition of the samples taken. The un-
weathered coal, from the interior of the bed, would very
likely give a good, firm coke.

No. 2867—CoAL. Three-quarters of a mile above the mouth of
Kit Island Branch of Straight creek, siz miles from Pine-
ville. Bed 3 feet 9 inches lhick. Geological position:
Sandy Branch coal. Collected by R. C. B. Thruston,
March 13th, 1888.

A jet-black, pure-looking coal, breaking gemerally irregu-
larly, with irregular, shining surfaces. No pyrites, and but
little fibrous coal apparent.

COMPOSITION.—Air Dried.

Per cent. Per cent,

Hygroscopic moisture . . . . . 1.40 .
Volutile combustible matters . . 85.34 }':‘ut::l vnll:.:e mnt,t:ra 'k """ 36.74
: ; ixed carbon in thecoke . . . . 60.26
Much inflated coke . . . . . . g Bt e R s
100.00 100.00
Percentage of sulphur . . . . . 1.222

A remarkably good semi-cannel coal.

Ne 2857a—LiMoNITE IRON ORrRe. (Sample No. 17.) On the
north face of Pine Mounlain, three and a half miles
east of Pineville, Bell counly Oriskany ore. Shows about
6 lo 8 inchkes. Collected by R. C. B. Thruston, November
16th, 1887.

GEOL. BUR.—8.
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A dark-brown, irregularly cellular ore, mixed with some
lighter brown ochreouns ore.

COMPOSITION.—Air Dried.

Iron peroxide . . . . . . . . . . . . . . . .. . ... 60.517 = 42.362 iron.
BB & ¢ s ¢ o % wvre o ¥ W LD B W O N G0 B E W 5.723
Lime and magnesia carbonates . . . . . . . . . . . .. traces.
Phosphoricacdd . . . . . . . . . . . . .. .. .. .. .259
Siliceous residue . . . . . . . . . . . . . . ... .. 23.940
Water and loss . . . . . . . . . . . . . . v e e 9.561

100. 000

CLiNTON COUNTY.
So1Ls.

No. 2858—VIrGIN SoiL. Hill-side limestone soil. Long's
Vineyard, Cartwrights Post-office, Clinfon counly. Sam-
ple taken to the depth of 10 inches. Forest growth:
walnul, white oak, sugar-tree, and poplar. On 8. Louis
carboniferous limestone jformalion. Collected by R. H.
Loughridge.

Soil friable, of a light, dirty, brownish-grey color. All
passed through the coarse sieve,* except about 12.5 per cent.
of small, irregular fragments of ferruginous sandstone or con-
cretions. Its siliceous residue from digestion in acids all
passed through the fine sieve,} except a very small propor-
tion of fine white sand.

No. 2859—VIRGIN SuBsoIL. Hill-side limestone subsoil. Long’s
Orchard, Cartwright Post-office, Clinton counly. Sample
taken al the depth between 10 and 13 inches. Collected by
R. H. Loughridge.

Slightly lighter-colored than the above surface soil; in
pretty firm clods. All passed through the coarse sieve, ex-
cept about 4 per cent. of irregular, small fragments of
ferruginous sandstone or concretions. Its siliceous residue
left only a small quantity of fine white sand on the fine sieve.

No. 2860—So1L. Mountain sandy soil. Sewells Mouniain,

% The coarse sieve has about 64 meshes to the centimeter square.
t The fine sieve bas about 1600 meshes to the centimeter square.
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of Poplar Mounlain range, near Cartwrighls Post-office,

Clinton county. KForest growth: chestnul, chesinutl oak,

black gum,; some red and while oaks. Sample taken lo Lhe

depth of 10 inches. Collected by R. H. Loughridge. Geo-
logical position: on lower coal measures.

Soil of a light buff-grey color; some friable clods. All
passed through the coarse sieve, except onme or two small
fragments of ferruginous sandstone or concretions. Its sili-
ceons residue all passed through the fine sieve, except about
8.3 per cent. of fine white sand.

No. 2861—VIRGIN SoiL, from one mile west of Cartwright's
Post-office. Taken to the depth of 12 inches. Forest growth :
chestnu. and red oak. Said to be lhe poorest soil in Clin-
ton counly, excepling thal of Poplar Mountain summil.
Collected by R. H. Loughridge.

Soil of a light, dirty, buff-grey color; contains some friable
clods. All passed through the coarse sieve, except about 4
per cent. of small fragments of ferruginous sandstone or con-
cretions. Its siliceous residue left about 4.5 per cent. of fine
white sand on the fine sieve.

No. 2862—RED UNDER-CLAY, of lhe chestnul soil, from one
mile west of Cartwright s Post-office, Clinton county. Samn-
ple taken from 18 to 24 inches below the surface. Collected
by R. H. Loughridge.

Subsoil of a dull, orange-red color, in friable clods. When
powdered, it is of a handsome orange tint. The coarse sieve
removed from it about 8.9 per cent. of irregular small frag-
ments of ferruginous sandstone. Its siliceous residue all
passed through the fine sieve, except about 2.5 per cent. of
fine white sand.
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COMPOSITION OF THESE CLINTON COUNTY SOILS.
(Calculated Dried at 212° F)

Numbers in Report. l 2858 2859 2860 2861 2862
T

Organic and volatile mat'rs F 3.511 | 2.908 2.985 2.618 5.483
Alumina . . . . . . . | e | 7.336
Iron and manganese ox'es } v ia G.=lu i 1.501 { 13.188
Lime carbonate . . . . . .405 .805 .151 .051 trace.
Magnesia . . . .073 055 .145 .109 .240
Phosphoric acid ll‘ 0 ) : .146 .065 .097 .064 .267
Potash extracted by aclds .340 .637 .851 . 247 .231
Soda cxtracted by acids . .518 . 247 317 .256 077
Water cxpelled at 400° F . .846 .860 .614 .453 1.285
Sand and insoluble gilicates. B87.366 88,706 90. 784 9]1.928 71.047

Totala . . . . . . . 99.962 99.988 99.687 | 100.087 99.153
Moisture expelled at 212° F. 1.368 1.625 0.705 0.700 2.626
Potash in siliceous residue . . 394 .497 417 .422 171
Soda in siliceous residue nol est, .214 | not est. not est. not est.
Fine white sand . . . . . small, small. 8.300 4.5632 2.567
Gravel and rock fragments. 12.500 4.269 2.361 4.030 9.940
Character of the soil . . .| virgin. | v.subsoil. | sandy. virgin. |under-clay.

With the exception of Nos. 2858 and 2882, phosphoric acid
is deficient in these soils. more especially in Nos. 2869 and
2861. Carbonate of lime is quite deficient in Nos. 2861 and
2862. Organic and volatile matters are very small in propor-
tion in all, especially in Nos. 2859, 2860, and 2861, and are
only in small proportions in Nos. 2858 and 2862. In the
latter soil, very probably, combined water of the iron oxide,
driven off at red heat, increases the small sum. Alumina and
iron oxide are in very large proportions in 2862, more espec-
ially the iron oxide, which gives to the soil its orange-red
color. In 2860 and 2861 these ingredients are quite deficient.
Potash was found in larger proportions in all than their gen.
eral character and large proportions of sand and insoluble
silicates seemed to warrant. These insoluble materials, it is
seen, are quite large in all but No. 2862, more especially in
Nos. 2860 and 2861. Such sandy soils can only be made
permanently productive by a judicious use of appropriate
fertilizers.
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Harroan County.

CoaLs.

No. 2863—CoAr1. Head of Luna’s creek, aboutl 1400 feet above
the river at Big Slone Gap, Harlan county. Upper part of
the bed 69 inches thick; lower part 15 inches; separaled by
a 13-inch parting. Collected by A. R. Crandall, June 25th,
1887.

A pure-looking, pitch-black coal; generally irregularly lam-
inated, with some little fibrous coal between the laminze.
Portions breaking irregularly, with shining, irregular surfaces.
No pyrites apparent in the sample.

No. 2864 —CaNNEL CoaL. (Sample 6.) FEight miles from
Mount Pleasant, al the head of Calleran’s creek of Mar-
tin's Fork, Harlan county. Collected by R. C. B. Thruston,
July, 1887. Sample from a 22-inch seam, in bed containing
three seams, two of stone-coal, severally 18 and 6 inches
thick, separated by a 2.inch shale parting; 120 feet above
drainage.

A dull, grey-black cannel coal; irregularly laminated. No
fibrous coal or pyrites apparent in sample.

No. 2865—CoAL. (Sample No. 7.) At head of Calleran’s
creek of Martin's Fork, 165 feel above drainage; eight miles
above Mount Pleasant, Harlan county. Collected by R. C.
B. Thruston, July, 1887.

A bright, pitch-black coal; fracture irregularly cuboidal
and irregular, with shining surfaces. No pyrites or fibrous
coal apparent.

No. 2866—CoaL. (Sample No. 8.) On Jokn Bell Branch,
head of Calteran’s creek of Martin's Fork, nine miles from
Mount Pleasant, Harlan counly; 365 feel above drainage.
Collected by R. C. B. Thruston, July, 1887, from two lower
seams in a bed containing five several seams of coal, sepa-
rated by shale partings.

Apparently a splint coal, somewhat weathered. Some little
granular pyrites apparent in the sample.

No. 2867—CoaL. (Sample 11.) From near the head of Cal-
teran’s creek of Martin's Fork of Cumberland river, Harlan
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counly. Collected by R. C. B. Thruston, August 2d, 1887.
Sample from three upper seams of a bed containing several
seams, some of which are separated by shale partings.

A very badly weathered sample.

No. 2868—CoaLn. (Cannel?) (Sample 12.) From the lower
two seams of the same coal bed from whick the next pre-
ceding sample was laken. Seams severally 12 and 16
inches thick, separated by a 9-inch shale parting. Col-
lected by R. C. B. Thruston, Angust 8th, 1887.

Resembles a cannel coal.

No. 2869—CoaL. (Sample 13.) On Trace Branch of Clover
creek of Cumberland river, Harlan county. Collected by
R. C. B. Thruston, September 2d, 1887.

Sample mostly in a much crumbled condition.

No. 2870—CoaL. (Sample 14.) On Slick Rock Branch of
Clover Fork of Cumberland river. Collected by R. C. B.
Thruston, September 3d, 1887. Sample from the three
lower seams of a bed containing four or five seams, sepa-
rated by thin shale partings.

Sample much crumbled and somewhat weathered.

No. 2871—CoaL. (Sample 21.) From near the moulth of
Terry/s Branch of Wallen's creek, Harlan county. Geo-
logical position: near the base of the lower coal measures.
Collected by R. C. B. Thruston, November 17th, 1887.
Received at laboratory January 26th, 1888.

A pure-looking, jet-black coal, breaking generally irreg.
ularly, with irregular, shining surfaces. No pyrites or fibrous
coal apparent in the sample. Sample taken from the lowest
seam, 23 inches thick, from a bed containing three different
seams of coal.

No. 2872—CoaLr. (Cannel?) (Sample 20.) From lwo upper
seams of the same coal bed as the next preceding. Seams
severally 8 and 13 inches thick.

A dull:black coal, breaking imperfectly in laminz. Frac-
ture sometimes very flat conchoidal. No pyrites or fibrous
coal apparent in the sample.
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The cannel coals. Nos. 2864 and 2872, are diminished in
value by their 20.10 and 26.60 percentages of ash; otherwise
they may be usefully employed as fuel. No. 2868 resembles
a cannel coal, but gave only 37.30 per cent. of volatile com-
bustible matters, and left a dense coke. Its ash is only 7.00
per cent., which is small for cannel coals, but its sulphur is

nearly 2 per cent.

Nos. 2865, 2867, 2869, 2866, and 2871 are very good coals,
their ash percentages being severally onlv 2.40, 3.80, 4.30, 5.70,
and 2.30.

The ash percentages of Nos. 2863, 28684, 2870, and 2872, are
much larger, being severally 9.30, 20.10, 10.00, and 26.60 per
cent.

The weathered samples of coals always show to a disadvan-
tage in their analyses, owing to loss of their volatile combus-
tible matters and the admixtare of earthy materials.

HARLAN CountYy CoaLs.—(Continued.)

No. 2873—CoaL. (Sample 17.) Head of Puckell's creek,
Harlan counly. Sample from two wupper seams, 41 and b
inches severally, separated by a 2-inch shale parting; in
a bed which conlains nine seams of coal, separated by part-
ings of shale, varying from half an inch lo 18 inches in
thickness. Collected by R. C. B. Thruston, October, 18¢6.
(This coal is 80 feet above coal sample 18, near the top of
the 10 feet 10 inch bed.)

Apparently a good splint coal, showing but little fibrous
coal, and no apparent pyrites.

No. 2874—CoaL. (Sample 18.) Head of Puckell’'s creek,
Harlan county. Sample 80 feel below sample 17. Coal 44
inches thick. Clay beneath. Collected by R. C. B. Thrus-
ton, October 12th, 1886.

Mostly splint coal, with some softer coal of irregular frac-
ture. No apparent pyrites, and but little fibrons coal.

No. 2875—CoaL. (Sample 19.) Near head of Puckells
creek, Harlan counly. Coal b4 inches thick; 665 feet
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below thatl of sample 18. Collected by R. C. B. Thruston,

October 12th, 1886.

A pure-looking coal; mostly splint, with some softer coal
of irregular fracture, with shining surfaces.

COMPOSITION OF THESE PUCKETT CREEK COALS.—(Air Dried.

Number in Report. T T ¥ SR v
| . i
f—— —— - :| e —_—
ygroscopic moisture . . . . . 4.00 2.40 1.80
ntile combustible matters . . . . 31.00 34.20 34 20
Coke .............. [ 65.00 63.40 64.00
Totals . . . . . . .. | 100.00 100.00 | 100.00
‘ ":_.'_.'l —— I S e e e B
Total volatile matters . . . . . . ., 35.00 | 36.60 | 36.00
Fixed carbon in the coke . . . 56.00 60.60 | 60.10
AR v oo o w e B o e e 9.00 2.80 3.9
POkl e 0 5 % 5o 0 % 3 'i 100.00 | 100.00 : 100.00
I f— e P e
Percentage of sulphur . . . . . 1.027 0.684 0.917
Character of the coke . . . . . . friable. dense Gpongy i dense spongy.
Color of theash . . . . . . . .. grey-vrown. | grey-brown. | brownish-grey.

The coals Nos. 2874 and 2875, very much alike in composi-
tion, are remarkably good splint or semi-cannel coals, which
would produce coke of the best quality. No. 2873 contains
more ash material than these, but its large proportion of
moisture indicates that the sample was from the weathered
outcrop of the bed, and it is probable that the coal deeper
in the bank, where it has not undergone partial decomposi-
tion under the atmospheric agencies, will be found to be
much more pure.

No. 2876—CoAL. (Sample 20.) Land of Jemes Howard, on
Martin’'s Fork of Cumberland river, al base of the Cumber-
land mountains, Harlan counly. Sizly-eight inches of
solid coal. Sample collected by R. C. B. Thruston, October

14th, 1
A somewhat weathered sample of splint coal.

No. 2877—CoAL. (Sample 21.) James Howard s, on Black
mouniain, Martin's Fork, Harlan counfy; 250 feel above
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drainage. Sample collected by R. C. B. Thruston, Cctober
14th, 1886.
A pretty pure-looking sample of splint coal. Some por-
tions of irregular fracture, with shining surfaces. Very little

fibrous coal, and no pyrites apparent.

No. 2878—CoaL. (Sample 22.) On Broad Branch of Mar-
tin's Fork, Harlan county. Coal 43 inches thick. Sample
collected by R. C. B. Thruston, October 14th, 18886.

A pure-looking, pitch-black coal, breaking readily with
irregnlar shining surfaces. No fibrous coal or pyrites apparent.

No. 2879—CoaL. (Sample 25.) On Crumbie's Branch of Mar-
tin’'s Fork of Cumberland river, Harlan county. Sample
collected by R. C. B. Thruston, October 16th, 1888. Two
seams of coal, 36 and 5 inches thick severally, separated by
an 11-inch slate parting,

A pure-looking, firm, pitch-black splint or semi-cannel coal.

But little fibrous coal, and no pyrites apparent.

COMPOSITION OF THESE MARTIN'S FORK COALS.—(Air Dried.)

Number in Report. 2876 2877 || 2878 2879
o | |
|
Hyvgroscopic moisture . . . 2 00 1.10 1.20 1.20
Volatile combustible matters . ! 33.40 52.90 33.00 356.10
Cok® & o o b v 4 e m 64 60 66 00 65.80 63.70
Totals . . . . ... 100.00 100.00 | 100.00 100.00
Tota! volatile matters . . . . 35.40 , 34.00 34.20 36 30
Fixed carbon in the coke o |' 61.60 | 63 40 61,80 57.10
Ash . & 3.00 | 2 60 ! 4.00 6 60
Totals . . . . . ... 100.00 | 100.00 | 100.00 100.00
Percentage of sulphur 0.643 | 0.519 | 0.628 1 1 906
Character of the coke . . . .| very dense. very dense. ‘dense spongy  dense.

Color of the ash

-----

{ll

colored.

ght salmon-| dark salmon-

colored.

grey-brown. | grey-purple.

Nos. 2876, 2877, and 2878 are remarkably good coals, and

could be profitably used in the manufacture of the best
quality of coke. No. 2879 eontains rather more ash and sul-
phur, and less fixed carbon, yet is also a very good coal of
the semi-cannel variety.
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HarLaN CounTY CoaLs.—(Continued.)

No. 2880—CoAL. (Sample 23.) On land of G. W. Smith, on
Crank’s creek, Harlan county. Coal 43 inches thick, with
sandstone roof, and floor of clay 2 inches thick, resting on
sandstone. Collected by R. C. B. Thruston, October 15th,
1886.

A somewhat weathered sample.

No. 2881—CoaAL. (Sample 24.) On Crank’s creek, Harlan
county. KForty-two inches of solid coal, 400 feet above that
of sample 23. Collected by R. C. B. Thruston, October
15th, 1886.

A bright, pitch-black coal, breaking generally with irregular
shining surfaces. But little fibrous coal, and no pyrites
apparent.

COMPOSITION OF THESE CRANK'S CREEK COALS.—(Air Dried.)

Number in Report. 2880 = 2881

|

Hygroscopic moisture. . . . . . . . . . . . .. G B ow | 3.20 2.80
Volatile combustible matters . . . . . . . . . . . . . .. | 33.60 32 00
Coke . . . & & . i i e e e e e e e e e e e e e e | 63.20 65,20

Totals . . & ¢ & & & o o =« & 2 = v e e e e e ] 100,00 ¢ 100 .00
Total volatile matters . . . . . . . . . . . . . . . . .. I 3680 34.80
Fizxed carboninthecoke. . . . . . . . . . . . . . . .. ! 56.80 62 80
L R R e R R L RN N e : 6.40 2.40

WolBYE: o s o v % widh & & ¥ & & A & & ¥ 6 RN oo 100.00 10000
Percentage of sulphur . . . . . . . . .. ... L 1.782 | 0.354
Churacter of thecoke . . . . . . . . . « o « v o v v . . \'eri_r densze. dense.

¥ ight ©  light

Colorof theash . . . . . . . . . . . . . « . . - . .. } beowis | brgwn.

No. 2881 is a remarkably good, pure coal, which would
yield very good coke. No. 2880, a weathered sample, proba-
bly does not fairly represent the character of the unweathered
coal deeper in the bed; yet it is better than the general aver-
age of coals in quality, leaving only 6.40 per cent. of ash.
Its considerable proportion of sulphur might be objectionable
when it is applied to some purposes.
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HaBLAN CoUNTY CoaLs.—(Continued.)

No. 2682—CoAL. (Sample A.) Head of Luna’s creek of Poor
Fork of Cumberland river, Harlan counly. @Geological
position: upper coal measures. 7Totul thickness of seam, 6
Jeet 6 inches, bul only 5 feet sampled. Collected by R. C.
B. Thruston, December 12th, 1887.
Sample somewhat weathered, and partly in a powdered
condition. Some portions dull-black.

No. 2883—CoaL. (Sample B.) Head of Camp Fork of Luna’s
creek, Harlan county. Upper coal measures. Collected by
R. C. B. Thruston, December 13th, 1887.

Sample somewhat weathered ; partly pulverized.

No. 2884—CoaL. (Sample C.) Head of Rockhouse Branch of"
Luna’s creek, Harlan county. Upper coal measures. Col-
lected by R. C. B. Thruston, December 18th, 1887.

A pure-looking coal, generally. Some portions imperfectly
laminated, with some little granular pyrites and fibrous coal
apparent; other portions breaking irregularly, with shining,
irregular surfaces.

No. 2885—CoaL. (Sample D.) Near the mouth of Luna's
creek of Poor Fork of Cumberland river, Harlan county.
Collected by R. C. B. Thruston, December 14th, 1887.

A pure-looking coal, mostly imperfectly laminated. Some:
sarfaces brilliant and irregular; others dull, showing a little
fine granular pyrites.

No. 2886—CoaL. (Sample E.) Elkhorn bed, near the mouth
of Luna’s creek, Harlan county. Thirty feet above the last
sample, and 270 feel above the bed of the creek. Collected
by R. C. B. Throston, December 14th, 1887.

A pure-looking coal, breaking generally irregularly, with
shining surfaces. Very little fibrous coal or pyrites apparent.

No. 2887—CoaL. Near the mouwth of Luna’s creek of Poor
Fork of Cumberland river, Harlan coundy. Geological.
position: 25 feel above sample E. Bed 48 inches thick.
Collected by R. C. B. Thruston, December 14th, 1887.

A much weathered sample.
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No. 2888—CoaAL. (Sample G.) Cold Iron Branch of K Poor
Fork of Cumberland river, Harlan county. Lower coal
measures. Bed 42% inches. Collected by R. C. B. Thrus-
ton, December 18th, 1887.

A good-looking coal. Mosly lamellar in structure. Por-
tions breaking irregularly, with irregular, shining surfaces.
Some little granular pyrites and fibrous coal apparent in the
sample.

No. 2889—CoAL. (Sample H.) Cold Iron Branch of Poor
Fork of Cumberland river, Harlan county. KElkhorn bed
of lower coal measures, 25 feet above sample G. Bed 55}
inches thick. Collected by R. C. B. Thruston, December
15th, 1887.

Generally a fine-looking coal. Breaking with irregular,
shining surfaces. Some portions laminated, and more dull in
appearance, with some little fine granular pyrites apparent.

No. 28900—CoAL. On Turkey-pen Branch, 16 miles, on Poor
Fork, above Harlan Court-house, Harlan counly. Lower
coal measures. Collected by R. C. B. Thruston, December
22d, 1887.
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These are, generally, very good coking coals, yielding from
60.20 per cent. in No. 2887, up to 69.20 per cent. in No. 2882.
Their proportions of ash range from 2.20 per cent. in No. 2889
up to 10.08 in No. 2887, and 8.10, 8.30, and 8.40, severally,
in Nos. 2882, 2883, and 2884. But 2887 was a much weath-
ered sample, and the other three had also been somewhat
altered by exposure, and may not, therefore, fairly represent
the character of the interior of the beds. The sulphur is
quite small, except in Nos. 2888 and 2884.

No. 2891—IroN ORE. (Limonile.) From 271 miles above
Harlan Court-house, on Poor Fork of Cumberland river,
Harlan county. Posilion: near base of lower coal meas-
ures. Collected by R. C. B. Thruston, December 2d, 1887.

COMPOSITION.—(Air Dried.)

Ironperoxide . . . . .« + ¢« ¢ ¢ o 0 o e e 0 C 44,200 — 39.940 iron.
ANMINE v & 5 & e widt v T e S E W % S S E G . 9.080
Lime carbonate . . . . . . R E E e % ave a  20UD00
Magnesia carbonate . . . . . . . .. ... .. . 4.238
Phosphoric acid (P,0;) . . . . . . . . .. . .. | 2.726 = 1.173 phoszphorus.
Sulpbur. . . . . . . . ..o - e a trace.
Silica . . . . . . . o e e e e e e e e e . 12.600
Waterand loss . . . . . . . . .. .. ... I 7.156
' 100.000

Knox CoUNTY.

No. 2802—CoaL. Two and a half feel thick; on Golden Fork
of Poplar creek, Knox county. Collected by A. R. Crandall.

COMPOSITION .—(Air Dried.)

Per cent. Per cent.
H opic moieture . ... . . 0.40 . o T
Vibtile combustible matters . . - 3?.20}1'?"“' volabLln atiets.. : .00
62 40{ Fized carbon in the coke . . . . b6.46
Light spongy coke . . . . . . . 40\ Light grey ash . . . . . . . . . 5.94
100.00 100.00
Percentage of sulpbur. . . . . . 0.820

A good, pure coal.
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LAUREL CoUNTY.

No. 2803—CoaL. 8. E. Owsley's, Laurel county. Sample
brought by A. R. Crandall, August, 1886.

COMPOSITION.—(Air Dried.)

Per cent. Per cent.
Hygroscopic moisture . . . ... . 3.40 :
Volatile combustible matters . . 33.80}:01:':1 VO!“:;IG matters 'k """ :.;20
ixed ca in the coke . . . . 80
Dense ppongy €ok® . ... « = = » 62'30{ Nearly whice ssh . . . . - . . 4.00
100.00 100.00
Percentage of sulphur . . . . . 0.930

A very good coal, which would doubtless make good coke.

No. 2894—CoaL from near Lily, Laurel counly. Bed 46
inches thick. Sample collected December 25th, 1887, by
Dr. L. H. Blanton.

A bright, pure-looking coal, breaking generally irregularly,
with irregular, shining surfaces. No pyrites or tibrous coal
apparent in the sample.

COMPOSITION.—(Air Dried.)

) _ Per cent. Per cent.

Vofatile Combustible maitere . . 3460 | Total volatile matiers . . . . . . . 87.30
Spongy coke . . . . . . . . 62.70{ Tight grey ash - o0l %500
100.00 100.00

Percentage of sulphur . ... . 1.923

A good semi-cannel coal, giving but a small proportion of
ash. Its somewhat large proportion of sulphur might be a
drawback in the use of its coke in the iron manufacture.

LiviNngsTON CoOUNTY.

No. 2895--HYDRAULIC LIMESTONE jfrom Smithland, Living-
ston counily. Sent from Frankfort for analysis, January
9th, 1888.

A compact, very dark-grey limestone.
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COMPOSITION.—{Air Dried.)

Per cent.
7, e E R 46 788
Magnesia . . . . . . 00w .0 . .182
Alumina and iron oxide . . . . . . . 12.170 with a trace of phosphoric acid.
Potash . ¢ . o v ¢ o s oo v 0 o L0567
Bodi: ;i G i v & b e F R E e .039
Bitlen - . o v v 06 e e e e a 9.000 including 0.8 of soluble silica.
Carbonic acid and moisture . . . . . 31.164
100,000

This has the composition of some hydraulic limestones;
but it does not contain as much silica, alumina, and iron
oxide as the harder-setting cements, and may not be as dur-
able as these. It will require much care in its calcination,
because when too much burnt it loses its property of harden-
ing under water. In an experiment made by the writer, the
powdered stone having been submitted to a red heat for two
hours, then mixed with water to a paste, and, after standing
for a quarter of an hour, put under water, hardened after a
day or so; but another portion, which had been heated for a
longer time, did not harden much under water in twenty-four
hours.

MAarion CoUNTY.

MineErAL WATERS.

No. 2806—MINERAL WATER, from the well of Mr. Charles
H. Burns, in the town of Lebanon, Marion county. The
same waler was struck aboul 45 feel from the base of the
black slate, in the mud sandstone, just above the Hudson
group; also, in the gas well now being bored mear the
Burns well. The water is in large quaniity. In the gas
well the waler lastes strongly of sulphur.

Sample, collected by Mr. W. T. Knott, was sent in quart
bottles, well corked and sealed. It had no smell of sulphur

when received, June 19th, 1887.

No. 2897—WATER, from Harrison’s spring, aboul 2 miles
east of Lebanon, Marion coundy; in the ash-colored shales
lying just above the black slale. Sample collected by W. T.
Knott, June 17th, 1887.

GEOL. BUR —9.
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No. 2808—WATER, from Joknston’s well, about 2 miles east
of Lebanon. This waler comes from the black slate forma-
lion near its base. Sample sent by Mr. W. T. Knott, June
17th, 1887.

COMPOSITION OF THESE MARION COUNTY MINERAL WATERS.
(In 1000. parts of the waters.)

Numbers. 2896 2897 2898
Carbonic acid c e } small quants. — small quantities; not esti-
Hydrogen sulphide gas . not est. g mated.
. small quantity; 1 Held in
Lime carbonate . . . . { 0.107 0.6560 pents T }mluﬁnn
’ small quantity; } by the
Magnesia carbonate . . { .020 .170 Giot edimated. caihaita
Iron carbonate . . . . . . 02, .. s e e s ) acid.
Bodium chloride . . . . . 12,767 .132 | small quantity; not est.
Calcium chloride . . . . . BoOBE lv oo ovw e s s v o s 3 ga &
Magnesium chloride. . . . BT | vl i s e e w s e b
Potassium chloride . . . . |. . . . . . % 1 I B I
Calcium sulphate . . . . . |[. . . . .. 1.109 | small quantity; not est.
Magnesium sulphate . . . 230 4.014 | small quantity; not est.
Potasgium sulphate . . . . 8T . L. g fe € 2 2k 2 s 4 e s
Sodium sulpbate . . . . .|. . . . . . 668 | . . . .. Lo L. L.
Bodium sulphide . . . . . |. . . - . .. . o . .. small quantity; not est.
Lithia and mine . . . 5 | I s
nic matter. . . . . . trace. |. . . . . of. .. o0 0L e e ..
Silieca . . . « + o v s 5o .010 not est. | not estimated.
Total saline malters, in "
1000, parts oo { 15.268 7,934 1.760

The water of No. 2896 is a good saline chalybeate, with but
a small proportion of hydrogen sulphide; that of 2897, con-
taining only about half as much total saline matters, has a
larger proportion of magnesium sulphate (Epsom salt), and
also of calcinm and sodium sulphates. It (No. 2897) is a good
weak saline water. No. 2898 is a very weak saline water,
containing a little sodium sulphide and hydrogen sulphide,
which may give it a weak sulphurous taste when fresh from
the well.

MUHLENBERG COUNTY.

CoKE.

No. 2809—CokE, made of coal from three-quarters of a mile
northwest of Mud River Coal Mines, Mud River, Mullen-
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berg county, Kentucky. Land of William Willis, Jr.

Bed 44 inches thick. Samples sent from Frankfort, Octo-

ber 8th, 1887.

There were two samples in the box, made from the upper
and lower part of the bed, of pure-looking coke. Average
portions of the two were mixed and analyzed.

COMPOSITION.—(Air Dried.)

Moigture and volatile matters expelled at red heat . . . . . . . . . . . 0.20
Carbon in the coke . . . . . . . . . . . . ¢ . v v v v v v v v s 90.20
PUrpliabegony B8 oo oo owo v omonomar w o s o B R R N B R % B R % W 9,60

100.00
Percentage of sulphur . . . . . S RGN P ER ST E Y 1.26

A good average coke.

No. 2000—CANNKEL CoaL. On land of G. F. McNary, near
the western border of Muhlenberg county. Bed 22 inches
thick, overlying coal No. 11. Sample collected by Charles
Eaves, Greenville, Muhlenberg county.

Coal generally dull black; imperfectly laminated. Some
portions breaking with imperfect, broad conchoidal fracture.
Some surfaces shining, and one part iridescent. No fibrous
coal, and only a few bright scales of pyrites apparent.

COMPOSITION.—(Air Dried.)

Per cent. Per cent.
Hygroscopic moisture . . . . . . 2.66 :
Volatile combustible matters . . 36.74 } :Ot‘:u votntﬂ: mat:ers """ 3;'40
’ arbon in the coke. . . . , . . .20
Spongy coke. . . . . . . ... 6060{ Durk purplish-brown ash . . . . 18.40
109.00 100.00
Percentage of sulphur . . . . . 7,526

This coal contains too much sulphur and ash materials to
be profitable in competitior with better neighboring samples.

Pige CounrTy.
Iron Onre.

No. 2001—LimoNITE IRON ORE. Collected by C. M. Parsons,
Pike county, Kentucky. Sent from Frankfort January 34,
1888.

A pretty dense ore, dark brown in the denser portions;
browuish-yellow in the more friable parts.
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COMPOSITION.—(Air Dried.)

Per cent.
Iron peroxide . . . . . . . . . . . .. .+« .| 66.37 = 46.46 iron.
Aluming . . . . « &+ ¢ ¢ & = « s u = = = i % 12.27
Phosphoric acid (P, Og) . . . . . . . . .. .. 3.04 = 1.819 phosphorus.
Lime carbonate . . . . . . . . . . . .. . .. .20
Magnesia . . . - - . + s s « s o 4 s e e . . | a trace.
Siliceous residue . . . . . « « + 4 4 4 4 4 4 . . 2.60
Bulphur . o « o ¢ = & + o 2 4 & o5 ¢ & = & & o a trace.
Water and loss . . . . . . . . . . . . . . .. 15.52
100.00

A rich iron ore, containing but little sulphur, and more
than average phosphorus.

SiMpsoN CoOUNTY.

No. 2002—SuLPHUR WATER. Sample sent by the Board of
Council of the town of Franklin, for quantitative analysis.
Sample in two half-gallon bottles; received June 16th, 1887.
(Analysis paid for by the Board of Council.)

COMPOSITION.—(In 1000. parts of the water.)

Carbonic acid gas . . . . . . . . . . :
Hydrogen sulphide gas. . . . . . . . } amount not estimated.
Magnesom curbonsts | | 1111111 Vol ] Hod i solution in the waer
Iron carbonate . . . . . . . . . . . . .0169 by carbonic acid.
Scdium chloride . . . . . . . . . . . . .1700
*Sodium sulphide . . . . . . . . . . . .0930
Iron sulphide . . . . . . . . . . . .. .0044 In the sediment in the bottles.
Potassium sulphate . . . . . . . . .. .0184
Calciuam sulphate . . . . . . . . . . . . 7410
Magnesium sulphate . . . . . . . . 1.3060
Silien o oios ol e e e e s . . 0078
Boracicacid . . . . . . . . . . . . .. a trace; not estimated.
Organic matters . . . . . . . . . . .. a trace; not estimated.

Total saline matters in 1000 parts of i

the water . . . . . . . . . . . } 2,517

A good saline sulphur water, resembling Blue Lick water,
but containing much less sodium chloride (common salt) than

that.

It also has much more magnesium sulphate (Epsom

salt) than that celebrated mineral water, making it more

aperient in its action.

* Probably more of this salt would be found in the water analyzed freeh from

the wall.
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WHITLEY COUNTY.

CoaLs,

No. 2903—Coavr. Upper two feet of Bennell's coal. (Over-
lying 7 inches of fire-clay.) On Harp's creek, Whitley
county. Sample collected by A. R. Crandall.

No. 2004 —CoAr. Lower 3 feet of Bennell's coal, &c. Col-
lected by A. R. Crandall.

COMPOSITION.—(Air Dried.)

Number in Report. 29083 2004

Hygroscopic moisture . . . . . ... . ... . .... 2.46 1.60
Volatile combustible matters . . . . . . . . . .. . . .. 34 14 34.00
Qoke o o 5 o o e P S R YR S TSRS Y e RS e 63.40 64.40

MotBlE, = .5 i 5 5 6 e 5 0 E ey e B o e mess s 100.00 100.00
Total volatilematters . . . . . . . . . . + « « « « . . . 36.64Q 35.60
Fixed carboninthecoke. . . . . . . . . . . .. S ey 57.80 56.80
BAN o i ooz overan 5o o e B e o v Th G BN G Ge GED 8 | .60 T.60

WOtREE: s v v & % 6 e w6 N B R B B E R BT . 100.00 | 100.00
Percentage of sulphur . . . . . . . . ... ... L 0.848 0 820
Character of thecoke . . . . . . . . . « . - . . . . .. hspr:-rlg}'l.I spongy.

rownish- | ,.

Colorof theash . . . . . . ... ... ....... { } ey light grey.

They are both good coals, of the splint variety. The upper
bed gives rather the purer sample.

WHITLEY CoUunTY CoALs.—(Continued.)

No. 2007—CoavL, from the Procter Company’s coal mine, In-
dian creek, Whitley county. Entry No. 7, Room No. 12.
Average sample from the whole face of the bed. Upper
bench 21 inches thick; lower bench, 22 inches. Collected
by A. R. Crandall, March 12th, 1888.

A pure-looking, jet-black coal; breaking generally irregu-
larly, with irregular, shining surfaces. Imperfectly laminated.
Very little fibrous coal, and no pyrites apparent in the
sample.
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No. 2008—CoAL, from same mine. Eniry No. b, Room No.
10. Average of the lower 22-inch seam. Collected by A. R.
Crandall, same date as the above sample.

Resembles the preceding.

No. 2909—CoaL, from same mine. FEniry No. 6. Average
sample of the upper bench. Collected as above stated.
Resembles the preceding samples.

COMPOSITION OF THESE COALS.—(Air Dried.)

Number in Report. 2907 2908 2909
Hygroscopic moisture . . . . . . . 2.00 2.60 1,80
'Vgiatile cl;mbuutible matters . . . . 33.70 33.20 85.00
Coke . . . .. e e e e e e . 64.30 64.20 68.20

L i1 1.1 L O 100.00 100.00 100,00
Total volatile matters . . . . . . . 35.70 35.80 36.80
Fixed carbon in thecoke . . . . . 61.90 62.20 60. 60
BBl o i s e w W B R e oA S Y 2.40 2.00 2.60

Totals . . . . - . . . . .« « & 100,00 100.00 100,00
Percentage of sulphur . . . . . . . 0.796 0.769 0.714
Character of the coke . . . . . . . light spongy. | light spongy. | light :qongy
Color of the ash { very light light very light

el i R R R L brownish-grey.| grey-brown. |brownish-grey.

These are remarkably good semi-cannel coals, containing
remarkably small proportions of ash, and not an inordinate
percentage of sulphur. They would yield very good coke if
proper means were used in the coking to prevent it from
being too light and spongy.

TeNnNESSEE CoOALS.

No. 29056—CoAL. (Sample 10.) Head of Little Coal Branch
of Tackell s creek of Clear Fork of Cumberland river, Clai-
borne county, Tennessee. Collected by R. C. B. Thruston,
July 15th, 1887. Geological position: Dean’s coal. Sam-
ple from lower seam, 40 inches thick, of the bed, which
contains three seams of coal.

A pure-looking coal, breaking generally with shining, irreg-
ular surfaces. Imperfectly laminated. No pyrites or fibrous
coal apparent in the sample.
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No. 2006—CoAL.

135

(Sample 11.) Mouth of Big Sugar Branch

of Bennell's Fork of Yellow creek, Claiborne county, Ten-

TESSEE.

Sample from a 19-inch middle seam, in a bed

conlaining two other seams of coal, 34 and T inches thick,
severally. Collected by R. C. B. Thruston, July 15th, 1887.

COMPOSITION OF THESE TENNESSEE COALS.—(Air Dried.)

Number in Report. 2905 2906
Hygroscopic moisture . . . . . . . . . « . . . . .. i 2.10 7.00
Volatile combustible matters . . . . . . . . . . . . o oy 34 .24 30.90
Coke ;o s & = & & w0 @ e T T T . 63 .66 62.10
Potals: « o & v & % w & Wik & & % 5 v U 8 @ e s 100.00 100.00
Total volatile matters . . . . . . . . . . . . .. .« .. 36.34 37.90
Fixed carboninthecoke . . . . . . . . . . « « « « + . . 55.26 68.30
BB G o 5 B s 5 ime B oa e B e BN om e s bow oS W e 8.40 3.80
Totals . . . . . . & 4 & e e e e e e e e e e 100.00 100.00
Percentage of sulphur . . . . . . . . . . . . . . ... 1.427 0.685
Character of the cok { dense, | Pulveru-

aracter o BOOBE: 5w s s s o v N o e W e i lent
light pur- | It. brown-
COIE Ol Ml . v o v 5 5 e 5 % 5 e ¥ w % w A 1 it oy

No. 2906 appears to be a weathered sample.
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GENERAL REMARKS

APPLYING TO APPENDIX.
(See Page 98 to 135.)

The publication of my Chemical Report, No. 7, N. S., having
been delayed, owing to want of funds, the occasion was taken
to supplement it, on pages 98 to 135, with the report of the
aralyses which had been made since Report No. 7 was for-
warded to the Director of the Survey.
The Appendix contains the analyses of
71 Coals, mainly from Bell, Harlan and Whitley counties,
Kentucky, with seven from West Virginia and two
from Claiborne county, Tennessee.

6 Soils from Clinton county, Kentucky.

4 Mineral waters.

3 Iron ores.

9 Cokes (eight from West Virginia, and one from Muhlen-
berg county, Kentucky)

1 Limestone, believed to be hydraulic.

In all, 93 samples.

The samples of coals from Bell, Harlan and Whitley coun-
ties were mostly collected by Mr. R. C. Ballard Thruston,
and proved, on analysis, to be, with very few exceptions,
very good ccals, of the ‘‘semi-cannel,’”’ *‘splint,” or ‘‘block”
coals, which compare in composition very favorably with the
very best coals in use, and especially are very good coking
coals, many of them being better than several coals which
are extensively used in other States for the manufacture of
good coke.

Some few of these samples were taken from the unopened,
much-weathered outcrops of their several beds, and conse-
quently do not represent some of the best qualities of the
coal of these beds as it exists deeper in the bank—yielding,
for example, a pulverulent coke, when, doubtless, the un-
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weathered coal would give a spongy or cellular coke—and
presenting more ash material than belongs to the unaltered
coal of the interior of the bed.

For comparison with these Kentucky coking coals, I have
appended, in the following table of average compositions, the
composition of a Connellsville, Pennsylvania, coal, which is
used at a large number of coke ovens, from a recent analysis,
reported by Joseph D. Weeks—‘‘MINERAL RESOURCES oF
THE UNITED STATES,”” calendar year 1885, page 99—in the
following table of comparison of our Kentucky coals.

Excluding from the list of Bell and Harlan coals given in
this Appendix, all samples of cannel coal, and all which left
more than 7 per cent. of ash, as being unfit for coking, the
result is as follows:

AVERAGE COMPOSITION OF THE COKING COALS OF BELL AND
HARLAN COUNTIES.—(Air Dried.)

| Pixed | Volatile
Percentages of . . . . . . . . . . . | carbion. mat:‘ers. Ash. Sulpbur.
s | o — e . |
In 19 Bell county coals . . . . . . . 6081| 35.35 3 45 0.779
In 19 Harlan county coals . . . . . i. 61 00 ' 13.06 3.82 .823
Averages of these 38 Kentucky coals. | 60.90 34.20 3.64 .BU1
Average of Connellsville coal . . . . 60.30 31.38 724 1.090

No doubt these coals would generally yield coke of very
superior quality.

The highest proportions of sulphur in these filty-two Bell
and Harlan county coals was found in Nos. 2879 and 2880
of Harlan, and 2839 of Bell. being severally 1.906, 1.782, and
1.508 per cent.

Of the Bell and Harlan county coals, the compositions of
which are given in the first part of Report, probably not
more than one-half are good coking coals.



ADDENDA.

Since the preceding report was placed in the hands of the
printer the following analyses were made, which, by advice
of Mr. Procter, Director of the Survey, are added, as ‘‘Ad-
denda.”’

BeLrL County—(Continued.)

No. 2010—CoaL. Keltle Island Branch of Siraight creek,
Cumberland river, half a mile from the mouth of the
creek. Land of Abe Lock. Geological position: 1st Coal?
Average sample from the [6-inch face. Collected by A. R.
Crandall, July 24, 1888.

A pure-looking, pitch-black coal, breaking, generally, im-
perfectly cuboidal and irregular, with shining irregular sur-
faces. Very little fibrous coal or pyrites apparent.

COMPOSITION.—(Air Dried.)

Per cent. Per cent.
Hygroscopic moisture.. . . . . . 0.20 oy
Volatile combustible matters 38 40} iom;l‘ o.a;;}e mat:ara k T ' :8.50
. ixed carbon in thecoke . . . . . 7.80
Much inflated coke . . . . . . . . 61.40{ Light brownish-grey ash . . . . . 3.60
100.00 100,00
Parcentage of sulpbur . . . . . . 1.757

A very good coal, containing rather more volatile combus-
tible matters than the very best coking coal, which would
make good coke, which would contain rather more than
the best average of sulphur.

No. 2010a—CoaL, in the approach to Cumberland Gap, Bell
county. Geological position : inter-conglomerate. Bed vary-
ing in thickness from two feel four inches to two feel seven
inches. Collected by Jokn R. Procler, August, 1888.

A pure-looking semi-cannel or splint coal.
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COMPOSITION.—(Air Dried.)

. " Per cent. Per cent.
Fygroscopic moisture .. . . . . .
Volutile combustible matters . . . 33. 20}T°"“1 volatile matters .. . . . . . 34.20
Fixed carbon in thecoke . . . . -63.60
Spongy coke .. . . . . ... .. 68 3“{ Light reddish-brown ash, . . . . . 2.20
100. 00 100 00
Percentage of sulpbur . . . . . . 0.549

A remarkably pure, good coal, which would make very good
coke.

BrECKINRIDGE COUNTY.

No. 2911—CoaL sent by A. Inglis, Breckinridge Cannel
Coal Compuny, Cloverport, Kenlucky, August 17, 1888.

COMPOSITION.—(Air Dried.)

H : : Per cent. Per cent.
Ygroscopic moistare . . . . . ., 6.30
Volatile combustible matters . . . 40,50 | Total combustible matters. . . . . 46 80
Fixed carbon in thecoke. . . . . 47.88
Dense spongy coke . . . . . . .. 53.20 { Light greyish-brown ash . . . . . 5.32
100 00 100.00
Percentage of sulphur . . . . . . 2.320

A very good semi-cannel coal. It contains, however, rather
large proportion of sulphur.

No. 2012—A, B, C and D. “ BITUMINOUS SANDSTONES.” (Send
saturated with petroleum.)

SAMPLE A.—Ten miles south of Grayson Springs, Grayson
counly. Base of the conglomerate. Collected by Edward
Orton, August, 1888.

SAMPLE D.—From same locality. Collected by Edward
Orton. Ten feet thick. Base of the conglomerate.

SAMPLE B.—From near KElizabethtown, Hardin -county.
From base of the conglomerate. Collected by Moritz Fisch-
er.

SAMPLE C.—From land of John Richards, Carter county.
Tough, pasty, black masses of sand penetrated by petro-
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leum, some of which, extracted by gasoline and ether, ap-
peared of the ordinary consistence of rather dense rock oil.

Proportions of petroleum as determined by combustion ;

In sample A=9,40 per cent.
In sample B=B.75 per cent.
In sample C=8.50 per cent.
In sample D—B.00 per cent.

CAaLpwELL CoUNTY.

No. 2913—IroN ORE, limonite, from *‘Stone Farm,” two
and a half miles north of Princeton, Caldwell county. Ge-
ological horizon: 8. Lowis. Sample collected by C. C.
Genung.

A hard, generally dark brown, dense limonite, with very
little ochreous ore. Only the iron, silica and phosphorus
determined, in the air-dried ore, which were as follow:

Percentage of iron, =54.610.
Percentage of silica, = T 600.
Percentage of phosphorus=— 279,

A very good, rich iron ore.

CHRISTIAN COUNTY.

No. 2014—MINERAL WaTER. From a bored well on the farm
of J. 8. McCarley, one and a half miles from Hopkins-
ville, on the L. & N. R. R. Called ‘*Blue Lick Water”
or “ Green Lick.” This water was struck al the depth of
one hundred feet, and petroleum was found in small
quantities in several of the strata passed through.

The water is said to be ‘‘perfectly clear’’ when first taken
out of the well, but it soon becomes turbid, deposits a sedi-
ment of a dark color, and of a bituminous character.

It contains 1.07 per cent. of solid matters, mostly saline,
with some sulphurons and nitrogenous organic matters ; also
much hydrogen sulphide gas, with a little carbonic acid gas.

Its saline contents are, namely: Lime and magnesia sul-
phates; sodium chloride (common salt); lime and magnesia
carbonates, and traces of iron and alkaline carbonates.
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CRITTENDEN COUNTY.

No. 2916—MINERAL WATER, from ‘‘Criltenden Counily Sul-
phur Spring,” four miles west of Marion.

This water contains a notable quantity of hydrogen sul-
phide gas, with some carbonic acid gas. One thounsand grains
of the water left only 0.44 of a grain of saline matters on
evaporation at 212° F.,

These consist mainly of sodium chloride and magnesium
sulphate, with small traces of iron, lime, potash and lithium
salts.

It is a pure but weak ‘‘ white sulphur’’ water, which might,
no doubt, be advantageously used as a medicinal agent.

JEFFERSON CoOUNTY.

No. 2916 —MINERAL WATER, from depth of 1,900 feet in the
well, bored for natural gas, on the property of 8. E. Ed-
munds, on the west side of Third street, between Weissin-
ger and Magnolia streets, Louisville, named ‘‘St. Patrick’s
Well.”” The water is called ‘‘magnetic water.”

The well flows two gallons per minute, ont of very hard
rock, as white as marble. Combustible gas flows out with the
water, enough 1o supply several burners in the structure where
the water is dispensed.

Qualitative analysis showed the presence of hydrogen sul-
phide, a trace of hydrogen carbide, and carbonic acid gases.

It contains, in solution, a considerable proportion of sodium
chloride (common salt); also chlorides and sulphates of cal-
cium and magnesium, notable traces of lithium and potas-
sinm salts, and some little of acid carbonates of lime and
magnesia held in solation by the carbonic acid.

One hundred cubic centimeters of the water, evaporated to
dryness at the temperature of 212° left 1.829 grammes of
these saline matters.

As the cork of the jug containing the water had been tam-
pered with and broken in its transit from the well, the gases
of the water had mainly escaped before it reached the labora-

tory.
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The magnetic properties of this water, like those of the
once celebrated magnetic springs of Michigan, belong to the

iron tubing, which is polarized by the earth’s magnetism, and
not to the water.

KnNox COUNTY.

No. 2917—CoaL, from mnear Gray's Station, North Jellico
Mines, Knox county. An average sample from the whole

Jace of the 45-inch bed, laken 65 feel in the entry. Col-
lected by A. R. Crandall, August 2d, 1888.

A bright, pure-looking, pitch-black, soft coal, breaking
large cuboidal and irregular, with irregular, shining sur-
faces. Very little mineral charcoal or pyrites apparent.

COMPOSITION.—(Air Dried,)

H Per cent. Per cent.
ygroscopic moisture. . . . . . . 1.20 .
Vifatile combustiblo matters. . . . 35,40 § Total volatile matters . . . . . . 20.60
Fixed carbon in the coke . . . . . 60.0)-
Bpongy coke. . . . .. . . ... £ 40{ Light brownisb-grey ash . . . . . 3.40
100 00 100.00
Percentage of sulphur . . . . . . 1.043

LAvrREL COUNTY.
No. 2018—CoaAL, from near Lily. Bed six feel thick. Sam-
ple collected by Dr. L. H. Blanton, April, 1888,
A pure-looking, jet-black coal, imperfectly laminated, break-
ing, generally, with irregular shining surfaces. Bird’s-eye
structure in some pieces. A little fibrous coal apparent.

COMPOSITION.—(Air Dried.)

Per cent. Per cent.
Hygroscopic moisture . . . . . . . 2.40 :
O e aattars. | . | 35,50 ) Total volatile matters. . . . . . . 37.90
] k 62 lo{Fixed carbon in the coke , . . . . 58.30
POREF FRER: « = o 2 mw m mon o : Nearly whiteash .. . . . . . . . 3.80
100.00 E{}m
Percentage of sulphur . . . . . 0.961

A remarkably good and pure ‘‘semi-cannel” or ‘‘splint”
coal, which would make very good coke.
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LogaNn CouNTyY.

No. 2919—MINERAL WATER, from a ‘ sulphur well,”’ on the
premises of the ‘‘ Logan Counly Female College,”’ Russell-
ville, Kentucky.

On qualitative analysis, this water was found to contain:
Carbonic acid gas with a trace of hydrogen sulphide ; small
quantities of lime and magnesia acid carbonates; traces of
potash and soda carbonates, and small proportions of sul-
phates and chlorides of these bases.

The total amount of saline matters in 100 cubic centime-
ters of this water, dried at 212° F., was only 0.044 gramme.
It is quite a pure, soft, weak sulphur water.

No. 2919a—MINERAL WATER, from a well 163 feet deep, Geo.
R. Beall's, near Russellville, Logan county. Geological
position ;: Lower St. Louis.

By qualitative analysis, it was found to contain hydrogen
-sulphide and carbonic acid gases.

On evaporation it left of saline matlers, dried at 212° F.,
2.69 parts to the 1000. of the water. These were found to
consist of chlorides of sodium, potassium, with a trace of
lithinm ; the sodium chloride (common salt) being in largest
proportion ; also small proportions of magnesia and lime sul-
phates and carbonates.

It may be characterized as a weak white sulphur water.

McLEAN CoOUNTY.

No. 2020—MiINERAL WATER, from well of B. B. Shacklett,
Sacramento, McLean counly. Collected by Hon. R. 8. Trip-
lett.

Water slightly turbid; very slightly tinted yellowish. Has
a somewhat fetid odor in the jug.

One litre of this water, evaporated to dryness at 212° F.,
left 5.624 grammes of saline matiers=(0.562 per cent). This
was slightly colored with organic matter, and when heated to
redness left some charcoal from the organic matter.

Qualitative analysis showed that the saline ingredients were :
Magnesia and lime carbonates with a trace of iron; magnesia



CHEMICAL REPORT. 166

sulphate (the largest ingredient); lime sulphate, and sodiam
and potassium chlorides.

The presence of organic matters would very probably ren-
der this water unsafe as a common beverage, or for medicinal
purposes.

MUHLENBERG COUNTY.

No. 2921—CokE, made at the Earlington ovens, Hopkins
county, from Coal No. 11, not including 11 inches of the
top. Pond river, Muhklenberg county. Coal € feet 9

inches thick. BSample collected by R. H. Arkenburgh, Jr.
Received May 30, 1888.

No. 2922—CoxkE, made at Earlington ovens from Coal No.
9, on Pond river. Coal & feet 4 inches thick. Collected
by R. H. Arkenburgh, Jr. Received May 30, 1888.

COMPUSITION OF THESE COKES.—(Air Dried.)

+ No. 2021, No. 2922,

Hylgmscupic moisture . . ., . . 0.30 |= 0.20 per cent.
Volatile combustible matters . . . . . . . . . . . .30 |= .30 per cent.
Carbon inthecoke .. . . . . . . . . . ... .. 92 .60 85 80 per cent.
BB o R S R R A e e u SR 6.80 13.70 per cent.

‘ 100.00 | 100.00 per cent.
Percentage of sulphur . . . . . . . . . . ... 1.896 1.647 per cent.
Colorof themsh . . . . . . . . . . .. .. .. } ”%‘“‘ grey- l light grey-

TOWI. ’ FOWMN.
1

No. 2922 contains more than the usual average of ash ma-
terial. The other coke is quite pure and good.

Ouio CounTty.

No. 2023—CoaL. George Beltamy’ s mine, near South Panther
creek, Ohio county. Bed three feel two inches thick. Sam-
ple collected by Moritz Fischer. Received June 27, 18S8.
Some portions irregular cuboidal, breaking with shining

irregular surfaces; other portions thin lamellated, with thin

coatings of mineral charcoal and fine granular pyrites. Some
little shining pyrites apparent.
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No. 2924 —CoaALr. Justin Simpson’s mine, near Finaville,
Ohio county, Kentucky. DBed three feel ten inches thick.
Sample collected by Moritz Fischer.

Resembles the preceding sample.

COMPOSITION OF THESE OHIO COUNTY COALS.

AIr Drizp. Carcu L;{gﬂ.]:)mm AT
| I
No. 2923. No. 2924, No. 2923. No. 2924

Hrygroscopic moisture ; 7.60 1000 ;.. ... .0. . ...,
Volatile combustible matters . 37.80 31.40 40.91 34.89
Coke . . ... .. i i 54.60 58.60 59.09 65.11
Totala .. . . . . . . . 100.00 100.00 100.00 100.00

Total volatile matters . . . . 46.40 41.40 |. . . . . ] - - -
Fixed carbon in the coke . . 45.00 63.10 48.70 69.00
., e T R N 9.69 b6.50 10.39 6.11

Totuls w5 o @ % o s s 100. 100,00 |. . ... .|+« .«

Character of the coke .. . . spongy. |densespongy|. . . . . .|. . . . ..

. light pur-

Color of the ash . . . . . } plish grey. [nearly white.| . . . . . .|. . . ...

Percentage of sulphur. . . . 2.834 0.934 2.5627 1.040

No. 2925—IroN ORE. Land of G. W. Taylor, on west bank
of Rough creek, two and a half miles north of Heriford,
Ohio county. Sample collected by John R. Procter, Au-
gust 26, 1888.

A nodular, dark-blue carbonate ore, superficially oxidated
on some parts of the sample. Partially analyzed, the follow-
ing results were obtained :

AIR DRIED.
Ferric oxide (partly from the ferrous carbonate) . . . . . . . 49.360 —34.5b iron
Aluming . . & o3 0 i b e B E ek s ia s os s s 5718
Limecarbonate . ., . . . . . . . . « « ¢« v ¢ s o v v o . 10. 300
Phosphoricacid . . . . . . . . . x s % ¥ 1.867
Siliceous residue (mostly silica) . . . . . . . . . . . . . .. 14.400

Magnesia carbonate, carbonic acid, water, etc., were not esti-
mated.
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No. 2926—CoaL. Juknson coal, near Fordville, Ohio county.
Bed three feet three inches thick. Sample collected by John
R. Procter, August 26, 1888.

Breaks into thin laminz, which are coated, more or less,
with mineral charcoal, with some granular pyrites.

No. 2027—CoarL. J. C. Genlry's, three and a half miles
south of Fordsville, Ohio county. Collected by John R.
Procter, August 25, 1888,

Breaks, generally, in thin laminz, mostly with irregular,
shining surfaces; some covered with fine mineral charcoal.

No bright pyrites apparent.

COMPOSITION OF THESE OHIO COUNTY COA LS.—(Air Dried.)

No 2926. No. 2927,
Hygroscopic moisture . . . . . . . . . .. .. ... 6.00 6.10
Volatile combustible matters . . . . . . . . . . . . 35 20 40,30
Coke . . o . o & & ¢ 5 & % % 4 = 8 8 %o N om e 58.80 53.60
Totals . . . . . . & ¢ & &« &« 4 s v s v s = ) 100.00 100.00
Total volatile matters . . . . . . . . . ., .+« « .. 41.20 46.40
Fixed carbon inthecoke . . . . « « + + + & + &« = 4 . 45.70 49,50
% 1 I R R E R R R R N 13 10 4.10
Hotbll: = = vic s SR G N EE RS R E SR 100 00 100,00
Percentage of sulpbur . . . . . . . . . . . . ... 1.812 2.115

Churacter of thecoke . . . . . « + « v « o = « = . } dense dense
spongl}'. . shpiungy.
......... near.y ight grey-
Colorof theash . . . .. .. }, white, tehbrows.

No. 2927 is a remarkably good semi-cannel or splint coal,
which would make good coke, which, however, would con-
fain a rather larger proportion of sulphur. No. 2926 con-
tains a rather large proportion of ash material.
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Of the 82 samples of CoaLs submitted to analysis, 9 were
from Bell county; 9 from Jackson county; 6 from Laurel
county ; 9 from Lawrence county; 1 each from Martin and
Owsley counties ; 22 from Pike county ; 7 from Pulaski county,
3 from Rockcastle county; 12 from Whitley county, and 3
from Tennessee.

The Pike county coals analyzed showed the greatest number
with the smallest average proportions of wvolalile combustible
matlers ; which ranged from 26.00 per cent. in No. 2999, up to
28.13 per cent. in No. 2994.

The highest proportions of volatile combustible matters in
the cannel coals, range from 40.50 per cent. in No. 2969, of
Lawrence county, up to 52.34 per cent. in No. 2928, of Bell
county, and 54.80 per cent. in No. 2083 of Owsley county. The
lowest proportion is 24.70 per cent. in No. 2962 from Laurel
county.

The proportions of carbon in the cokes, from 26.66 per cent.
in No. 2028, Bell county (a cannel coal with 20.40 per cent. of
ash), range up to 60.00 per cent. in No. 2989, and as high as
65.80 per cent. in No. 3000 ; both Pike county coals.

Of the 22 samples of coal from Pike county analyzed, no
less than ten contained fixed carbon in the coke, in proportions
varying from 60.00 per cent. in No. 2987, up to 65.70 per cent.
in No. 3002.

The highest percentages of carbon in the coke of the Bell
county coals were 62.50, 62.80 and 63.60; in numbers, 2936,
2934 and 2935, severally.

The ash percentages range from 1.40 per cent, in No. 2934
of Bell county, and as low as 0.90 per cent in No. 2954, of
Laurel county, up to 10.00 in No. 2970, of Lawrence county,
and as high as 37.564 per cent. in No. 2962, of Laurel county.
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There being eleven of the coals examined, several of which
are cannel coals, the ash percentages range between 10.00 and
37.54 per cent. The remainder of the 82 coals analyzed, gave
ash percentages ranging from 0.90 to 9.40 per cent.; 34 of the
82 having ash percentages, ranging from 0.90 to 6.00 per cent.
only.

The percentages of sulphur range from 0.370 per cent., in
No. 2928, of Bell county, up to as high as 6.450 and 4.714, in
Nos. 2967 and 2960, of Lawrence county, and 4.670 per cent. in
No. 2962, of Laurel county. These, however, are exceptional
cases; in the whole 82 coals the sulphur percentages are in
smaller proportions than 1 per cent.; ranging from 0.370 per
cent. upward.

In regard to the coking quality of these coals, it is probable
that samples Nos. 2931, 2932, 2933, 2934 and 2935, of Bell
county, would make good coke. Their ask percentages being,
severally, 6.40, 6.40, 5.70, 1.40, and 2.40. Of course, those
which leave the smallest proportion of ask are the best.

Of the Jackson county coals, only Nos. 2949, 2954, 2955 and
29056, would, most probably, make good coke; containing, sev-
erally, 6.40, 8.20, 6.30, 3.10 and 4.64 per cent. of ash. An ash
percentage in the coal of 8.20 would probably be too high for
coke of best quality. The larger ash percentages in the other
samples which gave ‘‘ spongy coke,”” diminish proportionally
their value as fuel.

The 6 Laarel county coals give three which may yield good
cokes, viz: Nos. 2959, 2060 and 2061, the ash percentages of
which are severally 0.90, 2.90 and 5.80. No. 2963 is a coking
coal, but it leaves 7.60 per cent. of ash, which, of course, would
make a larger percentage in the coke.

Of the 9 coals from Lawrence cou:ty, only three would
probably make coke of the first quality, viz: Nos. 2965, 2971
(bis) and 2967, which give, severally, 4.20, 4.40 and 6.00 per
cent. of ash. The other coking coals of this county reported,
viz: Nos. 2964, 2966, 2969 and 2068, are reduced in value by
their larger proportions of ash, severally amounting to 8.20,
14.00, 14.20 and 16.00 per cent.

Seven of the Pike county coals analyzed promise to yield
good cokes, viz: Nos. 2086, 2988, 2089, 2091, 2992 2995 and
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2908 ; the ash percentages of which coals are, severally, 6.40,
6.40, 6.00, 5.40, 6.20, 5.80 and 4.60.

The cokes of the other coking coals of this county, reported
above, are diminished in value by their larger proportions of
ash, and the large percentages of sulpkur in coals Nos. 2986,
2091, and 2992, amounting to 1.703, 2.527 and 2.280 per cent.,
severally. might diminish the value, for some uses, of the cokes
made from them.

The seven Pulaski county coals gave only three which
promise good cokes, viz: Nos. 3009, 3012 and 3013, which
leave severally 8.00, 9.40 and 5.60 percentages of ash. Only
one of these, viz: No. 3013 would give coke of the best qual-
ity, the large ash of the other two diminishing their value.

The three Rockcastle samples promise only one which would
give good coke, viz: No. 3018, the ash of which coal is only
4.40 per cent., and the sulphur only 0.494 per cent.

Among the twelve Whitley county coals analyzed, eight
promise to give good cokes, viz; Nos. 3022. 3023, 3024, 3026,
3027, 3028, 2031 and 3032, which, severally, left only 3.70, 1.40,
1.30, 2.80, 3.40, 4.00, 4.80 and 5.14 per cents. of ashes. The
percentages of sulphur in these coals being, severally, 0.453,
0.494, 0.714, 0.796, 0.961, 0.5622, 1.428 and 0.659.

Whitley county appears to be especially favored in coking
coals.

BeLL Couxry.

Coals,

No. 2928—CANNEL CoaL, from a mine opposite Pineville, be-
longing to the ‘“‘Four-mile Coal and Land Company.””

A duli-black, exceedingly tough cannel coal or bituminous
shale, imperfectly laminated, in some parts breaking with
imperfect conchoidal fracture. No pyrites or fibrous coal
apparent, Sample sent from Frankfort February 23, 1889.

No. 2929—CoaL: on Caney Fork of Left Fork of Straight
creek. A 42-inch coal without parting. Average sample
collected by R. C. B. Thruston, Augunst 20, 1888.

No. 2930—CoAL: on right-hand Fork of Straight creek, two-
and-a-half miles above the mouth. Geological position,
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upper splint bed. Bed 60 inches thick. Average sample
taken from the entire bed, except a 6-inch parting, by R. C.
B. Thruston, Angust 20, 1888.

No. 2031—CoAL: average sample from the 48-inch coal in the
bed of Straight creek, dipping 70 degrees, near the mouth of
‘““Kettle Island Branch.”” Collected by R. C. B. Thruston,
August 22, 1838.

No. 2932—CoAL: ‘ Cockerell’s coal,”” on Cannon creek, one
mile above the railroad. Average sample of the 2 feet 8
inches face of the bed. ‘‘Lower Barner Seam.’”” Collected
by A. R. Crandall, May 26, 1889.

No. 2933—CoaL: ‘‘Cockerell’s coal, Barner seam,”’” on Cannon
creek. Average sample from the 2 feet 10 inches face of the
hed. Collected by A. R. Crandall, May, 1889.

No. 2934 —CoaL: ‘ Cockerell’s coal,”” on Cannon creek. Aver-
age sample from the 37-inch face of the bed under the sand-
stone ledge, 500 feet above the creek. Collected by A. R.
Crandall, May 31, 1889.

No. 2935—CoAL on Bennett's Fork, in Fork Ridge. Average
sample of the 48.inch face, driven in 75 yards. Collected by
A. R. Crandall, December 17, 1889.

No. 2936—CoaL on ‘‘Bennett’s Fork,” near Tennessee line,
Mingo mountain. Average sample of the bed. Coal 64
inches, clay-parting 6 inches. Collected by A. R. Crandall,
December 17, 1389.
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These Bell county coals are all valuable; even the cannel
coal, No. 2928, with its small proportion of carbon in its pul-
vernlent coke—only 26.66 per cent.—and its large quantity
of ush—20.40 per cent.—may be profitably used in the pro-
duction of gas, or as fuel, becaunse of its large proportion of vol-
atile combustible matters, which equnal 52.34 per cent. of its
weight, and which, besides giving out more light in burning,
gives very much more heat than an equal weight of fixed
carbon. Its proportion of sulphar, also, is quite small.

The coals, numbers 2029, 2031, 2932, 2933, 2934 and 2935, all
appear to be coking coals. The best and most valuable of
these are Nos. 2029, 2934 and 2935, which yield, severally,
61.80, 62.80 and 63.60 per cent. of fixed carbon (stated in the
order in which they are named), contained in 65.00, 64.20 and
66.00 per cent. of spongy cokes, and contain only 0.549, 0.577
and 0.439 per cent., severally, of sulphur.

The other coking coals described above, viz: numbers 2931,
2032 and 2933, containing, severally, 3.845, 2.193 and 2.335 per
cent. of sulphur, would be less valuable, especially in the iron
industry, than the others mentioned above, but yet would be
very good fuel for most purposes; all leaving but a moderate
proportion of ash in burning.

No. 2934 leaves put a remarkably small proportion of ash
on burning, viz: only 1.40 per cent. The ashes of all these
coals, except that of the cannel coal, are below the general
average from good coals, varying from 1.40 per cent. in No.
2034, to 6. 40 per cent. in Nos. 2031 and 2932. The coals, Nos.
2930 and 2936, which yielded only friable cokes in the crucible,
are quite pure and valuable coals for all ordinary purposes,
and may, possibly, under the pressure of the coking-oven,
yield good coke.

BeLL County COKE.

No. 2937—CokE. Seventy-two-hour coke, made from the run
of the mine.
Sample from Pine Mountain Iron Company, Pineville, Bell
county. Received April 24, 1889.



CHEMICAL REPORT. 169

COMPOSITION.
Hygroscopic moisture . . . . . . 0.40 . 3 %
L Tutile wikttias st ved haat v © . .30} Volatile matters . . . . ... 0.7
Carbon in the coke . L. 94.90
Colté = v v v 5 % o TR T 99‘30{Grey-bmwn L R
100.00 (LINLY
Percentages of sulphur . . . 0.492

Quite a good, pure coke.

BreLL County IroN ORES.

No. 2938—OrisgaNYy IrRoN ORE, on Straight creek. Average
sample from the 64 feet exposure. Collected by R. C. B.
Thruston, August 23, 1888.

A cellular limonite, with much ochreous incrustation.

No. 2939—*“ Lock’s Iron ORre.” Kettle Island Branch of
Straight creek. Bed 3 feet 74 inches thick. Average sample
from the whole face of the bed collected by R. C. B. Thras-
ton, August 22, 1888.

A limonite ore encrusted with ochreous material ; some lumps
with a little iron carbonate in the interior.

COMPOSITION OF THESE BELL COUNTY IRON ORES.—(Air-Dried.)

e — - = gy —— e = — A

Numbers 20:18 [ 2839

s |

Iron peroxide . . . . . . . . . . .. G oW C.o. oa 0,023+ T1.120
Alamme . =i 8 6 % 5 e B op o oE oa Fowow 2 oEs w ) 5 148 | 3,680
Lime carbonate . . . . . i = v oo .. 1 trace. 1.900
Magnesia . . . . . . . . .. . .. P H o W oA W S L 180 2.160
Phosphoricacid . . . . . . . . . . . .. ... | & .639 4  3.110
Balpbur . .. .. . Mim m om o S R & oo ey e b 412! 1 098
HHER s x w o = o ow om o C e e e s e 19,500 7y e gy
Water, etc,, and loss . . . . . . . . . . . R . - i

100.00 | . . ..

(a.) Equal to 42.164 per cent. of iron,
(e.) Equal to 49.784 per cent. of iron,
(5.) Equal to 0.279 per cent. phosphorus.
1d) Equal to 1.340 per cent. phosphorus,

Rich iron ores—large phosphorus in No. 2939.
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BRECKINRIDGE COUNTY.

No. 2940—** BiruMINoUS SANDSTONE.”” Breaks of Rougb river,
Lost Run, 6 miles east of Hardinsburg. Bed 5 to 7 feet
thick. Sample collected by Mr. J. C. Fawcett, January, 1889.

No. 2941—“ BITUMINOUS SANDSTONE,’” collected by Mr. C. W.
Moorman, of Cloverport, who states that it is 3 to 30 feet in
thickness, says he has 700 acres of it. The sample is from
its ontcrop. Analyzed by incineration, etc.

COMPOSITION OF THESE BITUMINOUS SANDSTONES.—(Air Dried.)

Number. 2940 2041
Semifluid bitumen (or Petroleum) . . . . . . . . . . . .. 7.96 2.25
Finesiliceoussand . . . . . . . . . . . « . .« . 4 . .. 01.04 90.75
Water . . . . . Bow T e o ow WS O E S % A G oW G 1.00 . . . ..

i .
iPct.roleum. Fine sand.

See Carter county for analysis of another bituminous sand,
the composition of whiehis . . . . ., . . . . . .. : 4.0 96.44
Another from Fort Duchene, Utah . . . . . . . . . . . . , 6.387 090.44

It appears, on analysis, that what seems to be a compact,
and, sometimes, a tough sandsfone resolves itself, on analysis,
by burning, or by the action of bitumen solvents, into petro-
leum and fine sand, which, in some samples, is beautifully
pure and white. Whether thick petroleum could be used with
advantage on macadamized or sandy streets and roads, is well
worthy of trial ; it would, at least, prevent the penetration of
water, which is so very injurious. If the experiment is made,
the street or road should be perfectly dry and the petroleum
should be heated.

CALDWELL COUNTY.

No. 2042—MARL. Somewhat indurated. From land of Mr. E
M. Stephens, 3 miles east of Princeton, Caldwell county, Ky.
Bed 4 feet thick.



CHEMICAL REPORT. 171

Mostly in soft, friable laminz, of a light-grey color, nearly
white, with some ferruginous stains. Quite plastic with water
when pulverized. Fused before the blow-pipe. Did not prove
to be ¢“ hydraulic’’ on experiment.

COMPOSITION OF THIS MARL.—(Air Dried.)

Per cent.
SICA o = = e & W o R s e % w B GhEen &% B R IR G W W M M W T W W 37,800
Alumina, with trace of ironoxide . . . . . . . . . . . . . . . .. .. 13.321
TAIG ™ o s B B 5 D B M N O I VEREl E M B N M B R S FOE NN O 21.168
Magneall . i o @ ¢ = noae = W BN R N R O S 8 M0 & E B R B e R WS 1.440
Phosphorleaeld . & - o v o0 s e w0 v s s w w v & % 0w @ 0 1.27
Potsth: < = w0 ic o % 5088 @ B 0 % M TEG B D W N N A 46 % ou N BB P 2.30
Soda ¢ & G s PR B R S A B W R E TR R S D W N S s 2.234
Water, carbonicacid and loss . . . . . . . . . . . . . ..o ... : 20. 367

I

The potash, phosphoric acid, lime, etc., contained in this
marl, may recommend it as a top-dressing to a poor soil. It
might probably be also used in some forms of ferra cofla or
cheap pottery.

CARTER CoOUNTY.

No. 2044—BrruomMiNous SanD, from head of Tygert’'s creek. A
tough, black solid, which, when rubbed up in a mortar, be-
came soft and somewhat plastic. Digested in gasoline, etc.,
it gave up, of thick petroleum, 3.56 per cent., leaving pure
white sand, 96.44 per cent.

The sand appeared to be pure enough to be employed in the
manufacture of the finest white glass.

Daviess COUNTY.

No. 29044—¢ CANNEL SHALE,”’ from Owensboro, Daviess county,
sent by R. 8. Bevier to Mr. Procter, October 1, 1888.
A dense black shale, with impressions of small bivalve shells
and some bright pyrites.

COMPOSITION.—(Air Dried.)

Per cent. Per cent,

Hygroscopic moisture . . . . . . 2.70 } T e T 14-
Volatile combustible matters , . . 11.80 otal ﬂ’- atile u'tfte 50
. Carbon in the residue . . . . . . 13.10
Pulverulent residue . . . . . . . 3550{ Grov brown residne s =5 & & @ 7940
100.00 100.00

Of very little value for fuel.
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No. 2945—MINERAL WATER from Bell’s farm, 12 miles south
of Owensboro, on the line of the Owensboro and Falls of
Rough Creek Railroad. Sample collected by Captain R. 8.
Triplett. Received July 15, 1889.

The water gave a slightly acid reaction, and had deposited a
small amount of ferruginouns sediment in the jug in which it
was brought.

COMPOSITION IN 1,000 PARTS.

Iron sulphate . . . . . . . . . . . .. ... ... ... 0.031
Alumina Sulphate . . . . . . . . . . . .. ... L. .9928
TATBAIIDDEDE . v oo ov noomr o w 2 ote s m ox W o D B oW % G BB W & S .507
Porsshaulphate . .« oo v wow5 0 0w v oo o ow o % % 0w @ w0 o s 024
Sodasulpbate . . . . . . . . . . . .. L 0Ll e s e e e e e e .019
Sodiumehloride . . . . . . . . . . . e e e e e e e e e e e e 019
Magnesiumchloride . . . . . . . . . ... ... .00 0.0 0L, 067
Silien o s wve v v a G E S S E R ST FE D N B Y R BB E R LD e .028

Totul saline matters in 1,000 parts of the water . . . . . . . , . . . 1.613

The principal active ingredients of this water are the sul-
phates of alumina and lime. It is slightly chalybeate and
astringent

Favyerre CounTy.

The great durable fertility of the region of the limestone of
of the Lower Silurian formation, in which Fayette and its
neighboring counties are located, is owing greatly to the phos-
phoric acid and other fertilizing materials which exist in nota-
ble proportions in this limestone. As early as 1848, the
attention of the present writer was attracted to this subject,
and, in the Albany Culfivafor of April, 1849, he published the
result of two analyses of this limestone taken from a well in
Lexington, with remarks on the great value of this ready
source of these essential elements of fertility.

At that time, however, the methods of chemical analysis were
by no means perfect, and the proportion of phosphoric acid in
the limestone analyzed was, no doubt, greatly underrated at
1.35 per cent. In more recent times, many more analyses have
been made by him of different layers of our limestone from
different localities in Fayette county, and it has been found
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that, while this whole limestone formation contains phosphoric
acid, it varies in proportion from about 1.40 per cent. up to
more than 31. per cent.; and that the richer layers of the
rock have, nowhere been found, as yet, of more than one
foot in thickness, as is the case with the remarkable layer on
the Newtown turnpike, described in Chemical Analyses of
Kentucky Geological Survey, Vol. A., page 245.

The results of a few more analyses of the blue limestone of
Fayette county, for the determination of the phosphoric acid,
are given below :

No. 2946—B. BLUE LIMESTONE. Structure fine crystalline,
granular; used on the turnpike, just beyond Lexington, on
the Newtown road, opposite the brick-yard.

Proportion of phosphoric acid found, 7.935 per cent.

No. 2046—C. Blue limestone, on the same road, from farm of
Mr. Cromwell, about 3 miles from Lexington.
Proportion of plosphoric acid found, 2.982 per cent.

No. 2946—D. Fossiliferous blue limestone, the softer, marly
layer found between the harder layers. Winton farm, 7
miles from Lexington, on the same road.

Proportion of phosphoric acid, only 3.136 per cent.

An analysis of another thin layer on the side of Sounth Lime-
stone street, Lexington, near the Agricultural Experiment
Station, made in the laboratory of the station, gave proportion
of phosphoric acid, 29.73 per cent.

In the several thin layers found in this limestone on South
Limestone street, examined at the Agricultural Station, the
phosphoric acid was found to vary from 29.73 (d) per cent.,
as above stated, equal to 64.93 per cent. of phosphate of lime,
down to 3.84 per cent., equal to 8.83 per cent. of phosphate
of lime. A layer in the limestone at the city quarry was
found to yield only 3.30 per cent. of phosphoric acid, equal
to 7.21 per cent. of phosphate of lime.

The great body of the limestone, no doubt, contains a still
smaller percentage.
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FrLoyp CounTy.

No. 2947—LiMoNITE IRON ORE, from Cane Branch of Beaver
creek, on farm of Jefferson Robinson, Floyd county. Sam-
ple collected by C. N. Brown, September 5, 1888.

A reddish-brown limonite.

COMPOSITION.—( Air Dried.)

Per cent.
Iron peroxide . . . . . . . . .. 55.526 |Equal 38.8G8 per cent of iron,
Alumina . . . . . . . . . .. 10.568
Lime carbonate . . . . . . . . . 12.100
Magnesia carbonate . . . . . . . 2.497
Phosphoricacid . . . . . . . . . 2.046 |Equal 0.893 per cent. of phosphorus.
Siliea . . . . . . - . . . . ... 5.000
Waterand losz . . . . . . . . . 12.263
100.0C0O

JACKSON COUNTY.

No. 2948—““CANNEL CoaL,”” on Deer Fork of Horse Lick
creek, Jackson county. Bed 33 inches thick, at the top of
the conglomerate rock. Average sample from the whole face
of the bed near the outcrop. Some little clay adhering to
the sample. Collected by A. R. Crandall, June, 1889.

A dull-looking cannel coal.

No. 29049—CoaL. ‘‘Jack Carpenter’s coal,”” Horse Lick creek
Jackson county, near the top of the conglomerate limestone.
Average sample of the 36-inch face, near the outcrop. Col-
lected by A. R. Crandall and Sallivan, June 25, 1889.

No. 2060—CoAL. Wells’. Sand Lick creek, Jackson county.
Average sample from the whole 36-inch face, without part-
ing, near the outcrop. Collected by G. M. Sullivan, June
28, 1889.

No. 2051—CoaL, on Mace Branch of Big Clover creek, Jackson
County, 45 feet above the Subcarboniferous limestone. Aver-
age sample from the upper and lower benches. Collected by
G. M. Sullivan, June 28, 1889.
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Upper bench, 2 feet 7 inches ; clay parting, 93 inches; lower
bench, 2 feet 4 inches.

No. 2062—CoaL. Pete McDaniel’s, on Joe’s Branch of Rac
coon creek, Jackson county. Average sample from the 3
feet face at the outcrop. Collected by A. R. Crandall, June
28, 1889.

No. 20563—CoaL of Jake Gabbard’s bank, Indian creek, 3 miles
below McKee, Jackson county. Geological position 95 feet
above the Subcarboniferous limestone. Average sample. Col-
lected by G. M. Saullivan, July 8, 1889

No. 29054—CoaL on Scott Dickson’s land, Bell's Branc_ of
Indian creek, 13 miles from McKee, Jackson county, Geo-
logical position 120 feet above the Subcarboniferous lime-
stone. Average sample. Collected by G. M. Sallivan,
August 14, 1889. Bed 364 inches.

No. 2055—CoAL from ‘ Turkey-foot Bank,”’ owned by Captain
Wilson, Turkey-foot Branch of War Fork of Station Camp,
Jackson county. Geological position 85 feet above the Sub-.
carboniferous limestone. Average sample. Collected by
G. M. Sullivan, August 15, 1889.

No. 2866—CoaL from the ¢ Shelton Brock’’ bed, near Collins-
worth ; 30 inches thick ; on Rock Lick Branch, a tributary
of Big Clover creek. Average sample. Collected by G.
M. Sullivan, October 18, 1&89.

(EOL. STR—2
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The only coal entitled to the mame of cannel coal, among
these samples, is No. 2948, which gave 42.40 per cent. of
volatile combustible matters ; the other samples yielding
only from 27.30 per cent. in No. 2953, up to 36.60, No. 2955.
This coal, No. 2948, leaving only 9.20 per cent. of ash, and a
dense spongy coke, is purer than most other cannel coals.

No. 2955 gave only 3.10 per cent of ash, the lowest of ali
the samples ; the proportions running up to 10.00, 11.60 and

13.00, in Nos. 2953, 2952 and 2951. All except Nos. 2948, 2951,
2062 and 2963, would make very good coke; those named, as
well as No. 2949, containing an objectionable large quantity of

ash.
JEFFERSON COUNTY.

No. 2957 (2) LiMESTONE from a bed in the canal at Louis-
ville. Sample sent by Wm. Skeene & Co., July, 1889.

COMPOSITION, as received in powdered condition in a barrel.

Limecarhbonate . . . . . « « ¢ & & & & 4 o 2 & & & « & = o = = = s = 77.290
Magnesia carbonate. . . . . . . . . . ... L. L. oL L0 0 e .. 7.870
Limasulphale - . o v v o o i i w oo 5 Wes & % W 6 5B K G R G 992
Phoaphorle-aold = 5 v i o o o s & & 5 G0 & B R % RUETR B9 ¥ 5 % .383
Aluminaandirenoxide . . . . . + v & 4« v L v e e e e e e e .330
Potasheand:goa s & o 8 @ %000 & @ @ 5 % S00 & % & 6 wi%be & 3 24 5 tr. only.
Siliciousresidue . . . . . + 4 ¢« 4 4 4 4 - 5 s e e e et s e e e 4, 9’&)
Moisture and 1oss . . . . . . . . e e e e e e e e e e e e e e e e 8.235

100.000

Quite a pure, somewhat magnesian limestone, which would
make very pure white lime on calcination, but would hardly
pay as a fertilizer, except on soils very deficient of lime.

JoHNSON CoOUNTY.
Coxe.

No. 2957 (3). CokE, from coal of Greasy creek. Sample sent
by J. H. Northrop, August 9, 1889.

COMPOSITION.
Hygroscopic moisture . . . . . . 3.60 .
Vuﬁatilc combustible matters . . . .80 }'Eotf‘}vo-latﬂ}.f ml::teﬂ """ a:"m
- arbon in thecoke . ., . . . . . .60
Ooke oz i vasipaives o 95.60 { Greyash. . . . . .. ... .. 7.00
100.00 100.00

Percentage of sulphur. . . . . . 0.576
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LAureL CoUunNTy.

No. 2968—*‘ SEMI-CANNEL CoAL,”’ from a 36-inch seam, located
14 miles from Lily Station on the Lonisville & Nashville
railroad, Laurel county. The seam is § feet below water
level. An average sample of the whole bed. Sent July 17,
1889.

Rather a dull-black, semi-cannel coal, breaking in laminge,
with some mineral carbon between, but no apparent pyrites;
some little ferruginous incrustations on external surfaces.

No. 2959—CoAL ; from mine at Lily, on the Knoxville Branch
of the L. & N. R. R., owned and worked by the Lily Mining
& Manufacturing Company. Total thickness of the bed 44
inches. Sample sent by Rev. L. H. Blanton.

A bright, pure-looking coal, presenting, in some parts,

‘“bird’s-eye’’ structure; no mineral carbon apparent, but a

little bright pyrites.

No. 2060—CoaL; From Lily, Laurel county. Average sample
from two rooms of the 44-inch face of the bed, including a
2-inch ‘‘bone-coal,”” 8 inches from the top. Collected by A.
R. Crandall, June 6, 1889.

No. 2961—CoaL; at ‘ Winding-stair Gap,” Laurel county.
Average sample from the 38-inch face, driven in about 10
feet. Collected by A. R. Crandall, July 31, 1889,

No. 2962—CoaL; on ‘‘Indian Camp Branch,” a tributary of
Craig creek, 2 miles above Vox Post-office, Laurel county,
on John Brewer’s land ; known as ¢ Brewer’s cannel coal,”
32 inches thick. Average sample collected by G. M. Sullivan,
October 8, 1889.

No. 2963—CoaL; 52 inches thick, on W. F. Bray’s land,
known as Bray’s coal-bank, on Craig creek, near Vox Post-
office, Laurel county. Average sample collected by G. M.
Sallivan, October 7, 1889.

No. 2063 (bis)—CARBONATE IroN ORE; from Laurel river, near
Lily. Sample by A. R. Crandall, June, 1889.
Found, by titration to contain 32.766 per cent. of iron in its
86.919 per cent. of carbonate, etc.
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Of these coals, it is probable the following may be used in
the manufacture of coke, named in the order of their relative
value for this use, viz: Nos. 2959, 2960, 2061 and 2963. The
best of them is No. 2959, which gave 60.60 per cent. of dense
spongy coke, containing 59.70 of carbon, and a very remarka-
bly small proportion of white ash, viz: only 0.90 per cent.
Nos. 2960, 2961 and 2963 containing rather more ash and sul-
phur, would, no doubt, yield good coke for all ordinary pur-
poses. Nos. 2968 and 2962—containing, severally, 14.20 and
37.54 per cent. of ash material—while they may be used as
ordinary fuel are, of course, proportionately less valuable
than the purer coals.

LAawRreNcE COUNTY.
Coavrs.

No. 2964—CoAL; head of Straight Fork of Donathan creek.
Average sample from the middle 15 inches. Collected by A.
R. Crandall, August 27, 1888.

Irregularly laminated ; some mineral charcoal on the laminz,
with a little of fine-grained pyrites.

No. 2965—CoAL from the same bed as the next preceding
sample. Average sample by Mr. Crandall, from the upper
27 inches.

Resembles the preceding sample ; somewhat more laminated.

No. 2066—CoAL from the same bed as preceding. Average
sample of the lower 17 inches. By Mr. Crandall.
Resembles the two preceding samples, except that some por-
tions break into thin lamelle, resembling bituminous shale.

No. 2067—CoaL; a lump from the bottom 6 inches. Collected
by A. R. Crandall, August 27, 1888.
Fracture generally irregular, with irregular, shining sur-
faces; some portions laminated, with dull surfaces coated with
mineral charcoal and fine grained pyrites.

No. 2068—CoaL ; on Jacob Peters’ land, on Three-mile creek,
Lawrence county. Average sample from the top 37 inches.
Collected by A. R. Crandall, August 27, 1888.



CHEMICAL REPORT. 181

No. 2060—CoAL ; average sample from the bottom 13 inches of
the bed next above described.

No. 2970—CoaL; *“ Big Coal,”” on Griffith’s creek, Lawrence
county. Sample collected by John R. Procter, August 29,
1888,

A lump with ferrnginous coating on one edge. Breaks into
irregular laminz, which are coated irregularly with fibrous
coal and fine granular pyrites.

No. 2971—“ CANNEL CoaL’’ (White House). Mouth of White
House, Lawrence county. Average sample from the whole
bed, from 2 pits 200 feet in. Collected by A. R. Crandall.

A pure-looking cannel coal ; no fibrous coal or pyrites appar-
ent. Fracture imperfectly conchoidal.
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Remarkable differences are shown in the composition of the
four samples of different layers in the same bed of coal; Nos.
2964-5-6-7—for example ; the Hygroscopic moisture was found
to be as high as 6 per cent. in the coal of the upper layer, No.
2065, and only 3. per cent in the 3 other layers. The volatile
combustible matlers, 32.40 per cent. in this upper layer, was 39.
per cent. in the bottom 6 inches, No. 2067. The coke, 58 per
cent. in this bottom layer, was 61.60 per cent in the upper 27
inches, No. 2965.

The carbon in the coke, 57.40 per cent. in the upper 27
inches, was only 47. per cent. in the lower 17 inches, No. 2966.

The proportions of ash in these different layers of the bed
varied still more, being only 4.20 per cent. in the upper 17
inches (No. 2965), and as high as 14.00 per cent. in the lower 17
inches (No. 2966).

Sulphur was found in the proportions of 0.494 per cent. in
the upper 27 inches in No. 2965, and as high as 4.714 and 6.450
in Nos. 2066 and 2967. the lower layers.

The coals of each layer examined yielded a spongy coke in
the crucible. The largest ash proportions are in Nos. 2870,
2071, 2966, 2069 and 2968, which gave from 10. to 16. per cent.
of ash on burning. While their cokes might be available for
many purposes, they could not compete in the iron industry
with cokes which contained less earthy material; more especi-
ally as these cokes contain also large proportions of sulphar.

For ordinary fuel, of course, these coals are all available, but
their real value is always to be discounted by the quantity of
ashes they leave behind in burning.*

LawreENCE CoUNTY.

Iron OREs.

No. 2972—LivoniTe Iron ORE, from a bed at See Gap. A
dense, dark-brown ore, coated and mixed with ochreous ore.

Collected by A. R. Crandall.

No. 2973—Iron ORE; Yellow Kidney, on Straight creek, fork
of Three-mile creek, Lawrence county. Sample collected by
A. R. Crandall, August 27, 1888.

" *See end of the following iron ores for nnother Lawrence county coal.
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No. 2974—IroN ORrE; Limonite, irregularly cellular, with a
little ochreous ore. Head of Three-mile creek, Lawrence
county. Collected by A. R. Crandall, August 28, 1888.

No. 2976—IroN ORE ; Limonile, from same locality as the next
preceding; similar ore. Collected by A. R. Crandall.

No. 2076—IroN ORE ; part of a nodule of dense Limonite, with
soft ochreous material in the interior. Wallbridge’s Station,
on Chattaroi Railroad, Lawrence county.

No. 2077—IroN ORE; brown Limonite ore. Peck’s Station,
Griffith’s creek, Lawrence county. Collected by A. R. Cran-
dall, August 28, 1888.

No. 2978 —IroN ORE; head of Uriffith’s creek. A dense, dark-
reddish-brown Limonite ore. Collected by A. R. Crandall,
August 27, 1888.

No. 2079—IroN ORe; north of Louisa, Lawrence county.
Said to be three feet thick. Sample sent from Frankfort by -
Mr. Procter, received September 7, 1888.
A very hard oolitic ore.
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The metallic iron contained in these ores varies from 45.030
per cent. in No. 2977, down to 31.832 per cent. in No. 2972.
The value of the first-named ore is much affected by its large
proportion of phosphoric acid, equal to 3.3256 per cent. The
other ores contain this ingredient in proportions from only
0.167 in Nos. 2975, 2978 and 2979, up to 0.279 per cent. in Nos.
2972 and 2973. All of these ores are valuable.

No. 2971 bis—CoaAL from Whiteboro creek, sent by J. H. North-
rop, of Lonisa, Ky.

COMPOSITION.—(Air-Dried.)

Per Cent. Per Cent.
Hygroscopic moisture . . . . . . 4.00 .
Volatile t:]?}mbustihle matters . . . 33.80 } Total vuilahle s CEERE R 87.80
Light spongy coke . . . . . . . 62.20{ T i rey ash o - o oo ko
100.00 100.00
Percentage of sulphur . . . . . . 0.878

A good coking coal.

LocaNn County.

No. 2080—WHITE LIiMESTONE (St. Louis Limestone), from
Russellville, Logan county. Sample collected by D. W.
Burgher. Received from Frankfort September 16, 1889.

A light-grey, nearly white, fine-oolitic limestone.

COMPOSITION. —(Air-Dried.)

Per

Cent.
Limeecarbonate . . . . . . . . . & & .« « L i i i e e e e 95,600
Magnesiaearbonate . . . . . . . . . .0 L L0 L0 e e e e e e .832
Alumina, iron oxide and phosphoricaeid . . . . . . . . . . ... ... 1.200
Siliciousresidue . . . . . . . . i 044 s i et e e e e e e 1 200
Moistureand loss . . . . . . . . -« ¢ ¢ v 5 v o s Vs e s e e 1.168
100.000

Quite pure limestone, which would yield very white fine lime
for all ordinary uses.
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MARTIN COUNTY.

No. 2081 —CoAL from Wolf creek. Geological position: Lower

coal. Average sample from the whole 36.-inch face. Collected
by A. R. Crandall, June 12, 1889.

COMPOSITION.—(Air-Dried )

Hygroscopic moisture . . . . . . 2.20 .
Volatile combustible matters . . . 32.80}1:”""‘! volatile matters . . . . . . 35.00
Carbon in thecoke . . . . . . . 48.00
Bpongycoke . . . . . ... .. e 00{ Light-grey ush . . . . . . . . . 17.00
100.00 100.00
Percentage of sulpbur . . . . . . 1.813

Its large proportions of ash and sulphur would reduce its
value for the manufactare of coke, etc.

Onio CounTy.

No. 2082—MINERAL WATER, from the Worrell farm, near the
line of the Falls of Rough Creek Railroad. Sample obtained
by R. 8. Triplett. Received from Frankfort July 23, 1889,

Ferroussulphate . . . . . . . . . . ¢« ¢ v v o v v v v e e s e e ’ 0.122

!
Aluminum sulphate . . . . . . . . . . ..o e s | 248
Calciamsalphate -+ o « & & i s s e e T8 a0 0 e w80 W | .580
Magnesiumssulphate . . . . . . . . . .. L0000 e el e . ’ .687
Potassiumsulphate . . - . . . . . . . . . .. o000 oL 019
Sodiumsulphate . . . . . . . . .. .. .o oo e 017
Sodinm ehloride . . . . . . . . . .« . . . . o e e e e e e e . 019
FilICA + » & & - & s a e e e e e e e e e e e e e e e e e e .036
Lo T 000 PARE « 5 o o v 5 o cee & % o cmve mom w e e m B s 1.738

A saline, astringent, chalybeate water.
[See Appendix for an Ohio county coke.]

OwsLEY CoUNTY.

No. 2983—CoAL ; on Dick Reynolds’ land, South Fork of Ken-
tucky river. Average sample from 204-inch bed, by G. M.
Sullivan, July 27, 1889.
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COMPOSITION.—(Air-Dried.)

H opic moisture. . . . . . 1.20 :
wlpoacoplo ORERD®: 5 .w & ¢ Mm}:m; volatile ma:tarl. « . s 56.00
arbon in thecoke . . . . . . . 85.20
Densecoke . . . . . . . . . .. 44.00 Light-brown ash . . . . . o . 3 80
100.00 100.00
Percentage of sulpbur . . . . . . 0.577

This appears to be a good cannel coal.

Pi1gE CoUNTY.

IroN OREs,

No. 2984—IroN ORE, from the farm of J. Harvey Leslie, on
Caney branch of John’s creek. Sample collected by A. R.

Crandall, Aungust 1, 1889.
A yellowish-brown Limonite ore.

No. 2985—IroN OrRE; on the Hawk Fuller branch of Buffalo
creek, on Spencer Boyce’s land. Bed 28 inches thick; near
the top of the hill. Sample collected by C. N. Brown,
August 4, 1888.

A dark-reddish-brown Limonite ore, containing a little or-
ganic matter. '

COMPOSITION OF THESE PIKE COUNTY IRON ORES.—(Air-Dried.)

Numbers in Report. 2984 2085

Ironperoxide . . . . . . ¢ . ¢ v v 5 o 2 v b s 5w s oe s (a)58.836 | (c) 70.423
AYOMINK. . . o0 o 5 2 5 5 o & &8s, B E 84 & b e p e 16.627 9.5638
Limecarbonate . . . . . . . . . . . . 4 ¢ 4 a4 e .. 1.200 . 500
Magnesia carbonate . . . . . . . . .. .. N . 606 .227
Phosphoricacid. . . . . . . . .. o % ® @ G B .« «|(b)2.178 | (d) 1.279
Silicious residue . . . . . . ¢ o« 0 s s w4 s e s 4.600 1.200:
Water,etc.,and loss . . . . . . . . . . . . . sE g W W e o 16.966 16.833

100. 000 100. 000

(a) Equal to 41.184 per cent. of iron.
(¢) Equal to 49.296 per cent. of iron.
(b) Equal to 1.492 per cent. of phosphorus.
(d) Equal to 0.868 per cent. of phosphorus.
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PigkE County COALS.

No. 2986—CoaL; A. P. Beving’, on Bend branch of John's
creek, Pike county. Average sample from the whole face—
upper part 22 inches, lower part 27 inches. Collected by A.
R. Crandall.

A bright-looking coal, breaking generally irregularly, with
irregular shining surfaces, some small portions laminated, with
very little mineral charcoal, and no pyrites apparent.

No. 2987—CoaL: 6 feet coal, on the ridge between Caney branch
and Little Bushy branch of John's creek. Coal about 625 to
650 feet above the creek. Average sample collected by C. N.
Brown, August 23, 1888.

Coal mostly laminated; some mineral charcoal on the laming;
no bright pyrites apparent.

No. 2988—CoaL; on Pond creek. Average sample collected
from the whole 62 inches of the face, by A. R. Crandall,
August 8, 1889.

No regular parting in the bed.

No. 2989—CoAL; on Tug Fork. Average sample from the whole
face of the bed. Collected by A. R. Crandall, August 9,
1889. Coal, 2 feet ; shale, 15 inches; coal, 43 inches.

No. 2990—CoaL; on Turkey creek. Average sample of the
whole 28-inch bed—cannel coa’—badly weathered near the
outcrop. Collected by A. R. Crandall, August 9, 1889,

No. 2991 —CoaL; on Tug Fork, 1 mile above the mouth of Pond
creck. Average sample of the 45.inch bed, excluding a
1-inch parting, 14 inches from the bottom. Collected by A.
R. Crandall, August 9, 1889,

Ten inches of coal above 8 inches clay shale not included.

No. 2992—Coar; on Tug Fork, two miles above \White Post.
Average sample from the 6-feet bed (some little clay adher-
ing) taken from near the mouth of the entry, by A. R. Cran-
dall, August 11, 1889.

Three small partings in the bed.
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PikE County CoaLs—Continned.

No. 2093—Co0AL; on Read branch of Big creek. Average sam-
ple of the 70-inch face, excluding a 2-inch parting near the
base, and a #-inch parting 3 feet 4 inches from the top.
Collected by A. R. Crandall, August 3, 1889. (Some clay
adhering.)

No. 2094—CoaL; Cane Hollow. Average sample from the
32-inch bed. (Splint and Block coal, 14 inches : Bone coal at
the middle.) Collected by A. R. Crandall, August 7, 1889.

No. 2995—CoaL; on Big creek. Average sample from the
37-inch bed, excluding two 1-inch partings. Collected by
A. R. Crandall, August 7, 1889.

No. 2996 —CoAL; in ‘ Coal Hollow,”” on Big Creek. Average
sample from the 35-inch face. Collected by A. R. Crandall,
August 7, 1889.

No. 2097—CANNEL; CoAL on ‘ Big creek.” Average sample
from the 32-inch bed, excluding a parting 8 inches from the
bottom, by A. R. Crandall, August 7, 1889.

No. 29098—CoaL; Shadel Pauley’s coal, on Big creek. Aver-
age sample from the 4 feet bed. Collected by A. R. Cran-
dall, August 8, 1889.

No. 2999—CoaL; at mouth of Peter creek. Average sample
from the 62-inch bed, at the outcrop. Collected by A. R.
Crandall, November 20, 1889. Some clay adhering to the

sample.
GEOL. BUR.~—3.
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PIikE CounTYy CoaLs—Continued.

No. 3000—CoaL; James H. Coleman’s coal, head of Beech
Fork of Peter creek. Average sample from the 63-inch bed.
Collected bv A. R. Crandall, November 17, 1889.

No. 3001—CoaL; Davis’ coal, on Peter branch of Blackberry
creek. Average sample of the 56-inch bed, by A. R. Cran-
dall, November 20, 1889.

Splint coal, and probably a little shaley, 8 inches from the
top, near the outcrop.

No. 3002—CoaL; Thompson and Hatfield's, on Blackberry
creek. Average sample from the lower five feet at the out-
crop. Collected by A. R. Crandall, November 20, 1889.
Some little clay adhering.

No. 3003—CoaL; at mouth of Holly Fork of John's creek.
Harrison Field’s coal. Average sample from the 6-feet bed,
from the weathered face. Collected by A. R. Crandall, No-
vember 19, 1889.

No. 3004—CoaL; Elias Hatfield’s, on Blackberry creek. Aver-
age sample of the 58-inch bed. Collected by A. R. Crandall.
(A separate sample of the 8 inches near the top, marked B,

was taken for test of ash, which left as much as 28.30 per cent.

of ash.)

No. 3006—CoAL; Andrew Colling’ coal, on Stinking branch
of John’s creek. Average sample from the lower 50 inches.
Collected by A. R. Crandall, November 18, 1889.

No. 8006—CoAL; Dotson’'s coal, from near Jamboree post-
office, on Peter creek. Average sample from the 46-inch bed,
including 2 inches of bony splint coal. Collected by A. R.
Crandall, November 19, 1889,

No. 3007—Coar; from Coon branch of Tug river, near the
mouth of Blackberry creek. Average sample of the 39-inch
outcrop. Collected by A. R. Crandall, November 20, 1889.

Some clay adhering.
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In the above-described 22 coals from Pike county, the Hygro-
scopic moisture is found to vary from only 0.80 per cent. in No.
3006, up to 5.20 per cent. in No. 2999. This difference is prob-
ably partly owing to varying atmospheric conditions when
the analyses were made. To get the real proportions of the
other essential ingredients of the coals, the calculation should
be made on the coals dried at a fixed temperature, say at 212°
F., a calculation easily to be made of the above reported re-
sults.

Qf these 22 coals, eleven, at least, are, very probably, good
coking coals, as may be seen in the following summary of their
essential ingredients, viz :

¢! ¢ | & »

Number in Report. "i‘ T 7:3’ -

j = o |

: 3| B 3

| = e : -

= el

No. 2086 . . - o & 0w w oo @ o wre s 63.80 | 57.40 6.40 1.702
Mo QBB oo 0w 56 50 o w7 % 5 %5iw 2 & 71.40 | 65.40 6.40 . 494
No 2080, . o .« o5 i & @ 5w &6 66.00 60.00 6.00 670
No. 2881 . . . . . . . . . ¢ ¢ v o o0 .. 60 40 a85.00 5 40 2 527
Mo, 2992 . . .o s . s e e w a e e e o 62 00 55.30 6.20 2 280
No.209%4 . . . ... .. .. ... ... .. 70.10 61.00 14.20 .631
No.2996 . . . . . . . v v v v v v e e . 63 10 | 57.30 5.80 .604
WO, 2008 . .o o5 v o5 oaw e w0 w ow e caewt s W 65.60 | 56 40 9.20 1.538
No.2998 . . . . . . . . . v v v e . 62,60 | 58.00 4.60 .769
0 e 1, | N T 71.20 63.70 7.46 .549
Mo, 8006 : o = & » 5 = o i % 0 % % il & s 67.20 a6 80 10.40 T2
No-BODE . oo v v oo oo & @ w w dabe @ @ T0 80 60.80 10 00 .719

It can be seen in this table that the coke obtained from these
coals ranges from 60.40 per cent. up to 71.40 per cent. The
carbon contained in these cokes is from 55. up to 65.40 per
cent. The ask is from only 4.60 per cent., up to 14.20, ina
single sample; and the sulphur from 0.494 per cent. up to
2.527.

In the cokes the percentages of ash and sulphur would, of
course, be larger than is calculated in the coals.

It may be interesting to compare with these coals, the com-
position of some of the best coking coals of Pennsylvania as
given in the special report (Second Geological Survey of Penn-
sylvania)—the Coke Report of F. Platt, 1875—as follows, page
120:
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ANALYSES OF THESE TYPES OF THE BEST COKING COALS OF

PENNSYLVANIA,
ol = | 2| ¢
sgs| g5 | 33 | £
FRa| =3 | =& | Z
m m
SHIEY g | E
== g+ - T
=5 g
-‘-‘F_‘ g."_"l 3 — -:f:
12 32| .7
l 3 EI:' o i
Pinad emebom: 5 5 o ¢ 8 6 8 W € & § A | 59.62 | 68.50 | 74.65| 71.12
Rk - o PR LSl e e | 8.23| 8.00| 7.50| 17.60
Nolabils ators - o oo ERE T | 8136| 22.38| 16.00| 19.68
SUIBHIT . o o o o Lo o784 | 12| 1.85| 1.70

PuLask1 CounTy.

CoaLs.

No. 3008—CoaLs; on Addison branch of Cumberland river.
Average sample from the 54-inch face near the outcrop.
Hard coal. Collected by A. R. Crandall. (Some clay ad-
hering.)

No. 3009 —CoaL; Rayburn’s coal, Slipup mine. Average sam-
ple of the 40-inch face, collected by A. R. Crandall, July
30, 1889.

No. 3010—CoaLs; on Big Lick creek. Average sample from
the 31-inch face. Splint coal, the npper 4 inches cannel coal.
Collected by A. R. Crandall. (Some clay adhering.)

No. 3011—CoaL; on Bear creek, semi-cannel or bone coal,
Average sample of 4 inches at the top of the 42-inch bed.
Collected by A. R. Crandall, Auguast 1, 1889.

No. 3012—CoaL; on Bear creek. Average sample from the
42.inch face of the bed, exclusive of the semi-cannel at top
(the next preceding sample). Collected by A. R. Crandall,
August 1, 1889.

No. 3013—CoaL; from Happy Hollow. Average sample from
the 37 to 39-inch bed, in room 60 feet in the main entry. Col-
lected by A. R. Crandall, July 23, 1889.

No. 3014—CoaL ; Edwards’ mine, Cumberland river, 1} miles
below the mouth of Rockcastle river. Sample from the
whole 30-inch bed, in the old entry. Collected by A. R.
Crandall,, July 30, 1889.



197

CHEMICAL REPORT.

189 0 g | BRI L9F0 892°1 Sm..wm Em.ﬁm Sw.. _m .......... ‘ angdns Jo oBwjuedieg
: E -nw.:_.—a " . -;-rm—h i @b : ﬂ.h - & " - ®* & ® # w s & #
43 {4wou Loi3 o gy [Stumolq | ystumodq USY 243 Jo 10100
‘osuop | ‘AFuods | ‘£Juods | “osuap .nmwzm.w ‘£3uods | esuap |- - - - - Cee e e **+ 9309 ey Jo JojomIwy))
007001 o0 001 00°001 007001 00001 00" 001 00001 st rs e 5%I0],
S.@ .“..._mwﬂ_ Gﬂ_ﬁ aﬂuﬁ.ﬂ g-m Spm -.—_m.-.r,_. . @ ® . B F m @ 8 o m e s s & .ﬂ—.m.d
0%°LY 08 99 0% "9 08" ¥¥ 09°89 06 99 OF " #¢ Tt T r s Tt 00 oY) Ul uoqany)
08'Lg 09°L8 0¥ 98 08’98 09 98 08°98 ok R ettt Bla1mul BR{0A [TI0],
00001 00°00T | 00°00T | 00°00T | 007001 | 007001 |o00'OOL | -~ - - - F RN g g swiog,
0729 0¥ 29 09°%9 0L°¥9 0% 89 07" 89 o0’z "7 = 8 3R R e i B
0F'¥#8 0Z'98 00°¥e 08 #E 08°ce 08°'¥t e | e ¢ 7 Saeljeul 9[quisnquuod 8jwio A
0¥'g 0¥l 0¥'a 001 08'% 00°'a o¥'e | ’ e aamisiow ordoosoaSLy
F108 2108 g108 1108 o108 6008 8008 "Modey ut Jequny

(PouQ-11V)—§TIV00 ALNNAOD INSVTNL TSTHI 40 NOILISOdWOD



198 CHEMICAL REPORT.

Probably only 3 of these Pulaski county coais would yield
very good coke, viz: Nos. 3009, 3012 and 3013, the as’% percent-
ages of which, severally, are 8.00, 9.40 and 5.60 ; the others,
except No. 3014, which gives only 5.00 per cent., give from
7.60 to 9.80 per cent., one single sample, No. 3011, leaving as
much as 20.40 per cent. of ash, which diminishes proportion-
ately its value as fuel. In all except Nos. 3012 and 3014,
which have only 0.467 and 0.687 per cent, severally, the pro-
portions of sulphur are quite large, varying from 1.043 per
cent. in No. 3013, up to 1.700 per cent. in No. 3008.

RockcAsTLE CoUNTY.
CoALSs.

No. 3016—CoaL; from Coffee Branch, of Crooked creek. Av-
erage sample of 36-inch bed. Collected by G. M. Sullivan,
May 31, 1889.

No. 3017—CoaL; ‘““Spiery Coal,”” from near Livingston. Bed
84 feet above the Subcarboniferous limestone. Average sam-
ple from the face of the whole 33-inch bed. Collected by G.
M. Sullivan, July 17, 1889.

No. 3018—CoAL; on Tarlton Clark’s land. known as Clark’s
bank, Brush creek, 4% miles from Brush Creek Station on the
K. C. railroad. (Geological position: 85 feet above the Sub-
carboniferons limestone. Average sample collected by G.
M. Sullivan, from the 52-feet face, August 6, 1889.

COMPOSITION OF THESE ROCKCASTLE COALS.

Number in Report. 3016 J 3017 3018
Hygroscopic moisture . . . . . . . . . . . . ... 3.80 4.20 4.40
Volatile combustible matters . . . . . . . . . . . . 31.00 33.70 31.00
ok . . L . e e d o E G omAe w e s A 5 5 W G e oo . 65,20 62.10 64 .60
Totals . . . . & &« « = « « 4 4 & v & e 100.00 | 100.00 100,00
Total volatile matters . . . . . . . . « . e e @ s 34 80 37.90 35.40
Carboninthecoke . . . . & v 4 4 v o ¢ & « « . 56.20 55,90 60.20
Kalir oov v v & 8 8 9 W % & 8w W NINE ¥ % S S & s 9.00 6.20 4,40
Totals . . . . . . ¢ ¢ « & v & s & 8 s & = = & & 100.00 | 100,00 100,00
Character of the coke . . . . . . . . . . . . .. .. dense. f:_ii':r:]z Epongy.
very It. [l1t. bron'h| light
Colorof theash . . . . . . ... .. . ... ... grey. 5“3}" gﬁey.
Percentage ot Sulpbur . . . . . . . . . . .. : 0.412 .968 | 0.494
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No. 3018 is a remarkably pure, good coal, which would, no
doubt, make very good coke. The others are not quite as val-
uable, as seen in their larger proportions of ash, yet are good
fuel. The large proportion of moisture is, very probably,
partly an accident of the season.

(It is easy to remove this irregular cause of variation by
calculating the percentage in the samples, excluding the Hy-
grometric moisture, which has been expelled at the temperature
of about 212° F.)

WarrREN COUNTY.

MINERAL WATERS.

No. 3019—Sulphur Mineral Waler ; from a well of Mr. D. E.
Mercer, at Rich Pond. Well 105 feet deep, the first 50 feet in
clay. the rest in the Saint Louis Limestone. Sample received
from Frankfort, in a gallon-jug imperfectly sealed, October 9,

1888.
COMPOSITION; in 1000 parts of the water.

Hydrogen sulphide gas (remaining). . . . . . . . _ 411 Cubic centimeters.
Lime carbonate . . . . . . . . . . . . . . . . . 0. 3000 : : )
Magnesia carbonate , . . . . . . . . . . .. ... L0667 } Ei‘iﬁgn?gl:{t;gn by
Iron carbonate . . . . . . . . - « « .+ . .o . . 0920 :
Sodium chloride . . . . . . . . « « o+ 4 o . .o 65840

Potassium chloride . . . . . . . . . . . . . . .. L0346

Magnesium chloride . . . . . . . . . . ... .. 3556

Magnesia sulphate. . . . . . . ..o .1263 _

Sodium, sulphate and carbonate . . . . . . . . . . truces. not estimated.
Silica . . T EE T EEEE TR .0160

Not estimated and lose . . . . . . . = . L0529

Saline matters in 1000 parts of the water . . . .. 1.9280

A saline sulphur water, slightly chalybeate, perfectly whole-
some.

No. 3020—MINERAL WATER; from a well bored 175 feet deep,
on the public square, Bowling Green. Sample sent by Col.
M. H. Crump. Received June 12, 1889.
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COMPOSITION; in 1000 parts of the water.

Iron carbonate . . . . . . . . . . « . « « « « « . 0.0030 A :
Limecarbonate . . . . . . . . . . . . . . . . .. .2240} Held & ?01“7'.‘3“ by
llngnesin carbonate ., . . . . .. . ... .. .. L0091 CArnanic acid,
Sodiumehloride . . . . . . . . & « . .« v 4« o4 L0397

Potassium sulphate . . . . . . . . . .. .. ... .0139

Sodiumsulphate . . . . . . . . . ..+ ... .2199

Limesulphate . . . . . . . . .. .. 4404 L0977

Magnesia sulphate . . . . . . . . . ... .. .. . 2280

SHIeR oo o770 5 move & 8 % % s @ 8 @ % e W ow % e L0040

Salire matters in 1000 parts of the water . . . . 0.8393

A weak saline and very weak chalybeate water, wholesome
for all ordinary purposes, but somewhat ‘ hard.” Will de-
posit most of its carbonate of lime on boiling.

WARREN COUNTY.

LIMESTONE,

No. 3021 —LIMESTONE ; a block sent from the McLellan Stone
Company’s quarry, Rockfield, Warren county, Kentucky, by
Mr. James Brown. Received November 21, 1888.

A compact, fine oolitic, light grey limestone, showing no fos-
gils. Some few thin dark lines, not more than a twentieth of
an inch thick, ran horizontally through the block. These dark
laminations were objected to by the architect.

COMPOSITION (Air-dried.)

Carbonate of lime. . . . . . . . . . . . ... ... . 94000
Carbonate of magnesia, . . . .. ... ... . ... 2,116
Iron peroxide, aloming, ete. . . . . . . . . . . . . .. .700
BleR coavd wowow P g R s R E R SR S 3 2,200
Woater, ete.,and loss, . . . . . . . . . . .. .. ... .984

100, 000

It was found that the stone did not cleave on the dark seams,
the material of which is of a somewhat ferruginous composition,
and probably would be as durable as the rest of the rock, and
might even get harder by weathering.
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WHITLEY COUNTY.
Coals.

No. 3022—CoAL; near Pleasant View, on the Louisville & Nash-
ville Railroad. Outcrop of a 3l-inch bed. Sample sent
from Frankfort by A. R. Crandall, February 7, 1889. ‘¢ Will
it coke 1’

A bright, pure-looking coal.

No. 3023—CoAL; a selected sample of Jellico coal, lower por-
tion of the bed. Procter mine, near Red Ash P. O. Brought
by A. R. Crandall, March 15, 1889.

A bright, pure-looking coal; bird's-eye structure in part;
no fibrous coal or pyrites apparent.

No. 3024—CoAL; from same bed ; upper portion contains some
little fibrous coal.

No. 3026—CoaL; H. C. King's, near Mahan Station, Wall’s
creek. Average sample from the whole 42-inch bed. Col-
lected by A. R. Crandall, May 2, 14889.

No. 3026—CoAL; Truman’s coal, on- Cane creek, near Jellico.
Average sample of the whole bed: coal, 34 inches; clay
shale, 1 inch; coal, 4 inches. Collected by A. R. Crandall,
May 8, 1889.

No. 3027—CoaL; from Coal Bank Branch, Carr's Fork of
Watts’ creek, 3 miles from Rockhold. Average sample from
the 48-inch face, without parting. (One inch of bome coal
2 feet from the top.) Collected by A. R. Crandall, May 9,
1889.

No. 3028—CoaL; from near ‘‘ Pleasant View.”” Average sample
from the whole 40-inch face, near the outcrop. Collected by
A. R. Crandall.

No. 3029—CoaL; head of Cane creek. Average sample from
the whole face, 3 feet 9 inches thick, including a 3-inch
parting, 8 inches from the bottom. The lower part is splint
coal; the lower, third and the upper benches are also. Col-
lected by A. R. Crandall, July 17, 1889
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No. 3030—CoAL; Worley’s Branch of South Fork of Cumber-
land river ; lower opening 63 inches. Twelve inches of the
bottom is semi-cannel coal. Average sample from the out-
crop of the whole face. Collected by A. R. Crandall, Octo-
ber 28, 1889.

A somewhat weathered sample. (Some clay adhering.)

No. 3031—CoAL ; Jellico coal from near Williamsburg. Aver-
age sample from the whole face; 31 to 33 inches, 75 feet in
the entry. Collected by A. R. Crandall. October 5, 1889.

No. 3032—CoaL; Splint coal, from near Brummitt’s station on
the Louisville & Nashville Railroad, near the Knoxville
Branch. (Coal belonging to Mrs. Mary E. Varnon, of Stan-
ford, Ky.) Sample sent from Frankfort, received January
6, 1890.

Some mineral carbon and fine-grained pyrites between the
laminze.

No 3032 (bis.)—‘‘ BIrD'S-EYE CANNEL CoAL ;’’ Halsey opening.
Average sample of the cannel part (lower), 2 feet 4 inches;
6 inches of common coal above, under shale roof with layers
of sandstone. The whole of the cannel coal not shown.
Collected by A. R. Crandall, March 15, 1889.

Pretty bright ‘‘ bird’s-eye’’ coal in parts; portions more dull
cannel. Some little bright scales of pyrites apparent.
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With the exception of No. 3022 and No. 3032 (bis) in which
the ash is 7.00 and 7.20 per cent., severally, these coals are
quite pure from earthy material ; the percentages of as’ falling
as low as 1.30 per cent. in No. 3024, and reaching 4.80 per
cent. only, in the next highest of the whole, No. 3031.

It is probable that good coke could be made from at least
seven of the number, viz: Nos. 3022-3-4-6-7-31 and 3032.

All of them are good funel, No. 3029 and 3032 bis being some-
what less valuable than the others, in the proportion of their
:arger ash percentages.

WHITLEY CoUNTY COKE.

No. 3033—CokE; made of slack coal, from the Jellico vein,
Kensee mines. Sample collected by M. E. Thruston, October,
1888.

COMPFPOSITION.
Per cent. Per cent.
Hygroscopic moisture . . . . . . 0.10 P
Volatile combustible matters . . . 60};:1 volatile matters . . . . . . 0.70
rbon in thecoke . . . . . . . 84,60
Dry 0oR8:. o o 0 oo v w0 9930{ Grey-brownash . . . . . . . . . 14,70
100.00 100,00
Percentage of sulphur . . . . . . 0.961

The percentage of ash is rather large; otherwise this is quite
good coke.

WaITLEY COUNTY.
CLAYB.

No. 3034—CLAY; from a bed 5 feet thick, on Indian creek.
Sample collected by A. R. Crandall, March, 1889.

A friable, indurated clay of a buff-grey color. Refractory
before the blow-pipe.

No. 3035—CLaAY ; ““Jellico clay,”” Whitley county and Tennes-
see. A white, indurated clay. Refractory before the blow-

pipe.
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COMPOSITION OF THESE WHITLEY COUNTY CLAYS.

Number in Report. 3034 3035
Siliea (of which 3.70 per cent. is finesand) . . . . . . . . . . . 59.10 84,76
Alumina (with a little oxide of iron) . . . . . . . . .. . o] 29.76 11.40
BilIE .o™s w o s csnse € ® e or um N W ® s e g W i de « - .| trace, trace.
Mapnesln . « o o i o5 0 n o s @ R I ow e W W @ W e & .12 .65
Potaplh: o o v & 5% i o 8 5 5 s & % 8 e e 0 @ @ G0 © % 3.86 1.98%
Boda::. o v o s ooy & oW o8 8 N e TR & E E e B & & 5 trace. .05
Watlerandloas: . o o v i o s oew e a v e e W R R e 0 W a 6.56 1.56
100,00 | 100.00

Both are good fire clays. The large proportion of silica in
No. 3035 would make it quite refractory.

MINERAL WATERS FROM WHITLEY COUNTY.

No. 3036—MINERAL WATER; from a spring one mile south of
Woodbine, Whitley county. Sample sent by Dr. A. Gatliff,
at the request of A. R. Crandall, May, 1889.

No. 3037—MINERAL WATER; from a well 1 mile south of
Woodbine. Sample sent by Dr. A. Gatliff. Received May
20, 1889.

COMPOSITION OF THESE MINERAL WATERS.

In 1000 parts of the water.

Number in Keporl, 3036 3037
Troncarbonate . . - + « « -« « « « o 4w oe w e e e e e 0.003 triace.
Magnesia carbonate . . . . . . . Lo o o e e e e e i .016 016
Limecarbonate . . . . . « - & « o« o+ 4 e o e ww e w e trace .036
“odium chloride . . . . . « « « = « « « o v e e e e e e ! L4 .084
Potash sulphate . . . . . - « .« « o o .o L 1 049 0249
Magnesia sulphate . . . . . . . - . oo .. e e oo '| 210
Alumina and silica « . . . .« « . . e w e . e e e 0 e e e traces. .093
In 1000 parts of the water . . . . . . . . . . . . . iR R 0.112 0.408

No. 3036 is quite a weak chalybeate water, but both con-
tain so small a proportion of saline matters that they scarcely
deserve the name of ‘¢ Mineral Waters.”
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TENNESSEE.

No. 3038A—CoAL (JeLLICcO); fram East Tennessee Coal Com-
pany’s mine, main entry, rooms Nos. @ and 10. The lower
part 30 inches thick. ¢ Bone coal,”’ 1 inch, running out in
some places. Upper bench 14 inches. Sample collected by
A. R. Crandall, March 15, 1889.

No.3038s—Sample of *“ Bone Coal.”

No. 3039—CoAL—** Mingo Mountain.’”” Coal, 23 inches; shale,
23 to 3 inches ; coal, 44 inches; clay, ——. Sample collected
by A. R. Crandall, April 17, 1889.

COMPOSITION OF THESE TENNESSEE COALS.—(Air-Dried.)

Number in Report. 3038 o | 3038 B 3039
Hygroscopic moisture . . . . . . . . . . . . . . . . 2,00 n.e 4.40
Volatile combustible mattera . . . . . . . . . . . . . 36,00 ne 82.80
CoRe . o 5 e o 5w i & 8 TSR BB R SEOeE & w 62,00 n.e 62,80
Motale ;. v 5 @ @ 8 B @ % T B e B oSS B @ W 100.00 | . . . . 100.00
Total volatile matters . . . . + « « « « & &« & « « &« - 38.00 n. e. 37.20
Carboninthecoke . . . . « « & ¢ = & & ¢ &« & & « . 60.00 | n.e. 56.860
.1 1 R T, « & e s m e e e s e s 2.00 14.70 6.20
Totals . . . . ¢ &« « ¢ =« 2 ¢« = s » a s » = =« = 100,00 | . . . . 100.00

Character of the coke denze dense
llllllllllllllll spﬂ" Ey. - - . . rriﬁ'ble.‘h

lt-grey |. . - . |It.bro's

Colorof theash , . . . . . . . . . .. . ... .. brown. |. . . .| grey.
Percentage of nulpl:lur ................ 0.686 0.686 0.824

Both, Nos. 3038 and 3039, are good coals. The bone coal ex-
cluded.

(See Whitley county No. 3035 for analysis of a clay common
to Tennessee and Kentucky.)
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APPENDIX.

Ox1o County—Continued.

No. 3040—CokE; sent by the Hon. R. 8. Triplett, received
January 24, 1890. Made of coal No. 1, B. stratum 54 inches.
thin shale parting 4 inches, and upper coal 15 inches. From
line of the O. F. G. R. R., Ohio county. Coke made on the
ground. Block coal.

COMPOSITION.— \ir-Dried.)

Per cent. Per cent,
Hygroscopic moisture . . . . . . 1.50 ; ot
Vuﬁltﬂe combustible matters . . . 1,30 } Total volatile matters . . . . . . 3.00
= Carbon in the coke . . . . . . . 7.4
Coe. SEAmindERE W EE " % Uﬂ{ Light-grey ash . . . . . . . .. 19.60
100,00 100, 0
Percentage of sulphur, . . . . . 1.648

The large percentage of ash and rather more than a good
average of sulphur lessen the value of this coke.

T ConDpITIONS OF SULPHUR IN CoALS.

It has been believed for some time past that a portion of the
sulphur in coals is in a free or uncombined condition, while
another portion is in some unknown form of organic combin-
ation. It is a weil-known fact that vegetable and other organic
substances, when undergoing decomposition in water contain-
ing sulphates of iron, lime or magnesia, etc., may reduce the
salts to sulphides, with production of Hydrogen sulphide in
the case of lime and magnesia sulphates; conditions which may
have been present during the formation of coal.

As hydrogen sulphide (H; S) is decomposed by contact with
the air; the sulphur being deposited; it can easily be seen that
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coals may frequently contain free sulphur, or some form of
sulphuretted organic compound or mineral charcoal from this
cause.

In 1873-4, the present writer analyzed, for free sulphur, a
fibrous coal or mineral charcoal from Muhlenburg county, Ky.,
by treating it with purified carbon bi-sulphide, and found in
it a notable quantity, also sulphate of lime. (See reports of
Geological Survey of Kentucky, New Series, vol. 1, lower
paging 287.)

Subsequently he learned that Professor T. G. Wormley,
early in 1870, then chemist to the Geological Survey of Ohio,
had ascertained that the proportion of sulphur found in coals
was frequently greater than sufficed to combine with the iron
present in them as bi-sulphide, a fact which has been verified
in many cases by other chemists, and he asked the question,
‘“does sulphur combine in any form with the carbon of the
coal?”’ (Reporl of the Olio Geological Survey, vol. 1, page
360.) '

The process above described, for separation of sulphur, was
used by the present writer in six samples of coal No. 7, from
Willard, Carter county. Collected by Mr. Geo. @ibbs, at the
instance of Prof. James P. Kimball, Ph, B. and Mr. HH W.
Bates, in 1879, and in each case uncombined sulphur was ob-
tained by him, varying in quantity from 0.012 to 0.060 per
cent.

In addition to this free sulphur found in some coals, a cer-
tain amount of sulphur may exist in them in chemical com-
bination with the coal itself.

On boiling portions of the samples of Carter county coals
above mentioned, in a watery solution of carbonate of soda, to
ascertain the amount of suiphuric acid present in them, the
filtered decoction thus obtained was highly colored, in some
samples, from the presence of organic matter, especially that
from a greatly weathered sample from Buzzards’ Roost Entry,
Willard.

To ascertain the nature of this organic matter, twenty
grammes of this coal, finely pulverized, air-dried, were boiled
in a solution of twenty grammes of carbonate of soda, and
the dark-brown decoction thus obtained was filtered and acidu-
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lated with Hydrochloric acid, which threw the organic matter
down as a dark-brown precipitate, which, when dried at 212°
F., weighed 0.15 of a gramme, equal to 0.70 per cent. of the
air-dried coal, which quantity might, probably, have been
somewhat increased by further digestion of the coal in the
alkaline solution.

This organic or bituminous matter, resembling humus in
some of its properties, brownish-black when dry, was only
slightly soluble in strong alcohol ; insoluble in ether, and bi-
sulphide of carbon, and burned without leaving a notable quan-
tity of ash.

Examined for its proportion of sulphur by oxidation in a
mixture of nitric acid and Chlorate of Potash, etc., and esti-
mating it as barium sulphate, it was found to contain 0.0146
per cent. of its weight of sulphur. It is highly probable that
in the unweathered coal, the combined sulphur is in much
larger proportion, as it is now well-known that, when exposed
to the air, the combined sulphur oxidates, and may be washed
out by water as sulphuric acid .and soluble sulphates. This
formation of acid, under these circumstances, may be observed
on the ‘ Ebonite’’ plates used in some forms of electrical
machines, the surfaces of which, on exposure to the air, be-
come covered with acid moisture, cansed by the oxidation of
the sulphur of the highly »ulcanized caoutchouc of the plates
by the oxygen and moisture of the atmosphere.

Caontchouc, which is a compound of carbon and hydrogen
(C, H,) readily combines with sulphur, which greatly modifies
its properties, as is exemplitfied in the numerous forms of what
are denominated vulcanized rubber, in which it is in propor-
tions of 2 to 10 per cent. in the softer varieties, and in the
harder varieties the sulphur is not only in chemical combina-
tion with the caoutchoue, but also a large proportion is held,
as it were in mixture, in that substance, up to 30 per cent. in
some cases. As is well known, this combined sulphur gives
toughness, durability and hardness to the native hydro-carbon
caoutchoue, according to the quantity present.

The presence of a certain quantity of sulphur in some cannel
coals, may be the cause of their remarkable toughness; thus
the celebrated Breckinridge coal of Hancock county, remarka-
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ble for its toughness, was found, on analysis (see Chemical
Report in Volume 2, O. 8., page 212 of Kentucky Geological
Survey Reports), to contain as much as 2.476 per cent. of sul-
phur. Other coals, such as tough so-called ‘‘ Block coal,”” may
possibly owe their toughness to the same cause.

A remarkable fact, reported by Mons. Th. Sidot (Comptes
Rendus, LXX., page 605, March, 1870 *), illustrates the influ-
ence of sulphur on the tenacity of charcoal or carbonaceous
substances, which, when heated in an atmosphere of carbon
di-sulphide, gained in weight and tenacity by combination with
sulphur, as follows :

Placing a stick of wood in a porcelain tube, displacing the
air by the vapor of carbon di-sulphide, and then gradually
heating it to redness, keeping up this heat for an hour, the
wood, on cooling, was found to have changed into a coal very
different from ordinary charcoal, even when very soft wood or
cork was used. Especially was it highly sonorous, resembling
in this respect the most sonorous metals, such as steel, silver,
aluminum, etc., or glass.

Subsequently, he heated in this manner, a small oak-wood
bell, which thus became as sonoroas as a metal bell of the
same dimensions. The coal obtained by this process differed
from common charcoal in its elasticity, and its great conducta-
bility of heat and electricity, so that he recommended it for
the carbon cylinders of Bunsen’s battery. Moreover, he found
that it far excelled the gas retort carbon in the intensity of
ligcht which it emitted under the influence of an electric cur-
rent, and, therefore, would be admirably suited for electric
lighting ; and he states that he obtained the same result with
flax, hemp, cotton, paper and silk ; thus, to some exlent, an-
ticipating and improving on Edison in his use of paper char-
coal for this purpose.

This peculiar charcoal, prepared from wood, had a metallic
lustre on its surface, was more dense than wood charcoal, and
did not notably absorb gases. It acted like a metal when
heated, becoming gradually white hot without taking fire in
one spot like charcoal, and cooled quickly when removed from
the fire, because of its good heat conducting power.

% Copied into Polytechnic Journal, Dingler, CXCVI—472, and in CXCV-=34 1.
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This change of charcoal into a dense coal, wus not owing
entirely to the absorption of sulphur, but most probably, also
to the chemical union of hydrogen with the organic matter
during the process of charring; lor M. Sidot found that the
same result could be obtained by charring the material in an
atmosphere of wood alcohol vapor, or of a hydro-carbon. This
is rendered the more probable, he states, by the circumstance,
that when the wood is heated in a porcelain tube. in a current
of the vapor of methylic alcohol the interior of the tube
becomes lined with light, shining coal filaments.

These experiments of Mons. Sidot, as well as the vuleani-
zation of caoutchouc, illustrate the tendency of sulphur to
unite with compounds of hydrogen and carbon, as do also the
mineral called Tasmanite, and numerous organic compounds.
The singular mineral, Tasmanite, so-called from the locality,
Tasmania, in which it 18 found, a brownish-red mineral, in trans-
lucent scales, is composed of carbon, 79.3 per cent; hydrogen
10.4 per cent., oxygen 4.9 per cent, and sulphur 5.3 per cent.

Some of the essential constituents of animals and vegetables
have somewhat analagous compositions ; thus, the dried albu-
men of the white of eggs, consists of carbon 54.3 per cent.,
hydrogen 7.1 per cent., oxygen 21.0 per cent., nitrogen 15.8
per cent. and sulphur nearly 2.0 per cent.; and the albumen
of animal blood, the fibrine of their muscles, the curd of their
milk, have similar compositions.

No animal could exist without the essential sulphur in the
organic constituents of its tluids and solids, and these seem to
be derived from the vegetables which primarily or secondarily
constitute their food, in all of which sulphur is found in or-
ganic composition with hydro-carbons, nitrogenous or non-
nitrogenous ; hence, it is not wonderful that it is to be found
in organic combination in coals, which originate mainly from
the partial decomposition of vegetable bodies, during which
decomposition sulphur may also be derived from other sources

above referred to.
‘“A sample of cretaceous anthracite brought from Peru,

yielded by analysis, according to Dr. Percy,* 10.35 per cent

* Percy on Fuel. Appendix. pnze 567.
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of sulphur, and only 3.75 per cent. of ash, Of this excessive
proportion of sulphur, omnly 3.52 per cent. was evolved on
heating the coal for an hour without access of air at an intense
white heat. (!) The ash consisted principally of silicate of
alumina, and contained only 0.018 per cent. of sulphur. The
retention, by the carbonaceous matter, of so large a proportion
of sulphur in excess of any possible combination in the ash
points, as suggested by Dr. Percy, to the combinatior of the
larger part of the sulphur in this coal with its organic con-
stituents. Another example, leading to the same inference, is
given by Dr. Percy.

““A miocene coking coal from New Zealand, yielded 2.50 per
cent. of a white ash, and proved to be free from any sulphate
soluble in hydrochloric acid ; hence, the suggestion that the
sulphur may exist in the coal in the same state in which it
exists in albumen, fibrin, hair, ete.’” *

These facts throw much light on the generally large propor-
tion of the sulphur of coals which is retained in the cokes
made from them, even when their ash material shows no equiv-
alent amount of iron, lime or magnesia.

Sulphur in coals may exist in several different conditions:

1. It undoubtedly exists in them in a free or uncombined
condition, especially in unweathered coals.

2. It is found in coals combined with iron as sulphide or
bi-sulphide—different forms of pyrites.

3. It is present in organic combination with the hydro-carbon
of coals.

4. It may be present, especially in weatlered coals, in the
form of free sulphuric acid or of sulphates of iron, lime or
magnesia.

These facts were measurably verified in the analyses made
in 1879 by the present writer, of the samples of coals from
Carter county, Ky., referred to above; samples which were
carefully collected from the coal No. 7, Coalton coal, near
Willard, by Mr. Gibbs, with special reference to this investi-
gation.

The following table of the results of the analyses of four

* Prof. Jas. P. Kimball, “ Relations of Sulphur in Coal and Coke,” etc., 1879,
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samples, two of kighly weathered, and two of the unweathered
coal of the interior of the mines, illustrate the effects of the
exposure to the atmospheric agencies to which the first named
samples had been subjected.

COMPOSITION, equally air-dried, of the four Carter County Coals.
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Hygroscopic moisture . . . . . . . . . ... . . | 5,08 7.08
Volatile ecombustible matters . . . . . . . . . . . . . I 34,92 33,05
Fixed carboninthecoke . . . . . . . . . . . . .. L 53.82 63,42
P17 N SRS S R ] 5.28 6 45
Total sulphurinthecosl . . . . . . . . . . . . ... L2241 | 1.669
Total sulphurinthecoke . . . . . . . . . . . . . . 1.336 1,036
Sulphur lost incoking . . . . . . . . ... ... 874 .633
Free sulphur extracted by carbon bi-sulphide . . . . . ! 036 022
i

It can be seen in this table that, while the relative propor-
tions of volatile combustible matters seem to have been only
slightly reduced, and the fixed carbon in the coke but little
altered by the long process of weathering; the proportion of
ash is notably increased, an effect which may be partly owing
to the formation of earthy sulphates in the coal, partly to
the removal by oxidation of the organic matter of the coal.
But the most marked change is to be seen in the proportion
of sulphur, which appears to have been diminished in all its
forms by the weathering process, partly, no doubt, by its slow
oxidation by the atmospheric agencies, and its escape in the
form of soluble sulphates washed out by water, and partly
as volatile sulphurouns acid.

Sulphur in the form of sulphates of iron, alumina, lime
and magnesia is found in coals, more especially in coals which
have been long exposed to atmospheric agencies—air and
water—the results of the oxidation of the sulphar and sul-
phides contained in them.

To ascertain the presence and relative proportions of these
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sulphur compounds in the wealkered and unweathered samples
of the coals from Willard, Carter county, collected by Mr.
Geo. Gibbs at the instance of Prof. Kimball and Mr. H. W.
Bates, the following process was adopted: twenty grammes
each of the several finely powdered samples were digested for
48 hours in pure distilled water, kept at the temperature of
about 200° F. during the daytime. The solution was filtered
and the coal on the filter thoroughly washed with distilled
water.

The watery solutions, each divided into two portions, were
analyzed, the one to ascertain the amount of sulphuric anhy-
dride, the other for the several bases. The coals on the filters
transferred to beakers, were digested for four hours in a weak
solution of hydrochloric acid, to dissolve out any basic sul-
phate of iron or sulphate of lime, etc.; and the amount of
sulphuric acid ascertained by barium chloride, etc. The re-
sults of these examinations are given in the following table,
in percentages of the coals.
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The practical significance of this table is in the relative pro-
portions of sulphur found in the weathered and unweathered
coals.

The unweathered coals, 2 and 5, gave, severally, 0.103 and
0.041 per cent. of sulphur; the mean of the two being 0.072
per cent; while the weathered samples, 1 and 4, gave 0.143
and 0.201 per cent.; the mean being 0.172 per cent.

Moreover, the other two unweathered samples, Nos. 3 and 6,
gave only 0.079 and 0.040 per cent. of sulphur severally, in
their sulphates, their mean proportion being only 0.0595 per
cent.

All going to show, that a portion of the sulphur of the coals
had been oxidated into sulphuric anhydride in the weathering
process, with the production of sulphates, which, being more
or less soluble, could be washed out by water, or might remain
in the coal as more or less soluble salts.

Not only are sulphates of iron, alumina, lime and magnesia
found in weatheredp coals, but also in the beds of clay found
associated with the coal-beds, causing a saline efllorescence on
drying, and affecting the quality of the material. Hence,
workers in clays find it advantageous to wash them in prepa-
ration for some uses. It is recommended, that in the analysis
of coals, for the determination of their sulphur, the pulverized
coal should be first digested in a weak mixture of hydro-
chloric acid and water, to remove and estimate the sulphur
contained in the form of acid or in the sulphates.

The organic or ultimate analyses of the two samples of the
unweathered Carter county coal, Nos. 2 and 5, made at the
time stated, was as follows:

COMPOSITION, Dried at 212° F.
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The considerable proportion of salphur which may remain in
cokes, even when they have been subjected to a very high
temperature in the oven, may, according to the facts and
analyses above given, be partly in the condition of organic
combination with the hydro-carbon of the coke. and partly in
combination with iron, lime and magnesia. as partly decom-
posed iron sulphide and lime and magnesia sulphates. In the
smelting of iron, the lime and magnesia sulphates are believed
to exert no injurious influence on the iron, they being removed
in the slag without undergoing decomposition, but it is proba-
ble that sulphur may be transferred to the iron both from the
organic sulphurous compound and the partly decomposed iron
sulphide and sulphate present.

GEOL., SUK.—D.
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Coals (sec also block coals, bituminous couls, cannel coals, semi-bituminous

cnals and splint coals), composition of, 5, 6, 16 to 19, 24 to 27, 36 to 39,
43 to 68, Gl to 66, 68 to 72, 79, 80, 86 to 90, 91 to 97, 98 to 101, 103
to 113, 117 te 128, 131, 133 to 141, 149, 1560, 153, 155, 166

from Bell county, composition of. . . 16 to 19, 103 to 113, 136, 140, 149, 150

from Breathitt county, com.poeitionof , . . . . . . . . . . .. 24 to 27, 136
from Breckinridge county, compositionof . . . . . . . . ... L. L. 150
from Claiborne county, Tennaessee, cou.position of . . . . . . . 134, 135, 141
from Clay county, compesition of . . . . . . . . . . .36to39, 136
from Harlan county, composition n{' 43 to 58, 117 to 127 136, 137, 140, 141
from Johnson courty, compositionof . . . . . . . . . . . . .. 61, 62, 137
from Jackson county, composition of . . . . . . .. . . . 174 to 177, 207
Jellico . . . . . .. s W W DN el B W N 06 COTM 6 M 90 i 201, 202, 206
from Knott county, mmpos:tmn of . . . .. Ce e e e e e e 62, 63, 137
from Knox county, composition of . . . . . . . 63 64, 127, 137, 141, 153
from Laurel county, composition of, 65, 66, 128, 137, 141, 158, 178 to 180, 207
from Lawrence county, compoesition of . . . . . . . 180 to 183, 186, 207, 208
from Leslie county, composition of . . . . . . . . . . . .68t 71, 137, 138
from Letcher county, compositionof . . . . . . . . . . . . .. 71, 72, 138
from Martin county, composition of. . . . . . . . .. 70, 80, 138, 187, 208
from Mingo Mountain, composition of . . . . . . . . . o o ow w owoe SO0
from Ohiv county, compositionof . . . . . . . . . . . . . .15, 156, 157
from Owsley county, compositionof . . . . . . . . . . . . . 187, 188 208
from Perry county, compositionof . . . . . . . . . . . ., .88to89, 138
from Pike county, composition of , . . . . . . . . . . 189 to 195, 208, 209
from Pike county, range of carbon proportions in the cokes of twenty-two
gamples . . . . . . e I R R T L T E R R .
from Pulaski county, compositionof. . . . . . . . .89 90, 138, 196, 197
from Rockecastle county, compositionof . . . . . . . . . ., . 198
from Tennessee, composition of . . . . . i Bl E e E s 1M lEﬁ 141 206
from West Virginia, ash percentageof . . . . . . oWV R E N G
from West Virginia, compositionof . . . . . . . . . . . .. 98 to 101, 139
from Whitley county, composition of, 91 to 97, 133, 134, 138, 139, 141, 201
to 204
from Wise county, West Virginia, composition of. . . . . . . . 98, 100, 139
Cokes, average ash percentage of four from Harlan county. . . . . . . . . . 6

compoeition of, 5, 6, 19 to 24, 68, 59, 64, 65, 66, 72 97, 9‘3 101 to 103,
130, 131, 142, 143, 156
from Bell county, average ash percentage of twenty samples of . . 6, 168, 169

from Bell county, compositionof . = . . . . i % oo v e 19to 24, 142
from Fayette county, West Virginia, composition of ..... 101 to 103, 143
from Harlan county, compositionof . . . . . . . . . .. . . b8, b9, 142
from Jackson county, compositionof . . . . . . . coeo. . . 174 10 177, 207
from Johnson county, compositionof . . . . ., . . . . . . . . .. 177, 210
from Knox county, average ash percentage of four . . . . . . . . . i 6
from Knox county, compositionof. ., . . . . . . . .. . ... 64, 66, 142

from Laurel county, composition of . . . . . . R S 06, 142
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Cokes from Letcher county, composition of . . . . . . . . . . . . . . .72 142
from Muhlenberg county, composition of . . . . . . . . . 130, 131, 143, 155
from Ohio county, compositionof .. . . . . . . . . . . .. .. ... 213
from West Virginia, average ash pmwntage o[’ eighe, . . - . . . . .. 6
from West Virginia, composition of, . . . - . . . . . . 101 to 103, 143
from Whitley county, compositionof . . . . . . . . . . 07, 08 142, 204

range of percentage of sulphur in thirty-nine samples from Bell, Harlan,
Knox, Laurel, Letcher and Whit]ey counties, Kentucky; and from

West Virginia. . . . CEERD D R OQ R OND O OB W oR R AT B T 6
Coking cannel coal from Bell cmmt}', composition ol . . . 164, 18, 17, 136, 149 150
Coking coals, composition of . . .174 to 177, 178 to 180, 189 to 195, 199, 201 tu 204,

2100 213

conls of Pennsylvania, some of the best . . . . . . . . . . . . . . 104 210

Conditions of sulphurincoals . . . . . . . . . . . .. .. .. .. ... 213
Comparative ash percentages of coals from Bell) Breatkitt, Clay, Harlan,

Leslie, Perry and Whitley counties ., . . PEOH BT RS OLE N LR b

Composition of bituminous coal from Bell county. . . . . . . . . .17, 18, 136

of bituminous coals from Breathitt county, . . . . . . . . . . .25, 26, 136

of bituminous coals from Clay county. . . . . . . . . . . . . .37, 38, 134

of bituminous coal from Johnson county . . . . . . . . . .. . . .62, 137

of bituminous coal from Knox county . . . . R | VA T

of bituminous coal from Perry county . . . . . . . . . . . . .8, B8, 138

of bituminous sandstones . . . . . . . . . . . . . . ... ... .130, 131

of bituminous sandstone from Carter county . . . . . . . . . . . 130, 151

of bituminous sandstones from Grayson county, . . . . . . . . . . 130, 151

of bituminous sandstone from Hardin county. . . . . . . . . . . 130, 13l

of bituminous snales . . . . . - . . . . . . . . . . 47,49, 50, 65, 66, 137

of bituminous shale from Harlan county, . . . . . . . . . 47, 49,50, 137

of bituminous shale from Laurcl county. . . . . . . . . . . .43, 6, 137

of block conls . . « « « « v = = = v« =+ « D, 5D, a7, 9] te 93, 147, 138

of block coals from Harlan county . . . . . . . . . . . . . . .33,57, 137

of block coals from Whitley county . . . . . .. . . .91t093, 138

of cannel coals, 5, 6, 16, 18, 19, 25 to ET, av. -R 44 43, 533, 47, 61 to 63,

65, 66, 69, 70, 86 to 89, 94 to 06. 98, 100 105 to 110, 112, 113, 117 to

120, 122, 128, 131, ]H:R. 134, 136 to 141, 1-19. 150, 157
of cannel coals from Bell county . . 105 to 110, 112, 113, 136, 140, 149, 150

of cannel (coking) coal from Bell county. . . . . .16, 18, 19, 136, 149, 150
of cannel coal from Brekinridgecounty.. . . . . . . . . . . . . . . 130
of cannel coals from Clay county . . . . . . . . . . . . . . .37, 48, 136
of cannel couls from Harlan county, 44, 45. 55, 57, 117 to 120, 122, 136, 137,

140, 141
of cannel coal from Johnson county . . . . . . . . . . . . . .61, 62, 137
of cannel coal from Knottcounty . . . . . . . . . . . . - . .02, 63, 137
of eannel coal from Laurel county . . . . . . . . . G, 66, 128, 137, 153
of cannel coal from Lesliecounty. . . . . . . . . . . .. . .69t 71, 138
of cannel coal from Muhlenberg county . . . - . . . . . . . . . . 131, 14l

of cannel conl from Ohiveounty . . . . . . .« « « v« o o o 0w . . 167
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Composition of cannel coal from Perry county .. . . . . . . .86, 88, 89, 138
of cannel coal from West Virginia . . . . . . . . . . . . . .98, 100, 139
of cannel coals from Whitley county . . . . . . 94 to 96, 133, 134, 138, 141
of cannel coal from Wise county, West Virginia . . . . . . 98, 100, 139
of clays. . . . . .7, 13t0 15, 83 to 36, 42, 43, 59, 60, 78, 79, 84, 85, 146
of c'ays from Ballard county . . . . . . . . . . .. .. . . .13t015, 146
of clays, ete., from Calloway county. . . . . . . . . . . . . .38 to 36, 146
of clays from Graves county . . . « o . . . . o . oL ... . . 42, 43, 146
of clays from Hickman county . . . . . . . . . .. ... .. 69, 60, 146
of clays from Marshallcounty . . . . . . . . . . ... ... .78,79, 146
of clays from McCracken county. . . . . . . . . . . . .. . .84, 85, 146

of coals, 5, 6, 16 to 19, 24 to 27, 36 to 39, 43 to 58, 61 to 66, 68 to 72,
79, 80, 86 to 90, 91 to 97, 98 to 101, 103 tv 113, 117 to 128, 131, 133
to 141, 149, 150, 153, 166, 1566

of coals froms Bell county. . . . . 161019, 103 to 113, 136, 140, 149, 150

of coals from Breathitt county . . . . . . . . . . . ... « « 24 t0 27, 136
of coal from Breckinridge county. . . . . . . . S - | |
of ecoa's from Claiborne county, Tennessee, . . . . . . . . . . 134, 136, 141
of coals from Clay county . . . . . . oW W N MR W . .36 to 89, 136
of coals from Harlan county . . . . 43 10 58, 117 w0 127, 136, 187, 140, 141
ot coals from Johnsoncounty . . . . . . . . . . . .. . . . .61, 62, 137
of conls fromn Knott county . . . . . . . . . o e s . .62, 63, 137
of conls fron Knox county . . . . . . . . . . .63, 64, 127, 137, 141, 153
of coals from Laurel county . . . . . . . . . . .65, 66,128, 137, 141, 153
of coals from Leslie county . . . . . e e e e e 68 to 71, 137, 138
of coals from Letcher county . . . . . . . . . . . . .. ... 71, 72, 138
of coals from Martinecounty . . . . . . . . . .. ... .... 79, 80, 138
of conls from Ohiocounty .« « o v v 5 % i o 5 5 % 5ie & & s 165, 166, 157
of coals from Perrycounty. . . . . . . . . . . .. ... .. 86 to 89, 138
of comls from Puluski county. . . . . . . . . . . . .. . . . .89, 90, 138
of counls from Tennessee . . . . . . e R Y 134, 135, 141
of couls from West Virginia. . . . . . . . . . . . | . 08 to 101, 139
of coals from Whitley county . . . . . . .91 to 97, 133, 134, 138, 139, 141
of coal from Wise county, West Virginin . . . « + . . . .98, 100, 139

of cokes, 5, 6, 19 to 24, 58, 59. 64, 65, 66, 72, 97, 98, 101 to 103, 130,
131, 142, 143, 155

of cokes from Bell county . . . . . . . . . ..., ... . 19t0 24, 142
of cokes from Fayette county, West Virginia . . . . . ., . 101 to 103, 143
of cokes from Harlancounty . . . . . . . . . . . ., ., .. .58, 59, 142
of cokes from Knox county . . . . . . .. .. .. ......64, 65, 142
of coke from Laurelcounty . . . . . . . . . . . . ..., ... .66, 142
of coke from Letchercounty . . . . . . . . . .. ... ...,.. 72, 142
of coke from Muhlenberg county . . . . . . . . . . .. 130, 131, 143, 155
of cokes from West Virginia. . . . . . . . .. .. . . . . 101,108, 143
of coke from Whitleveounty . . . . . . . . . . . ... ... 97, 98, 142

of glass pot clays from Ballard county . . . s h - - 4 o« w . 14,15, 146
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Composition of green sand from bluff at Caledonia, Illinois, opposite to Bal-

lard county, Kentucky . . . . . . . . . . . SN T W OB SR L 15
of grey silt or loess from Fulton county. . . . . . . . . . s owowow oo M
of hydraulic limestone from Livinstoncounty . . . . . . . . . . . 128 129
of ironores, . . . . . . . 8, 15, 16, 113, 114, 127, 131, 132, 143, 151, 156
of iron ores from Bath county . . . . . . . . . vow ow s ow oo e w Ty 18, 148
of iron ore (limonite) from Caldwellcounty . . . . . . . . . . . ... 151
of iron ore from Ohiocounty . . . . . . . . . . .. . . .. .. . . 126
of iron ore from Pikecounty. . . . . . . . . . . . .. . . 131,182, 143
of limonite iron ore from Bell county, . . . . . e owoa oa s @A THEG 148
of limestone from Boyle couuty. . . T EE FE Y .. 24
of limonite iron ore from Caldwell county . . . . . . . . . . i own s SEOHE
of limonite iron ore from Harlancounty. . . . . . . . . . . ... 127, 143
of marl from Warren county., . . . . . . . P 1 ]
of mineral waters, 8, 9, 27, 39, 40, 86, 90, 1, 129, 130, 132, 151 to 153,

154, 1566

of mineral waters from Ballard county . . . . . . . . . . RN 8
of mineral water from Butler county . . . . . . . . . . . . ... .. 27
of mineral water from Christiancounty . . . . . . . . . . .. .. .. 151
of mineral water from Clinton county . . . . . . Wi s W W Gn o eE W 39
of mineral water from Crittenden county . . . . . . . . . . . . . .. 152
of mineral waters from Flemingcounty .. . . . . . . . . . .. . . 39, 40
of mineral water from Jeffersoncounty . . . . . . . . . . .. . . 152, 133
of mineral waters from Logancounty . . . . . . . . . .. .. ... 154
of mineral waters from Marion county. . . . . . . . . . . . . . . 129, 130
of mineral water from McLean county . . . . . . . . .. . .. 154, 145
of mineral water from Oldham county . . . . . . . . . T 86
of mineral water from Warrencounty. . . . . . . . . . . . . .. 90, 91
of petroleum from Lawrence county .. . . . . . . . . . .+ . .B6to 68
of refractory clays from Marshall county . . . . . . . . . .. 78, 79, 146
of sands from Callowaycounty . . . . . . « - « + ¢« v = v« . . . .32,33
of semi-bituminous coals from Bell county . . . . . . . . 103, 105, 106, 140
of semi-bituminous or splint coal from Perry county. . . . . . . 87, B8, 138
of soils, 7, 9 to 13, 27 to 32, 41, 60, 61, 73 to 77, 80 to 84, 114 to 116, 144,
145

of soils, subsoils and virgin soils from Ballard county . . . . . .9to 13, 144
of soils, subsoils and virgin soils from Calloway county . . . . 27 to 32, 144
of svils, subsoils and virgin soils from Clinton county . . . . . 114 to 116, 145
of soils, subsoils and virgin soils from Marshall county . . . 73 to 77, 144, 145
of soils, subsoils and virgin soils from McCracken county . . . . 80 to 84, 145

of splint coals, 5, 17, 18, 24 to 26, 37, 38, 46 to 58. 62, 68 to 72, 79, BO,
86 to 88, 91 to 97, 105, 106, 108 to 110, 112, 113, 117, 119 to 122. 133,
136 10 141, 149, 150, 157

of splint coal from Bell county, 17, 18, 105, 106, 108 to 110, 112, 113, 136,
140. 149, 150

of splint coals from Breathitt county . . . . . . . . . .. . .24 to 26, 136
of splint coals from Clay county . . . . . . G % W @ e . . .37, 38, 1345
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Composition of splint coals from Harlan county, 46 to 58, 117, 119 to 122, 137,

140, 141

of splint coal from Johmson county . . . . . . . . . . . .. ... 62, 137

of splint coal from Laurelcounty .. . . . . . . . . . . . ... ... 153

of splint coal from Lesliecounty . . . . . . . . . . . . . .. 68 to 71, 137

of splint coal from Letcher county . . . . . . e e e e e e e e 71, 72, 138

of splint coals from Martin county . . . . . . . . . c e« . . .79, 80,138

of splint coal from OQhio county . . . . . . . . . . .. ... .. .. 157

of splint coals from Perrycounty. . . . . . . . . . . . . . . 86 to 89, 138

of splint coals from Whitley county . . 91 to 9'1 ‘35 to 97, 133, 138, 139, 141

of sulsoil and virgin soil from Gravescounty . . . . . . . . . . 41, 144

of sulphur water from Crittenden county . . . . . . . . . . . . ... 182

of sulphur water from Logancounty . . . . . . .. .. . ... . . 1564

of sulphur water from Simpson county . . . . . . : Rk BB G B 132

of surface soil from Jeffersoncounty . . . . . . . . . . . . . 60, 61, 144

of white sand from Marshall county . . . . . . 77
Connellsville coal, average composition of, compnrcd “nh thut uf nineteen

Bell and nineteen Harlan countyecoals . . . . . . . . . . . . . .. 148

Crittenden County mineral water, composition of. . . . . . , . . . . .. 1562

Daveiss County, cannel shale from . . . . . . . .., . .. . ... ... 1T

mineral water from . . . . . . . . .. E R ERE G P EELE R 172

Fayette County, blue limestone from . . . . . . . . . . . ... ... 173, 212

Fayette County, West, Virginia, cokes, composition of . . . . 101 to 103, 143

Fine micaceous sand from Calloway county, compositionof, . . . . . . . .32, 33

Fire-brick clays from Graves county, compositionof. . . . . . . . . 42, 43, 146
glass-muking and pottery; composition of white sand from Marshall

county, useful for . . . . . . . .. iR L R E oros e e o 0T

Fire-clay from Ballard county, compositionof . . . . . . . . . . .. .. 14, 146

from Hickman county, compositionof . . . . . . . . . . . . . 59, 60, 146

Fire-clays, compositionof . . . . . . . .. .00 L. 204, 205

Fleming County mineral waters, composition of. . . . . . . . . . . .. 39, 40

Floyd County limonite ironore . . . . .. . e e e e e e e e e 174, 211

Fulton County grey silt or loess, composition of R O - N - i 40

General remarks applying to Appendix . . . . . . . . . . ... ... 147 148

remarks on soils, subsoils and clays, from the Jackson Purchase counties .7, 8
Glass-making, pottery and fire-brick; composition of white sand from Mar-

shall county, usefl fors . « =« o v o v 2 o & 5 = « 50 5 = 5 »0» s s 9T
sands, good for, from Calloway county, compositionof . . . . . . . .32, 33
Glasas-pot clays from Ballard county, compositionof . . . . . . . . .14, 15, 146
Gluconite (green sand) from bluff at Caledonia, 1llinois, opposite to Ballard
county, composition of. . . . . . . . . .. . . L L. L S L
Gravee County arenaceous clay, compositionof, . . . . . . . . . . 42, 43, 146
clays, compositionof . . . . . . . . . . L. . 42, 43, 146
gubsoil and virgin soil, compositionof . . . . . . . . . ... ... 41, 144
Grayson County bituminous eandstones, composition of . . . . . . . . 150, 151

« Green Lick Water ” from Christian county, compositionof . . . . . . . . 151
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Qreen sand from bluff at Caledonia, Illinois, opposite to Ballard county, Ken-
tucky, composition of . FoE W R oA 15
QGrey c:ilt or loess from Fulton county, composition of . v .. 40
Gypseous clay from McCracken county, composition of. . B4, B5, 146
Hardin Coun y bituminous sandstone, composition of. . 150, 151
Harlan and Bell County coals, average composition of, compnred with thuat
of Connellsville coul, ; 148
Harlan County, ash percentages of {uuls fromht.umpured “-Ilh tuaIa frum !
Bell, Breathitt, Clay, Leslie, Perry and Whitley counties . s a0 5
bituminous shale, composition of . . . 47, 49, 50, 137
block coals, composition of . ; + o+« DO, &7, 137
cannel coals, composition of, -H 40 55 57 117 to 120 122. 136, 137, 140, 141
coals, composition of . 43 to 58, 117 to 127, 136, 137, 140, 141
cokes, average ash percentage of four . . OowoE R A 6
cokes, composition of . . . . . . . . .00 L, . 88, 59, 142
limonite iron ore, composition of . AT N N E R R it
splint coals, composition of . . 46 to 58, 117, 119 to 122, 137, 140, 141
Hickman County clays, composition of . . 59, 60, 146
Hydraulio limestones, composition of . . 128, 129
limestone from Livingston county, composition of . ook . 128, 129
Illinois, vpposite Ballard county, Kentucky, composition of green q'~:1.rld from
bluff at Caledonia. . . . . . . . . . . . . . « . v v v v v o .+ 1D
Iron ores, composition ot . 8, 15, 16, 113, 114, 127, 131, 132, 143, 151 156
ores from Bell county, composition of . . 169. 211
ores from Bath eounty, composition of . . 8,15, 16, 1143
ores (Clinton) from Bath county, composition of . L I_a 16
ores from Lawrence county, compos tion of 183 to 185, 211
ore from Ohio county, composition of . S oW R A 156
ores from Pike countr, composition of . . 131, 132, 143
ores, carbonate, from Laurel county, composition of . - « . 211
ore (limonite) from Bell county, composition of . . « 113, 114, 143
ore (limonite) from Caldwell county, composition of . 151
ores (limonite) from Floyd county, compusition of . . 174, 211
ore (limonite) from Harlan county, composition of . . . . 127, 143
ores (limonite) from Pike county, ecomposition of . . . . . . 188, 211
ores, Oriskany and Lock's, composition of . W E . .« . 169, 211
Jackson Purchase Counties, general remarks on sc lls. ubsmls and eIa_v,s
from the . : v e e m s Gn man e @ w8 B
Jackson County, coals from S S o N GDEER B H W W N B ow W 1?4 to 177, 207
cannel coals from . G e e e e e e e s . 174, 176, 207
Jefferson County, limestones from .F e EiEs . 177, 212
mineral waters, composition of . . 152, 163
surface soil of, composition of. . . 60, 61, 144
Johnson County bituminous or ‘:phnt r.'oa] cmnpomtmn of . . « 62,187
cannel coal, composition of. e e e e , 62, 68, 137
coals, composition of. . . . . . . . . . 61, 62, 63, 187
splint coal, composition of . . . . . . . . .. . 62, 137
coke from, composition of . . . . . . . . . .. e . 177, 210
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Joint-clay (black) or so-called soapstone, from Calloway county, composition

T L S R SR~ (08" 3F .
Kidney iron ore, Lawrence county, composition of . . . . . . . . , 183, 185, 211
Knott County bituminous coal, composition of . . . . . . . . . . .62, 63, 137

cannel coal, composition of, . . . . . . . . i o= 0w ow s . . B2, 63,137
Enox County coals, compesitionof . ., . . . . . . .63, 64, 127, 137, 141, 153
cokes, average ash percentageof four. . . . . . . . . ... .. L L. 6
cokes, composition of . . . . .. s e e e . ... . . 64,65, 142
Laurel County bituminous shale, compo*‘-tt.tun uf s - - « + - - « . .60, 66, 137
semi-cannel coals, compositionof . . . . . . . . . . . . . 178 to 180, 207
curbonate iron ores . . . . . . . .. L. oL L, ... . 17810 211
vannel coal, compositionof . . . . . . L . L L (55 66, 128, 137, 153
coals, compozitionof, . . . . . . . . . . . . . .63, 66, 128, 137, 141, 153
coke, composition of . . . . . . .. L o0 o0 L0 0L oL L. L L 66, 142
splint conl, compositionof . . . . . . . . . . . v .-« 153
Lawrence County coals . . . . . . . e e e lﬂﬂ to 18'1 186, 207, 208
cannel eoals from . ., . . . . . . . . . . . . . .« . . . . .181 10183, 208
brown limonite iron ores, compositionof . . . . . . . . . . . . 184, 185, 211
Yellow Kidney iron ores, composition of , . . . . . . . . 183, 185, 211
Lawrence, Bell, Laurel and Owsley Gountms, In"hest proportions ol
volatile combustible matters in cannel coals from . . . . . . . . . 163
petrolewm, composition ot, . . . . - B 5 SBWBB
Leslie County, ash percentages of coals frmu—compared with coals from
Bell, Breathitt, Clay, Harlan, Perry and Whitley counties . . . . 5
cannel eoal, composition of . . . . . . . . « « 4 v v . . . .B%% T1, 138
coals, compositionof . . . . . . . . ... .. ... .68to71, 137, 188
splint coal, composition of . . . . . . . . .. .. ... .. .68to71, 137
Letcher County coals, compositionoef . . . . . . . . . . . . . _ .7T1,72, 138
coke, composition of, . . . . . L. o000 000000000 L L T2, 142
splint coal, composition of . . . . . . .. .. . e 211,72, 138
Limestones, composition of . . . . . =, . .24, 198, 'I“"i' 173, 177, 186, 200, 212
from Boyle county, eomposition of . . . . . . |
hydraulic) from Livingston county, composition of. . . ., . . . . 128, 129
blue fossiliferous, Fayette county, composition of . . . . . . . ., 173, 212
Jefferfon county composition of. . . . . . . . s W ow % ANE @ w 2R BIE
St. Louis, Logan county compositionof . . . . . . . . . . . 1886, 212
Oolitie, composition of . . , . . . . . . . . . .. .. .. ... .200 212
Warren county, composition of, . . . . . ... . . oL 0L ..., 200
Limonite iron ores, composition of. . . . . . . . . . . .174, 183 to 186, 188, 211
iron ore from Bell county, compositionof . . . . . . . . . . 113, 114,, 143
iron ore from Caldwell county, composition ot . . . . . . . . . .. . 151
iron ore from Floyd county, eomposition of, . . . . . . . . . . . 174, 211
iron ore from Harlan county, compositionof . . . . . . . . . . . 127, 143
iron ore from Luwrence county, compositionof . . . . . . . . 183 to 186, 211
Livingaton County hydraulic limestone, compositionof . . . . . . . . 128, 129
Lock’s iron ore, composition of, . . . . . $w oE G s § R R oeoe w2 169,211

Loess or grey silt from Fulton county, ec-mpns!tmn m“ vie o owouE D v g s o 40
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Logan County mineral waters, compositionof . . . . . . . . . . . co.o.o. 154
white (St. Louis) limestone, composition of . . . . . . RN 186, 212
Louisville mineral water, composition of, . . . . . . e+ o« . . . 152, 153
“ Magnetic Water " from Jefferson countj‘, compamtmn af co.o. . . 182, 153
Marion County mineral waters, compositionof . . . . . . . | e .- 129, 130
Marls, compositionof. . . . . . . . .. WoR m R s R voms mow om g O
from Logan county, compositionof . . . . . . . e e e ... 170,171

from Warren county, composition of . . . . . . . AEERE KRS
Marshall County clays, compositionof. . . . . . . . . . g 78, 79, 146
refractory clays, compositionof, . . . . . . . . . . . .. . . . 78,79, 146

soils, subsoils and virgin soils, composition of . . . . . . . 73 to 77, 144, 146

white sand, compositionof . . . . . . . . .. ... o v A
Martin County coals, composition of . . . . . . . . . . . ?9 80 38, 187, 208
splint coals, compositionof. . . . . . . . . . . . .. . .. 79. 8O, 138
McCracken County clays, compositionof . . . . . . . . . . . . . 84, 85, 146
goils, subsoils and virgin soils, composition of. . . . . . .« . .80to 84, 145
McLean County mineral water, compositionof. . . . . . . . . . . . . 154, 155
Micaceous blue clay from MecCracken county, composition of . . . . . 84, 85, 146
(fine) sand from Calloway county, composition of. . . . . . . . . . .32,33

Mineral Waters, composition of, 8, 9, 27, 39, 40, 86, 90 tn 129, 130, 132, 151
to 153, 154, 156

from Ballard county, compositionof. . . . . . . . . . . . .. % B
from Butler county, compositionof . . , . . . . . . .. .. 0L L. 27
from Christian county, compositionof . . . . . . . . . . . .. .. . 131
from Clinton county, compositionof. . . . . . . . . . . . . .. cwon 39
from Daveiss county, compositionof. . . . . . . . .. .00 .0 L 172
from Fleming county, compositionof . . . . . . . . . . . . . .. 39, 40
from Jefferson county, compositionof . . . . . . . . e e e e e s . 152,153
from Logan county, compositionof . . . . . . . . . . .. I £ % |
from Marion county, compositionof. . . . . . . ... 00 . 129, 130
from McLean county, compositionof . . . . . . . . . . .. .. 154, 153
from Ohio county, compositionof . . . . . . . . . .. PR 187
from Oldham county, composition of . . . . . . . . . .. o e L
(saline sulphur) from Simpson county, compositionof, . . . . . . . . . 132
from Warren county, compositionof . . . . . . . . . .. ... B0, 91, 199
from Whitley county, compositionof . . . . . . . . . . .. . e e o 205
Mingo Mountain coal, compositionof . . . . . . . . . . ... .. 206
Muhlenberg County cannel coal, composition of . . . . . . . . . 131, 141
coke, composition of . . . . . . . . ... . ... 130, 131, 143, 155
Ochre or yellow clay from Calloway county, compommn uf‘. c.ow . .34 35, 146
Ochreous (red) clay from Hickmanecounty . . . . . . . . . . . .. . . 60, 146
(vellow) clay in Ballard county, composition of . . . . . . . . . .. 14, 146
Ohio County cannel coal, composition . . . . . . . . . .. .. S ... 187
coals, compositionof, . . . . . . . . .. oo oo 0L L 155, 166, 167
coke, composition of . . . . . . e EEE LG SR RR R R 213
iron ore, composition of . . . . .. .. oL 0oL wowl v owow s owcs 106

mineral water . . . . .« . -+« 4 s s & s s 4 4w 4 oo R T - ']
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Oolitie limestone, compositionof , . . . . . . . . . . . . . . .. ... 200,212
Oriskany iron ores, composition of. . . . . . e e e e e e e e e 169, 211
splint coal, composition of . . . . . . . . . . ., .. R g )
Oldham County mineral water, composition of . . . 86
Ores, compositionof . . . . . . . s v ow o ey Ay 16 131 132 143 161 166
{(Clinton iron) from Bath county, compositionof . . . . . . .8, 16, 16, 143
(iron) from Bath county, compositionof . . . . . . . . . . .8, 15, 16, 143
(iron) from Caldwell county, compositionof . . . . . . . . . . . . . . 151
(iron) from Ohic county, composition of. . . . . . . . . . . . . ... 166
(iron) from Pike county, compositionof. . . . . . . . . . .. 131, 182, 143
Owsley County cannel coal, composition of . . . . . . . . . . 187, 188, 208
Owsley, Bell, Laurel and Lawrence Counties, hlghest. proportion of
volatile combustible matters in cannelconals . . . . . . . . . . . .. 163
Pennsylvania, composition of the best coking coalsof . . . . . . . . . 196, 210
Percentages of ash, comparative, of coals from Bell, Breathitt, Clay, Harlan,
Leslie, Perry and Whitley counties . . . . . . . . . . .. ... .. 5
of ash in West Virginia coals . . . . . . . . . . . . . ... .... 6
of carbon in the coke of Bell countycoals .. . . . . . . . . . . ... 163
of sulphur in bituminous shale from Clay county ow o G = s i
of sulphur, range of, in thirty-nine cokes from Bell, Harlan, Knox, Lauml
Letcher and Whitley counties, Kentucky, and from West Virginia . . 6
Perry County, ash percentages of coal from—compared with coals from Bell,
Breathitt, Clay, Harlan, Leslie and Whitley counties, . . . . =g
bituminous coal, composition of . . . . . . . . . . . . . . . .86, 88, 148
cannel coal, composition of. . . . . . . . . . . .+ - . . .B6, 88, 89, 138
coals, composition of. . . . . . . . . . .. L. L. 86 to 89, 138
semi-biturminous or eplint coal, compositicn of . . . . . . . . . .B7,88, 138
spliot coals, compositionof . . . . . . . . . . .. .. . . . .86t089, 138
Petroleum, compositionof. . . . . . . . ..o 0000000 66 to 68
frorn Lawrence county, composition of . . . & S OW e Y W & . . b6 to 68
fromm Lawrence county, productsof . . . . . . . . . . T T
Pike County blockcoal . . . . . . . . . . . . . ... ... . . 191, 192, 208
canpel comld: . - . o iow . ow o4 momow e e s e e s .+ . . . 189,190, 208
CORIS « v o vt e e e e e e e e e e e e e e e e e e 189 to 195, 208, 209
coals, proportlons of car'bon in the ookp nf twenty-two samples of coal . . 163
coals, small proportions of volatile combustible matters . . . . . . 163
Epliﬂt- coals . . . . « & & . . e e e e e ..ot o0 - 191, 192, 193, ]94 208
iron ore, composition O - o e s e o ow s e E o W T 131, 132, 143, 188, 211
Pipe-clay from Marshall county, comprsitionof . . . . . . . . . . .78, 79, 146
{white) from Calloway county, compositionof . . . . . . . . . . 33,36, 146
(whitish) from Graves county, compositionof . . . . . . . . . . 42, 43, 146
Plastic clays (and refractory) from Graves county, composition of . . . 42, 43, 146
clay (black) from Calloway county, composition of, . . . . . . . 34, 35, 146
dav (black pyritous) from Calloway county, composition of. . . . 33, 36, 146
Pottery clays from Graves county, composition of . . . . . . . . . .42, 43, 146

fire-brick and glass-making; composition of white sand from Marshall
county, useful for. . . . . . . . . . . e r I Y A ;
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Pottery sands good for, from Calloway county, composition of . . .. .32, 33
Products from Lawrence county petroleum . ., . . . . . . . . .. .. . 67, 68
Pulaski County coals, compesitionof . . . . . . . . . . .89, 90, 138, 196, 197

Purchase (Jackson) counties; general rema.rks on soils, subsoils and clays
from the. . . . . - R
Pyritous (black) plastic clay from Cal]oway cuunt}, cnmpusltmn of . 33, 36, 146
Range of ash percentages in the eighty-two coals examined . . . . . . 163, 164

of carbon percentages in the coke of twenty-two samples from Pike
county . . . . . . FRl T~V T R P R O I
of sulphur in the mght}'-twn coals examined . . . . . . . . . . ... 164
Red ocherous clay from Hickmancounty . . . . . . . . . . . . . ... 60, 146
sandy soil from Ballard county, composition of . . . . . . . . .11, 12, 144
Refractory and plastic clays from Graves county, composition of . . . 42, 43, 146
clays from Calloway county, composition of . ., . . . . . . . .33 t0 36, 146
clays from Marshall county, compositionof . . . . . . . . . . .78, 79, 146
Remarks, general, applying to Appendix . . . . ; ... . . 147, 148
general, on soils, subsoils and clays from the Jncksml Puwh(u-e counties . 7, 8
general, on the contents of this Report. . . . . . . . . . . . . .163to0 165
Rockcastle County coals . . . . . . . . . T L1
8t. Louis limestone (white limestone), Lugan oount} i EE . . . . . 186, 212
“8aint Patrick's Well " in Jefferson county, composu.mn of waters from, 152, 153
Saline chalybeate water from Butler county, compositionof . . . . . . . . . 27
chalybeate water from Marion county, composition of, . . . . . . . 129, 130
sulphur water from Simpson county, compositionof . . . . . . . . . . 132
sulphur water from Warren county, composition of. . . . ... . 290,91
Bands, bituminous . . . . . . . PR E RN E NG R R EER L e R s IV
compositionof . . . . . . . .. I IS S S P T R PR ]
from Calloway county, compositionof . . . . . . D oE T el B R R e e e
(fine micaceous) from Calloway county, composition of . . . . . . . .32, 33

good for pottery, or for glass-making, from Uallowaj' county, composition
of . : w, B woE g el - ... . 32,3848

(green) from btuﬂ‘ at Caledunm Ilhnms apposste to Ballard county, Ken-
tucky, compositionof . . . . . . . . ... . ... ... ... .. 15
Sandstones (bituminous), compositionof . . . . . . . . . . . . . . 150, 151
(bituminous) Bellcounty . . . . . . . . . . .. .. ... ..... 170
(bituminous) Breckinridge county . . . . . . . . .. .. ... ... 170
Sand (white) from Marshall county, compositionof . . . . . . . . .., ... 77T
Sandy clay in Ballard county, composition of . . . . . . . . . . . .13, 14, 146
(red) soil from Ballard county, compeosition of . . . . . . . . . .11, 12, 144
Semi-bituminous coeals, composition of . . . 5, 87, 88, 103, 1056, 106, 138, 140
coals from Bell county, compesitionof . . . . . . . . . . 108, 105, 106, 140
coal (or splint) from Perry county, compositionof . . . . . . . 87 88, 138
Semi-cannel coals . . . . e« v - o« .+« . 178, 179 196, 197, 207, 209
Shales, bituminous, compositionof . . . . . . . . . . . .47, 49, 60, 66, 66, 137
bituminous, from Clay county, su]phur percentagein . . . . . . . . . . 6

bituminous, from Harlan county, compositionof . . . . . . . 47, 49, 50, 137
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Shales, bituminous, from Laurel county, composition of. . . . . . . . 66, 66, 137
Bhale, cannel . . . . . S T s |
8ilt (grey) or loess from Fulton county, mmpomt.mn of, S T AT 40
8ilty (white) soil from Marshall county, composition uf .......... 76 to 77
Bimpson County saline sulphur water, composition of , . . . . . . . . . . 132
Soapstone. so-called, or black juint-clay from Calloway county, composition

3 .. . . 34,35, 146

Boils, composition of, 7, 9 to 13, 27 16 32 41 ﬁu 61 13 to 77 t0 to 84, 114 to
116, 144, 145

(red sandy) from Ballard county, composition of . . . . . . . . . 11, 12, 144
from (iraves county, composition of . . . ., . . . . . . .. .. . .41, 144
(surface) from Jefferson county, compositionof . . . . . . . . . 60, 61, 144
subsoils and clays from the Jackson Purchase counties, general remarks

OTE s 6 non ws o o o sencls w0 o v TOEEE N S w N BB & W A & 60 W B GRUSST B 7, 8

subsoils and virgin goils from Ballard county, cmnpoﬂltlon of. . .9t013, 144
subsoils and virgin soils from Calloway county, composition of. .27 t0 32, 144
subsoils and virgin soils from Clinton county, composition of. . 114 to 116, 146
subsoils and virgin soils from Marshall county, composition of, 73 to 77, 144,
1456

subsoils and virgin soils trom McCracken county, composition of, 80 to 84, 145
Splint coals, composition of, 5, 17, 18, 24 to 26, 37, 38, 46 to 58, 62, 68 to 72,
79, 80, 86 to B8, 91 to 97, 105, 106, 106 to 110, 112, 113, 117, 119 to
122, 133, 136 to 141, 149, 150, 153, 157, 191, 192, 193, 194, 196, 197,
201, 202, 203, 208, 209

coals from Bell county, composition of, 17, 18, 105, 106, 108 to 110, 112, 113,
136, 140, 149, 150

coals from Breathitt county, eompositionof . . . . . . . . . . 24 to 26, 136
coal from Clay county, comnposition of, . . . . . . . . . . . . . 37, 38, 136
coals from Harlan county, composition of, 46 to EB 11'1r 119 to 122, 137, 140,
141
eoal (or bituminous) from Johnson county, compositionof . . . . . . 62, 137
coal from Laurel county, composition of. . . . . . . . . . . . e » 0 o 168
coal from Leslie county, compositionof . . . . . . . . . . .. 68 to 71, 137
coal from Letcher county, compositionof . . . . . . . . . .. .11, 72, 138
coals from Martin county, compositionof . . . . . . . . . . . .79, 80, 138
coal from Ohio county, composition of. . . . . . . . RS R B W 157
coals from Perry county, compositionof . . . . . . . . . . . . 86 to 89, 138
coals from Whitley county, composition of . . . 91 to 93, 95 to 97, 133, 138,
139, 141
Subsoils, soils and virgin soils from Ballard county, composition of . . 9 to 13, 144
soils and virgin soils from Calloway county, composition of . . . 27 to 32, 144
soils and virgin soile from Clinton county, composition of . . . 114 to 116, 145
and virgin soil from Graves county, compositionof . . . . . . . . . 41, 144
goile and virgin soils from Marshall county, composition of, 78 to 77, 144,
145

soils and virgin soils from McCracken county, composition of . . 80 to 84, 145
Sulphur, conditions in coals, weathered and unweathered. . . . . . . . 213 to 223



INDEX. 239

Sulphur, in Cartercountycoals. . . . . . . . . . ... .4 .00 ... 218
HEOORME & i w3 S B AR E e R R SRR S B . ... . 228
inecanneleoals . . . . . i LG s w i s a e hwe e eee o 210
in charcoal,ete. . . . . . . . . SR E OB W oW onEE @ e s w e 2E8
percentages in eighty-two coals exammed TR R
percentage in bituminous shale from Clay county . . . . . . . 6

percentage, range of, in thirty-nine cokes from Bell. Harlan, Enox Lau-
rel, Letcher and Whitley counties, Kentucky, and from West Virginia. 6

waters, compositionof . . . . . . . . . . ... oL L. L. 199
water (saline) from Simpson county, compositionof . . . . . . . . . . 132
water (saline) fron Warren county, compositionof . . . . . . . . . .90, Yl
water (white) from Crittenden county, composition of . . . . . . . . . 152
water (white) from Fleming county, composition of . . . . . 39, 40
Surface soil from Jefferson county, compositiou ot . e . - . . .B0,61, 144
Table I, composition ofcoals . . . . . . . . . . . . . ... .. .. ... 207
Table II, composition of cokes. . . . . . . . . . . . . ... . ... ... 210
Table III, compositivn of ironores . . . . . . . . . . . . . . . .. ... 211
Table IV, composition of limestones . . . . . . . . . . . .. RS |
Tennessee coals, composition of . . . . . . A 1!4 l'% 5, 141, 206
Terra-cotta clays from Graves county, compomtwn uf e e .. .42, 43, 146
Virgin Soils. soils and subsoils from Ballard county, composition of, 9 to 13, 144
soils and subsoils from Calloway county, compesition of . . . . . 27 to 32,144
s0ils and subsoils from Clinton county, composition of. . . . . 114 to 116, 145
and subsoil from Graves county, compositionof . . . . . . . . . . .41, 144
soils and subsoils from Marshall county, composition of . . 73 to 77, 144, 145
goils and subsoils from McCracken county, composition of . . . . 80 to 84, 145
Volatile combustible matters in Pikecountycoals . . . . . . . . . . . . 163
combustible matters in cannel coals from Bell, Laurel, Lawrence and Owsz-
ley counties, . . . . . s ’ v ow oo e wow o oo 1O
combustible matters, small proportlon in Plke count:,r coals. . . . . . . 163
Warren County limestone . . . . . . . . . . . . . . .. .. ... ... 20
marlcompmil.iunof........................ 90
mineral water composition of . . . . . v os o« 290,901,199
Water (*blue lick ") from Christian county, cnmp{}s:tmn of  WUE B W R 151
(chalybeate) from Ballard county, compositionof. . . . . . .. . ... 8
(chalybeate) from Fleming county, compositionof . . . . . . . . . .39, 40
(“green Iick ") from Christian county, compositionof. . . . . . . . . . 151
(mineral; from Ballard county, compositionof . . . . . . . . . . . .. 8
(minerai) from Butler county, compositionof . . . . . . . ... ... 27
(mineral) from Christian county, compositionof . . . . . . . . . . . . 151
(mineral) from Clinton county, composition of, . . . . . . . . . . .. 39
(mineral) from Crittenden county, compositionof . . . . . . . . . . . 152
(mineral, from Fleming county, compositionof . . . . . . . . . . .39, 40
(mineral) from Jefferson county, composition of . . . . . . . . . 152, 153
(mineral) from Logan county, composition of . . . . . . . . . . . . . 154
(mineral) from Marion county, compogitionof . . . . . . . . . . .129, 130
(mineral) from McLean county, compositionof, . . . . . . . . . 154, 155

GEOL. SUR—0D
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‘Water (:aline chalybeate) from Butler county, compositionof . . . . . . e
(saline sulphur) from Simpson county, eomposition of . . . . . . . . . 132
(saline sulphur) from Warren county, compositionof. . . . . . . . .90, 91
(white sulphur) from Fleming county, composition of. . . . . . . . 39, 40

West Virginia cannel coal, compositionof. . . . . . . . . . . .. 98, 100, 139
coals, ash percentageof . . . . . . . . . . ... ... L 6
coals, composition of . . . . . . . .. L. L. L. 98 to 101, 139
cokes, average ash percentageof eight . . . . . . . . . .. .., 6
cokes, compositionof. . . . . . ... .o o0 0L L 101 to 103 143

W hite pipe-clay from Calloway caunty, compomtmn of: oo ¢ 5 w s 33, 35, 146
sand from Marshall county, composition of . . . . . . . . .. .. L. 77
silty =oil from Marshall county, compositionof . . . . . . . . . . . 76 to 77
sulphur water from Crittenden county, compositionof . . . . . . . - - 152
sulphur water from Fleming county, compositionof . . . . . . . . .39, 40

Whitish pipe-clay from Graves county, compositionof . . . . . . . . 42, 43, 148

Whitley County, ash percentages of coals from—compared with coals from

Bell, Breathitt, Clay, Harlan, Leclie and Perry counties . . . . . . . 3
block coals, compositionof ., . . . . . . . . . L. L0 L 91 to 93, 138
cannel coal, compositionof . . . . . . . . . .94 1096, 133, 134, 138, 141
coals, compositionof. . . . . . . 91 to 97, 133, 134, 138, 139, 141, 201, 204
coke, compositionof. . . . . . . . . . .., G E R RS S YRGS 97, 98, 142
coke and clay, composition of, . . . . . . . . SR .. 204, 205
splint coals, compeositionof . . . . . .91 to 93, 95 to 97, ]‘33 138, 139, 141

‘Wise County, West Virginia, cannel coal, composition of . . . . 98, 100, 139
coal compositionof . . . . . . . . . . ., e oam e wow By 100, 189

White limestone (St. Louis limestone) . . . . . . . . . .. .. .. 186, 212

Yellow clay or ochre from Calloway county, compaesition of. . . . . . 34, 356, 146

ochreous clay in Ballard county, compositionof . . . . . . . . . . .14, 146



