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INTRODUCTORY LETTER.

To Dr. D. D. Owen, Principal Geologist:

Sik: I herewith transmit my Report of the progress of the work of
the Geological Survey of Kentucky, made by Corps No. 2, during the
year 1808, according to your instructions, a copy of which is hereto
annexed.

All of which is respectfully submitted.
SIDNEY 8. LYON,

63
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INSTRUCTIONS

FOR THE GUIDANCE OF 8. 8. LYOY, TOPOGRAPHICAL ASSISTANT
TO THE GEOLOGICAL SURVEY OF EENTCCEY,
FOR THE YEAR 1838,

You will proceed, as soon as possible, to organize the base line party;
and, as soon as the weather will permit, take up the line where it was
left off last full, and carry it through, in a due east course, to the Vir-
ginia line, with as much dispatch as is consistent with sccuracy and
permanency.

While on that line, wherever a favorable opportunity offers, you will
make accurate and minute geological sections of the strata that present
themselves on, or sufficiently adjacent to, the line—not to consume too
much time in their construction, or interfere with the main object of the
work. You will also make such collections, as opportunity may afford,
ol all remarkable or interesting soils—. e., such that can be either defin-
itely referred to a particular geological formation for its derivation, or
to individual members of any formation—or such as have interest from
supporting any particular growth; or such as seem to be deficient in
any particular ingredient, from failing to produce certain crops.

You will also make collection of such ores, minerals, rocks, or fossils,
as may be of practical interest and importance.

So soon as the base line is completed, you will dishand such members
of the corps as may not be required in the prosecution of the topo-
graphical work, to be continued through the counties of the western coal
field ; and then, organize the western corps to proceed with the detailed
Topographical Geological Survey of Hancock county, sq as to enable
you to construct a map of that county on the same scale and style as
that of Hopkins county; and carry through said county of Hancock
such a system of levels, as will enable you to lay down and report on
the relative elevations of the various outcrops of coal, limestone, ore
beds, or such beds of rocks as will enable you to identify the horizon of
the leading and important members of the western coal measures.
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When the Survey of Hancock county is completed, you will proceed
with the detailed Topographical Geological Survey of Grayson county,
on the same plan as that of Hancock.

Duriog the month of October, vou will take a few weeks to make
some special collections, at localities of peculiar interest in the various
departments and branches of the Survey.

In the latter part of the season, when the weather becomes unfavor-
able for field operations, you will, with the aid of your sub-assistant, plat
up the work of the season, and construct the maps of the counties sur-
veyed, to be ready as early as possible for the engraver.

D. D. OWEN, State Geologist.



CHAPTER L.

The necessary preparations having been made, the base line party
arrived on the ground and began their labors on the 26th day of April.

The monuments set up at the terminus of the line at the close of the
last season were found undisturbed. No difficulties were encountered
not necessarily connected with a work of this character, other than those
incident to the organization of a party composed of persons not pre-
viously engaged in such work. All parties engaging with a good will,
the zeal of those employed soon enabled each to perform his duty, aud
the work made fair progress.

During the early part of the season the work was much retarded by
frequent and continued rains.

In addition to the observations made on that part of the line pre-
viously run—reaching from Uniontown, eastwardly, 376,847 feet, or
711 niles—observations were frequently taken by the barometer to
determine the elevations of important points along the base line.

The party were kept at work until the 18th day of September, when
the field work on the base line was closed for the season, on the waters
of Jenney’s creek, near the Big Sandy river.

The total length of the line up to this point was 1,468,757 feet, or
278 miles 917 feet. The distance accomplished this season being
1,091,910 feet, or 206 miles 8 poles.

The season being far advanced, nur outfit being insufficient for the
residue of the line, the members of the corps being worn out by the
length of the time employed, and the mountainous character of the coun-
try beyond rendering a different organization of the corps mecessary, it
was deemed advisable to disband the base line party for this season, espec-
ially as one of the wagons and team employed by the base line party was
required for the use of corps No. 3 in the operations in the eastern coal
field. As soon as the other team was recruited and preparation could
be made, I proceeded to make a reconnoissance, preparatory to the work
of next season, around the eastern margin of the coal field lying in
Grayson, Edmoneon, and Hart counties, which was farther extended
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into Warren, Allen, Larue, Hardin, Nelson, and Bullitt counties, making
at the same time the collections as specified in the instructious.

The topographical and geological details of the country crossed by
the hase line will be seen by the accompanying diagram and section.
The length of the line run can only be conveniently exhibited on a very
reduced scale, viz: of six miles to the inch.

It will be seen bv the diagram referred to that the line begins at
Uniontown—which is situated in a nearly level country, though, geolog-
ically, the rocks lie high in the coal measures of the west—and that it
crosses successively the coal measures, the millstone grit, and the inter-
calated beds of limestoue associated with it, the sub-carboniferous beds
of limestone, and the sandy mudstones of the beds usually called the
knobstone.

Descending the sub-carbonilerous beds near the valley of Salt river,
the line runs on the low valley of the Beech fork of Salt river, on the
beds of black slate, the next rock in the descending series, occasionally
crossing spurs of the knobstone.

The black slate in the vicinity of the line rests on beds of the Upper
Silurian rocks of the age of the Niagara group of the New York State
Survey. Hills of inconsiderable altitude frequently including the knob-
stone, black slate, and considerable masses of the Silunan rocks at the
base.  As the country becomes higher, toward the east, the black slate
forms outliers, capping the hills in the eastern part of Nelson and the
western part of Washington county. The shaly limestone beds are cut
by the valleys in Nelson couunty, and form no inconsiderable portion of
the surface rock of the western part of Washington county.

After leaving the valley of Cartright’s creek, for a short distance the
sandy mudstones of the Silurian period occupy the surfice. These
beds frequently alternate with a soft friable shell limestone.

All the beds are generally soft, and easily cut by running water, thus
producing a rolling country—locally quite fertile. One mile west of
the last crossing of Salt river, the base of the sandy or muddy silicious
beds come to the surfice. From Salt river to the wvalley of Dick's
river the country is elevated, nearly level; and the general surface rock
1s the cavernous bed of the Lower Silurian period. This bed gradually
changes by intercalation of the upper and thin plate-like layers of the
bird’s-eye limestone. This last rock forms the walls of the gorge in
which Dick’s river flows. Occasional patches of the sandy member are
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seen on the west side of Garrard county. The base line crosses Ken-
tucky river near the mouth of Big Hickman creek. The base of the
sandy mud beds were not seen at the crossing into Jessamine county.
A fault which is coincident with the valley of Hickman creek has
carried this rock on the east side of the creek below the surface of the
Kentucky river, where the line crosses it. The sandy mud beds are
gradually ascended, and are found covered by the yellow magnesian
beds of the Upper Silurian group at the crossing of the Lexington and
Richmond turnpike, near Richmond. About four miles east of Rich-
mond the black slate, which was last seen in Nelson county, is again the
surface rock, rising even in elevated positions ; the streams cutting into
the yellow beds beneath. This alternation continues to the last crossing
of the Kentucky river into Estill county. The last portion of the line
cutting the Silurian rocks is at White Oak creek, on the east side of the
Lone knob.

The land now suddenly assumes an elevation above the valleys of
about GO0 feet, and contains, in sections, sandstones of the millstone
grit (?), or coal measures, on-the top of which rest the whole body of
sub-carboniferous limestone, the black slate, and a few feet of the
Silurian rocks at the base, including the horizons of the heds of iron ore
of Bullitt and Nelson, as well as the beds, probably, equivalent to those
of Lyon and Marshall counties, on the western margin of the western
coal fields.

Here, in a space of 600 feet, we have rock formations which, in the
west, occupy probably 2,700 feet in thickness. The base line from the
last crossing of the Kentucky river became very laborious, the country
being traversed by deep rocky valleys, from 400 to 500 feet deep, the
walls generally vertical, the width varying from 300 to 1,600 feet, while
the country is generally heavily timbered and grown up with an under-
growth of hickory, oak, red bud, black locust, &c., depending upon the
geological member forming the surface rock—the great feature of the
country and of the geology being the great sandstone, so well seen at
the old furnace, and known as the State House.

From the vicinity of the old furnace to the crossing of Swift’s Camp
creek, this notable sandstone is seen in every valley crossed by the line.
After crossing Swift's Camp creek, softer beds of the coal measures
form the surface rocks, and continue until the line reaches the ridge at
the head of Red river, which divides the waters of the Burning fork of
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Licking from the head waters of Jenney's creek. The heavy sandstone
formation of these ridges is probably the geological equivalent of the
sandstone at the top of the section, near Mount Savage furnace, and is
considered to be the highest member observed in the coal measures of
this region. Since the beds are frequently very much modified in a
short distance, minute geological seclions were incompatible with the
objects of the base line survey; and, indeed, are only of local interest.

To the foregoing statement of the general features of the country
traversed by the base line, I shall add a few details and local sections,
taken at different points along the line, with some inferences, along with
some other observations made in connection with my field work in other
parts of the State during the last five years.

The value of the observations made by myself and other members of
my corps, is much increased by their continuity, without breaks, over
extended tracts of the country; and further, haviog no special theory
to support, I have only followed, or endeavored to follow, the deductions
necessarily flowing from the facts themselves.

SPECIAL GEOLOGY OF THE BASE LINE IN BRECKINRIDGE COUNTY.

The following section, taken near the base line, opposite 378,337 feet
post, will serve to show the stratigraphical arrangement of the upper
beds of the millstone grit, on the eastern edge of the western coal basin.

No. 1. Section of King's hill, Breckinridge counfy, east side of Fur
Jork of Clover creek, the top of the hill being capped with loose blocks
of sandsione, which was traced lo the yellow sandsione under the
“Breckinridge coal,” Hancock county, one and a half miles distant :

Thickness. Elevation.

|
|
E
Feel. Inches, Feet. |[nches

!

Blocks of conrse sandstone, marked by bands of ferruginouns stains) 21 | 8, 344 B
Thin bedded rsandstone .o oo e e e B3 laacaas! 38 |oaaa
Earthy limestone, on surface .o 5 | 4| 260 |......
Steep, covered apace, limestone, (1) cceeoomcoee cvccccmcacnaaad 10| 8| 2 |......
Slope, covered ppace, aluminous shales, (7). oo o eeceee. L ___. Bd |- Ddd______
Beds of limestone, containing Productus aod Crinoidea _.._..__.| 30 | 160 [.__.__
Limestone, containing great numbers of Belerophon.____._____. v TR M e
Covered space, showing occasionslly beds of aluminous ehale; |

bage of the mass of black shale. .o oo ... . ___.._. awecaal 4 M lalanisy
Limestone in place, thick beds_____ ____ . ________ .. _._._____. 13 B, 44 B
Aluminous ehale . ______ .o _.... e i e |} S [ P oAy baass
‘Thin bedded sandstone. . __ __________ ... womal 10 4aae. 20 |......
Ledge of sandstone, “Tar Rock" .. o oo e eeee | B 10 {aeue.a
Top of limestone. l
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To this may be added the following section, taken immediately north
of this locality, and at the Tar Spring. The sections united will form a
continuous section. The lower sandstone in section No. 1 is the equiva-
lent of the sandstone at the top of the following section, and is here the
place of the tar deposit, which flows down through fissures in the inferior

beds, and at the Tar Spring flows out at the base of the sandstone first
below this bed :

No. 2. Section ut Tar Springs, Breckinridge county.

- rm— —

| Thickness. Elevation.

————— e e, i S —

!
Feet. loches. Feet. Inches.
i

i rir] i

'F'ar sandstone, thin beds . _ .. eooieoe oo 16 190 ¢ 2
Tar sandstone, thick beds _ . .o ccmmcm—ee— 14 ¢ B | 174 2
Yellowish gray thin bedded limesione, containing Retepora, !

Archemides, Peotremites, e, oo riccinaeaa az 4 159 6
Whitish limestone, thick beds .. oo omee oees P - R [ 1927 . o
Mass of comrse sandstone _ .. eicmiiimeceeece-- 20 eass [ 122 2
Four massea of sandstone beds, well defined by the obliquity of

the deposition of the diferent beds _ . _ ______________________ 62 2 102 2
Marly shale, containing leoticular masses of limestone.__ . .. _._. 3 ... 40 _.....
I - e e e e S R 1! 8| 87 i
Bilue gray marl oo oo e e e —— & 35 [
Covered space, probably limestone _.__ ... .| 35 SR e T AR

The Tar Spring sandstone is cut by Clover creek, at the crossing of
that creek by the line.

In the foregoing sections a thickness of 534 feet 10 inches of the
sand and limestones of the millstone grit beds are given, which circum-
scribe the coal field of the west on this part of its margin.

Before proceeding eastward, a few remarks will be made in reference
to the beds lying above the top of the masses in section No. 1.

The section given in Vol. 1, Kentucky Geological Reports, diagram
No. 4, gives the equivalent of the rocks both above and below sections
Nos. 1 and 2 united.

On pages 458 and 459, Vol. 3, Kentucky Geological Reports, a
section of the masses near the margin of the coal field is given, On
the line westward from the Tar fork of Clover creek to Knottsville, the
measures are undulatiog, and frequently cut by the head branches of
Blackford's creek.

It is probable that there are no coal beds of workable thickness on

the line eust of the Hawesville and Hartford read, in Hancock county.
GE?
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The country between Koottsville and Yellow creek exposes only the
beds of the Hawesville section, and those of the section given on pages
458, 409, and 461, Vol. 3, Kentucky Geological Reports.

The beds associated with the Estis or Lewisport coal, were not recog-
nized on the line east of Yellow creck. The line running along the cresk
of an anticlinal wave, it is probable the Leds last alluded to are wasted
by denudation in the vicinity of the line, east of Yellow creek; and
that they are carried down by rapid dip near the creek, and are lost
under the soft beds west of it.

West of Yellow creck the country is covered by the silicious quarter-
pary marls, and no section could be obtained between the creek aud
Green rnver. .

West of Green tiver the upper part of the coal measures, associated
with the coal beds worked at Newburg aud Evansville, Indiana, come to
the surface. The section of the Holloway borings, in Henderson
county, given on pages 32 to 30, Vol. 1, Kentucky Geological Reports,
will serve to illustrate the geology of the line from Green river to
Uniontown—it need not be repeated here.

Returning toward the east we find the great sandstone of the Tar
Spring forming the banks of Clover creek; the masses covering the
sandstone having suffered considerable alteration. The limestone imme-
diately above is semi-oolitic; the upper part of the mass being buff
colored, and abounding in Penlremiles, Phyrifornus, and Refepora
Archemides. At the crossing of the Beech fork of Clover creek the
great sandstone is beneath the drsinage, and is not cut by that creek
where we crossed it. The section at Beech fork is identical with the

following, taken at Clover creek, except the lime and sandstone masses
at the base:

No. 3. Section of the mullstone grit bed at the crossing of Clover

creek.

|

| Freet. Inches. Total.

o | P
Covaredspace .. __ ... . ___...__. __--,--.,_-.-----_--.......u.|| 41 .._...! 158
Huff Pentremital limestone .. oo oo eerceccemsmmeas| 12 Ll [ 117
Oulitic limeatone, (fossils FAPE) ocvccooeeecemincccecmennes cmnmuae-| 12 - Ins
Sandstone, single ledpe. o . ccetceccmmarmm——am——— ki GELEET 93
Hear y Ledded sandstones, oblique lines of deposition .. oo oooeoeno...! 43 L. .. 79
R e e e T L .._-.._! 2 M4
Dark gray concretionory limestone .- .. ... ceeooccmnicmaeeoeooy M ______ | 14

Buttom not eeen.  Bed of creck .

——
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The creek, where the line crosses it, evidently lies in a synclinal fold,
with a rapid dip toward the northwest.

Between Clover and Sugar Camp or Doverty's creek the line lies
upon an elevated plateau, with no large streams crossing it. The upper
part of section No. 3 is cat at Mr. Weatherford’s, on the Hardinsburg
and Hartford road, a short distance south of Hardinsburg.

At Sugar Camp creek the following section is visible :

No. 4. Sectzan at Sirgar ﬂ'amp creek.

—_— ——— — T e . i, e

| Thicknesa. li Elevation.

e —— ———— A R

" Feet Inches Feet. 'Iru:hun_

: P -
Covered space over limestone—pgeoerally Bat knolls . oo 25 ... L 150 5
Limestons, Pentremites, &6 eccameeccnmcnnnamrcne rcnneonasans 2 ... 125 5
Coverad space, wasted saandy shalea. . oo oo.... i ! SR | 101 ]
Buff limestone beda oo nccamcccaiin o mrrmmcrm e m e mm s 5 4 63 5
Oolitic limestone, fossiliferous o on ool mmmme o e e ] 5 4| 64 1
Dnlitic limestone, few broken fosails. ..o oo cimiaianns : 5 [ 58 9
Whitish beds, limestone Pentremites abundant. oo oo oo & 4. B3 3
Hard bluish limestone. o oo e e cmiee cedamianaaa 5 | 47 11
Bix plates of limestone, the lower three full of legreglt:uua of i .

- T P T T TP S 3. L] 42 B
Limestone with regular beds of chert—fossils pore . ___.___..__ 6 ___-! n 4
Covered space, waste of limestone .. __ . ___ ... ... 10! _____ Il . 4
Fine grained yellow sandstone. . . o o oo lll] 5 4 21 | 4
Bed of sandatone oo o 16 ... .. £ ) R
Bed of creek, top of Tar Spring sandstone. :

——— e — e —————

After leaving Clover and Sugar Camp creeks the line lies on the
south side of the dividing ridge, between the waters of the streams
emptying into the Ohio river and those emptying into Rough creek.
The head of some of the streams emptying into Rough creek are cut
on the 85th and 36th miles. Near the 86th mile post the drainage
cuts through the Tar Spring sandstone, the bed of limestone beneath
it, and into the lowest and last sandstone of the millstone grit.

The following section, taken near the 8Gth mile post, corresponds
very nearly with a section obtained one mile west and two miles south,
at Mr. Compton’s, on Lost run. Immediately west of the place of
this section the sandstone of the Tar Spring rises in a bold precipice,
where this rock is seen forming a bluff' for the last time along the line:
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No. 4. Section on the farm of the Widow Whiteworth.

I Thickneas. : Elevation.

Fest. -Il.'n:hl!'l.l‘ Feet. iInl:ha.

Ronnded outlier of the Tar Spring sandstone, showing 35 to 40 ! ]

feer anndstone at the base oo oo oe oo e cciimicaaaa 8 . ... 151 4
Aluminous and micaceous pandy shale __ . oo _ e .. 10 B 10 4
Hard eryatalline limestone, i el s s T B Foosuas .9 B
Hard erystalline limestone, contaiping great numbers of Belero-

| R oo e R S s P e 2 L ES B
Earthy limestone, dingy-buff color, I:'uuta.lnlnl! I'e-nl OFr non rn!.m]a__ 14 6 B3 2
Lime-tone, ahnunding in Pentremites and Crinoidea, with a few i \

Terebratule | ..o e oo e icmssmiccsamammemmee=a " D [ 1] 8
Limestone, whitish colored, fosSil8 Fare o . .oeooo oo oooeae 11 Y PR | 64 B8
Covered space, showing vecarionally beda of blue aluminous ‘ehales 12} - | 8
O BT PO o o a i o e e i e S 16 |ocun-a| " o I
Thin bedded sandstuone — . .o eeecnmcems cccmmccmmccceam s 26 |ecmeee 26 ceeee-
Bed of branch, oo sandatone. |

Eastwardly from the place of this section, the sandstone at the base
of the millstone grit to the valley of Sinking are frerjuently cut through,
and the upper beds of the great mass of the sub-carboniferous limestone

exposed. The base of the foregoing section, (No. 4,) was obtained on
the 87th mile, as follows:

No. b. Section near tfee Sfurm of Mr. Perin's.

e | e b e i E— P

Thicknesa. | Elevation.

Feet. .lunhu.l Feet. |Inches,

Sapdetone, equivalent to sandstone at 26 feet of section 4 _ .. ... 1 08 iy 98 lii....
Sandy and aluminous shale . ... ... ___._____._.__ 10 | Fomg e o
Limestone, descending into the cavernous member of the sub-car-|

L TR T T T ————— . - T PYep— 64 |._...

Half a mile east of Mr. Perin’s, on the farm of Mr. Chandoin, the
limestone at 68 feet, section 4, is the surface rock. Near the line, the
sandstone at 99 feet, section 5, appears impregnated with desiccated coal
tar, and persons have made an effort to trace the tar to the coal bed
from which it is supposed it flowed. There is locally a thin bituminous
shale at the base of the sandstone, from 4 to 0 inches thick. The sec-
tton at Mr. Dent’s, two miles east of Mr. Chandoin’s, and one and a
half miles north, is the counterpart of that at the latter locality.

It would be proper to state that, at the locality of section No. 5, part
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of the wasted mass of the Tar Springs sandstone is in sight, forming an
outlier of that mass, reduced to a few acres in extent.

No. 6. Seclion at Mr. Denl's, west side of Sinking creek.

’ Thickneas. Eleavation.

! |
i_l"'ul:. lIm:hta.. Feet. loches.
f

Tar Springs eands008 «vcocecece o ccaciaccsccccacccancsana) 14 I 6 97 2
T S T R TR S AR AN R AR SRR S T RN T 8
Bhale and clay bed- o cc e e e eeeeeeemmmaesemmm—m - H i 48 -]
Bodalope . o2 e e s R ] X e 449 i
Limestone_ . o o iecmmec——cmmmmme———m——— | | | T BT
Handebape o e R e d CLeiiad 44 .. ...
Sub-carboniferous limestone, (1) o vecccecm e scccammramccacaaas L I — R
Drainage, dry ravine. i

Sandstone No. 3, or the Tar sandstone of Breckinridge county, forms
the surface rock at Mr. Chandoin’s, on the 88th mile. On the 89th mile
the drains emptying into sinkholes, and those emptying inte Sinking
creek, cut through the beds lying above the cavernous member of the
sub-carboniferous limestone, and down to that member. The dividing
rilge between the waters of Sinking and Rough creeks are capped by
the lowest sandstone, limestone No. 1, and, on the higher parts of the
ridge, by the waste of sandstone No. 2, or the sandstone forming the
great bed at the Tar Springs.

The dip observed at various points in the vicinity of the head of
Sinking creek indicates a dome-like upheaval, somewhat prolonged in
the direction of Big Spring; the apparent longer axis of this upheaval
from east to west being about eight miles—that from north to south
about two miles. The territory included within this limit being entirely
surrounded by a band of the sandstone beds Nos. 1 and 2, with the
included bed of limestone No. 1. Toward the north, in the direction of
the mouth of Sinking creek, the dip brings sandstone No. 1 down to
the level of the drainage. Still further north the beds of sandstone Nos,
1 and 2 are raised again, and at the Ohio occupy a position from 100 to
150 feet above the river.

The sinks and basins at the head of Sinking creek exhibit, in a
striking manner, the eroding effect of rains and frost —some of
the sinks, which are from forty to one hundred and ninety feet deep,
covering an area of from five acres to two thonsand. The rim of sand-
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stone surrounding these depressions is, generally, nearly level; the out-
cropping rocks within are also nearly horizontal. Near the center there
is an opening of from three to fifteen feet in diameter ; into this open-
ing the water which has fallen within the margin of the basin has been
drained since the day when the rocks exposed within were raised above
the dramage of the country, and thus, by the slow process of washing
and weathering, the rocks, which once filled these cavities, have been
worn and carried down into the subterranean drainage of the country.
All this has evidently come to pass in the most quiet and regular man-
ner. The size of the central opening is too small to admit extraordi-
nary floods; nor is it possible, with the level margin around, to suppose
that these cavities were worn by eddies in a current that swept the whole
cavernous member of the sub-carboniferous limestone of western Ken-
tucky; but the opinion is probable that the upheaving force which
raised these beds to their present level, at the same time ruptured and
cracked the beds in certain lines; that afterwards the rains were swal-
lowed into openings on these fractures, producing, by denudation, the
basins of the sinkhole country, and further enlarging the original frac-
tures by flowing through them, and thus forming a vast system of
caverns, which surrounds the western coal field. The Mammoth Cave
is, at present, the best known, and, thereiore, the most remarkable.

The following section, taken three fourths of a mile north of Mr.
Felix Styles’, (94th mile,) will carry the sections into the sub-carbon-
iferous limestone, and connect that member with the sandstone and
limestone beds above it:
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No. 7.
1. Thickoess. Eleration.
1 |

Feet In v:'h-!s Feet. Toches.
SR —
Covered apace, wasted sandstone . __ oo ___ o..__ 15 | 214 | 4
Fine grained sandstone o oo ameiiaaas ] li 138 | 8

Fine grained sandstone, containing round segregations of pyritif| [
erous sandstone . __ __ _.,-.‘_4_.L----,..___i_.._--.._,---____; - R 193 1 2
Coarse sandstone, conteiniog balls of samlstone .- ... ... | B e cee- 184 2
Heavy sandstone, ripple marked, with oblique marks of dtpﬂmun-'n p 1L 13 e 183 | 2
‘Thin hedded sandstone____ .o i o8 .. 173 ! 2
Covered space, shales, (7)) oo ocam o i icemmicccaaaaas i L 4 - 147 2
{nlitie Limestones . P O S S T | 5 4 141 s
Bluigh-earthy I|meut.une, with silicious segregulions. .. .. .. ....-...! by 136 4
Earthy and oolitic limestone, with remains of Crinoidea near r.up_ a1 B 131 4
l.edge of compact Nestne. e eem i cimicmmmamm =i smssams 11} | . 119 L]
Ledge of whitish limestone, earthy near the top. ... ... __ ... 10 ¢ BouE B
Chamthind =, e e A DR R T 1 6 -
White limestone, contsining Crinoidea, Dichocrinus bedg..oo..-_j 21  ——" 96 | 4
White limestone, with Crinoides oo oo e e e [ 14] B 13 4
White and blue beds limestone, slternating . __ oo ___..__._. ] EH———— 64 6
Blue beds of HmeMODE - oo oo e e e e e cmccm e mem 21 6 44 G
Duff silicious limestone _. oo oo ceee e e e e i | 5 i
Hard blue-gray limestone, with Productus . - ceeeeceooonenaen Wi 21 G
Hard gray limestone, with Cnumdu“"___-__________,_,,_,_,] 16 | 2

"
Hard gray limestone, with Pentremites _ . o oocoena. | 10 8 10
Flat at Sinking fork of Sinking creek. i | ‘

About ten feet below the base of the sandstone, the bedding places of
the limestone are completely covered with the remains of Pentremites
floralis, P. pyriformis, and P. globosus.

The rocks are quite hard, and the fossils crystallized carbonate of
lime; they are not disintegrated, but weather as fast as the rock in which
they are imbedded. About fifty feet from the base of the sandstone
the red earth first appears. This is the usual color of the subsoils of
the sub-carboniferous rocks below the sandstone. The action of the rains
on masses of this rock is remarkable. Rocks which are detached, and
stand isolated and unprotected, are weathered into deep fluted furrows
by the falling rains, while the extreme upper parts of the ridges between
the furrows are kept quite sharp. The same beds have since been seen
in the Mammoth Cave, which are readily recognized by the same flute-
like grooves produced by water trickling over their exposed faces. This
18 the more remarkable when the texture of the rock is considered. It
i3 quite fine grained, and compact.

The base line, after it crosses Sinking creek, soon ascends a platform
of sandstone, lying quite level, and seldom penetrated by the water.
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Here we have surface drainage on the north into the sinks and Sinking
fork of Sinking creek, and on the south side into the sinks and Rough
creek.

This table land extends to the head of May’s creek, a tributary of
Rough creek. Further eastward, the sandstones between {he conglom-
erate and the cavernous member of the sub-carbonilerous limestone are
only seen in isolated patches on the knobs, which stand here and there
detiched from the main mass of sandstone, which caps their summits,
and, from its resisting character, maintains these knolls in their present
form.

From May’s creck to the head of Otter creek, the rocks are nearly
level, with a slight dip to the west and southwest. From the one hun-
dredth mile to the crossing of Otter creek, the sinks are less numerous,
the valley of Otter cutting below the cavernous member, the hills on the
cast and west sides being capped with it. The drains usually lie on the
surface, with occasional large springs breaking into the valleys. A short
distance from the eastern edge of the sandstone the chert waste from
the sub-carboniferons rocks covers the surface, and is more or less abun-
dant from the 100th to the 115th mile; for this distance the chert is
quite fossiliferous, and usually cellular.

No satisfactory section of the whole mass of the cavernous member
could be obtained along the line; it is ¢sbmated at about four hundred
feet. The rocks at the base of it are earthy, and frequently contain
beds of marly clay. The upper part being generally hard and brittle,
containing two distinct beds of colitic limestone.

On the 115th mile the line enters the breaks of Muldrough’s hill,
passing over the crystalline limestone beneath the clay beds, and cuts
the head of Otter creek.

The line crosses the Louisville and Nashville railrcad on the 116th
mile, and enters the valley of Clear creek, descending the beds of the
knob member of the sub-carboniferous rocks, which are here represented
by alternating beds of limestone, chert, and silicious mudstone. Toward
the base of the mud beds are a few layers of fine grained sandstone.
These last beds are the equivalent of the Waverly sandstone of Ohio,
and correspond to the geological horizon of the section taken at the
mouth of the Scioto river, and reported on page 371, Vol. 2, Kentucky
Reports. Some of the beds of limestones at the top of the mudstones
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and muddy shale, on Clear creek, abound in Crinoidea, usually silicified
and distorted ; some of these remains are probably new, both in genera
and species,

The valley of Clear creek, hut especially the cut inade by the Louis-
ville and Nashville railroad company, allord fine sections. The line of
the road ascending the hill, the entire section of the hill may be obtained.
Here, as has been frequently observed el:zewhere, the rocks are inter-
rupted by numerous waves, and the dip falls oft with the line of the
ereek, which would reduce the thickness of the rocks to less than the
height of the hill.  No good sectivn of the hase of the knob member
was obtained on the west side of Rolling fork of Salt river, which the
line crosses near the mouth of Beech fork, on the 120th nile.

The black slate, usually considered of the Devonian period, is first
geen on the base line at the crossing of Rolling fork.

The level land on Beech fork to the 126th mnile lies on the black
slate. At this point the drauins and branches begin to cut through the
slate, and expose, occasionally, the beds beneath it The shales and
sandy mudstones at the base of the sub-carboniferous beds form the
hills and ridges. Outliers of the black slate are seen occasionally up to
the 134th mile, beyond which it is no longer seen.

The dip to the west, from the 134th mile westward to Rolling fork, is
quite gentle and regular.

No. 8. The following section, taken at Mr. Jonathan Newman's, on

Long run, will serve as a key to the arrangement of the rocky masses
of the hills :

e ——— — ———

! Thckuess. ! Elevation.

| Feet. Inches. Feet. Inches

Top of remains of sandy madstone. [ i

Woarte of Enobatone. .o oo ccicricicsimcisccicsacanmme. i R . . F 5
Aluminnig shale o o oo n e i iiimiiec s s rrme e 19 )...i- 4n ]
Huard ﬁne"'l':“llE-l,]ﬂ-ﬂ!ll].itﬂ-llt'_d_._;_.-..-..-..-..-..-—.--.-.—----—--—-.--..--.- ) 4 0 )
Waste al I.-Ilf_k-hIE ey T i T B M el P S P B R i4 | ...... Ty 2
Hluck slate, stained with oxide of iron. T AT e el e a7 G BS 2
Hliek alice__ .. ___ e R e Js i o

Yoo llawish and f[n_-a.h mh:r-ml hrm '3 une. upper lulrfaLe w ater lrurn.

cinpaining rémaing of encrimt a, eorals, Le® B PRl (e PR,
Limeatone, Bulf enlored. conbiining Curiscrinua nrna!u-h Pentama-

rug oblongus, ke, eguivalent ol the Nisgara group. 11 I ...... Il Gadass
Bed of Luug run.

————— ——— . s —

# This bed of .5!.‘ fest, under the black slate, aod above I:hl- ﬂlluuln b-:il,, centainimg irmper-

8a

S ———— e . e i



al4 TOPOGRAPHICAL REPORT OF GEOLOGICAL SURVEY.

The hills gradually increase in height as the line passes up the river.

The black slate has decreased in thickness from the Ohio river. On
Long run it is found only 63 feet thick, while at the Ohio it is upwards
of a bundred feet.

The limestone at 16 feet, 6, is frequently wanting on the line: the
slite there resting on the Silurian beds.

The Devonian limestones, which are estimated at from 20 to 30 feet
at the falls of the Ohio, have entirely disappeared, having thinned out
toward the south, or been removed by denudation before the deposition
of the black slate.

The beds beinz thus contracted, hills of inconsiderable height are
found containing all the remains of the black slate, the Devonian lime-
stone (?), and a part of the Silurian rocks; the whole capped by the
mudstones of the lower part of the beds of the knobstone.

The general direction of Beech fork is from east to west from the
121st to the 141st mile, near Fredericksburg, when the direction is
from north to south. The base line crosses this river twice on the 121st
mile; the 131st mile post falls in it. 1t is crossed again at the 134th
mile and the 13Gth mile; both posts falling in the river. It is again
crossed twice on the 139th mile; and the last and eighth time at the
mouth of Cartright creek. At this point the line enters Washington
county. The shaly shell heds of the Silurian date are cut through, and
the upper beds of the silicious mudstone are first seen on the slopes of
‘the hill west of the last crossing.

The following sections, taken at different points from the crossing of
Rolling fork of Salt river to the last crossing of Beech fork, will show
the arrangement of some of the beds, and the modifications and changes
exhibited in short distances:

No. 9. Section on 126th nule.

—— e T . B S e B e B

I Thickness. = Elevation.
[l

. Feet. _Im:bﬂ.J Feet. !Inchu-

Covered epace, wnste of knobstone_ .. ... ___.. e 20 91
Knohatone in ledzes i 40 J ______ 0

Kuob shales, (silicious mudstone) . ._......... .. S B/ T DO - T\ I I
Top of black slate.

fectly preserved Crincidea, which appear to be aliied to sub-carbopiferous forms. Should future
resxerches determine these fo::ils to be analogous to the sub-carboniferous, and mot to the

Devooian types, it would be necessary to te the black slate f) ¥ voisn. nadl saie
it at ¥be basa of the mh-cnh-unirmuq h,:,F" ac rom the Dev M
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The 30 feet shale bed is much thicker farther west; and the ledges
of knobstone are seen here for the first time on this line. These rocks
appear to be solid, and of good quality; they may be wrought, and
would, probably, produce a building material equal to the Waverly sand-
stone.

No. 10.  Section on 12Tth mile.

—_— - —

Thickoess. Elevation.

Feet. lnches. Feet. Inches.

Base of black slate) G e e |0 e
Yellow Crinoidal limestone - oo oo o maae e e 21
Soft earthy limestone o .o e e mnemcemacemaaaaa R E— T i
Rough weathering buff limestone .. . oo iiimamacanan R b SRR
Thin bedded limestone. - o i ciciameeaaa- [ — BT cewina
Soft earthy limestone, whitish oo oo iecmeeeeee WD Ll 43 'l

Huarder beds Himestone. cv @ cveeeecoce e cecmmascacrss mmaceamn ) L S ! = R e
Macty Cr ol abinbe. o co e L e e s LR T { [ I S 18: oo oa
Clay, white .o _ oo e e e m——m e mm . m——————— B -
Bed of braoch. I !

The soils produced by the disintegration of these beds is of excellent
quality. From 20 to 40 feet of the upper part produces cedar, on
southern aspects; below the cedar line, buckeye, beech, and hickory ;
on the lower part, about 40 feet, 1s mixed poplar, ash, sugar-tree, and
beech, with occasionally walnut.

No. 10. Section on 1313t mile.

! Thickness. Elevation.

Feet. Toches. Feet. |[nches
Top of hill. oo e e s m e e e s - N e
Covered space, black elate ____ . B LriiEE ot i
LT L R T — B —— ]
Thin beds limestone, alternating with thin beds of marlite, witly’ o _"_i L
plates of Eoft limestone . ccvcececcnne seecccassmccccscame= 19 wecin: [ Lo
J.imestone, solid bed oo i e iccmce e e i ¥ g et s
Marlite, with oceasional plates of limestone oo oo, 26 |..____ g {......
Limmertone, Bl Bl ook st ii s aames sicanisayen via s s b s Mol - G P
Marlite, with plates of limestone. oo oocooooooce cceeceemey 20 ... o [iuill
Beoch and covered space......o..... e i i e e I |- I 49 |occnnn
Limestone, solid bed _ ___ . ___ . __ ___ . . o eccooa_. ... k[T
Marlite, with beds of limestone B to 10 inches thick. . _..__.___.. 24 /_____. N T
Bed of Beech fork. [ i
|

R e ———

The 131st mile post falls in Beech fork; also the 134th. Between
the two crossings of the river the land is spread out into a table, with
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occasional rocky drains, The land is of excellent quality, produced by
the disintegration of the shale beds at the base of the knobs, the black
slate with the beds near the upper part of the Silunan limestone. Its
color is dark reddizh brown.

No. 11. Section al the crossing of Beech fork, east of St. Thomas
College, Nelson county.

Thickness. « Elevation.

, Feet. Inches. Feet. Inches.

[E— — L,

Blark slate, eappine river hilla on northeast side of river _______ 1B aeaaap I )
Top of <econd il _ . __ oo e ... L || 2 A
Top ot_firat cliff, composed of two members ... . 32 & 14 H
Fout of chif, covered space o n 0 mceci i ieciiecrimcaaee, 1D 10 114 2
Foot of sweep bunk, covered space . oo eeaniaaa, 4 4 143 4

Water, Beech fork.

e - —— - ——

Between the 134th and 135th mile posts beds of limestone are seen,
equivalent to the Crinoidal beds of Guthrie’s quarry on Beargrass creek,
Jeilerson county, Kentucky. In the wasted materials upon the surface
the fossils of the sub-carboniferous beds—seen in Muldrough’s hill, 300
feet above the black slate—were in great abundance. The fossils were
cherty, and almost indestructible by the weather. Considerable beds of
sub-carboniferous chert was also found. This place is notable as the
most eastward limit of the remains of sub-carboniferous beds; and also
for the appearance of the beds associated with the hydraulic limestone
of the falls of the Ohio. The Catenipora and coral beds, equivalent to
those at the falls of Ohio, are absent, and the Crinoidal beds rest on
Silurian rocks, containing Pentamerus and Eucaliptocrinus.

The line on the 136th, Tth, 8th, and part of the 139th miles, lies on
the north side of the river. On the 139th mile the river is crossed
twice.

The rocks of section No. 10 are cut as they rise more rapidly than
the river; the cuts are becoming gradually deeper into the beds.
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No. 12.  The following section shows the modificalion of the beds east-
wardly. The section does not reach to the horizon of the black slate.
The distance from the top of seclion to the slule is only a few feel:

+ Thickness, Eleration.

[
~ Feet. Inchea Feet. Inches.

—— i — — s a2 i

!

Yellow limestone, 5 leet below alate, {(7) and covered space _.__. 16 3 IF6 8
Red subsuil, lower part yellow maelite o . o ioieaaa.” 32 6. 170 5
Yellow marlite, a few beds of vellow rock on bop - o _o.-_. N 5| 137 | )
Covered space, covered with eeddr _ .o oo o eocen. oo ShE e ' | 51 110 | a
Yellow limestone, covered with cedar on all pnh:hen of soil —. - .. IR S~ 4
Yellow limestone .. .... S e SR e B idiis 55 | 4
Thin bedded limestone, lower limit 0f CeUAr..oo oo amnmns 10 g, 50! 4
Indurated blue siliciova mud. .o .o oo o .. ..o 3 4 39 ! B
Wallinh drah MORIITE . o e i i o 5 b i 16 2 | 2
Tup of beds, contaiving spherical mazses of Favosites.

RO R i i i e e T T i et (S L1 JO—— £ 1 P ——
Thin bedded pray lmestone .o oo oo oo e n ccseccamaan g H .

Bed of Mill creek. b A e =0 eeee- | i-__._.-
!

Between the place of this section and Bardstown the decomposed lay-
ers of the argillaceous beds have been wrought into common earthenware,
but the manufactory bas been discontinued. The reason of its discon-
tinuance I did not learn. The clay seems of good quality; though it
may be wanting in silicious earth.

As before stated, the yellow limestone terminates on the line on the
140th mile, where the base of it caps the hills. The dip increases and
brings up about 100 feet of the shell limestone ; in the 139th and 140th
miles are also a few feet of the silicious mudstone of the Silurian period,
which is cat by the turnpike descending the hill from Bardstown, near
Fredericksburg.

The belt of the soil which is characterized by the cliff beds of the
Upper Silurian, extends along the line from the 124th to the middle
of the 140th mile. 164 miles. This belt is probably above the average
width.

The belt of country particularly marked by the shell beds, silicious
mudstones, and marl beds, extends from the middle of the 140th mile
to the middle of the 166th mile, or 26 miles. As these beds are
variously modified, being layers, alternately, of sandy mudstone, indur-
ated aluminous shales, thin beds of shell limestone, or hard, resisting
limestone. The outcropping edges of these beds produce, by disintegra-
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tion, soils differing widely in chemical constitution, which consequently
differ greatly in fertility : the character of the soil always correspond-
ing in chemical elements to the beds from which it is derived.

On the silico-calcareous belt some of the beds coming to the surface
are mostly composed of fine sand and silicious mud; when these cap
a ridge, and no caleareous bed lies above them, the soil is quite poor, and
the timber invariably oak. The same rock composing these oak ridges,
when properly mixed with the waste of the calcareous or marl beds,
produces a fertile soil easily cultivated.

The first characteristic bed of the silico-calcareous rocks of this part
of the base line extends from the west side of Beech fork, from the 140th
mile to Little Beech fork, on the 148th mile. This bed is composed
of sandy mud shales and friable, irregularly thin bedded limestone,
abounding in fossil shells. The most abundant of which are Orthis,
and Spirifers, some of the beds being almost entirely made up of the
latter genus. These beds ave sometimes sufficiently solid to project
in cliffs, but usually they are soft; and the country underlaid by these
beds is in rounded hills and terraces; the soil almost invariably of a
black or dark brown color. The last beds outcrop along the valley
of Cartright’s creek, and extend to the 147th mile. The beds coming
to the surfice here are more largely interstratified with beds of marlite.
The hills are more rounded, and the soil is not so dark, partaking more
of the yellow and whitish color.

The bold springs which mark the more open upper part of these beds
in the valley of Cartright’s creek, have no equivalent at the base of
this sub-division of the Silurian rocks, where, the beds being quite close
textured, the springs are generally feeble.

No good section was obtained of the beds coming to the surface, from
Beech fork to Little Beech—no doubt on account of the softness and
easily disintegrating character of the beds; there being in this region
some 200 feet, beginning with the upper silicious mudstones at the top
and ending with the lower sandy mudstones and sandstones, the edges
of which are mostly concealed by debris.

The line of Doe creek shows a rapid dip from one to three degrees.
From the 144th to the 146th mile the rocks dip pearly due west. This

great dip brings up, on the east side of Little Beech fork, beds
alternately sandy and calcareous, interstratified with marlite. These
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beds are distinguished by a rolling country; the hills high; drainage
cuts deep; and especially marked on the line by a growth of large
poplar timber. These strata cover a belt of territory 10 miles wide,
from Little Beech to the head of Glen's creck, from 148th to 158th
mile. These beds are estimated at 250 feet of limestone and marl in
the upper part, with 490 feet of sandy and muddy members at the
Lase : making the whole mass 740 feet in thickness,

The western margin of this zone is somewhat modified by the waste
of the beds spoken of as forming the west side of Little Beech fork

Tl:e beds become maore silicious on the east slopes.

At the head of Glen's creek is an oak ridge, covered in some parts by
thin, fine-grained sandstones, which bave resisted atmospberic action;
while the softer, and more easily wasted beds, have crumbled and been
carried away.

Eastward of the divide between Glen's creek and the waters of Chap-
lin fork 190 feet of beds are exposed, immediately under the sandstones
of the divide before alluded to.

The zone covered by the outcropping edges of these and similar
inferior beds crop out east of Chaplin, producing a country of similar
soil and timber, extending from the first quarter of the 159th to the
164th mile, the surfice gradually becoming more level toward the east.
These last beds are composed of marlites, and soft shales, and fossilifer-
ous limestone. The land is of superior quality ; the hills rounded and
short. This zone is particularly distinguisbed by the red oak timber,
mixed with beech, poplar, sugar-tree, backleberry, &c.—red oak being
the inost abundant. These beds extend from Chaplin to the dividing
ridge west of Salt river, including the sandy beds at the base of this
division ; and are estimated to be 310 feet in thickness, from 10 to 15
feet at the base; being alternations of sandstone and marl in thin beds.
The sandstone at the base is distinguished by producing, on ridges, white
oak land. The white cak ridges of Mercer county are all derived from
the wasted materials of this bed.

The limestone beds seen at the crossing of Salt river are cut in a few
places by the branches west of the dividing ndge. The dip is so slight
that it is only apparent by levels taken two or three miles apart. These
comparatively horizontal rocks extend from 165th to 175th mile. The
slight westward dip brings, however, west of Harrodsburg, sbeut 240
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fect of limestone to the surfice, from beneath the sandstones of the oak
ndges. It is the middle and lower part of this 240 feet of rock which
produces the famous blue grass soils of central Kentucky. The masses
of these beds are usually thin; the bedding surfice generally uneven.
The body of the beds being filled with the remains of fossil corals and
shells. The action of the air. frost, and water upon these rocks is quite
rupid, especially in iinmediate contact with the soil, and where it is not
exposed to the direct rays of the sun. The rapid decomposition of
these beds have supplicd the waste occasioned by unscientific farming in
the early settlement of the country. Some plices have, however, been
entirely denuded of soil, making unsightly spots in this truly beautiful
district. The soil may be restored to such spots,il’ lying on a gentle
slope, in a few vears, by covering the bare rocks with waste straw, the
halm of hemp, in fact, anything to prevent washing, and which will, at
the same time, cover the rocks. A thin soil formed of the wasted mass
of the rock, united with the covering material, will give sustenance to
blue grass, which soon covers and accelerates the decomposition of the
rock on which it grows and to which its roots cling.

Near the base of this mass of 240 feet are intercalated several beds
of chert, seldom regular in thickness, and frequently interrupted. Im-
mediately below the chert beds are to be found caverns and underground
drains—the lines of those drains being marked upon the surface by
sinks or depressions,

Whenever the drainage of this country cuts below this bed, and the
dip is favorable, these underground drains pour forth the water which
had entered at some higher point, in many cases several miles distaot.
The beds are frequently interrupted by cracks and water courses. I
have proposed to distinguish them as the cavernous member of the
Lower Silurian rocks of Kentucky. It is probable that these are the
water-bearing heds reached by boring the Artesian well at Louisville—
the waters of which are already so celebrated.

It bhad heen predicted, before any considerable progress had been
made, that the boring would reach upwards of two thousand feet before
water would be obtained, the if beds outcropping to the east and south
held the same thickness at Louisville which they had at these outerop-
ping edges. This well of Messrs. DuPont is probably the deepest
boring ever made in rocks of the Silurian period. It certainly is the
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deepest in these beds made in the western States. The register of the
materials was carefully kept, as also the coarser parts of the borings
pumped up at ditferent depths. The analogy between this record and
that of the surfice section kept on the buse line, is sufficiently close,
both as to thickness and the material brought up, to enable an expert to
point out at the outcrop of the different beds as they came to surfuce
between Louisville and Dick’s river.

On Cane creek, one mile west of Dick’s river, the rocks are much
more disturbed than at any point observed on the base line since the
margin of the coal mensures was left in Hancock county.

The rocks near the top of the Bird's-eye limestone are ruptured and
tilted toward the west and northwest—between Cane creek and Dick's
river, the angle of dip rising frequently as high as 15° to 18°. The
gorge in which Dick’s river flows is apparently an open fracture, since
the rocks generally dip away from this river when the bends in the
stream are sudden, except at the points coming forward into the bends,
which are long and parrow; in such cases the point frequently fulls or
dips toward the river ; but, even then, rocks on the opposite side dip, as
usual, away from the stream.

It is not probable that the gorges in which Dick’s and the Kentucky
rivers flow are due to denudation; but it is a legitlimate inference, from
the arrangement of the rocks forming their sides, that these rivers flow.
in the lines of original fractuves produced by the upheaving forces ele-
vating these rocks from the place in which they were deposited to that
which they now occupy.

Mr. J. E. Thompson states that the 171st mile post of the hase line
is near the center of the belt of blue ash, walnut, and sugar-tree land,
which extends towards the north and crosses Kentucky river in the
neighborhood of Munday's Landing, baving an average width of two
and a half miles. On the south side of the line this helt extends toward
Danville, gradually spreading or extending in width, at Danville it being
from 6 to 8 miles wide. The whole length of this peculiar soil south of
Kentucky river being about 20 miles. The same belt of land extends
north of the Kentucky river into Nicholas, Woodlord, Bourbon counties,
&c., expanding in width north of the Keatucky river.

This peculiar soil being produced by the decomposition of the lime-
stones rmmediately above the cavernous member of the Silurian rocks,

6o
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and the decpest seated rock of the upland country of middle Kentucky,
its margin indicates precisely the form of the great anticlinal axis which
divides the State. If this boandary was correctly defined, it would at
once give the key to the dip over a vast extent of country, and deter-
mine nearly all questions in relation to Artesian wells. This is becoming
a subject of considerable importance, in an economical point of view, in
addition to its scientific interest.

The Bird's-eye limestone forming the walls of Dick’s river is in com-
pact thick ledges, from 2 to 6 feet thick, varying little in character for
175 to 200 feet.

The deepest cut rocks on the line are seen at the crossing of this
river.

After crossing Dick’s river the line lies for mearly six miles in Gar-
rurd county — the surfice rock being composed of the beds pear the
top of the Bird's-eye limestone. On the 180th mile a considerable
uplift is crossed. Where it was examined, the rocks on either side dip
from a line to the east and west. Three fourths of a mile to the east
a branch runs parallel to the Lexington and Danville turnpike. On this
branch is seen a reversal of dip for a considerable distance on a west
and northwest course. Approaching Kentucky river with the line of
the branch the dip is seen gradually to cbange, and, finally, near the
river, the dip is to the southwest and away from the line of the river.
The greatest angle of dip observed being neurest to the river : the angle
of the dip varying from 1° to 50°. The beds being, moieover, fre-
quently fractured and slipped. The line of greatest fracture, or main
axis of disturbance, lies on a course north 10° E, Seath 10° west.
The mouth of the branch enters Kentucky river opposite Boon’s knob,
which is an isolated mass of the Bird's-eye limestone, 210 feet high,
separated by the fault before alluded to, which crosses the Kentucky
river near this point. The character of this disturbance is considerably
changed on the other side of the river; the rocky masses on the west
gide appear lifted, while those on the east side are fullen foiward and
depressed. The axis of the fault on the north side of the river, so far
as examined, coincides with the line of Big Hickman creek.

A remarkable disturbance in the rocks was observed on our return
from the work of the base line, a few miles east of Winchester. It is
not improbable that the fault at Kentucky river may be extended into
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Clarke county, and this disturbance and that in Clarke may be cotem-
poraneous. The rocks disturbed in Clarke county are the yellow
magnesian beds of the Upper Silurian date and the beds of black slate.
These disturbances, if connected, would determine the geological period
in which they occurred, and would doubless throw much light on the
apncient coast lines of the different geological epochs ruptured by the
fault or by a succession of disturbances. At all events, there is no
doubt that the fault, and the lines of the Kentucky and Dick’s rivers,
which lie in the deep gorges of the Bird's-eye limestone, are cotem-
poraneous and produced by a common cause.

On the 181st mile, the line crosses the Kentucky river and enters
Jessamine county. On the 182d mile, the line cuts a bend and crosses
the river twice. The Bird's-eye limestone is no longer seen after enter-
ing Jessamine county, while the sandy and marly beds, equivalent to
those on the west side of Salt river, prevail on the 165th mile, making
a distance of 106 miles along the base line. The distance between these
beds is probably greater hoth on the morth and south side of the line.
On the 185th mile, the Kentucky river is crossed the fourth time.

The land between the third and fourth orossing of the river is rolling,
the hills rich and rounded, being composed of soft beds consisting
of soft muddy sandstones, altervately with thin beds of marly clays
and limestone. The mixture of the decomposed materials of these
beds forms a soil very rich in all the elements required for farm crops,
while it is friable and easily cultivated. The steepest hillsides are culti-
vated in corn and other plowed crops; yet such is the softness of the
beds composing the hills, that the soil is kept up and restoved by fresh
disintegration for years on slopes from 30° to 45°.

From the fourth crossing of the Kentucky river to Richmond, (198th
mile of base line,) we passed along a level country. Toward the west
the lines of the creeks cut deeply into the soft measures lying between
the magnesian limestone of Upper Silurian date, and the Bird's-eye
limestone, and the equivalent of the beds spoken of as composing the
surface rocks of Nelson, Washington, and Mercer counties. The lower
beds of these measures, as seen in Jessamine, Garrard, and the western
part of Madison counties, are softer than on the west side of the great
anticlinal axis. No positive determination was made of the thickness
of the soft measures alluded to, but they are believed to be thicker on
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the west than on the east side of the axis. What part of the thickness
i8 lost to view by the sinking of these beds on the east side of Big Hick-
man has not yet been determined. The rocks are more fossiliferons on
the east than on the west side of the axis, and the fossils are less washed
and broken.

Near the fourth crossing of the Kentucky river a thick bed of red-
dish limestone i8 seen in outcrop, about 70 feet above the river,
filled with the remains of Isotelus platycephalus (gigas.) On the 195th
mile considerable beds of sandstone are seen in ledges from 20 to 30
feet in thicknpess; the upper part of these beds having a number of thin
beds of limestone intercalated. In some localities the beds are replaced
hy segregated masses of limestone which occupy their places.

The upper part of this member forms the surface rock in the N. E.
corner of Garrard county, on the tops of the hills, locally capped by
from 10 to 15 feet of marly clay. When this last bed caps the
hills, their sides are frequently covered with a fine growth of black locust
timber.

Under the sandstone beds at the fourth crossing of Kentucky river
are about 200 feet of beds of alternations of limestone and marlite,
Although the valleys are deep, and the sides abrupt, still accurate
minute sections are difficult to obtain on account of the loose debris dis-
integrated from the soft materials composing the hillsides concealing the
outcropping edges of the strata.

East oi Paint Lick creek the line crosses a series of hills capped by
wasted fossiliferous sandstone. These beds contain comparatively little
lime, hence the soil is inferior to that derived from the decomposition of
the beds lying below and farther west. The timber on the sandy beds
is principally oak and hickory.

On the bottoms and slopes of the low bills on the west side of Silver
creek, great quantities of quartz pebbles and geodes were observed cov-
ering the land and mixed with the soil. The pebbles were, doubtless,
derived from the conglomerate lying farther south. The geodes are
from the sub-carboniferous limestone; many of them containing charac-
{eristic fossils of that formation.

The rocks seen on Silver creek dip in the direction of the stream to
the northwest, at an angle varying from 4° to 6°. The dip with the
line of the branches and creeks from the 187th to the 196th mile is the
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usual arrangement of the rocks. To the north about 10 miles, on the
Kentucky river, the dip is reversed, and would form a synclinal fold,
between Ricbmond and the Kentucky river. On the head of Tate's
creek, near tbe Richmond and Lexington turnpike, (197th mile,) the
upper beds of the sandy mudstones dip under the base of the yellow
magoesian limestones, equivalent of the beds of Nelson county. Near
Owingsville, Bath county, is a point west of which the yellow limestone
is not seen.

East of Richmond the surface of the country gradually falls off in
altitude, from the 198th to the 209Lh mile, when the Kentucky river is
crossed for the fifth time. The valleys of the branches and creeks
which cross the line, are not cut so deeply into the rocks between Rich-
mond and the Kentucky river on the east, as they are on the west.
The lands east are generally level ; the rocks on the line have little or
no dip, except locally. On the 203d mile the yellow or buff beds are
well marked on the plantation of Mr. Peter Todd, where they are
capped by sandy shales.

On the 204th mile, on the farm of Solomon Turpin, the white earthy
beds, recognized as the equivalent of the beds near the favosites beds of
Nelson county, are cut by the drains. The land is level ; the soil whit-
ish and swampy.

Oun the 205th mile the wasted beds of black slate are seen, capping
elevated situations. Slips of the beds again bring to view strata which
had previonsly disappeared below the surface.

At the Flatwood's Meeting-house the beds lie level. Near the saw-
mill of Mr. Henry Moore, search has been made for coal in the black
slate beds which have been confounded with the bituminous shale asso-
ciated with coal beds. It is quite impossible to obtain coal in the black
slates and its inferior beds. The rocks intervening between it and the
coal beds observed farther east, are several hundred feet in thickness,
burying the black slate under the lowest coal beds to that depth. On
the 210th mile, on the north side of Kentucky river, the point in
the bend falls forward towards the river, and is capped with the knob-
stone, equivalent to the Waverly sandstone of Ohio, and the beds of the
knobby country of Nelson, Bullitt, and Jefferson counties.

The 212th mile is located on hills covered by the waste of slate
beds, and the lower part of the knobstone based on the yellow mag-
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nesian limestones, which have considerable quantities of chert inter-
calated in beds and segregated masses Small pieces of crystalized
copper pyrites have been found in several places near the line in those
beds. BSeveral of the most noted localities of *copper™ were visited ;
nothing was seen which would, in our opinion, justify expensive workings
in any of these localities. The 213th mile post would come in the
Kentucky river, which was crossed here for the seventh and last time.

The bank of the nver, on the west side, rises into a perpendicular
¢liff, of which tbe following 18 a section :

No. 12. Section at 213k mule post base line.

Thickness. l Elevation.

Feet. [nc_hn,': Feat. JIm'.'hu..

Black slate, top beds earthy, probably possessing hydraulic prop- !

BB e S L g D, e e A e e B e e R 130 | .. ... R | ' S,
Earthy limestone and cherebeda ... . " [ N P - |- R
Limestone, gray and yellow _ e | B |isanang - R

Bed of Kentucky river. : f

The timber has suddenly changed in character. The waste on the
hill tops of the knobs is covered by black pine and whortleberry bushes,
or chesnut cak and red oak ; the sides with laurel and pige.

From the 213th mile the “ Mountains ” are in sight. The highest of
these mountains are generally from 600 to 650 feet above the drainage

at the base.
The charactenstic features of this {ormetion are well marked here:

the hills are steep and rounded; the outliers of the sub-carboniferous
limestone and great sandstone at the base of the coal measures standing
out in prominent, isolated hills beyond, and as high as the general mass
from which they have been disjointed by the same force that elevated
the rocks of the surrounding district; subsequently these outliers have
been further severed from the parent rock by the action of running
water seeking the deepest lines of fracture, and thus wearing away and
undermining the softer layers upon which the more massive rocks repose,
which, splitting at right angles to the bedding, finally are precipitated
into the valley, leaving the remainder of the outlier standing with nearly
vertical walle.
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The pebbles of quartz of the conglomerate are strewed miles from the
parent rock, having resisted the disintegrating agencies which have car-
ried away the finer and more soluble earths.

The 213th mile lies on low hills of slate. The 214th mile crosses
Calloway’s creek. The 215th mile begins at the base of a pine-covered
knob on the waste of the knobstone, crossing near the summit and end-
ing on the benches at the base of the “ Lone knob.” The 216th mile
rises the Lone knob at the north end, and cuts the summit at the edge of
the precipice of sub-carboniferous limestone, which rises npearly to the
extreme height at the north end. The summit, at the south, is capped
by sub-carbonilerous limestone; the north end by blocks of the great
sandstone near the base of the coal measures. The sides of the knob
are precipitous on the northeast aud west sides. On the south it rises
by a rapid slope. The height above the drainage at the base of it is, by
barometer, 623 feet.

No. 14. The following section is from the southwes! side of the
Lone knob, Estill county :

! Thickness. Elevation.

! Feet. Inches! Feet, Inches

Sandstine, io two benches, at north end of koob oo oo eeeae . 18 ieauecl BRF s
Iron aore and earth, resting on llmestone ... _. 0 .| 61} | .ac..
Sub-carboniferous limestone, upper beds hard, sod in Ied"'m Bto i
10 feet thick .. ___ 150 | oooeae 71 1 T
Knobstone nnd mtcred spnf.e. ‘with & r-ew Itdgm u[ har:l m-.l:tane J
cropping out. . oo aceen s R B | L1 S R 1] O P
Ehule Leds, containing kiduney- uhlpnd ‘masses of carbonate of iron| 15 ...... S | E P
Black alibe_ .o o oo o e e et e 26 i ______ .
Branch at foot of knob. | I
|

The steepness of the hill being unfavorable to correct results by the
Locke’s level, the barometrical determination of the height is taken as
being more reliable. Subsequently a carefully made detailed section of
the sub-carboniferous limestone was obtained at Cottage furnace; by this
section the limestones are found to be thicker than at the “ Lone knob.”
I do not infer that the limestones at Cottage furnace were originally
thicker than at the knob; but suppose that all {he limestone at the knob
may not have been included in the section above; the base of the mass
was probably hidden from view at the knob.

The whole line from the 216th to the 235th mile crosses drains which
out into the limestuma
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The following section obtained on the 218th mile will give the char-
acter of the beds cut by the branches of Cow creek, and especially the
beds of suh-carboniferous limestone which are cut by all the drine on
both sides of the ridge dividing the Kentucky and Red rivers from Cow
to Lo Devil crecks, from the 218th to the 235th mile.

The character of some of these drains and gorges will be particularly
described in a subsequent part of this chapter.

No. 12.  Section of the lmeslone of the sub-earboniferous beds, lying
between the knobstone beds and the greal sandstone at the base of the
coal measures of Estill, Powell, Owsley, and Morgan counties :

g e e ——

—_ -
i ]

Thickuess. | Elevation.

|
| Feet. iIn-:bnl Feet. [oches.
i

Thick, irregularly bedded sandstone; fine, sharp grit; remarkable | _

for obliquity of lines of deposition. produced by currents from i !

LU - P e ST RN B | - Ny PSP, G - B PR
Thin bedded sandstone, sharp Bt .« ccececcmeemae cmmemacmeaea! 10 joais 3 .. i
W hitish silicious thales, when first opened gray-lead colored, espe-

ciully newr the base _________ . ieeiaecceeca- . - [ ——
Flaca ol ore bels. |
Gray shales . _ .o o e ey - [ e 250 |_ . ...
Buff thin bedded earthy yellow limestone, containing a few [uasils;

character not preserved _ . .oceioc. vimmmscmen i ——————— B loceeaa] 248 . .
Thin bedded earthy limestone, containing Retepora, Archemides,

AN PEDUIOIBIUN - +eev —onvvensanasnarmmannsnmmmmeeeeene| 9| 81 S0
Thick bedded gray-dreab limertone. ..o o ccemiicccmmaceaad i & e - =Y 'l
Covared apace, with alumimans and eslcareuns phales? .. -..__----! 10 ... 224 4
Whiti=h colitic limesione, in flags, coutsining Pralremiles pyrifor-|

mig ol 'tlrgt!iu,_..-----._-..--_.-_.;_-“u-.-......-.:-._-- L1 214 4
Bulf limestone; upper part earthy and solt, breaking into irregu- ' |

lar angular fragments. .o oo ceoomecmee ccmemem o meeamameman) 1L Lo 204 i
Semi-volitic crystalline limestone, producing red earth by diginte- an 1 -_

Erlion o - e eimm e e e | d
Rough concretionary bluish-gray Hmestone .. oo oo oocioananas w .. 1M 4
Gray limestone, with baff enlored segregations . .- oo oco.._. ! 2 6 161 4
Bright buff colored earthy limestone, non-fossiliferous .__....._. i 4 G| 158 B
Irresular thin bedded greenish-gray limestooe, noo-fossiliferous—

the top of the bed baviog a few beds of chert ... 24 |......] 154 2
Base of Coltage [urnace atack.

Section below Furnace. ]
Thick bedded limestone, semi-oolitic, apper part non-fossiliferons,| |

conlainiog beds and segregations of green flinot, the luwer part |

of the bed cootaining Pentremites, Crinoidea, Bellerophon, and !

rouAnE ol T L e L e b Ry | R i e 130 2
Hlue earthy limestone and shales, eontaining corals, Spirifera, . |

Penbratular, Retepora, and Crincidea_ . _________________.... 38 6 108 | 2
Boft earthy yellow limestone. . ..o oo 56 .__.._.'! &0 6
Base of mb-carboniferous limestone. | |

Section of Knobstone abore Cow ereek. |
Bolt greenish silicious shmle, (knobstone) oo veooccmomnaaoon] 3210 R L T -
Hurd beda of greenish sandy shale .. _..___.__. TS ! IRt I R
Hard heds of fine graioed sandstons . - ... -~ -o--v.roo.| 16 |.o.. o s
Bed of Cow cresk. l 1
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The sub-carboniferous limestone, by this section, appears to be 186
feet thick. The knobstone is cut by the drainage (G4 feet below the
limestoune, at the place where the section was taken. At the point where
the base line crosses this branch the knobstone is cut much deeper—
about 300 feet. This section, with slight modifications, would apply to
the sides of the numerous deep drains which the line crosses to the
235th mile; the cutting into the knobstone becoming gradually less and
less to the bhead of Miller’s creek, when the knobstone disappears under
the superior beds; the head of the section gradually increasing by the
additional thickoess of coarse sandstone and conglomerate, until the con-
glomerate and associated beids attain a thickness of 243 feet—the sec-
tional cuts made by the branches being kept up to about 400 feet. All
the streams on the line bave precipitous bauks, either on one or both
sides, from the 218th to the 23oth mile. The valleys from the summit
of one ridge to that of another vary from 1,400 feet to 3,000 feet.
Of these drains, no less than forty were crossed in seventeen miles
between the points referred to.

Our work, in crossing theseahrupt valleys, was very laborious. Owing
to the precipitous character of the walls ol these valleys, it was neces-
Bary, in crossing them, either to head the valley or to find a break in the
will, on one side, by which to descend; making egiess from the valley
by some similar drain on the other side; but, since these drains were
neither on the line nor opposite to each other, it was frequently necessary
to walk from one to three miles to cross ravines only 2,000 feet wide.
In addition to these difficulties, the sides of the drains were frequently
grown over with underbrush, matted into a dense mass by vines growing
amongst it.

The ridge dividing the waters of Kentucky and Red rivers, (the
summit of which is also the dividing line between Estill and Powell
counties,) and the continuation of the same ridge dividing Morgan and
Owsley counties, frequently crosses the base line in its tortuous course
towards the heads of the water courses by which it is eroded.

At the head of Miller's creek the ridge is interrupted and is no
longer continuous. Miller's creek rises north, and the South fork of Red
river south of the summit, thus throwing the highest ridge in lines
nearly at right angles with the axis of the main ridge, which again
assumes a continuous line on the east sile of Miller's creck. The

67
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course of this ridge deviates sometimes several miles from a straight
line, the irregularities being sometimes in curves and sometimes forming
the sides of an acute angle.

The “ Old Furnace™ of Estill county lies north of the 223d mile.
The highest land found in the county lies half a mile west of the furnace,
where the sub-carboniferous limestone comes nearly to the top of the
ridge. The ridge is capped by the ore bed under the great sandstone
before alluded to. At this locality the ore is associated with a thin coal
from 2 to 6 inches thick. East of the furnace, near the 224th mile
post, the coal of this geological horizon bhas increased in thickness to
nearly two feet. It has been opened and wrought; but the supports of
the drift have fallen in so as to make it at present inaccessible.

North of the furnace lies a fine example of the sandstone at the base
of the coal measures. On the north side it is 235 feet in height. The
sammit of this rock is less elevated than the sub-carboniferous limestone
half a mile to the south of the furnace. Between the furnace and
the “State House "'—a conspicuous clilf’ of this sandstone—tbe rocks
ure seen dipping to the north from 57 to 207, with evidence of much
slipping towards the north. The ridge along its whole length shows a
dip on either side away from the ridge both to the north and to the
south. The high land west of the furnace is dome-like, and the dip is
also from it in all directions.

The materials at the base of the State House sandstone are found to
vary remarkably in short distances.

The sandstone is usually found resting on beds of silicious shale, with
locally thin bedded sandstoue, which, when present, are found to be well
marked by impressions of fossil plants. Under the sandy shale and sand-
stone thick beds of clay are found in certain localities, which is used as
a fire clay at the old Furnace, and is reported to be of excellent quality.
It is wsually under the honzon of the fire clay bed that the ore bed is
found. In some localities the clay and sandy shales are absent, and the
ore is found resting on the water-worn surface of the sub-carboniferous
limestone. The base ol the “ State House " sandstone, in such cases, is
separated from the ore bed by a thin bed of clay or silicious shale. The
modifieations of these beds are numerous; the above mentioned are the
most common. The ores are raised both by stripping and by drifting;
the bed varying in thickness from 3 to 24 inches. Not having the time
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at command, while carrying the base line through the territory where
these beds are most fivorably cut, the associate beds have not yet
received the examination that their importance demands.

The 224th mile post fills near the corner of Powell county, in the
Estill county line; the base line crosses to the north side of the ridge,
within a few yards of the corner; after crossing one stream the line
recrosses the ridge to the south side.

The 226th mile post falls on the slope of the hill, on the east side of
Miller’s creek, baving crossed the branch called Lowry’s branch of Mil-
ler's creek.

The 227th mile crosses to the north side of the ridge, and again lies
in Powell county. The dividing ridge lies south of the line from the
227th to near the end of the 233d mile, making a great bend to the
south between the 231st and 233d mile. From the 233d to the middle
of the 236th the line lies in Owsley county. On the 230th mile the
conglomerate sandstone attains its maximum thickness, and the hills are
capped with soft beds lying above it. The drains and creeks cut the
knobstone for the Jast time on the line on the 229th mile.

Eastwardly from the 229th mile the bends of the streams are nearly
all at right angles, sharp and abrupt—the valleys walled by the mass of
coarse sandstone, which is so prominent a feature on Buaker’s branch of
Little South fork of Red river, Graining Block creek, and numerous
nameless branches on the north side of the ridge; and on Miller's creek,
Low Devil, and smaller streams on the south side of the ridge. Some
of the walled sides of the Little South fork are said to be impracticable
for seven miles, where it is walled in, nearly perpendicularly, to the height
of 200 to 300 feet without a break. The same remark will apply to
the valleys of the numerous branches of Graining Block creek. The
head of the Hotel branch terminates abruptly against a cliff 250 feet
high, the chasm being about the same width.

The base of the sandstone is frequently exposed from the 227th to
the 234th mile; it was examined carefully on the line for the ore and
coal beds of this horizon. The coal was seen in several valleys. The
ore bed was not observed east of the 227th mile. North of the line, on
the main branch of Graining Block creek, the coal is said to be four feet
thick, (on the 233d mile) On a branch of Red river, north of the
254th mile, three fourths of a mile distant from the line, the coal was
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seen well exposed ; it was only eighteen inches thick. At this locality
no traces of the ore were seen.

The rocks begin to dip more rapidly toward the east on the 236th
mile; and at the crossing of Swilt’'s Camp creek the top of the con-
glomerate sandstone is seen for the last time, the level being wuch lower
than at the head of Low Devil creek, where it is the surface rock.
About 80 feet above the conglomerate is a sandstone, into which is
wedged a coal, varying from a line to several inches in thickness. This
bed is frequently parted and insinuated between the cracks of the rocks
above the place of the bed. The sandstone varies, in diflerent localities,
fiom 15 to 35 fiet. It is usually well marked by impressions of plants.
The space between the conglomerate and this bed i1s filled with soft
material, mostly covering the outcrop of the sirata.

The parts exposed were composed of sandy and aluminous shale.
When decomposed, these beds form a soil which produces well for a
short time, especially in places where the surfuce is reasonably level.
Near the top of the conglomerate, and at the base of the soft beds, is
generally a Lelt of hemlock, and white and yellow pine timber; while the
upper part of the soft bed supports a beavy growth of poplar, white
oak, black oak, and black gum.

At 1he Spruce gap, at the bead of Low Devil creek, the dividing ridge
is very much depressed. It was through this “gap” that the original
inhabitants passed on their journeys between Red and Kentucky rivers.
The old Indian trace through Spruce gap is even now considered the
best route between the two streams.

The soft beds referred to above, as lying above the conglomerate, are
probably the equivalent of the shales of Little Sandy river, (see Vol. 2,
page 301, Kentucky Reports,) given in the upper part of the section
as being 100 feet thick. A more detailed section 18 now given on page
352. No coal beds were seen in this mass. The cuts on this part of
the line are unfavorable for special sections. The hills of soft measures
rise as high as three hundred (300) feet above the drainage, marked by
two to four benches of harder materials. No beds of coal or iron ore
are seen from the 237th to the 243d mile, which reaches and crosses
Stillwater, a branch of Red river.

Considerable disturbance is again seen in the rocks on the east side of
Stillwater creek. On the west side, on the farm of Mr. David Rose, the
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first coal above the conglomerate is agnin seen—it is only 6 inches;
five feet below the coal is a bed of compact silicious rock, containing
from 4 to 6 per cent. of iron (?). Lithologically it is the exact counter-
part of the silicious bed near the road al Star furnace, Carter county.
This bed would fall into the section at Star furnace, given on page 353,
Vol. 2, Kentucky Geological Reports, inmediately above the Star fur-
nace sandstone. South of 243d mile post the coal bed above referred
to lies in the bed of the creek, at the old mill. The sandstone at the
first locality which overlies the coal bed thins out in the distance of half
a mile, and the coal at the second locality is covered by silicious shale.

On the farm of Mr. Abraham Swango, eastwardly of the second
locality half a mile, the coal and sandstone are brought above the druin-
age, to be again carned down by a dip of from 0°%0 15°. This rapid dip
continues a very short distance, and at Mr. Adam Harmon’s we have
the coal, seen at Stillwater, again brought down to the level of the drain-
age. The hills from Stillwater to Lacey’s creek, 243d to 246th mile,
rise above the drainage from 180 feet to 250 feet.

The section of the base of these hills, so far as obtained, shows the
game measures on both creeks.

Ascending the road branch of Stillwater creek one and a hall miles,
the dividing ridge between Stillwater and Lacey’s creek is reached. The
elevation above the three vein coal, in section No. 13, is 190 feet,
divided into four benches or terraces. The road passing through a gap,
the extreme height of the hill is not given

The last section of these beds was obtained near Mr. Harmon’s, as
follows :
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No. 13. Section of coal measures on Stillwaler, near the farm of Mr.

Ad’am Harmon.
|
| Thickness. 1 Elevation.
Feet. lun'lm-l Feet. illn.r.:hﬂ-
|
Bapdatone bench. .- cccorrarrcccnim i sn s e mm e m e s ———— ! 25 ___.,l 5] 101
BB TN . i o i i s s e o A | 1. 6 t €3 1ngg
T e E’ 62| 4
Bandy shale - .o i cmnim e et s e m e e mea i 217 hd 1[]_!,5.‘
L o e S i B e T s M B i i B e B i Hig B4 |
RN ey el L - B
e RS s USSR R DA RO e IESSRS T I L
Bluish aluminous cllj' ------------------------------------- [ 4 amaaar BT 4
Bluish sluminous clay, with fossils _____ e L e pLiE 2 e-ea.| 53 4
ST R T P e R e e i S e el e SN 1 | -‘..._-} sl 4
Thin bedded aandatone_ o _ i e mmmaime —ee—a 1 . | [ 44 | 4
Blue nml.biuckahu.le.-----...---_..---...---.-__--.--_--_---l 8 .| 28| 4
Sanditone, thick bed _. ... s i e e e S A S R e e 11} 4
Coul, 4 t0 15 inches ... .mmvemmmmemn e - 4 6| 4
Sh. ult B B TR o o e e e = i ----_._----] |l e [ ] P
Sanditone, thin bedded; branch; equivaleat of Star furnace swack |
sundsiope. I |

e

On the rnad line from camp on Stillwater, to Lacey’s creek two
exposures of the section at Stillwater was seen on the waters of Lacey’s
creek.

The materials composing the hills between Stillwater and Gilmore
creeks are soft; the hills rounded, and very steep.

Immediately south of the line, 247th mile, on Lacey's creek, on the
farin of Mr. Jos. Rose, the following section was obtained ; it appeais to
be the equivalent of section 13 at Mr. Harmon's, with the addition of
the masses below, seen at Mr. David Rose's, on Stillwater, (2:43d mile.)
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No. 14. Seclion of coal measures on Gilmore's creek, on 248(h mile,
base line.

i tpietal ‘— bl e A Py e e e s —

|
Thicknesa. i Eleration.

I
Feet. |Inches Feet. iluchﬂ-

Covered apace, oceasionally showing beds of sandy ehale_ _....__ 60 " .__._. 104 ___._._
Course looae textured sandsbone .. .. occocece coccmemcccccammas . [ 1" E e
Sandy miewceous shale, dark-gray and yellow .. oo o0 6 ... | -
Pihinah mhala e s e e e L e | et L T —
Coal. Bitunioous - . ceee.. :

Shale, (pilicious mud) _ . o oo e e e cmmccmcsmmeae | AR e 42 6
Cool. Biluminmus _ __ . e e e cmm e e 7 M &
Aluminous parting, clay .. oo iceccm e cias ccmemmmemeean i 1 8- a3l 9
Coal. Bhaly cannel or 8pliot? - oo e e e e B a2 1
Ash colored shale . scimme s ccc s m st s e 15 * k| 5
Gray randy shale_ .o oo e e aaaaaa 1 4 16 ! 5
Prritilerous sandatone ..o oo o oo ciaaeas s i S A i 2. 10 16 1
Sand=tone, thick Masaes . .o ou oo oo e i imme cemcacccmmaaan 8. [ 12 3
Bhily: mimtbenmn o L S i i S e 1. B 4 | a
SN o - 0000018 8 e 0 08 5 e v, om0 8 b | I 2! 7
Shale, lead-gray _.-. oo ci e ac e -_,-.--.-J 2, 1| T
BandilOne .o i cemeccmcscc s s e ———————— 1 5 L L]
Brauch. i | i

— e e s e -

The beds cut by the valley of Gilmore's creek are the same as those
of Lacey's creek, Section 14. The section is not exposed quite so low
on the latter as the former. The sandy shale and sandstone are near
the foot of the hills, which receive an additional thickness of shale and
sandstone upon the top. All the beds appear to be composed of coarser
materials than further west. The hill land is becoming poorer as the
materials become coarser.

On the 250th mile the hills, in a few places, on the highest points, are
eapped by a bed of sandstone about 20 feet thick ; the ridge north of the
251st mile, the divide between the head of Johnson fork of Licking and
RRed river, is capped by this last rock. Immediately beneath the sand-
stone capping the ridge is a bed of iron ore; judging from surface
indications, the bed is from 18 to 20 inches thick; the ore appears to
be of good quality. The extent of this ore bed was not ascertained ; it
appears on most of the ridges between the Road fork and main Red
river, above Widow’s creek; extending east and northeast, disappearing
to the south and southwest; the hills in the latter direction being cap-
ped by measures lying beneath the ore bed.

Between the first and second branches of Johnson fork of Licking
the sandetone caps the top of the hill; the measuree beneath it being
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quite soft, while the sandstone is quite hard, it has been undermined,
and immense blocks of it are broken and tilted toward the valley.
Some of the blocks are from 30 to 40 feet in length, 25 to 30 feet
wide, and 20 feet thick—being remarkable objects; capping, as they do,
high very steep hills, composed of softer materials, which in many
places are not sufficiently wide to receive one of them on the top with-
out part of the block projecting over the sloping sides.

The valley of Wheelrim fork of Johnson cuts below the tops of the
hills from three hundred and forty (340) to three hundred and seventy-
five (379) feet. At the crossing of this branch, near Mr. Elam’s, the
following section is seen:

No. 15. Section al the crossing of Wheelrim creek, (255th mile.)

| Thickness. : Eleration.

I Feet, ;IT.I:H:IHI Feet. Ilinnhu-

| [P P —
Steep bill, in three terraces, capped by waste of * top hill rock ""_| 312 |.._._. -7 7 I S
Coal. Bituminous _. oo oo cem e mmemm mmmme e e 6| 35 ).
Grayoandy sbale .o oe e e e L T M 6
Coal _ 15, 5 o i e A e 71 30 6
Sandy 20od aluminous b e e R 1 3 0w 11
R # 05 B
M T PR e SR SR T haaiit el
BandatMe oo e e e e e ! D |comnnal BRIl
o PR e R e P e L e R R e 14 P S |
Micaceous sandatone sod shale_ o ..o -3 P 5
Bed of Wheelrim branch. I A A

S e it ————— —

There can be no doubt as to the equwa]ency of these with the beds
at Lacey's creek. The same beds as those of this section are seen on
Johnson's fork for several miles, variously modified in a few feet as to
the thickness of the coal and the separating masses. On the face of the
same cliff the changes are sufficient to alter every figure in the section.

On Johnson’s fork, at the “ Rock House,” the following section is cut :
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No. 16. Section ai “Rock House,’ on Johnson creek, north of 254th
mile, base line.

' Thickness. | Elevation.

Feet. Inches. Feet. LIm'J:,ml.

Sandy shale, 1ead-ETaY . .« rnuc e ie e a cem e ermn e mmmmam e 95 ... 95 8
gillllﬂin:d“l :a:lll—--u--a—nv-—----a--—-a---------u----------- .- --I-- E . g : 4

ray sa e e b R e e e Sl : SRR
Goul Bil‘;ﬂiﬁﬂlﬂ ............................................... Bl 4 4
Bituminous shale o o e cemmeame smmaae i 5 : 3 B

] i 5 o sy S i A MR e et S i e i 8! 3 3
Under ClaY oo cccmcccmmccnasnsmamsn s nmsmam e - ——— 1 L 2 ! )
Gray aandy shale. ..o occaaeeaanaa. s SR e 1 joacaail p B e S

The hills south of the place of this section, as determined by barom-
eter, are 350 feet in height above the drainage. The tops of some of
the ridges receive the ore bed and the sandstone above it.

The measures on the east side of Wheelrim creek are divided into
three benches, above the top of the shale beds at the top of section 16.

The upper of these benches, or terraces, is capped by a slope lying
under the top hill sandstone and ore bed. The hill may be divided as
follows :

No. 17. Section east side of Wheelrim creek, (255th mile.)

Thickness. Elevration.

Feet |Inches. Feet. 'Inchen

Corerad space, ci shales, with ca of sandstone..... 88 7! 954 18
Covered :;na,ﬂ.h Fﬂ:']'rm. EH}-.-.P?:EP ........... T [ | = N— © 166 3
Covered space, sandy shale, with s few plates of sandstone....._. 122 7. 148 3
Top of shale in section 16. i
Bamtin B e g e e e 25 2] 25 ]
Bed of branch i

The dip to the northwest with the valley in one mile is equal to 95
feet, a8 the rocks are slipped toward the line of the great streams and
from the dividing ridge. No fault was observed after a careful exam-
ination; the dip being apparent on Johnson’s creek, east of this place,
carrying the section at the head of the valley to nearly the same height
above the branch for four miles down the stream, which has s rapid
fall.

8
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The line from the 255th to the 258th mile post lies along the spurs
and breaks, into the valley of the Long branch of Johnson fork, lying
on the same measures.

The 259th mile enters the breaks and crosses the valley of Cow
creek. On the 259th and 260th miles the hardening of the measures
of section 17 is quite manifest; the slopes beneath the terraces fre-
quently present benches of compact, coarse sandstone, from 5 to 10 feet
thick.

Near the line on the Middle fork of Licking river the beds rise above
the creek, and a section was obtained from Middle fork to the top of
the ridge east of Cow creek.

By barometer the height of the ridge is 314 feet. The thickness of
the different members composing it are as follows :

No. 18. Section of hill between Middle fork of Licking river and

Cow creek.
Thickness. | Elevation.
Feet. lInnhﬂJ Feet. |Inches.
Heavy sandstone, 1510 25 feet . oo oo oo e e 15 |.. ool 290 |..a.-
Bhales and ore bed ____ . e 55 P | 265 |......
Bandstone and hard sandy shale, from 80 to 100 feet thick._ .. .. — 90 |______ 260 |___...
Whitish siliciows elay oo e . B [ 170 | ____
Loose coarse sandy shale. o o oo L | T5 | .l 162 ...
Black bitominous shale _ . _ o oL ] [ 87
Bituminous coal, 26 1o 28 inches _ oo o, 2 2 ’ B4 | 6
Compact sandy shale ___ . ___.__ e B e s ) L1 | 52 4
DDRPRMRINE v i s e e i e ao | ... T2 4
LA R R R S e R e 9l . 42 4
Coal, 4 to 6 inches thick ..o | Ao 23 4
Sandy shale, Tto 9 feet .. ooooooooo o __ B lewoeao 29 4
glncilnlunt, marked by fossil plants, thin sheets of coal injected _. ) PR 21 4
DRl e cm rmmmcm i mts e cnt s memmmssss s asss et | o i 15 4
Sandy shale in slope, partly covered . ... . .. _.__...___. 15 |.... 5
Middle fork. = 1 ol o

The masses of rock by their united thickness make only 230 feet ;
while the height of the hill is three hundred and fourteen (314)—a
difference of 34 feet—there being that amount of dip in the length of
the section. The direction of the dip is east. The west side of the
ridge gives nearly the same result; the measures are not quite so well
expoeed, and the dip, being more rapid, the measures at the base of the
section on Middle fork are carried below the drainage on Cow creek.

The line between Middle fork and Licking rivers lies over hills which
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are not sufficiently high to receive the ore bed and the sandstone over
it. At ope point on the divide the wasted blocks of the top hill sand-
stone was seen. East of Gardiner's branch the hill has lpst in altitude
and materials.

The following section exhibits the characters of the mass of the hill at
263d mile post :

No. 19.
Thickness. |; Elevation.
Feet. Inches. Feet. |Inches.
Top of hill. e e |
Sandatope, saparated into 3 masses by shale beds, 4 to 6 feet uch! BE | i | 143 L]
Dark lead-gray and dove colored sbale. .o coovoveicaean.n -meey BT B 57 8
Bed of Gardiner's branch on shale bed. ! I

To this section, on the 264th mile, near Licking river, the same beds
are cut about 30 feet deeper than at Gardiner's branch. In the mass of
shales mear the top of 57 feet, section 19, a coal is seen on Licking
river. Near the water, 71 feet below, a thin coal is seen. The shales
below the sandstone, section 19, have increased in thickness regularly,
from the west toward the east. On the waters of Licking and Burning
fork, they are modified by the intercalation of limestone, either in inter-
rupted beds or segregated masses.

Occasionally the shale beds are less earthy, and run into sandstone
beds of greater or less thickness. The intercalated beds of limestone in
the shales at Licking river, and in the valley of Burning fork, produce
a corresponding change in the character of the soil and timber—the
forest on the wasted shale in limestone beds being beech, sugar-tree, ash,
buckeye, linn, &ec.

The following section is from the north side of the valley of Burning
fork, near the house of Mr. John Prather, (267th mile):
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No. 20.
l Thickness. | Elevation.
i | :
Feet. ]Inl:hﬂ.l Feet  Inches
—— -—-—-i—-—— ——
Cuarse sandstone, usually covered by pine forests .. ... . ... 30 “--..-| 159 9
Bandy shale, gray and vellow . oo M | e 19 | 9
Black shales, with thin coel, (sugar-tree horizon, limestone?) . 17 (-meeaei 81 9
Sandy shales . oo i o s ciam el e s s e R s s e | Bd ! 9
Heary masses micaceous sandstone ... . .-cveecmmmerccccaeo—n 16 |t 4d y
Bituminous shale. .o oo .o oo e ccce s imamesioc s ccmmmmsaaa 1 2 28 | 9
Brtuminous eoal .- .. e e 1) |l . | 7
Silicions under elaF .. o oo eeccemaaae o 1 B 26 .]
Sundy shale, with a few beds of thin Heecy SLODES - oo 16 ey 26 ...
Dark-gray nhnlt (IR CBONB) . e e e i i ————— Mb | cinae 10 ...
Bed of branch, near Camp. l

The hlll is distinctly divided into three terraces, with steep slopes
between them.

The coal at 27 feet 7 inches is pyritiferous, and entirely useless. The
shales at the base of section are doubtless the equivalent of the upper
part of the 57 feet 8 inches of the shale bed at the base of section 19.
The shale beds at Licking are remarkable for their softness, great thick-
ness, and dark color. They are recognized in all the deep valleys from
Licking river to the 278th mile, (13 miles.)

Ope and a half miles west of the place of section 20 a coal is in
sight, near Adamsville. It is probably the 11 inch coal, at the base
of section 20, which is thicker locally than at the place of the section.

The dip from the head to the mouth of Burning fork is to the west,
and with the line of the stream. The distance is six miles; the same
beds being cut the whole length of the valley.

The beds of iron ore do not appear in the valley of Licking and
Burning fork; occasionally nodules of carbonate of iron are found in
the drains, denved, apparently, from the shale beds beneath the coal, at
27 feet T inches, section 20,

On the 267th mile the line crosses the road from the lower counties
to Prestonsburg, and continues north of it to Big Sandy river. The
ryad rises the ridge at the head of Burning fork by a gentle slope,
crossing through a low gap; the separation between the waters flowing
into Licking and Big Sandy is bardly apparent. The line lying farther
north passes the ridge at a rounded pinnacle io the ridge, at the head of
the Rock Lick branch, a tributary of Burning fork. At the head of
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Rock Lick the drainage is on the coal, at 91 feet 9 inches, section 20,
rising, by a steep grade, a hill 254 feet high, capped by the 20 feet of
heavy sandstone seen at the head of Johmson fork of Licking. The
ore bed under this rock was not seen at this point. Along the line of
Rock Lick the lower coal (at section 20) has a thickness of 20 inches;
the coal above, in same section, being represented by from 5 to 6 inches
of bituminous ghale. On the 247th mile these beds are separated by
only a few feet of sandstone. The rock separating these beds here has
the same general character of the rock supposed to occupy this horizon,
seen on Lacey's creek, Johnson and Wheelrim creeks. If this deduction
be the true one, the Licking shale beds are the equivalent of the soft
measures seen at Swift's Camp, immediately above the great sandstonpe.

The bill dividing the waters of Licking and Big Sandy becomes much
raised, not by the addition of other rocks, but by the local elevation of
the whole country. The beds of coal appear gradually to increase in
thickness, subject, however, to many local changes.

The sandstones are better defined, and it is probable that the shale
bed immediately above the great sandstone is thicker than when it is
first seen on Trace fork of Stillwater creek. The hill top sandstone, as
found at the head of Red river, is a most uomistakable horizon. The
rocks lying below it differ widely, both in composition and division,
even in quite short distances, rendering sections taken of the same bed
in different oulcrops, in the same hill, dissimilar in thickness and
material. :

The head branches of Middle creek, Green Rock fork, and South
fork of Jenny’s creek, falling into Big Sandy, head within a few yards
of each other. Rock House fork heads east of the ridge, at the head of
Rock Lick creek, and runs toward the north for a mile, when it turns
abruptly to the west and passes through a gap in the ridge. On the
south of the line the valley of Middle creek, within two miles, is 445 feet
below the top of the capping rock, at the head of Rock Lick.

Eastwardly, on the 276th mile, the valley of Jenney's creek is 611
feet below the same point; a very considerable amount of this sum is
duoe to dip.

The 30 inch coal seen at A. J. Rice’s dips with the line of Jenney’s
oreek, in half a mile, between Mr. Rice's and Mr. Payne Patrick’s, 87
fesb, about equal to the full in the creek between the two points.
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At the 272d mile post the top of the ridge is covered with the iron
ores of the bed under the sandstone, equivalent to the sandstone seen at
the Red river, Johnson’s fork, Middle fork, and the head of Rock Lick
creck.

This eandstone is, doubtless, the equivalent to the sandstone lying
immediately above the Baker bank, Laurel furnace, the coarse sand-
stones capping the bead of Cole and Alcorn creeks, the conglomerate
lying over the Carrington and Highton banks, near Steam furnace,
Greenup county, and the sandstone at the top of section at Clinton fur-
nace, (page 362, Vol. 2, Kentucky Geological Reports.)

On the 273d mile, near Jenney’s creek, we have the follo wing section :

No. 21. Section on farm of Mr. A. J. Rice, (273d mile)

= -

| ‘Thickness. l Elevation.

1 I i
| Feet. '!Inr.hﬂ..l Feet. Inches

Top of low hill. ! !

Woasted abhale bed - - oo cmcmiicmm e mccmraree e mama e - | N PR 125 . 6
Bandsiooe .. _- el 1 A et B e oyt RO |- i (et | 10s | [
Bituminous ghale_ ..o o .o e ccsm s es s ESe e eSS, - - B 70 6
el L e e e e e e F: L eyt 69 10
Silicions ODAEr CIBY - - - oo <o m e e e e e e | 6 10
Bandv shale . ... _. e - B e 66 ...
Bandstone . .o vt aaa e i i B - R —
Banndy Bl i i e e e e e s i 2 e i ] 1 - 4N .
Bandstone ______ .. ____._._. e e e o B S : - B P | I
Gray sandy shale .___. e e eama. 10 |.cee- - B
Sandstone - oo oeoooeaos i e S R A L3 L.--.-i ] e
Bituminous shale. ... .. .o occaion.a i e s s, e | B 3 6
Goal . . CUTTTUT s 4] 10
Bandy pray shales .. ..o — ... L e s e g e s e S i 40

Bed of Jenpey's creek.

o)

The shales at the base of the above section and upward, to 69 feet,
are doubtless the equivalent of the beds on the east side of the river, at
the crossing near Licking Station.

The dip at the place of section is eastwardly. There are many
changes in the direction of dip, running for short distances. The rocks
are laid in waves; the apparent dip is, therefore, in various directions,
the general direction being to the east or southeast.

The shales are probably increased in thickness at the base of the coal
measures. The sandstone beds are becoming much better defined, and
the coal beds have increased in thickness. The three feet coal (section
21) has a good roof; the face of the coal presented to the eye sppears
to be free of pyrites, and of excellent quality.
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The line on the 273d, 274th, and 275th miles lays in the valley or
on the spurs of main Jenney's creek—the 276th mile ending on the
ridge dividing Middle creek from the main creek. The 27Tth mile
crosses a high ridge between Middle creek and the East branch.

The nidge embraces no new measures. The hills are remarkable only
for steepness, and the increased thickness of the shale beds, and for the
better definition and less thickness of the beds of sandstone,

Half a mile south of the 278th mile, the following section lies near
the bed of the creek :

No. 22. Section on the east branch of Jenney's creek, south of the line

half a mile.

Thickness. F Elevation.

Feet. \Inchen| Feet. |Inches
Sandy BRI . . oo ho i i o i i e i M 45 .- 111 1
LV T T s, S K e AR e e D L B S ki I 66 1
Bandy shile, 110 2 fell .. ccacicpeimnasnsnssnaramassmmun nnan 2 caaa| 36 1
Pyritiferous sandstone .- oo o cicccccmmcicnm s mm e em e | o e B M 1
Hlack bituminoos shale _ .. v oo ol i mmsee s 10 ai 5
Ironore, 20 4 inchesd .o oo o ccc i csmm e ——————— 1 i k] T
Ol o s T L T e R e e 2 6 32 3
00 g o T e e e B LI e Sl el e et | A b ] 9
BRDY BRI o i o s o e e s S s i 15 aeea| 28 9
Clay and bituminous shale .. ... ... eceaeans L a8 S 13 5
L s o a v i i b e B e e o D T e [ a 6
B O o e L i s s e ) [ D 4 [
B o ] e T [ 1 3 ]
Sandy shale_____ .. __._. R e e - I P - J [
Bed of branch. ;

The dip is very rapid toward the northeast; rapidly running under
the beds at the base of section; the line crossing the branch on the bed
near the coal at 32 feet.
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INSTRUCTIONS

FOR BIDNEY B. LYON FOR THE PROSECUTION OF THE TOPOGRAPH-

ICAL BURVEY OF EENTUCEY, IN THE YEAR

1859.

You will complete the base line; running it, as heretofore, from your
last station near the mouth of Little Paint creek, near the cormer of
Johnson and Floyd counties, due east to the Virginia line.

You will select for this work the part of the season most favorable for
your operations on the line—taking advantage of the high water of Big
Sandy for the transportation of your supplies and camp equipage up to
Prestonsburg, or other point on that river, most convenient to your start-
ing station.

You will also connect the base line in Hardin county with the surveys
in Hopkins county, along the eastern margin of the western coal field,
through the counties of Breckinridge, Edmonson, Hart, Butler, Muhlen-
burg, Christian, and, probably, Warren, g0 as to define that boundary
line.

You will also make such surveys as may be necessary to connect
gsaid base line in Hardin county with the surveys in Hancock county,
and thence to the Ohio river, 8o as to complete the eastern outline of
the western coal field, from the point of intersection near the confluence
of the Ohio river and Tradewater, to near Hawesville, on the Ohio river,
in Hancock county, around the circomference of the entire western
coal field.

If time and means permit, you will also complete the Topographical
Geological Survey of Hancock county—so as to construct the map of
that county on the same scale and the same plan as that already exe-
cuted of Hopkins county.

You will griug your field work to a close in time to complete your

6
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plotting of the Topographical work, and write up your Report by
November, 1859, as well as to finish any other office work connected
with your department of the Survey.
You will also furnish me, in October, 1859, with a synoptical report
of your entire surveys, made during the years 1858 and 1859.
D, D. OWEN.



CHAPTER II.

REPORT OF THE OPERATIONS OF 1859, ON AND,NEAR THE MARGIN OF THE
WESTERN COAL FIELD OF KENTUCKY.

The work of the season began on the Ohio river, at Stepbensport,
Breckinridge county, extending into Breckinridge, Grayson, Edmonson,
Hart, Warren, Butler, Logan, Todd, Christian, Muhlenburg, Hopkins,
Ohio, and Hancock counties.

By my instructions, I was required to extend the work of this season
8o a8 to enable me to lay down the margin of the western coal field of
Kentucky.

The lines have been extended into the counties above enumerated, and
a skeleton mapis constructed on which is laid down the geological meas-
ures, forming the surface rock, when intersected by the line of survey.

The party under my direction began its field operations on the 21st
of April, and closed on the 12th day of July. During the early part
of the season the work was somewhat retarded by continued and heavy
rains ; notwithstanding which, the party has been able to accomplish
during the time they remained in the field, 482 miles of line.

A greater part of the region in which this work had to be done is the
roughest country in western Kentucky. The margin of the coal field
in western Kentucky is, as you are well aware, surrounded by the mill-
stone grit sandstones and the intercalated beds of limestone and
aluminous shales; usually dipping at a considerable angle. These
formations worn into deep ravines, by most of the water courses,
produce a broken country, while the interval between the streams
is usually filled with steep, rocky hills, Within this margin of mill-
stone grit the surface is generally more level, since the beds of
the coal measures are spread out with a dip, becoming gradually more
gentle from the margin toward the centre of the basin, with which the
surface of the country generally conforms.

To define the margin of the coal measures, which was the principal
object of the work of this season, the surveys were mostly located in or
near the belt of the millstone grit, and associated limestonesa.

A familiar acquaintance with the several beds of the millstone grit,
became of the first consequence to enable me to direct the work in such
a manner a8 to accomplish the immediate object of the work of this



548 TOPOGRAPHICAL RYPORT OF GEOLOGICAL BURVEY.

season as rapidly as possible, and confine it to as narrow a belt of coun-
try as practicable. In consequence, however, of the impracticable char-
acter of the country, and the want of roads along my line of observation,
many considerable divergences became necessary on either gide of the
exact boundary line to be defined; rendering it frequently necessary
to run around a country instead of passing through it; which, if prac-
ticable, would more effectually have accomplished the purpose intended,
t. e., to define the margin of the western coal field.

The surveys previously begun in Upion ecounty had been extended
into Crittenden, Caldwell, and Christian counties; now it was necessary
to extend them through the northern part of Todd, Logan, Butler,
Warren, Edmonson, the western part of Hart, the southern and western
part of Grayson and Breckinridge, to the Ohio river.

The coal measures on the north and east side of Green river were
found lying on the tops of the ridges and tableland. The branches
and creeks cutting through them have carried portions of them away,
leaving occasional patches and outliers on the ridges between the streams.

Before entering upon the details of this survey, the following section
of the millstone grit, and the limestone intercalated with it, will be given.
The beds of this section will be designated in this chapter by the num-
bers here severally atttached to them. No cut was found on the mar-
gin of the basin which gave the whole section; it has, therefore, been
constructed of two or more sections joined together—reference of local-
ity being made to the place of each part of the -section:

No. 22. Section of the Mllstone grit beds, al the margin of the West-
ern coal ficld of Kentucky, in Hancock and Breckinridge counties.

Material. Thickness. 1 Elevation.

!
L.Fu:.. Inches.| Feet. |Inches.
i
gommem 1| 6| 511 B . Place of Breckinridge coal, Hancock co.,
i = under clay and sandy shale.

-eeee| 210 2  Soft yellow sandstone.

—
——
L —— e
[l
2t

-, i




TOPOGRAPHICAL REPORT OF GEOLOGICAL BURVETY.

649

Section No. 22—Continued .

Filth Sandstone.

Fourth Limestonea.

Fourth 8. 8.

Material. Thicknesa Elevation.
Feet. |lochen F:lL1In=hu
i1
il 2 i
Tl 2
I - 1
I
e T 50 | _..._.| 470 2
P
E“*l
i
I 1 1
I |
10 8 420 2
T [, 410 2

Place of coal, (local)
Upper Tar sandstonas, {local.)

Heary sandstone.

Conglomerate, (local, )

u:[nirl'liut to the
" Shot Pouch Sandstone,™

24 Vol. p. B8,

Place of thin coal, (local,) generally dark
ahale.

Steep covered space, limestone, (?) Sea
Dia. No. 4, Vol. 1, Ky. Geol. Reporta,

Alominous shale.

‘Sandstone, thin beds, hard, fossiliferous,
from 4 to0 45 feet thick, (local.)
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Section No. 22—Continued.

Third Limestone.

Third Sandstone.

.

|
Material. | Thicknesa. Elevation.
|
: I
J-Faat. Inchea.! Feet. Inches.
.Z. s ks
S
b A
S 3 | ......! 326 2
37 |eeeee| WE I 2
|
I
]
53 4| o989 [
I
!
13 B| 205 | 10|
11 | o] 1T 2
i
1 - ety 120 2
14 B 164

i

Limestone, containing Productus and
Crinoiden (Locality, King's Hill.

Limestone, containing Belerophon.

Covered space, occasionslly showing

glominous shales.

The basé of the mass aluminous shale.

Limestone in thick beds.,

Alomipous shales.

Thin bedded sandstone, Tar Sandstone.

-] ! Thick bedded sapdsione, Tar Bandslone.
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Section No. 22—Continued.
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Becond Limestons.

Becond Sandstonae.

First 3. 3. First Limeatone

Material. Thickness. Elevation.
Feet. |Inchesn Feet. |Inches
e Lo
_4.’._ F i
L o | b |
= 37| 4| M9 e
e "
T | |
- . r
F A |
e L i i
N T |
-1 I i 112 2
Pl |
|
i
i 1 1 }
$-c 1 } !
| | 62 2, 992 2
g ) I
DS W i
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Yellowish gray limestone ; thin beds.
Boff limestone, (local.)

Chert beds, (local.)

Oolitie, (local.)

White limestone.

Coarse sandstone.

Conarse sandstone; obligue beds of deposi-
tion ; 4 beds

Lower Tar Spring Sandstooe, of Breck-
inridge county.

Marly shale containing lenticular masses
of limestone.

Limestone.

Blue gray marl.

Fine grained sandatone, 10 to 35 feet
thick.

Cavernous member of sub-carboniferous
limestone.
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The Topographical Geological Survey begins at Stephensport, Breck-
inridge county, on the Ohio river, on the cavernous member of the sub-
carboniferous limestone, (section 22.) The hills near the Ohio river rise
rapidly, and include sandstones and limestones Nos. 1 and 2, the hill
being capped by sandstone No. 3 in a few places ; the various changes
in these beds may be seen by the several sections on the lines traversing
Breckinridge, Grayson, and Edmonson counties.

On the east side of the mouth of Sinking creek the cavernous mem-
ber of the sub-carboniferous limestone is in sight, while the beds on the
west side are covered by the wasted materials of the same beds at their
outcrop, and those lying above in the hill, concealing the lower part of
the section. Half a mile south of Stephensport, the lower part of the
hill, on the west side of Sinking creek, is made up of hard and soft
material, producing two distinct terraces. From the top of the terraces
to the top of the hill, we have the following section :

No. 23. Section south of Stephensport, Breckinridge counly, half a
mile from the Ohio river.

. ——

]| Thickneas, ' Elevation.

1 I - ’
| Feet. Ioches. Feei. Inches
I 1 ]

i B e e i

Top of hill. ! [

Covered Bpace . .o oo e i cmcm e e e amem e a 30 .._... oo 9
Y ellow sandstone, with vellow aluminous epots, Jin cuvmea"j S ) S 261 | 2
Covered space _____ __ o .coo . cmceamcnes smmeeeeoe P4 el 239 2
Limestone, upper part earr.hv R SN e L et O S R 15 .a_... 1E5 2
Earthy ash-colored shale __ .. ... oo, M6 170 2
AR RbO = s e e e e e e T T MW . 154 | 2
Fentremital limestome. . oo oo o eeecee s oeee — e e B oo 134 | 2
Thin bed of Jimesbone oo e oo e e e e e e cccmceaan 1 3 126 2
Gray limestone o o ovccc e e ce e cc e ————— 3 emneaa 125 11
Bandy mind bed i L e il L e 2 11 172 ‘ 11
Limestone. ___ ..o coceoee_ B e 1 g e 1 11 [E— R - | I
Covered space to hed of Sm]nur- ﬂuh-,_,_--__,.-..-_._h____- i I TSR + 112 . ....

Bed of Sioking creek.

et e ———————————————

The hill is farther increased by the addition of superior beds; and at
Mr. Thompson Greene's the hills are, by barometer, 413 feet high, or
122 feet higher than top of section, rising into the shales and limestones
of No. 3, equivalent to the beds of Grayson Springs, Falls of Rough
creek, and the beds above and at the base of the Nolin furnace. The
triangular Bryazoa found in such abundance and perfection at the falls of
Rough creek, was recognized here. It has a short, vertical range, and
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has been found only in the upper part of the beds of the 3d limestone.

The same beds are seen on the road between Lewisport and Har-
rodsburg; the dip is quite irregular. Though the same beds are seen
between these two localities, there are certain modifications of the mate-
rials worthy of note. The Led of limestone No. 2, at Mr. John Elder’s,
receives upon it a thick bed of aluminous shale and marlite. A well
having been sunk in these shales at Mr. Elder's, the water was found to
be 8o much impregnated with alumina and sulphate of iron (copperas) as
to be unfit for use; even the cattle refuse to drink it. In the waste of
the materials dug from this well are to be found crystals of sulphate of
lime.

The land upon these beds is rolling; generally heavy timbered with
white oak, poplar, sugar-tree, gum, &ec.

The line crosses a ravine at 40,940 feet from Stephensport, in which
is exposed a thin plate of Productus limestone, a part of limestone No. 2.
This bed is seen at the crossing of Clover creek, and again in Hardin's
creek valley. It has been seen in no other part of the millstone grit
beds, and is probably quite local.

About five miles south of Stephensport the road crosses a deep
synclinal fold in the rocks, the deep valley cutting only to the top
of the 2d limestone.

The following section shows the change in the beds of the 2d lime-
stone, as seen in the cut immediately north of Hardinsburg:

Haedin'a creek.

No. 24.
! Thickness. ' Eleration.
| I

Feet. Inches. Feet. |Inchea
Heavy sandstone, (sandstone No. 3) .o oo cmooaamaaao. 22 0 106 3
Aluminous shale - . oo o T —— 94 3
Semi-colitic limestone (o oo e mcamciceaaaol 10 i 4 : B4 3
Yellow earthy THOMALODS - - oo wo mmmmmm e mm e m e e e mmmmmn 15 -] 77 11
Cryatallized limestone . ... ___ e e e R i B e 62 3
Covered space, soft undm-ne top of undamne No.2 _........ 4| 3 52 | 3
e T I o i e o | e i e R e 8 B e s 4 h. Sy &S

From Hardinsburg southward, toward Winchell’s mill, the rucks are
quite horizontal; the surface rock generally being beds of sandstone

No. 3, with occasional patches of limestone No. 3. These patches of
70
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limestone No. 3 occupy wusually only a few acres in extent, presenting
the appearance of a flat knoll.

The soils surrounding these knolls of limestone are modified by the
addition of lime, derived from the beds in the knolls; a change of tim-
ber invariably marks the margin of the influence of the lime beds,

The upper part of sandstone No. 3, on the line before alluded to, is
m thin beds, fine grained, decomposing rapidly. The lower part of the
mass being a thick bedded, bard sandstone, resisting atmospheric influ-
ence well ; it stands out when cut in a bold escarpment.

The chemical character of the whole mass is not such as to produce
fertile soils by decomposition. The lack of phosphate of lime may be
supplied by the fossiliferous limestones lying both ahove and below it;
the lower bed being cut into by nearly all the drains crossing the
road.

Tewell's branch cuts through limestone No. 2 at the road, and runs
on the top bed of sandstone No. 2. On the south side of the branch
the dip is strongly marked 3° to 4° to the north.

The bed of the North fork of Rough creek, east of the road, presents
considerable disturbance.

No. 25. Section on north side of North fork of Rough creek.

! Thickneas. Elevation.
]

; Feet. Inchee.| Feet. lIm:hm.
]

I - m—— =

Coarse sandetone, conglomerate, {5th pandstone) _ ceceoeeaa o 30 .| 214 !

R
Eandy shale, with thin conl markings - .. ocoeiomeaa oo oo o e 041 | B
Bamdyphale - i s s i e s i 14 .| 242! B
Earthy yellow limestone - ..o 1 6| 294 | B
Crystalized limestone, Penfremuten, &2 oo oooooo... BE R | 2 ____..| 9297 | 0
Limestone, partly covered __ . e | - 1 A 09 ! 9
Corvered 8pace .- e cessaissnesrcsr st m e nneae | T ... 157 | 2
BANdBLOBE . o oo e dm e e e e e e —————— |2 6| 13! 9
Pentremital imestone . .o W gy ! B
Limentome LaIUS o oo o o e e e e e o e e 2 | H 69 | B
Thin bedded aandatone @ - vc-cerom i iece cmmmccmecsccacecoee 6 ... 43 .
BLORTY BBRIEIOMIC... « o o i o o o i o e e e 16 5 SraonD
Y BRI L e, SR L e e e 10 B 1U 8

Bed of North fock of Rough creek

A trough occurs between Tewell and North fork of Rough creek ;
the hills and table lands are about the same in altitude as the table north
of Tewell’s creek.

The base of the 5th sandstone is first seen at one anda half miles
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of North fork. The second sandstone lies near the drainage on the
south side of North fork, dipping rapidly toward the creek. On the
north side of the creek, at the place of Section 25, the rocks dip to the
north as far as they are exposed. The beds of the branches flowing
into the North fork show frequent waves and interruptions of dip.

The hill on the south side of North fork is ascended on the sloping
mass of sandstone No. 2, which becomes the surfice rock for some
distance.

At the farm of Mr. Spencer the road ascends the 2d limestone and
the 3d sandstone, capped by an outlier, or isolated patch, of the 3d
limestone. The 3d sandstone then becomes the surface rock to McDan-
ielsburg ; from which point to Rough ercek, at Winchell’s mill, the
drains and branches lie in beds mostly on limestone No. 2 and the upper
beds of sundstone No. 2. Near Rough creek a small patch of lime-
stone No. 3 caps the tops of the ridge, on which the road lies. In no
part of the route on the south side of the North fork of Rough creek
has the waste of the 5th sandstone, or any bed of it, been seen.

The beds of limestone Nos. 2 and 3, which are cut by drainage and
denudation, near Rough creek, show the action of rapid currents dur-
ing their deposition ; the fossile are generally washed and broken. The
triangular Bryazoa of the falls of Rough was scen in limestone No. 3,
three quarters of a mile from the mill.

The rocks are much disturbed and fractured near the mill. Imme-
diately above the road crossing the rocks are the cavernous beds of the
sub-carboniferous limestone. On the north side of the creek they are
tilted at an angle of from 8° to 20° toward the northwest. This dip
continues for some distance up the creek, rapidly bringing to the light
the sub-carbonilerous beds.

On the south side of the creek the beds, from the sub-carboniferous
limestone upward, are well exposed; they exhibit the unmistakable
evidence of disturbances in the cavernous member of the sub-carbonif-
evous limestone previous to the deposition of sandstone No. 1. The
limestones of the former bed are cracked and slipped, forming deep
notches between the standing and the slipped parts of the bed ; the sur-
face of the beds is water-worn, and the upper angular corners are
rounded. Upon this worn surface, and into the notches, the thin, flag-
like beds of sandstone No. 1 are deposited; several of the first beds
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being required to fill the vacancies occasioned by the sunken part of the
limestone. The ends of the first beds abut against a perpéndicular wall
of it; after the cavities are filled, the beds are continuous over the bed
previously deposited and the higher parts of the limestone beneath it

No. 26. Section of sub-carboniferous limestone and millstone grit beds,
north side of Rough creek, al Winchell's mill,

- =Feth=s er

Thickness. | Elevation.

|. Feel. I,Inr.:hu.' Feet. Inches

Coversd space, dark clayshale___ ... ... __ ... W B | 245 8

Limestone __ __ .. coooao.. mmmmmm mmemes s I | acana 214 e
Thin bedded und.-llm:e (pmhahh !hp'pedj _---.-....--..-_..--; § lioiey. 9§98 ' lziiis
R INIR - o s i it o i Bl Tl o e e -l B i icueclk NIV eamaa
Woliie chjl' _________________________________________________ | T . | |
Bandawone, in heavy beds. _______ S TN SRS | i IR ) | eI
Thick bedded Wmeswone, very few fuu.ullp R e e s - | [ - e s
T Lo TOTIT ] S s eSO U O S Y - 1 [ ] 1 1 S
Fine grained sandatone - oo sicseacscccso—eao—aas ' | [ I o) ____._.
Three ledpes of limestone, (gob-earb.) oo o _aoa e oo 1 1 50 .. ...

Rou igh creek.

From 50 feet to-bed of creek, belongs to the cavernous member of
the sub-carboniferous limestone ; 50 to 72, 1st sandstone; 72 to 92, to
1st limestone; 92 to 166, 2d sandstone, eqquivalent to the lower Tar
Spring sandstone of Breckinridge county; 166 to 214, 2d limestone,
increased in thickness. The hills near by contain superior beds to those
at the top of section; they are not added because they are so much
slipped and disturbed that they cannot be satisfactorily measured.

The waters of the creek being so much swollen that crossicg was not
possible, the line was retraced to McDanielsburg, and taken up atthe
forks of the road leading toward the Sulphur Springs, on the North fork
of Rough creek. From the forks of the road to the Sulphur Springs
the land lies level for two miles, when it rapidly falls off toward the
creek, carrying down all the measures, in half a mile, about 100 feet.
At the foot of this slope, limestone No. 2 is the surface rock. The
rocks between this point and the Springs are broken into faults and
waves. Near the Spring one of these waves is cut in section by the
creek valley. A small branch flows into the North fork in the trough.
The dip is from the main creek up the wvalley of the branch, which
flows on the upturned edges of the rocks, which dip rapidly under its
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bed. Sandstone No. 1 caps the mouth of the branch valley ; the lime-
stones beneath are of the cavernous member of the sub-carbonilerous,
The Sulpbur Spring rises in the bed of the main creek.

The strong dip here is nearly south; the direction of the dip at
Winchell's mill is northwest; in both instances dipping away from the
line of the creeks. The dip at North fork varies from 15 to 356°. On
the north side of the creek, near the Sulphur Spring, the dip is less
rapid ; 5° to 15° toward the southeast; and away from the bend below
the Spring, and toward the bend above it.

The rocks between Rough creek and Eskridge's ferry are all the beds
of the millstone grit; the 5th sandstone capping the “Sand knob" near
the farm of Mr. Owens.

From Eskridge's ferry we have the following section—the thickness
of the beds determined by barometer :

No. 27. Section from Eskridge's ferry to top of “Sandstone knob.”
Horizontal distance, one and a half miles.

Thickness. ; Elevation.

. f

Feet. 'Inches. Feet Inches.

|
! i
Heavy sandstone, conglomerute in lower beda .o ... .. 145 | .- ... Co4 7
Covereidl apace, showing shales, limestone, and sandstone al the | :
base . e e s e 2 R T w2 T
Sandy shale and limestone_ .. ... Rt 1 W Bt 48 '......
Cuvered space, heavy bed of limestone on l.::.-p pu‘t of sandatone .
showing near middle. . oo v eieien cmmrmecameea- L [ [— Moo
Bed of Rough creek. . !

Crossing at Eskridge’s ferry, the work enters Grayson county.

The first elevation after crossing Rough creek is a steep rocky bluoff of
45 to 50 feet; the base and middle of the mass consisting of the beds
of limestone No. 2; the upper part being the lower beds of sandstone
No. 3.

Notwithstanding the many reversals of dip the beds are falling toward
the southwest ; the 3d sandstone being at least 200 feet lower than the
equivalent bed at Winchell’s mill and McDanielsburg.

The shale beds associated with limestone No. 3 have been found to
diminish in thickness from Clover creek eastwardly; they are found to
be thickening to the southwest.

From the ferry to the falls of Rough and the Litohfield road the land is
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nearly level; one outline of the shale and the limestone beds of No. 3
being encountered vear the forks of the road to McGee’s ferry. From
this point the dip is south; the surface falling with the dip to the Lich-
field road, which is entered at the junction of the beds of limestone No.
2 with sandstone No. 3.

Towards Litchfield the road lies in the valley, and frequently in the
bed of Pleasant run, a creek with a rapid fall. The valley of the
branch, for a considerable distance, lies on the top part of limestone No.
2. Near the farm of Mr. Jas. R. W. Eskridge the rocks dip rapidly to
the southwest ; the hill tops on the south being capped by a bed of coal ;
the hill rising above the branch 217 feet.

No. 28. Section from Pleasant run to Smitk’'s bank; coal on hill,
south of run.

| Thickoess. Elevation.

I 1
Feet. 'Inches’ Feet. {Inches

Covered space, sandy shale, ). . o el . 1.,,,,_ 217

10
Iron ore bed, 15w 25 inches . _ . o e e ecaaa 1 [ 1=T 10
SR L LT T I 1T P— 186 4
Black bituminous shale _ .. ceee oo oo icicc e cimcimmmmmcccmamao=a 4 ooy 171 4
Bituminous 06, . oot e e e} L S — . {7} 4
Black rash, sometimes bituminous ahale. . oo oo ooom ooaoaa L | 3 4 165 4
Under clay and ghale . _ ... o e cccencmcamccicccaas 15 |ooaces| 165 |oces-.
Sandstone, thin beds, [(5th sandatone) o .- oo r oo oo - | I [ 15 | e
Sweep covered space, top showing coarse sandstone _ .. ..........| 65 j..... | 137 |.____

Covered space, limestone and shale (7) beda_ .. ... 72

...... 1| PR
FPleasant run.

The coal of this section is the lowest coal seen on the margin of the
basin south of Bough creek and north of Green river. It probably
lies above all the heavy beds upon the 5th sandstone.

From Pleasant run eastwardly towards Litchfield the road line does
not rise above the 4th sandstone.

The aluminous shale associated with limestone No. 3 increases rapidly
toward the east, especially the beds forming the upper part of this divi-
gsion. In some localities, the middle part of limestone No. 3 contains
Pentremites sulcatus, (?) Rom. This fossil bas a short vertical range,
and has not been found in any other bed; it is probably a distinguishing
and characteristic fossil form of limestone No. 3. It is a rare form, and
is found only in certain localities in this bed.
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By the line from the Litchfield road to Winchell's mill, Little Clifty
is crossed near the Sulpbur Springs. The line of Little Clifty pre-
sents considerable disturbance, the bed of the creek being on the
cavernous member of the sub-carboniferous rocks.

Sandstome No. 1 is quite thin. Immediately below the Spring, an
enormous mass of sandstone No. 2 has fallen toward the creek, and
forms the bank on the west side of it The exact arrangement of the
rocks was mot investigated. On Little Clifty, west of the Spring, the
superior rocks are much broken, and in many places are cavernous.
Between Little Clifty and Alum Cave fork the beds of sandstone No.
2 and limestone No. 2 are the only beds above the druinage. At the
croseing of Cave fork, the upper part of limestone No. 1 is nearly even .
with the water of the creek; the beds exposed are soft and shaly, and
contain great pumbers of Productus, Terebratula, and comminuted re-
mains of Crinoidea. The rocks dip to the west and south, frequently
interrupted by small faults, by which the rocks are aguin raised.

The point of intersection with the Winchell’s mill and Litchfield road
(line D) is on sandstone No. 3. The rocks dip towards the north and
northwest from this point nearly to the mill, with occasional waves
reversing the dip. The waves are generally small ; the effect is quite
inconsiderable.

The following section, taken three miles south of Rough creek, at
Winchell’s mill, will show some of the changes which are presented in
the millstone grit beds, and towards the south and southeast :

No. 29,

Thickness. Elevation.

Feet. |1nehu.r Feet. |Inchea.
I

Bluish-buff sandstone, in thin plates; breaking into reetangular,

and parsllelogramic blucks, {4th sandstone,) fossikifervus; the
plates separated by aluminous shale ... _.__ e | B A pp—— 843§ ...
Limestone, buff colured beds - .. i I8 |ooaas] 2 Y ineaa
Shale bed, seen as red aluminoms elay._ .o oo .. |- s 25 | .
limestome, thin plates. . .o e cccccm e ammmaa | - [ 199 |.eunen
Bhnfa FEen a8 ]'t"ﬂ'llh. (L1 e A S B Sy et L1 (R, [ | ) S PR
Limeatone . .. cceonomam. e e o e e i 18 [Loiaa] BTN laooo
Ehale bed, reen as black cln_r B e . B VR G | > [ P
Thin bedded sandatone, 1rnpr¢g:m.ted by conl I.ur,, {.’!d unﬂl.tnne} - D8 feomnil [ - O—
Limestune, 00Litic, 35 10 40w - .ommnoee cwms cemmme mmmomemmnnn| &) oo 120 §.cneeu
Sandstone, heavy beds, {2d sandslone) .o cce oo o oo e e 15 ! ...... [ N

L:mew:m: thin beds e e ee e m e cemme e mmm s eam———— | L O A PR
Bed of brunch. |
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One mile sogth of the plare of section, sandstone No. 3 iz well
marked with fossil tar, and measures 30 feet thick. The base of the
2d limestone is well seen ; the beds are thicker than at any heretofore
observed locality.

The summit of the ridge dividing Rough creek and Nolin river, two
miles north of Litchfield, has a capping of the wasted beds of the oth
eandstone; some of the localities still preserves the ores equivalent to
the bed at the top of Section 28.

South of Litchfield, on the Grayson Springs road, the shale beds
associated with limestone No. 3 bave increased in thickness. In the fol-
lowing section, one mile northwest of the Springs, the character of this
change is set forth:

1
Thicknesa. Elevation.
| i
Feet. Inches: Feet. Inchea.
| _
|
‘Top of wasted materials ol pandatone No. 5.'----_----.---..--1 B'aceee| 13 3
Ferrugipoons sandy shale_ . .. immmaimaeo_. o e 112 3
Yellow slominous shale, containing iron ore. .o oo mevececmcenaon L e G2 3
Grav alominous shale_ . . oo i [ 50 3
Yellow aluminous shale. . oo oo e e e mee L e B6 i a
Blue aluminous shale _ .o o e e e e 3 -r, s =1 3
Yellow aluminous shale_ . __ . e - T8 3
Yellow aluminous shale, hard .o oo e o e e B 76 3
Reddish aluminoos shale (... .. .. e 1 5 4 Tl 3
Covered apace, aluminous shale, with fragnunh of sandstone No. 4 30 ! 4 65 1 11
Earthy ferruginous limestone .. _ . __ . _ . .. ___. 1| ] as [
Earthy ferruginous limestone, shell Bl g Lt e 1 5 4 1
Yellow aluminoos Hmestone, 4 o 6 inches .. .. o ________ - 32 a
Red aluminous clay, (Indian red), breaking into angular hll:n:h-- 10 ¢ B a2 2
Yellow clayshales, i place . .o .__. 5 | 4 2 6
Yellow and blue shale. . ____.___ ..o ____ PRl e 16 | o 16 2
Brauch, head of Bear creek. | ‘

The changes in color between the beds of shale are sharply defined ;
the colors are very bright. The 4th sandstone is represented by a few
segregated blocks. Limestone No. 4, il represented at all, is repre-
sented by clay shale. On Bear creek, below Grayson Springs, the lower
part of limestone No. 3 is seen, represented by 28 feet of limestone, 10
feet of blackish gray shales, above which lies the fossiliferous bed of this
locality.

I am not able to fill the hiatos at the base of the above section; the
yellow and red shales at the base of the section are not seen at the

Grayson Springa
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The section continued downward, by adding the members outcropping
at the Springs, will be as follows :

x
No. 29.
i s e S = L PR —— -
Thickneas. Elevation.
Fevt. Iuches| Feet. Inches.
Break at base of section, I T
Tep of puint below Grrayann Springs. -
Covered spice, alomivous shaded o oo e e IR oL 61 2
Cry-talline lime-<tane, romaind of Crinoidea - . .o . _.ooaa. b G 45 2
Thin bedded hmestone, Crino d Do o o e e e o e cm cmmenat 1| .} 41
Alummous shale, ack wnd pray envtll o . smcccesmcsa s 11— F | |
Lime<tone, in solid masees ... oo i cice e cmames s 90y 30 ......
Toup ot dd samdatone. ¥ I |

e L i —

Remurkable changes of dip are observed south ol Litchfield. The
rocks are sometimes disposed in waves which conform to the hills.
Descending towards the head of Bear creek the dip is mpid and singu-
lar.  Near the Springs it is frequently as high as 257,

From the Springs, eastwardly, to the Millerstown road, the body of
sandstone No. 2 is seen on the north side of the creek, rising in Lold
clifs. The surfice rocks on the south side, near the stream, buing the
aluminous shale beds of the top of section 29. brought down, probably,
by a fanlt. The top of the ridge, between Bear and Rock creeks, is
capped by shale beds or the waste of the oth sandstone. The hills along
the road aflords no well exposed section.

The valley of Rock creek is bounded by the 2d sandstone—on the
south side of the creek standing in wall-like musses—is here covered with
hemlock and laurel.

On the east side of the creek the road ascends the masses of sand-
stone No. 2, limiestone No. 2, sandstone No. 3, and one bed of limestone
No. 3, with about 65 feet of clay and marly shales, to the base of the
5th sandstone, when it ascends the divide between the Hunting branch
and Rock creek. This ridge is capped for about a mile with a few feet
of the buse of the 5th sandstone, from 10 to 50 yards wide, resting on
the beds equivalent to the shales at top of Section 28. The sand-
stone here is a coarse conglomerate, contiining few impressions of fossil
plants.

At the east end of the ridge the rocks have become thinner.

The rocks of section 22 are passed over in descending toward
71
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Millerstown, from sandstone No. 5 to the cavernous member of the sab-
carboniferous limestone,

No exposures are seen upon the road, except at the base of limestone
No. 3 and the beds of the cavernous member. The top of these beds
is buff; baving much the character of the bufl’ beds of limestone No.
3. Sandstone and limestone No. 1 are peither of them seen; they are
probably absent. The great faults and disturbances beginning at the
end of the depositions of the cavernous member, which were so well
exposed at Winchell's mill, directed attention particularly to the lower
beds of the millstone grnit.

To the southwest, down the valley of Nolin river, and along the Hunt-
ing branch of Rock creek, we have, on ascending from the river, the
fullowing section :

No. 30. Section at Nolin river, al Millerstown, to the N. W.

Thickneas. Elevation.

Feet. Inches. Feer. 'Inches

Carolamerite eandatone, (Oth sandstome.)

Top of rotoe, head o0 Huoting braoch .- o oo oo as . | [T - || | J——
Clav shales =1Lz b near the head of branch, becoming thinnoer to i t

R WA i i e e i i s i e ] D el B e
S AOBOTE MDD i a s ot e b o A o i o ol M, .. 20
Lime=tone seen at Hodger's tan-vard _ - o ___.___._ | PR R | | A
Sandstone at top of hill at Millerstown; sandstone No. 1, or ! 1

Now. | and 2 wogether, (1) . cremsesrmnmmicsiscmnnrnsnnnsnnna B ..o IBD L ___.
Ciray elay shale o cm e s L Ll i IR R I, 1 .-
Limestune, contaiving Produetws_ . . - ) [r— 93 ..
Clax shale, soft bed . o o L o | oo : o I
White and gray limestone, sub-carbonilerous. .. .. _._. | | R [P— i 10D oo

MNolin river. , i f

b S ta—

On the head of Hunting branch sandstone No. 4 appears in consid-
erable force, and the shale beds above it are dimimshed.

The dip lies in the direction of the line of Hunting branch, and the
Hth sandstone is brought down to the drainage near “Sugar Camp,”
below which, for a short distance, the dip is interrupted ; finally, at the
mouth of Hunting branch, the line of the branch becomes a regular
fault; on the south side sandstone No. 4 is the surface rock; on the
north, the base of limestone No. 3 forms the line of the creek, stand-
ing in its bed at angles, ranging from 20°, 40° or even as high as 70°;
the hill on the north rising a considerasble distance by dip alone; and
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finally receiving several beds of limestone No. 3, shales, sandstone No.
4, thin shale beds, and sandstone No. 9.

On the south side of the creek the rocks are much broken and bent,
presenting the faces of the rocks, which dip south and bring the oth
sandstone nearly to the top of the ridge, half a wmile distant. One and
a bhall miles south of the mouth of Hunting branch coal has been
opened ; it lies in the first valley south of the Hunting branch, baving
been brought down to the drainage. The rocks with which it is associ-
ated are much bent and disturbed, lying in irregular and broken troughs,
nearly parallel to the Hunting branch and Nolin river,

The top of the ridge between Rock creek and Nolin niver is capped
by the 5th sandstone, which dips to the south, bringing the coal bed
down lo the drainage of the branch. on the south side of the ridge.
South of the branch the coal and beds beneath are raised about 50 feet,
when the dip is again south for 400 yards; the dip is now changed and
rises at the rate of from 5° to 10°, which, in a short distance, brings
the inferior beds—i. e, limestone Nos. 3 and 2, with the associated sand-
stones—into view, high in the hill, half a mile south of the coal opening.
The width of the coal bed, as exposed here, is about half a mile, inter-
rupted by one fault pear the middle. This locality is in the west end of
an outlier, lying between Nolin river and Hunting branch, severed from
the coal field, which lies west of it, by Rock creek.

On the north side of Hunting branch of Rock creek, one mile above
its mouth, we have the following section :
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No. 31- Section on Hunting branch of Rac& erm‘:

SR

Thickuess. ‘ Elevation.
|

Feet. !Inchuu Feet im:htl-
yrgfies ol ks
Sandy shale, 47 to 6D feet_ .. ... e R e L e e | 4n | ...... L2y B
Ehale, with thin plates of sandstone ... o —— [~ I 164 -]
Plice ot Gheslin roal, 2 feet b inches. | !
Coal raszh, B inches. '| |
Liri gular bedded sandstone, chirged with tar, (conglomerate) ___ 15 '_eo.__' 161 B
hitl annd«lone . e o i e R A —— 21 |====mi I46 | 8
Thick hedklel hard sandstone, &t qand knuh 144 r!'EL} So b e M0 .| 125 : H
Iddur il clay, (alate,, 10 os 12 el . 2 I----..I 115 -
Aluminosus 2h. |l¢, generally =een ag }'rlluw Lla.g R P el e ||| [t et 104 B
Sot't muldy sandatone, (dith sapdavone,_ ... _____‘ B3 8
Dark lamellar shale, place ot coal, {ut Horn's old place?) ... _. JI s 2 60 B
Thin limestone aud marlite o oo recmecmm—aaa- 2 e B0 8
Al el e L e e L L e e i pm S H 4 4~ B
Marlild . e cmccceccametecccemmcsmmas Sems e m————— B 41 4
Earthy ([ e E R A e R 2 6 42 8
Alvminnd Ahule . o o o o e e e sememscimomem s mmme e m——— 1 i B 4ip 2
Thin bedided HIMeMmOne . e e e mmmssrsnatsma. e s as 2 | 6 3 6
M.rly vhale, broken sliells, llld. C:mmde: e 5 oo 46 ..
Plerstnerinus remaing, bed | (000, .o oo e oc oo e e e e e e | EERE ;| RS
Limestone, large Fentu-m'-lﬂ BUlCRLUS . e cecmcecmc s tmmr e :. [ SN |
Limesone, thick bededed e 5 S SR o7 [ ______

Supdstoue, bed of Huoting branch, top of 3d sandstone. i | i

The coal (?) at 60 feet 8 (nches has been seen at two localities. The
first, at the Horn old farm, 5 miles east of Grayson Springs; the other,
in a tavine, three miles N. W. of Millerstown. At both localities, the
coal is found under limestone; first, a thin bed of shale, over this about
fom feet of limestone, upon which rests a randstone, from o to 10 feet
thick. The coul at Horn's is 8 inches thick, Pentremites and Retepora
Archemides were sought for in the limestone above the coal at both
localities, but none were found.

This horizon is prohably the eqnivalent of that of the 10 inch coal
reported in dagram No. 4, Vol. 1, Kentucky Reports, as being found
on Shot Pouch creek, under Pentremital limestone.

The dividing ridge between Rock creek and the head of Conoloway
creek receives the coal above the conglomerate. (See map for northern
limit

Th?e 36 feet of sandstone beneath the coal bed on Section 31, was
not re-ognized on Conoloway and Rock creeks. The -ith sandstone has
increased in thickness, and the coal appears to rest on the shale bed at
the top of the 4th limestone, which is represented here by a few thin
plates, and 6 to 8 feet of marlitee The drains east and north of the
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bank cut into the bed heneath the coal, and show a remarkable change to
have taken plice in these beds. IDetween the bed here and those seen on
ITunting branch, the 4th sandstone has increased in thickness to 10 feet
of bard quartzite sandstone.  All the beds dip toward RReck creek. On
the slope of the hill the measures on top of the ridge are nearly level,
or dip very little toward the south.

Crossing the ridge toward Bear creek, several driins are crossed,
lying bigh on the ridge. These drains all cul into the clay shales under
the coal bed. The capping of coal measures is from 10 to 50 f[eet
thick

In the valley of Bear creek, 3 miles south of Grayson Springs, the
base of the banded clays of Section 28 is scen at the glade on the
road, the lower part exposed:

No. 32.  Section on Drownseille road, three ndes south of Grayson
Sprmgr
Thickness. l Elevation.
Feet. |[nchu. Feet. Illl!hﬂl.
| i :
PR Rl R o i d e  w ad  a e A S i F I e 9 R
Yellow gray shale, aluminovs - oo o 2 I a5 8
I ive colored shale, aluminous_ ... oe.n - i e S e R e e I Bilveascs i k| B
Purple-red shale, Juminous .o oo cmmcmmimccee e o k. ST B
Prue-red shale, alamin s o o ccccrimcicam e crmcmcmm e rmaa | 9 M R
Yo low gray sha'e, ulumingms _.._ . ccceecerreceiccremenmarana [ 0 P— | 24 11
Y cllow, deeper coluored, aluminous_ .o oo oecomeecm e i BE| o0 11
Gray dhile e s e i i i i i i | - pme—— I 3
X o Al i o i e i i Y B 1 3 17 3
Gray shaly e e L I (IS MRS - Eepa——— ] |- —
Gray shalv fandtone - .o coce cococnccccc cecmmsmmccnmma e mnan ! 8 aasasd I eadia
H.ard fossilifercus sandstone, (4th md!lonel .................. B imas .
Branch.

P N POSIER S Lr R LI DEIR N s i s = LT,

These banded clays are equivalent to the beds of Section ‘?8 thﬂ
shades of color distinctly separate the beds by a sharp line; the red
band of Section 32 is on the geological horizon of the red band Section
28, at 32 feet 2 inches.

Section 32 is 134 feet below Section 28 ; dillerence of level deduced
by lLarometer.

The dividing ridge between Bear and Conoloway creeks, on the line ol
the Grayson Springs and Brownsville road, is ascended about 4 miles
south of the Spring. Where the ridge is ascended by the road, the base
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of the Hth sandstone caps the hill. No outcrop of the coal bed was
seen on the line north of the head of Saltsman’s branch, about 4 miles
from Nolin river. The ridge has the measures containing the place of
the coal from the forks of the Mammoth Cave and Brownsville road.

The ore beds above the 5th sandstone, which had been opened by the
managers of Nolin furnace, are first seen about two miles north of
the head of Saltsman’s branch. Oceasional patches of the measures con-
faining the ores cap the hills nearly to Nolin river. The knolls contain-
ing the ores lie on the 5th sandstone, about 50 feet above it, and
contain an area from a few rods square to 50 acres and upwards; the
beds are easily entered in outcrop. The deepest stripping would prob-
ably be 25 feet; the average thickness of the whole ore termtory,
between Davis’ branch and Nolin, would be about 5 feet.

The ore beds are seen frequently north of the head of Dismal creek,
and on the high ridges 3 miles north of Green river, on the Brownsville
and Litchfield road ; surface ores were frequently seen in the road cuts
from 40 to 50 feet above the oth sandstone.

While in the neighborhood of Davis’ branch and the furmace, several
sections were made of the best outcrops; but it will require very minute
surveys satisfactorily to conpect the different sections in such a manner
as to form an unbroken geological column. The weight of evidence
would direct certain connections; but with the facts in my possession,
there is so much doubt that I refrain from makiog any. I will, however,
express the opinion I have derived from the facts now in possession.

No. 33. Seclion on head of Nortk fork of Dismal creek.

Thickneas. Elevation.

Feet. Inches| Feet. |Inches.

Top of hill, covered space .. _ .. _____ 26 |.._-.-| 146 4
Bandstone, hard firm bloeks _ .. oo .. 5| 4 120 4
Covered space, laurel AoTizon .o oo eee e ecere v e e mmmm e e e - | J IR B | | I PR
Henvy aandstone. .. oo cemcecciccmcmm e m e 10 Bl |.ce.aa
BORE B o o e e e e e . AR 71 B
Ledgze of sandstone, partly covered_. . ____ oa___ 11 ... -
Covered space® .. ______... e A T . 58 B
Coal in bed of branch, mnmlmng “‘several thin beds of black shales

mnd el L e L S S R i SR 4 I--_,_,_

* The lower part of this space is black bituminous shale.
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Under the coal are coal rash and black earthy shales, from three to
ix feet thick.

This coal is about thirty-five feet above the limestone first seen
beneath it.

The following section is at the coal opened on the east side of Davis'
branch, half a mile northeast of the furnace:

No. 34.
' Thickness. Elevation.
| |
. Feet. [luche-. Feet. I[nochea
|I- T |__--- T
Yellow thick bedded sapdstone, (5th sandstone) _.___._.__. -._' 55 I ...... 168 6
Covered Bpace, LerTACE. (o ..o ciroc cmccrmcicccrccccacm s anan 15 :..---| 114 6
Steep covered apace, sandetone, (laurel horizon) .. __.__. 49 f.oua.e 94 &
Thin bedded sandy ehale, irrepular_____ ... W ... 51 | 6
Thin bedded sandy sbhale, regular . . oo o o B et i3 [
B T LR DI o i i s i 0 A s L S P s I d
Cogl. Bitumineus _ .. . oo e ccccccacccmmrccccmrmm ket || T P
Pyritiferous band.. cc - oo oo eee e e e Wi T iicens| 29 8
Coal and shale_.___ ... e o ——— | B asian 33 L
Coal and elay shale, the Latter pml:lumlnahng .................. - e 9 | 1
Pyritiferous e08l o .ccceeeecccecccercccmscmmnsacm s mcammmn | I IR a7 | ......
Silicious ODAer CIBY . .o ee e e mm e e r——m——r————— B PR b: |81 PSR
Eandy shale, 7 Lo 10 feet_ .o e e e e ee e mm e | |1 —— k& S ——
Bhile and sandatone __ - - oo (- eememe e icmmmmem—aaiea | - T R
Limestone .. _ oce o cm i e cmme e e emm—— I L T
Bed of braach. | J

—_——— e

Onpe fourth of a mile to the northeast a bed of iron ore has been
opened, locally containing great numbers of fossils, principally chambered
shells, the forms perfectly preserved as-iron ore.

The top covering of the bed, where best seen, for 5 feet was of thin beds,
alternately of sandy and aluminous shale; the sandy shale is very soft,
composed of coarse sand, charged with fragments of plants. The upper
part of the ore bed consists of thin ocherous layers, sepurated by shale
similar to the covering ; this bed is very irregular, in thickness from one
to three feet. In the lower part of this last bed are deposited, in masses
from 10 to 100 pounds, a shelly ore, almost entirely composed of
Goniatites Nolinenses, Nautilus ferratus, N. canaliculatus, Orthoceratiti,
several species of univalve and bivalve shells, filled and surrounded by
ferruginous sand, small fragments of reedy coal, nearly all squarely
broken across the length of the plants. Beneath this bed is about ten
inches of blocks and irregular formed masses of ore, the whole resting
on a thin bedded, coarse sand shales.
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The heauty and abundance of fossils, especially the association of
shells and plants, render this locality one of no ordinary interest, aside
from the value of the ore beds. This bed was not traced to its position
in the geological column. It has been located 29 feet above the coal bed
of Section 34, (see section page 164, Vol. 1, Kentucky Geological
IReports.)

At the heand of Saltsman'’s braoch the coal was opened immediately
uuder the 5th sandstone, probably the exact equivalent of the bed at 40
feet at section 34 ; the sandstone is better exposed here than at any
locality visited in this section of the country. It is about 100 feet
thick, formed of coarse sand, with some small pebbles on the bedding
faces of the rocks. The base of the sandstone is sepamted from the
coal by from five to ten feet of soft materials, principally black bitu-
minous ghale. Where opeued the coal appears to be of excellent quality,
2 fect 9 inches thick, with 3 to 4 inches of coal rash at the base, on
white under elay. The materials associated with the coal at this locality
are apparently very difterent from those in section 34. There can be
no doubt, however, that they are part of the same bed.

Beneath the sandstone (9th) which caps the hill near the furnace, we
have the following arrangement of the beds :

No. 35.
Thickness. Elevation.

Feet. |ln.|:l:|:|.._ Feet. |Inches.
Covered space, pandy shale and sandstone. .. oo .. ___ 25 |. ....| 958 ]
E.unly shale, or decompuaing sandstone o ceevee o cececeeem oon 43 2 213 ! 6
Yellow pandatone, aole. ___ . oo emn immemmeem am—aan 2 6 190 | 4
Carbonacenas bamd, place of coal - . ________...________ 5 4| 168 10
e s L T 10 | 163 6
(Jre bumd?
Buff limestone, teed as flox at fwrmace. . _ . __ o ________ 5 4 152 | 10
Covered space, yellow nod reddi=h clay _ .. _. .,..-_-.-_._-_._.__._| ar H I 146 | [
Shaly |lI-’I1IB='H.'II'.IE Cellular ehert . e e 2 B8 1Ius | 10
Gruy limestone, in thick beds, o:ed i m muuln..cuurn of uhu:k_ R T B 106 2
Bue alvminoos hale, place oF Crinoidea beds .o ... . - T LRy B3 L
ol limestone, with sandy shale_. _______ R e e e s h 4 i B4 ‘ 6
Covered space, alumipous shale .. oo oo oo oo e | LI P | 72 9
Limestonr, No. 3 oo e o ee e e e e mwc e mmmmmm e o immm e e 41 2] 63 2
Bandmione, Mo B e i e e e e Bl lecigar M lonciea
Duve's branch. i i

I i

South of Nolin river the 5th sandstone increases rapidly in thickness
to Balen creek. Oa the north side of the river there is also a greab
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inerease of this bed toward Dismal creek ; near the mouth of the creek
it appears to attain its maximum thickness, becoming much thinner
toward Brownsville, where the rocks are represented in the following
section :

No. 36. Section of 5th sandstone and some of the inferior beds, froin

G'reuﬂ river toward :‘.-’m lop ﬂf ﬂ.'e fu&'& fo ﬂnr!ﬁwes.!

| Feet luh-J Feet. |Inches
Coarse white and brown sandstone .-« ce e cceccncoonrccmanna Vi s 72 B
Ssndatone, large pebbles. oo oo m e e e 5 .._... L]
Bamdetone, smull pebbles. o oo e e s | T R 293 A
Caarse vellow sandstone, po pebbiles o oo oo o oL 15 ' ____._| ®2a7 B
Eurﬂuiynplne. gray and bluck ahales, alominous_ .o .. .__ .| N .| 92 B
Covered space, blue shale io cuts oo v e o iceacecmmmmmeans 156 joceaa; 203 H
Block and dove colored shale v ooen o m e eeeeaa I b‘...._.| 187 8
Bloas mudily dhale o ceme v rmrcce smses smsses e e v i |- o) 12 ]
Aluminous shale, with 14 inches plate of limestone at top. I i
Alominoul Bhale . e e cvcsicerr e rr e s 10 _._._..| 165, B
Limesatone, Jd limestone .o cce e mecccccccm rmmmmc cmmmmm e | 38 .| 155 | ]
Bandstone, (3d limestwoe,) bed thin on top, thio below . .- .. __. a1 B 17 | 8
Limestone, upper part 0oditie ... oo cemaaa 32 4" B0 oo...
Waste of ﬂl.udﬂul:.:, 2 limeslone. e ceees e mmmm s —————— 1 B 47 ]
Coverel rpace ... i g i e Gl A kol PR

Water, Green n'rtr. l.t ferry. I

One mile north of this section 85 feet of this bed of sandstone is
seen in a perpendicular cut, where it has no division.

At no locality south and west of the mouth of Dismal creek has the
coal at the base of the 5th sandstone been opened. Several good expo-
sures were seen at the base of the sandstone which exhibited no coal.
The place of coal at 168 feet 10 inches (Section 35) wus seen as dark,
earthy, aluminous shale. Toward the porth and west, on the beads of
the streams emptying into Bear creek, a bed of coal has been opened,
which appears to be the exact equivalent of the Davis’ branch coal, Sec-
tion 34. It is about 28 inches thick, and his been used for smith’s work.
and is generally approved. The only mining has been performed by
stripping the outcrop.

South of the head of Dismal creek, and between Bear creek and
Green river, the hills are again capped by the equivalent of the measures
containing the ore beds, between Conoloway creek and Davis’ branch.

Should the ore beds here prove to be equal in thickness to those on

Davis’ branch, and north of it, there is ore territory suofficient for sev-
73
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eral furnaces south of Dismal creek, all of which eould be sufficiently
pear Green river to reach navigation at a small expense.

On the road from Brownsville to Cloveiport the line of Bear creek is
crossed at a fult or slip in the rocks, fromn the west and northwest side,
dipping to the southeast by a constant but wavy dip, for over a mile,
bringing the 5th sandstone (?) down to the bed of the creek. On the
so.theast side of the creek the rocks are apparently raized about 90 feet.
In the neighborhood of Little mountain the ore measures again cap the
bills.

Satisfactory sections cannot be obtained in the neighborhood of Little
mountain ; but sufficient may be learned from natural outerop to show
that valuable iron ores my be obtained in vast abundance, over a large
district lying between Bear creek and along the dividing ridge between
Green river and the waters of Rough creek.

The following section from Little mountain, near the farm of Mr,
Robinson, appears to contain beds not found further west; they prob-
ably thin out to the west and southwest :

No. 37. Section al Little mountain.

Thickneaa. Eleration.

' Feet. Inches. Feet. Tochea

Conrse sandatone, no pebibles ... oo e .. k

Fine grained sandsione _ .o coe v ceeom o ime e crcreee e eman T wieawe ol wiane
Irmore [Ty bed o o e e e TN T foeiil
Blales, moatly covered . oo o o ol aemeaea. b [ I —
Blorkors, 2 0 4 5ot e e cveemmcemme mevemrsnac e ccmams * @ faecie T4 oo
Bhales, muslly covered. .. e e e e cacaan B eeeeeal 130 ...
Shale, bottom carbonaceoBs _ v oo iccme oo e iiiceeee 20 G T8 .
Begregations ot carbonare of iron .. ___. e A e —— L TR S R
Black bituminoos shale, 6 to 1) feeto__ o oo . B 5 ook
Cnal, 12 to 3 inchen, ivalent tv Nelson and Smith banks .___ [ G 492 . ____.
Under clay and cual r:ﬂ:____.-_________,--------.-.-._,....,.- an o 44 ..
Eundy sbale, vellow in exposed situations ... ......._ P (.. ... - | -
Ty T I o e m s g rigmmmm  w L I f— B ol
Dark graysha'e, 200 6 feet _. .o oo d @ ieanas L Jp—
The Alth sundstone. | : ‘

The top of the 5th sandstone is frequently exposed in the deep
druins.

In several localities the shale at 75 feet in the above section, lying
immediately above the ore bed, is marked by fossil plants and small
fragments of reedy coal.
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For several miles toward the northwest the line of the road has cut
in‘o thiz sindstone, which, il fol'owed, will soon lead to a cut exposing
the o1e bed beneath it.

At the intersection of the Litchfield and Morgantown with the
Brownsvil'e and Cloverport road My, Williim Nelson has opened and
worked a coal bed at 42 feet, in Section 37.

The following is the arrangement of the materials of the measures
at Mr. Nelson’s coal bank :

No. 38.

Thick pess. Eleration.

Feet. i[ncbn.k Feel. 'Im:hu.

Surlace soil, broken sandy shale, with u few loose blocks of guartz-

OB AR o e e e e macn e msse smsssscmessiae. [ I T — §] 9
Blick earthy shule . . e e e icemcimmeecrremmaa e s " R : ']
Black bituminoos shale o .o e e e iae et - [ £ 9
Cotrl e e e e e e | [ 6 3 Y
Ewthy bandl. o o o e e amem IPERT—— ) [p— | J 2 3
{:ﬂd T T e I D R --l--hlql------:. 2 I---t-- 2 e ——
Uwder elay, thicknes oot deen. | I

—— =

—— S —

No remains of the ore bed were seen ner -t-he Nelson “ bank 7 it is

probable that the ore is separated by a greater interval than that given
in Section 37.

Between the road above referred to and the crossing of Short creek
the coal measures cap the hills in diminished quantities. The ridge

south of the crossing of Caney creek has, probably, the greatest thick-
ness.

Near Camp No. 17 the shales and Nelson coal (?) are seen in a deep

valley, the hill to the east and west is capped by a sandstone, the equiv-
alent of the Little mountain sandstone.

At the crossing of Caney creek, near the firm of Mr. George House,
the rocks dip to the south and southwest at an angle of 5°or 6°. The
bed of the creek at the crossing is the upper part of the limestone of
No. 3, above which we have the following seclion :
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No. 39. Section al the erossing of Caney creek.

-

|
| Thicknesa. ! Elevation.

: | !
!I Feat. Inches. Feet. !Inches

R A

Coarse aand:tone, top of hill, (5th sandstone)  _ ... _ ... 15 ' ______ T 140 10
Yellow or buff limestone and shale. . o ooeme oo - & SRR 125 10
Yellow silicious mudatone, (4th 8andstone) .. oo ooe cce e cecoas 16 4 4o 10
1)eab-zrayaluminons shale. - ceee v e cecemccmcccmcaaee D e 15 2
B iTE Jirtiimhaiis o e e as ot s e i e e e e i e e e 4 44 2
Wue-gray shale . i emiaa- 16 L 48 10
Bangraralnle o e e s Ll | 28 e 22 4
Cirert basls __ ___________ _.-.,-.,--,----_---...----...--.___| 5 4 [ 4
1 P lcucas

Limestone, bed of Caney creek. . |- I i
| i

- ————a s — e ——

On Bennet's creek, 2 miles north, the 4th sandstone is seen in great
perlection ; it lies in blocks from 1 to 8 inches thick. breaking at right
angles and perpendicularly to the bed faces of the rocks ; many of the
different layers are fossiliferous. It is a drab gray quartzose sandstone;
maintaining its peculiar lithological chamacter over a large district of
country ; the bed is, however, frequently interrupted and wanting. It
15 occasionally seen in every part of the country, on the margin of the
coal measures, from Grayson to Christian counties.

The dividing ridge between Bennet’s creek and Short creek has been
denuded of all, or nearly all, of the coal measures. The road lies in
many places on limestone, at Section 39.

On the north side of the valley of Lost creek the sub-carboniferous
rocks are brought above the drainage; the dip from this axis of disturb-
ance is toward tbe north and northwest from 25° to 30°, diminishing
the angle of the dip toward the north. The upturned edges of sand-
stone No. 2 and limestone No. 2 form the first hill, which, on its western
slope, i3 capped by sandstone No. 3, which anderrune limestone No. 3,
at Mr. Tilford’s—the bill north of his house being composed of the
limestone amd shales of No. 3, capped by the waste of sandy shales at
the base of the oth sandstone. The dip has changed at Mr. Tilford's,
and lies toward the southwest.

From the hill near Tilford's to the falls of Rough creek the surface
falls about 310 feer. The base of the 5th sandstone is reached on only
one hill between the two points. Great masses are seen on the ridge
south of the road ; probably 60 feet of it caps the hille. At the falls
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of Rough creek, the measores seen at Mr. Tilford’s, and frequently
between the two points high on the hills, form the surface rocks in the
bed of the creek; much changed, however, in lithological character.
The exact counterpart of limestone No. 3 is seen below the dam at the
mill. It has not been met in any part of the margin of the coal field

No. 40. Section at the Falls of Rough creek.

 Thickness. Elevation.

|
|
|
i Feet. 'Inches. Feet. Inches
|

P ——

Envfaes d0fl oo coon o amanoius un s s s S e i ' - ) Rt 23 ! B
Aluminous shale _ .o oo e e mcime . imemicmemssamaea- | - T TR o
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The water of the creek hus washed the soft shaly beds, undermining
the hard bed from G to 8 feet, thus giving a perfect exposure of the
character of the several beds, f

Above the bed of above section the hill on the north side of the creek
rises from 200 to 275 feet, formed of the shales and limestone (No. 3),
of sandstone No. 4, and limestone No. 4, all capped near the creek by
the base of the 5th sandstone. The road from the falls of Rough creek
to Cloverport lies nearly with the line of strike, the branches and creeks
indenting the margin of the coal field, leaving narrow bands of the coal
measures upon the ridges between them. The ore beds near the top of
the 5th sandstone are seen occasionally on this line.

At Mr. Wm. H. Hownrd’s the ore beds are cut by the wear of the
road. The ore is about 2 feet 6 inches thick, apparently of good qual-
ity. It lies in blocks, in a regular bed.

The shales of the 2d limestone are thicker here than farther east; the
beds of limestone are also more compact and in thicker ledges, while
the whole mass of the bed is less thick.
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The Belerophon bed at 296 feet 2 inches (section 22) is recognizable
in all the valleys between the falls of Roggh and the Owensboro road,
5 miles south of Cloverport The mewures on the line of the road to
Cloverport are all beneath the sandstone at 420 feet 2 inches, Seciion
22.

The following line crosses part of Breckinridge, the corner of Ian-
cock, into Ohio, and closes on the last line on Bennet's creek. (See
map.)

The river hills to the southwest of Cloverport are capped by the buse
of Oth sandstone. Below the sandstone the 4th limestone is a thin bed,
6 to B feet thick, containing Bryazoa. The shales of the 3d limestone
are marked by three yellow or buff’ beds, separated by from 8 to 10
feet of gray or dove colored shale. The Owenshoro road was crossed
peir Mr. Newton's farm. The ridge dividing Clover creek and the
head waters of Panther creek receives a few feet of the shales under the
“ Breckimidge coal.”

The ore bed was seen in a few places on the line; it is sandy, and
thioner than farther to the south, ewst, and southeast and south.

On reaching the head of Panther creek the rocks are seen dipping to
the south and southwest, the 4th limestone being the surfice rock in the
bed of the branches. The hills rise from 80 to 150 feet high above the
drainage, and are made up of the bed of the 4th sindstone, shales,
oth savdstone, and a thin capping of coal mensures above it These
patches are outliers of small siew, and are not koown to contain a work-
able coal. _

On the Sogar Camp branch of Panther, about 24 miles south of the
dividing ridge, the coal measures are bronght to the drainage.

Between Sugar Camp creek and Rough creek, at Hine's mill, the hills
contain the measures of' the Huwesville section up to the Lewisport coal.
The limestone of the voal measures beneath the Lewisport coal bed forms
the bed of Adum’s fork of Rough creek for a considerable distance, tha
rocks dipping at the same rate as the full of the creek.

Near Fordsville iron ore beds are exposed in natural outcrop in the
road ; the ore is sandy; it lies in sandy shale, 25 feet above limestone,
which is probably the equivalent of the limestone under the Lewisport
coal of Hancock county.

Between Fordsville and Hines' mill the bills are low; occasionally
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fragments of coal may be found in the branches ; none of the coal beds
of this part of the county have been cpened. On the north side of
Rough creek the country, for a considerable distance, is flat, and over-
flowed by the creek during its floods. On the south side of the creek
the lands are rather higher, but quite flat; the low ridge on the north-
east side of the road being soft, sandy shales. About a mile sou‘h of
Hines' mill a bold sulphur spring rises in the flat. Ouve quarter of a
mile south of the spring the rocks are found disturbed, and dipping to
the northwest ; the lault or disturbance baving brought up the limestones
of the millstone grit. High hills of soft meusures lie toward the east
and southeast, containing thin eoal beds. The 5th sandstone has become
soft, and much thinner than it is eastwardly ; no pebbles were seen in
any part of this bed between Caney creek and Green river. The lower
part of the bed is represented by thin, ash-colored, sandy shules; the
4th limestone has an earthy fiucture, and may, possibly, possess
hydraulic cement propertics. The drains and crecks frequently cut
through the coal meusures between Hines' mill and Capeyville. On the
Caneyville road toward Litchfield the hills are capped by about 80 feet
of coal mexsures, containing the coal measures and ore bed in Section
28 at 187 feet

The ore bed is seen denuded near Caneyville, on the property of S.
W. Bond. An opening has recently been made in the bed, which is five
feet thick, consisting of blocks of ore and ocherous earth.

The cuts made by the branches and creeks are quite favorable for
sections east and north of Canpeyville as far as Bennet’'s creek. The
ore bed exposed is not so thick as the equivalent bed seen west of
Caneyville. It is, probably, not so thick as it is to the south and east.

The 5th sandstone between Caneyville and Benpet's creek is quite
thin. It is represented by about 25 feet of soft sandstone, in thick
beds, and about 55 feet of sundy shale, beneath which the 4th lime-
stone has a thickpness of about 25 feet—the thickest mass of this bed
seen. Two miles to the north, at Mr. Howe’s, (see Section No. 39,)
it is entirely absent, its place being occupied by aluminous shale.

The only coal opeped near the line of our work wis that opened by
Mr. Wm. Miller, southeast of the road, 1} miles from Caneyville. The
opening is made on the south side of a mvine. The coal is covered by
18 feet of sandstone and O feet of black bituminous shale, which is
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sometimes changed to gray sandy shale. The coal, where seen, meas-
ures 20 to 22 inches; it lies on 3 to 4 inches of coal rash, under clay,
and sandy shale; 18 feet to limestone in bed of drain. On the north side
of the drain the limestone in the bed of the creek on the south side is
lifted about 22 feet above the coal, the slip being 30 feet. The cover-
ing above the coal is about 45 feet thick.

From Caneyville to Morgantown the hills rise higher above the drain-
age, and are composed of vast beds of sandy and aluminous shale. At
Dog creek the cuts reach the base of the 5th sandstone. South of the
creek the land becomes level, with occasional knolls of the softer shale
beds above the Oth sandstone, which sometimes rise from 80 to 100 feet
above the general level of the country.

The head of Welch's creek cuts through the shale bed and into the
oth sandstone. From Weich's creek to Green river the road rises to
the soft beds above the sandstone. One mile north of Green river the
Yellow rock over the Roberts coal (Muddy river) is first recognized.

At Green river the 5th sandstone lies even with the pool. On the
south side of the river the rocks rise in the direction of Morgantown,
and again dip rapidly toward the valley of Renfro’s creek and Wood-
berry. At the top of the ridge, east of the mouth of Big Barren river,
the pebbles and small patches of the 5ih sandstone are occasionally seen.

Returning to Morgantown and taking the line of the road to Rus-
sellville, the land soon becomes level or gently anndulating; the valley
of Renfro’s creek is wide and flat; evidently underlaid, for a great
part, by the rocks of the section taken at the coal bank opened by Mr.
Moses Shearer, one and a balf mile to the sonthwest of Morgantown.
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No. 47. Section of coal opened by Mr. Moses Shearer, near Morgan-
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To the southwest from the Shesrer coal locality, better known as
the “Limestone hills,” two and a half miles, the margin of the coal
measures are reached, on the dividing ridge between Renfro’s and
Sandy creeks.

The valleys of Sandy, Big Muddy creek, and Muddy river cut into
the millstone grit beds nearly to the mouth of all these water courses.

The coal measures are again seen on the dividing ridge between Big
Muddy and Muddy river, north of McCoy's mill.

The Sbearer coal has been opened and worked at several localities on
this ridge. It is very umequal in thickness, varying from eighteen
inches to three and a half feet. The termination of the coal to the
southwest, between Muddy river and Big Muddy creek, is near the forks
of the Elkton and Russellville road.

The work was extended toward Elkton, in the expectation of finding
outliers of coal measures, to Haroldsville. At Rock Spring meeting-
house, 45 feet of the 5th sandstone is found. It is heve a coarse con-
glomerate, resting on the 4th limestone, which has the appearance of
being water-worn previous to the depesition of the 5th sandstone.

The line was continued to within 8 miles of Russellville, when the 2d
limestone was reached. It is oolitic, and greatly increased in volume,
about G0 feet being in sight, and the bottom concesled below the
drainage.

¥rom th; last point toward Greenville, by the Russellville and Green-
3
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ville road, the rocks are found nearly level, or dipping slightly to the
northeast. The country is level and rich; the soil being mostly com-
posed of the waste of the 4th limestone, and the shades of the 3d lime-
stone; the 4th sandstone is absent on the line of this read, or it is not
recognizable.

The 5th sandstone is reached at the head of the Little Rawhide creek,
a branch of Wolf Lick creek. Itis a coarse conglomerate, 40 to 95 feet
thick ; the upper part of the mass is coarse, hard sandstone.

The dip of the rocks is to the southeast on the Wolf Lick side of the
ridge and to the northwest, and occasionally the dip is seen lying toward
the southwest.

Several patches or outliers of coal measures are seen on the hills
between the northern branches of Muddy river and Clifty ereek, rarely
over sixty or seventy feet thick, above the 5th sandstone. One outerop
of ore was observed between the points above alluded to.

Near the crossing of Clifty creek the 5th sandstone is seen in heavy
masses, 25 to 30 feet thick. North of Clifty the coal measures are
reached at the Dug hill, half a mile southeast of the Rochester and
Elkton road, where the following section is seen in the road:

No.42. Section at Dug hill, Muldenburg county.

Thicknesa. Elevation.

Feet. Inches. Feet. {Inches

Bandy shale, 30 1o 110 feet. oo oo oo e e T — e, | S 169

6
B ebom i e L e L e e L e i 79 6
Alominons shale. . e o e iim e e el s .. Ga 6
Ll e S et s S S e O oy Vg O, (USSR | 6 30 6
Sandy ahale .o e cmrmm e s ——— o 30

Top of 5th sandstone.

The whole mass of sandetone at the base of the above section is
about 80 feet.

From the intersection of the Russellville and Greenville with the
Elkton and Rochester roads, to the narrows, the road lies on the upper
part of the section above; near the narrows the road suddenly descends
to the oth sandstone—i. ¢., the margin of the coal measures.

The 5th sandstone dips to both sides of the road from the ridge,
(oarrows,) which is probably an anticlinal wave ; the syoclmale on either
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side being in the beds of Clifty creek, on the east and eastern branches
of Pond river, on the west side of the ridge.

South of the narrows the 4th limestone and the 4th sandstone are
dippiag rapidly toward the northeast, and are mised a considerable dis-
tance above the horizontal position of the 5th sandstone at the narrows.

The narrow part of the ridge is about 60 yards wide, being, in fact,
only a huge mass of the oth sandstone, 80 feet thick, which is little else
than a loose mass of quartz pebbles about the size of marbles, through
which the water percolates. Being arrested by the clay shales at the
base of the sandstone, it breaks out in bold springs on the east side of
the ridge, which is doubtless the direction of the greatest dip of this
locality.

About one mile south of the narrows the road has descended to the
3d sandstone, and the rocks are quite level, or are dipping gently to the
southwest with the line of the branches to Pond river. The coal meas-
ures lying between the head of Pond river and Clifty are only a few feet
thick, (80 to 110 feet,) from one to two miles wide, deeply indented by
the streams, especially on the west or Pond river side of the ridge.
The work having been extended from the narrows to the intersection of
the “ Old Highland lick” and Elkton rcad—sandstone Ng. 3 forming
the surface rock—the Lick road was taken, and the line run to Bennet's
mill, on Pond river.

On descending the first hill limestone No. 2 is reached, which con-
tinues to be the surface rock for about three miles; the direction of the
road being to the northwest. Near the East fork of Pond river the dip
becomes quite rapid, and brings down the mass of limestorme No. 3, with
its associated shale beds, to the East fork, in a few places covered by
fallen masses of the pebbly part of the oth sandstone. West of the
East fork the dip is to the northeast, meeting the dip from the opposite
direction near or at the line of the river.

The 3d sandstone has become quite yellow, and in the valley of the
East fork forms the surface rock on the west side of the stream. The
north side of the road is ekirted by a low range of hillg, composed of
the 3d and 4th limestones, with a thin bed of the 4th sandstone; the
whole mass 94 to 110 feet thick. Between the East fork and Bennet's
mill, on West fork of Pond river, the ridge is composed of the millstone
grit bed, from the 3d sandstone to the coal measures, including, on the
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top of the most elevated points, from 15 to 30 feet of the soft bed
above the 5th sandstone; the members, from base to top of the hill,
Leing probably less than 200 feet thick.

The hille are broken; the dip irregular and wavy, faulling from the
summit of the hills to the streams on the east and west side; the beight
of the divide by barometer being 426 feet; 226 feet being due to the
dip. The 3d sandstone is the surface rock in the valley of both the
East and West forks when intersected by this line.

Line A extends from Bennet’s mill to Petersburg, by the way of
White Plains.  On this line, which lies outside of the coal measures nearly
its whole length, it was observed that the clay shales, associated with
limestone beds Nos. 2, 3, and 4, ave replaced, either in part or altogether,
by sandy or micaceous shale. The mass of the 3d sandstone is also
much expanded near Front Hill post-oflice; being there about 65 feet
thick.

Plates and segregated masses of chert are associated with the 3d and
4th limestones. The higher beds are strewed with blocks of sandstone
No. 4, and pebbles derived from sandstone No. o.

The ridge dividing the valley of McFarland’s creek and West fork of
Pond river is capped by heavy masses of the oth sandstone, (coarse
eonglomerate.) From the top of this ndge toward the northwest the
dip is rapid, bringing the 5th sandstone to the valley. In about one
and a hall miles the dip is then interrupted and increased from 15° to
20°  This rate of the dip soon brings the 5th sandstonc under the
drainage, when it is brought up again by a slip of from 75 to 80 feet,
and again dips below the druinage, to be again brought up by a similar
fault—this arrangement being repeated four several times, gradually
diminishing, and finally, the sandstone disappears under the soft shale
bed of coal measures, to be again brought up two and a half miles dis-
tant, on the Madisonville and Hopkinsville road, at Mr. Brazier's, when
the dip is from 8% to 15° to the northeast, marking the western margin
of the synclinal fold.

At 254 north a bed of coal, one foot thick, is seen in outerop, with
under clay G inches beneath the coal ; there is probably 65 to 80 feet of
sandy shale, with one or two interrupted beds of sandstone. The meas-
ures from the conglomerate (5th S. 8.) to the coal were not satisfactorily
made out; the bed being so frequently slipped in this locality; it is not
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improbable that some of them have been duplicated in the measurement
between the o6th sandstone and coal.

Southwardly from Mr. Brazier's, at the margin of the coal field,
toward Hopkinsville, the conglomerate beds are about 80 feet thick,
resting on sandy shale. The measures lie in waves from three to four
miles wide, with a gentle dip from 4° to 24°. The synclinal fold is bere
first encountered.  Its apparent depth is somewhat increased by
denudation, which reaches the top of the 2d limestone. The western
margin of the first anticlival shows sandstone No. 3 near its base, dip-
piog westwardly at 34° to 4°. The banded shale beds and 4t sand-
stone are occasionally seen nearly to the sub-carboniferous limestone,
which appears to abut abruptly against the shales above the 4th sand-
stone. The 1st and 2d sandstones are not seen east of the margin of
the coal measures, in the edge of Christian county; nor is the 3d
sandstone seen east of the 2d synclinal fold. The 4th sandstone and
the banded shales are recognizable mearly to the margin of the sub-
carboniferous limestone, 4 miles west of Hopkinsville. The indicationz
are that the beds of millstone grit below the 3d sandstone have thinned
out toward the east; or else, that they have been carried away before
the deposition of the 2d limestone. The 4th sandstone, although very
small, is 50 strongly marked by its distinguishing characteristics, that it
is a reliable horizon whenever it is present. It is the only eandstone
bed of the millstone grit beds now known containing foesil shella. It
may be known by its lithological character alone.

The lines in Hopkins county were taken up at Clark’s mill on Pond
river, and carried to Greenville, connecting the work previously done in
Hopkins and Muhlenburg counties with the survey of the margin of the
coal field made this summer.

The work taken up on Pond river begins at a point high in the coal
measures. The clear coal of the Hunting branch of Clark’s creck is
seen in outcrop mnear the mill, on the northeast side of the river, (see
section, page 136, Vol. 1, Kentucky Geological Reports.) The coal
dips mpidly about 44° to northeast, away from the river. Tho beds
forming the hill above the coal consist of from 50 to 60 feet of sandy
and aluminous shale, 30 to 35, space covered, the whole capped by a
very coarse-grained loose-textured sandstone. The waste of the heds
forming the covering of the coal beds forms a warm productive soil,
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and distinguishes the country between Pond river. At Mr. John Oats’,
siX miles southwest of Greenville, two wells have been dog by Mr. Qats,
both of which reach a bed of coal said to be five feet thick. This is
probably the equivalent of the upper bed at Clark’s mill. The meas-
ures change between Mr. Oats’ and Greenville. The reason of the
change is not apparent on the line. The shales are evidently thicker;
the coarse sandstone bas disappeared ; the soil and timber are changed.
The measures hetween Pond river and Mr. Oats’ are again recognized
near Pond creek, five miles south of Greenville. It is highly probable
that the measures lying north of a line from Alr. John Oats’ to Pond
creek are higher than in the hills above the coal near Pond river; and
that they correspond to the shales above the equivalent of the Anvil
Rock at Providence.

At Mr. G. Leigh’s, on the southeast side of Pond creek, a fault was
encountered on the 10ad. The rocks on the line dip to the northeast,
at an angle from 45 to 50°.

The millstone grit beds are raised high in the hills, and extend to
Clark’s mill, on Clifty creek, as surface rocks. The dip is quite incon-
stant, varying both in quantity and direction.

The line between Clifty creek and Muddy river lies almost directly
on the margin of the most southwardly outcrop of the dth sandstons,
and about two and one half miles south of the Roberts coal banks, on
Muddy river.

On the northwest side of Muddy river the 5th sandstone is a coarse
conglomerate. The masses of this rock lying near the river occupy a
lower level than the equivalent bed toward the divide between the two
streams. The bed is well exposed near the center of the divide, where
it is a coarse sandstone without pebbles. On Clifty, 2} miles to the
northwesl, it is strangely marked by pebbles, some of which are of large
gize, from 1% to 2 inches in diameter.

To the southeast of Muddy river, the line was conpected with the
Rochester and Russellville road, and carried toward Rochester, (see
mar.) The hills toward Rochester are millstone grit. Deer Lick
cuts into the 3d limestone. The 4th limestone and the 4th sandstone
are both seen on the south side of Deer Lick. On the nortbeast side of
Deer Lick creek the line rises a hill, the whole mass of which, from top
to bottom, is composed of coarse sandstone (5th S. 8.) without pebbles.
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The country above this sandstone is nearly a plain, on which rounded
knolle of coal measures are seen from 80 to 150 feet high; these
measures continue to the Russellville and Morgantown read with the
road to"Rochester. From this point to Morgantown the line crosses a
synclinal, the coal measures extending nearly to Morgantown.

Southwest of Morgantown the coal measures of Renfro’s creek are no
doubt connected with the equivalent beds lying in the valley of Big
Muddy and Hickory Camp creeks.

The dividing ridge between Big Muddy and Renfro’s creek, at the
“Sand Hill,” receives the coal measures as high as the equivalent of the
sandstone at the top of the Little Mountain section of Edmonson
county, (Sec. No. 37.) The diflerence of level from Big Muddy to top
of the “Sand Hill ” being 163 feet.

Between Morgantown and Woodbury the country is level and gently
rolling ; the creek valleys wide. At Morgantown the rocks dip to the
southeast, bringing the measures of the hill below the valley of Renfro’s
creek in a short distance. The shale beds above the Morgantown sand-
stone being the surface material nearly to the mouth of Big Barren
river. Sandstone 37 feet thick, in section, page 161, Vol. 1, Kentucky
Geological Reports, is no doubt the equivalent of the sandstone at the
top of the hill at Morgantown.

On the east side of Big Barren, as before stated, the conglomerate
caps the hill-tops 175 feet above the river; the direction of dip was not
satisfactorily observed. Toward the east, on the Glasgow road to Mr.
J. M. Young's farm, 3 miles from the mouth of Big Barren, the hills do
not contain coal measures. The well at Mr. Young's being sunk into
the sandy micaceous shales at the base of the Hth sandstone. Southeast-
wardly from Mr. Young's, the country rises by a gentle slope about 100
feet in two miles; the measures rise with the hill, and only a few feet of
the masses of the Hth sandstone, 30 feet above the horizon at Mr.
Young’s, cap the highest point of the ridge.

Descending the ridge toward the south appeared considerable masses
of brecciated limestone, composed of limestone No. 4 (?), cemented by
a silivious paste, containing small fragments of chert. The breccia
occupies the horizon of the 4th limestone in a bed of aluminous shale.
At the base of the shale the rocks are nearly level. The valleys are
expanded, and, for several miles, the road lies either on the 3d lime-
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stone or the 3d sandstone. Five miles to the northwest of Bowling-
Green the road descends to the cavermous limestone. The hill boumn«-
ing the valley on the north is capped by sandstone No. 2. The south
gide of the valley is partially bounded by isolated hills, which are capped
by the 2d sandstone. The first sandstone was not recognized in War-
ren county. The base of the sandstone rests on Dichocrinus beds,
doobtless the equivalent of the beds of Grayson county, 60 feet below
the base of the 1st sandstone.

The general trend of the sonthern margin of the 2d sandstone ia nearly
east and west ; no roads are made parallel to and south of Green river,
north of the sub-carboniferous limestone. Between the lines' of the
Bowling-Green and the Woodbury, and the Bowling-Green and Browns-
town roads, Line R was carried up the valley above referred to, to the
Bowling-Green and Brownsville road, and by the last road to Browns-
ville.

After taking the road toward Brownsville, in two miles we reached
the base of sandstone No. 2. The top of the ridge or table land is
capped by about 65 feet of sandstone. On ascending the hill it turns
taward the coast, and for two miles lies nearly on the stmke. At 304,
Line R, the road reaches a disturbed territory; the rocks dip to the
northeast, at from 5° to 35°. Here the road makes a sudden bend
toward the north, and runs over the optarned edges of the 3d sandstone
for half a mile, to the hill on the sounth side of Alexander creek ; bere
the 3d limestone is first seen on this road, unless the limestone seen at
the last bend of the road be this bed. From Alexander creek to
Chameleon Springs the rocks are disturbed. The greatest disturbance
appears to be east of the road.

From the Springs to Brownsville the road lies on the beds below the
5th sandstone; rarely cutting below the 3d, even in the deepest valleys;
reaching the 5th sandstone only once or twicee On this line, from the
mouth of Barren river to Browneville, there are only one or two small
patches of coal measures above the 5th sandstome. No indications of
workable beds were seen or beard of near the line. Between the line
and Green river a coal is said to exist in good workable beds, probably
the eoal equivalent to that at Nolin furnace, Edmonson ccunty. It
was desirable that the territory near Green river should have been
examined for the iron ore equivalent to the Nolin beds, but the
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difficulties of the country were such that with one camp arrangement we
were not able to travel it. It is known that outliers of the coal meas-
ures exist on the south side of Green river, east of the mouth of Big
Barren. Of their value and extent nothing is certainly known. The
ore bed found on the Rudy’s and Sunfish creeks may possibly extend
with the measures across the river; should they do so, and have the
thickness and quality of the beds north of the river, their vicinity to
navigation would render these ores of great value, especially as furnace
rock, limestone, and wood are here in the immediate vicinity of the ores.

Having closed the line from Morgantown, on the lines formerly car-
ried to Brownsville, the work was carried from the latter place to the
Mammoth Cave; when Green river was crossed, and the line carried to
Millerstown, through Edmonson and Hart counties.

From the forks of the Brownsville road to Bowling-Green and Mun-
fordsville, by the road to the latter place to the Mammoth Cave, the 4th
limestone and the 4th sandstone are absent; the shale beds of the third
limestones are very thick, and form with the 3d limestone the sarface
rock for several miles.

Near the “ Turn-hole,” the 2d limestone and 2d sandstone are surface
rocks. Between the “Turn-hole’ and the cave the 2d sandstone is the
surface rock for two and a half miles, when the surface becomes broken
by deep sink holes for three quarters of a mile.

The flat table land near the cave lies on a mass of the 2d sandstone,
which has a slight dip to the southeast. The Cave House is situated
about 285 feet above Green river. The cavernous limestone is cut by
the valley of Green river 213 feet.

The hills on the north side of the river are capped by the 2d sand-
stone which lies lower than the same bed on the south side of the river.
About four miles north of the river, at Mr. P. P. Pace’s farm, the road
ascends the bed of the 5th sandstone, which is a coarse conglomerate,
lying, by barometer, 329 feet above Green river.

For several miles to the northeast, the 5th sandstone is eapped by
occasional knolls of coal measures from 50 to 75 feet higher.

At the head of Belew's creek and Dog creel:, the coal measures rise
sufficiently high to receive the ore beds. It is not known that they
exist here, nor can the question be answered except by digging.

After crossing Dog creek, the measures do mnot rise bigh enough

T4
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above the 5th sandstone to receive the ore beds. At the crossing of the
Bacon creek the cavernous beds of the sub-carboniferons limestone are
reached ; these beds extend to Wheeler's mill, on Nolin river. Assoon
ug the river is crossed the beds of the millstone grit are reached, which
are the surface rocks nearly to Millerstown.

Crossing the river at Millerstown, the cavernous member of the sub-
carboniferous beds form the surface rocks, with occasional patches of
sandstone on the highest knolls, probably the waste of the 2d sandstone,
which is seen in bold outliers toward the west. It forms the first sand-
stone hill west of Stephensbarg. These patches of sandstone occupy
quite a limited territory, the last seen are about six miles northeast of
Millerstown.

The accompanying map i1s constructed from the lines actvally run,
from which it will be seen that a large portion of the margin of the coal
measures are only approximately determined, as only that part absolute-
ly determined is marked by solid lines, and all parts not so determined
indicated by dotted lines.

The interior of polygons made, in which ore beds are known to exist,
must be surveyed in detail to give an approximate determination of the
extent and value.

The margin of the coal field extending from Clover creek, through
Grayson, Edmonson, Batler, and part of Warren, will no doubt afford a
territory rich in iron beds. The marginal coal beds are generally too
thin to be of great value. In many localities they are found in sufficient
thickness to be profitably wrought The braad territory on the eastern
margin of the coal field, which is thinly overlaid with the lowest coal
measures, will give greater facility in reaching the iron ores, which have
been sufficiently stripped by denudation to render them accessible at a
moderate cost.

The ores, coal, rocks, soils, &c., collected during the surveys of this
season, have been forwarded to the Geological Laboratory. Many of
them probably cannot be reached by the chemist in time for analysis
during the present season.

During the last two years, our parties have been treated with great
kindness, and bave received every facility required in the prosecution of
the survey. To all those to whom I have been indebted, I take this
public method of acknowledging my obligations. They have my thanks.

SIDREY 8. LYON, Assisfant Geologisi.
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Since the foregoing part of this chapter was written, the work of the
base line has been carried forward, and the work terminated on Tug
river, which forms the eastern boundary of the State.

It will be necessary to add a brief description of that part lying
between the termination of the work of last year and the end of the
line.

The total length of the base line is three hundred and six miles,
eighteen hundred and thirty-two feet. It lies in the following counties:
Union, Henderson, McLean, Daviess, Hancock, Breckinridge, Hardin,
Nelson, Washington, Mercer, Garrard, Jessamine, Madison, Estill, Pow-
ell, Owsley, Morgan, Breathitt, Floyd, Johnson, Lawrence, and Pike.
Twenty-two counties are intersected by it. Nine of the counties
enumerated are in the eastern coal field, either wholly or in part; the
first five being in the western coal field.

The work on the line this year has been in the counties of Johnson,
Floyd, Lawrence, and Pike. The country traversed in these counties
is rough, rising into narrow, steep ridges, which ascend above the drain-
age of the country from two to six hundred and sixty-one feet, and is
usually divided into terraces, or benches, caused by the unequal decay
of the hard and soft beds composing the coal measures.

The soil in the valleys is generally sandy. The sides of the hills are
covered by small pieces of shale or blocks of coarse sandstone.

The farms are generally quite small, lying in the narrow valleys
extending along the streams; sometimes embracing the sloping land at
the foot of the hills.

The valley land is estimated at about ten dollars per acre, that of the
hills at from fifty cents to one dollar.

Procuring and rafting saw logs is extensively carried on in many
places. Wagon roads are almost unknown, yet the country could be
traversed in many directions by roads which could be made at a small
cost.

Salt making has been carried on for a short time at Warfield, on
Tug river, from which point the salt is distributed either by pack horses
through the country, or in cances on the river.

The rocky masses lying above the drainage, from Jenney’s creek
eastwardly, consist of the beds lying above the Licking shales. Some
few cuts are made by the streams, from thirty to fifty feet below the
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coal, which has been variously designated as the Adamsville coal, Jack-
son Rice coal, &ec.

At the last crossing of Jenney’s creek, on the 279th mile, the coal
bed above referred to lies a few feet below the hed of the creek. It has
been traced up the creek about two miles. Sometimes it is above the
creek bed, and sometimes below it. This bed here dips with the line of
the stream, but it is irregular and full of waves. The bed of coal is
also quite irregular. It is sometimes seen as one bed; at other places
near by it is divided into two beds, the separation being from half an
inch to four feet thick. The upper part of the bed affords as much as
two feet thick of workable coal; the lower division being from one foot
to two and a half feet thick.

On the east side of Jenney’s creek, the hill rises above the creek 661
feet, (barometer,) and is divided by the hard and soft measures into six
terraces, or benches, composed alternately of sandstone and shale beds,
the capping mass of the hill being a heavy sandstone, the lower part of
which is locally a conglomerate, thickly charged with water-worn white
quartz pebbles.

The measures above epumerated are found in part in every hill
between Jenney's creek and Tug river—no hill ever rising geologically
higher than the great sandstone which caps the hill at Jenney’s creek.

The coal beds which are found high in these measures (to be hereafter
noted) do not extend to the west of Big Sandy river on this line as
good workable beds. The place of the beds found in some localities
west of Big Sandy river is indicated by a streak of carbonaceous clay,
above a bed of white silicious or alominous clay; or by a bed of car-
bonaceous shale, with thin seams of coal interstratified.

The highest hills west of Big Sandy (near the base line) exhibit
the following section:
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No. 23. Section belween Jenney's creek and Big Sandy.
?

Thicknesa, Elevation.

i i
Feect. |Inches Feet. Inches

Heary sandstone, coarre prained near the base.

— W mr T ow
]

Conglomerate, filled with white quartz pebbles. ... - .o_.__ 626 |....-- o |......
Covered space above RANDSWONE _ oo oocmcmooooaooaas e 08 Lol I8 |awcacs
Coarse sandstone_. . i ecieemeeaeae] M Ll 64 ......
Aluminous ehale, place of ore bed at the head of Red river, on | i |

" Siate road,'” (oo ore seen east of Jenoey's creek) .o .coal]| AT oo 15 L. ..
Conrse Bandalone. - - oo oo mde e ee e smmmnenm e 402 ! 3R L..
Covered Apace. - cccevciccmcnmcnnccna- o B e RN aTiT lamweee, M fooonen
Fine grained sunidstone, in e e T R et N ruaen BT B 3
Covered space, with sandstone at the botbom oo cee v anaaas! 362 [ools RS - Y Iy
Sandstone end sandy shale - ... 303 _____ - SR RE
Altermnate beds of sandstone and dark u.mlg 1.1 | 200 f.ocea| WY ......
Bed of Jenney'a creck. |
Shales and sandatone ..o oo e e eemem e 1 J [P | L e
Coal, equivalent of the Adamaville and Jackson Rice cosl bed___ 18 I ...... | =

On Little Paint creek, two miles further east, an opportunity was
offered to fill a portion of the space near the base of Section 23 with a
more detailed statement of the materials of that portion of the section,
a mass of rock baving fallen, leaving a clean cut, of which the following
is a section:

No. 24. Section near Big Sandy, on the east side of Lillle Paint

creek.
Thickness. ] Elevation.

| | i

Faet. Im:lus.: Feet. Inchea
— |L

Covered space divided into terraces, the top of the hill being cov- |

ered by Lhe lower part of the sandstone at 511 Feet, Secticn 23, f
Thin bedded aandston® « . cvcee oo e e c e . T T—— 90 2
N LT 1 R R e R R e e [ § ity -| BE& 2
Bapdstone . e e 6 3 78 | 2
Sandy ohals ...cccicrioninmmomm i tm e e e 4 6 71 15
Bandtone . ..o ceec e ammeeaae | 2 11 67} 5
BBy BB . i i e i S e S 3 | 2 85 4
Lumpy sandatong .o oo e occcacccacccmaccamms s mmammma e 2 6 62 2
Bituminous esal. oo N ey e o e R B e 88 B
Under elay_ ... ___. Y e s | 2 4 57 8
Bandy e e e L R e T R S | B 55 4
Sandy shale and Jumpy sandstone.._...._.._.. S [ 22 ..o 50 4
Sandy shale running ioto sandstone .. ... ... - ey 28 4
Bituminous ghale_ . .o e e cemmmam——aa—a I - 5 R 23 4
Bituminoun epal. .. . . cccccmeeer cesemrem—csm e —————— | 2. 6 21 d
Under elay «coomoeo e iicmcmcmcc e cem—— e ———- S L (., 18 10
Dark gray sandy shale._._.....-- e e e el . 16 10 16 10

Bed of Little Paint creek. i
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The coal at 21 feet 4 inches above, is the equivalent of the coal at
the base of Section No. 23.

On Big Sandy river, half a mile above the mouth of Little Paint
creek, a bed of bituminous shale is seen, interstratified in the sandy
shale, ten feet below the coal. At this point shales, similar in character
to those at the base of the section above, extend downward to the bed of
the river, 28 feet below the coal.

In the shales, beneath the coal above alluded to,are remarkable sandy
segregations, which are generally symmetrical, and circular. Ome of
the largest observed measured 6 feet in its greatest diameter, and four feet
thick. The mass was separated into several beds by lines of stratifica-
tion; at which lines the masses separate, forming circular blocks about
gix inches thick, the upper and lower portions forming sections of an
ellipse. The blocks from the middle of the mass resemble huge anfinish-
ed grindstones.

These segregations are valuable as a mark indicating the geological
horizon of the Jackson Rice, Adamsville, and Warfield bed of coal;
especially as no similar masses have been found in any other horizon
than that immediately below this coal bed.

The first of these segregations on our line are found on Stillwater
creek, but they are seen on the line in all the valleys which are sufficient-
ly deep, from that point to Tug river. Great numbers of these masses
are seen wasted from the shales under the coal at Warfield, lying along
the margin of the river, and many partially exposed in the shale beds
forming the river bank immediately under the coal bed.

At the mouth of John's creek, on the east side of Big Sandy river,
the coal bed at the base of section 24, lies a few feet above the bed of
Sandy river.

From this point toward the north we have the following section :
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No. 25. Section from the mouth of John's creek to the coal opened by
Mr. Samuel Auzier.

Thicknesa. Elevation.

I
Feet. | Inches. Feet. [Ini:hn-

Covered space, sandstone (7) .. ... s A N i 3 - | i R 285 2
Sapdy shale, 10 60 1. oo e emce e ccmcccccamm—enas 10 || 235 2
R L e 14 |eeceea, 225 2
Bituminous al, (Aoxier mnlj_ g S A e B i 2 4 211 2
Barthg ol L L e L E o i, e b e 4 | 208 mn
Bituminons ghale . cccames e i i e e am e 1 4 | 48 G
Bituminous shale, earthy .. o coe oo e e e e i 6| W7 2
Bituminous eoal, (Ausier conl) oo s mmmmmm e - e i M6 a
Bhale mad under elay_ .o oomcm e e e e e ¥ feciia 204 8
Bandy Binle <. il e e e D L T L e L e T 18 (... 203 8
Bituminous 09al. .. e e e s rsec s s tm e et n s e e | m——— 8 185 | 8
Under clay (7 {

I o o i s i s e | Vi |- P—
Flace of coal on Dagiel’s creek. , i

Bandstone and sandy shale oo oo ccmecmeccac e cmmmemma| 36 |eemeo] 105 oo
Samlstone and covered space.. .. oo cicaaaii-a.a BY cnisns 69 1 ......

Place of coal on Loog branch.
Top of coal on John's creek. T

It is not improbable that the true thickness of the measures, between
the Sam’l Auxier coal and the coal at the mouth of John's creek, is not
given in the above section. At the opening made by Mr. Auxier, the
dip is found to be towards the northwest, the direction in which the sec-
tion was measured. If the dip lies regularly in that direction, between
the two points measured, the thickness of the measures will be too small
in the above section by a quantity equal to the amount of the dip
between the two pointa.

The remarkable bends of John’s creek from its mouth to where the
line crosses it, about four miles from Sandy river, would indicate consid-
erable disturbance in the measures, even if no rocks were visible. The
outcrop in a few places exposes the rocks, which exhibit considerable
disturbance and wrinkling ; probably the effect of thrust.

Two miles above the mouth of the creek a bed of coal has been
opened, in a point of a ridge projecting into one of the bends of the
creek. Where opened the bed in four feet thick; which is probably
above its average thickness, as the opening is immediately at the axis of
a synclinal fold. A short distance down the creek from the opening
the unwrought outorop is seen on anticlinal fold, where the coal is not
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more than two feet thick. This bed is probably the equivalent of the
upper bed exposed at Little Paint creek, given in Section 24.

A careful examination of the country in the vicinity of the line on
Jobn's creek and Daniel’s creek, did not result in the discovery of any
workable beds of coal between the horizon of the Auxier coal and that
opened on John's creek by Mr. Delong, (equivalent to the upper bed
at Little Paint.) Two or three thin beds of coal were found in the space
between these beds, but none of them attained a greater thickness than
from fifteen to thirty inches, if, indeed, the latter figures are not too
bigh.

The coal beds opened by Mr. Delong, at the base of the section, as
well as the equivalent of that opened by Mr. Auxier, are accessible the
entire distance between Big Sandy and Tug river, in the immediate
vicinity of the line.

On Tug river, at Warfield, the lowest bed in Section 24 is opened
about forty feet above the bed of the river. It is about four feet thick,
where it was seen near the town, on the southwest side of Warfield, where
it occupies a position a little lower than at the works on the river. This
indicates a slight dip to the northwest, and with the line of the river at
this place.

The base line from the valley of John's creek crosses obliquely the
ridges dividing the streams flowing into Tug river, and those flowing
into John's creek and Big Sandy. The line crosses this ridge on the
288th mile, six miles east of the mouth of John's creek.

The line from the 288th to the 292d mile liee across the head
branches of Rockecastle creek. The Beech fork is the first branch
crossed ; then Stonecoal fork, Scaffold fork, main Rockeastle, Lick fork,
Laurel fork, and many small nameless branches. On the 292d mile,
the line enters the “&éreaks,” and crosses the ridge dividing Rockcastle
and the Panther fork of Wolf creek. The 295th mile enters the
White Cabin fork of Wolf creek. The 297th mile crosses main Wolf
creek. On the 298th mile, Peter Cave creek, a large branch of Woll,
is crossed. Pigeon Roost fork is crossed on the 299th mile, the mile
post falling on the summit of the ridge, on the east side of it, and the
dividing ridge between White Oak fork of Emily’s creek and Pigeon
Roost. The 301st mile crosses White Oak. The 303d mile post is
erecled on the terraces on the east side of Emily’s creck. The 305th
mile reaches and crosses the head of several small branches of Big
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creek. These branches run south from the line, which now enters the
breaks of Tug river, at the head of Mt. Sterling branch.

It will be seen, by the foregoing summary, that the creeks crossed by
the line are very numerous. The small nameless drains are nearly as
deep as the valleys of the main creeks.

The spurs from the main ridges between the drains are generally as
high as the dividing ridges themselves. In almost every instance the
hills between the creeks, branches, and drains are capped by the heavy
sandstone associated with the upper conglomerate bed, the valleys being
from 300 to 500 feet deep, the drainage cutting into the measures nearly
down to the Jackson Rice, Little Paint creek coal, frequently below it

Practically the line lies on the strike line of the measures, which is
modified locally by waves, wrinkles, and a few inconsiderable faults or
breaks, the latter being readily recognized by the low gaps breaking the
main ridges.

On the Stonecoal fork of Rockcastle creek, a bed of coal is exposed
im outcrop, 244 feet below the “ Bear Wallow Gap.” On the ridge south-
east of the gap, the great sandstone, which caps the hills, rises about
100 feet above the gap.

This coal is probably the equivalent of the Samuel Aunxier bed of coal
heretofore alluded to, and has been so considered.

The following section begins at the top of the ridge, and extends
down Stonecoal fork about a mile, crossing to the north side of the base
line, nearly at the middle of the distance.

No. 26. Section on Stonecoal fork of Rockcastle creek.

[ Thickness. | Elsvation.

|

' Feet. |Inches’ Feet. |I.n.d1'-
Heary mames of mndstone. . o cciemm e e 1100 |eeeeee] 431 1
Covered space, shale, sandstone, &C..cmee e ccmcmmmcnaccemee © 24 || 331 1
Bi.l.nm.inmlh O i i - i e e 7 s g; :
Parting, clay- . - comm e mem e e el e
Bright, bony €08l o e e e e e J |lensaney; 19 8
Dark milicious ahale .. oo e e e mmem e ccecea oo A [ I (R 76 | 8
Coarse sandstone_ .. ... e F = | ) Pty 66 B
Dark sandy shale 15 t0 20 feet_ -~ oo ooceen memmem oo L5 |.veens aa| 8
Bituminoos esad . . - e 1 3 16 | -]
Under Clay e e e e e c- ccccncrerssmsssnm e s e, e —— i - ) P—— 15 | 5
Bitaminous fomillferous limeston®. - - - cccccccceccccccmmmmmn e 1 5 13 . -1
Bandy shale .o oo ccicscsssscsssscmsmEmsmmmmanaas 12 | ... | R —
Rockecastle creek, (sandstone.) |

79
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The bituminous limestone is 2 most remarkable bed ; it lies in blocks
nearly square, from 15 to 18 inches thick.

The dividing ridge between main Rockeastle creek, and the h=ad of
Lick fork, is capped by a portion of the sandstone associated with the
conglomerate beds which are seen in considerable force at the “ Piney
Gap.” All the drains and branches are strewn with white quartz peb-
bles wasted from this top hill sandstone.

The following section, obtained at the divide separating Laurel fork of
Rockeastle creek from the Panther fork of Wolf creek, will serve to
give more in detail the measures in the covered space of 244 feet in
Section 26 :

No. 27. Section of the ridge belween Laurel fork of Rockeastle and
Panther fork of Wolf creek.

Thickness. Elevation.

b

| |
In:hu.l Feet. |Inches.

——

Feel

Bandstone, with large blocks of conglomerste near the base nl'! |
Bhe DR c i s i e s i e o i i e 8 7Y 297

B
Sandy slope, (sapdstone ) .o e mcemcc—m - . 0 e, 247 B
Sandstone, bed solt Ak t0pP. o e eiieecaas | S ERN | T a8
Covered space, sloping, (shales?) oo e ccieae e 25 cnenee {179 8
Bapilaengue L e T e e T c | l 154 ]
Carered ?au, shnwing shales, {coal 8t tOP?) . oo aeae e 25 e 119 ‘ B
Hard sandstone { Rock houses) - __ o eaoo- 1B ‘ool 24 ]
Saupdy shale . e mmem e smm e . | B 76 8
Bituminous coal, 18 to 20 inches ..o oe. oo oo oo ee o i 1| EB 56 -]
Duark randy shale . oo o e ama—————ee ’ 95 ... 55 |eeecne
Bituminous coal, size oot seen ; dark sandy shales. . _____.___.... B8 Cuoilly @D | Coiil

Hard mandabon® .- e oo e cecccm e vecmaee cmvcsmmmmmmeee]| WS el 15 |aeeaa
Coal in bed of Laure] fork. |

Descending the valley of Panther fork of Wolf creek, the only line
of travel practicable was in the bed of the branch. The rocks dip with
the line of the stream nearly as rapidly as the fall of the branch itself.
Two thin beds of coal were cut and brought to light by the branch;
these ghould be placed in the upper part of the section. One bed is
about 15 inches thick, and probably occupies a place in the section
above at 179 feet B inches; the other, about 2 feet thick, at 119.8.

From Rockeastle creek eastwardly to Tug river the upper sandstone,
which caps the hills so frequently referred to, caps the points and ridges
as naked masses, which, seen from a distance, might readily be taken for
castles or artificial structures.
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The valley of Wolf creek, which is quite a large stream, is generally
only a few feet wide. In many places the abrupt ascent of the hills
begins at the wa'er’s edge on both sides of the stream ; at all such places
the only road lies in the bed of the creek.

The lower part of the hills are wooded with beech, poplar, ash, sugar-
tree, gum, sour wood, and oak ; the sides higher up with dilerent species
of oak; the gaps, caves,and top of the ridgesare clothed with chestnut-
oak, and pine

A bed of coal, 7 feet thick, has been seen one mile south of the line,
at the head of White Cabin branch of Wolf creek. I was not able to
visit the locality of this coal. It is probably the upper part of the
great bed seen on Stomecoal fork of Rockeastle, four miles further to
the west.

At Mr. Samuel Moore’s mill, three quarters of a mile south of the
line,a bed of coal outcrops in the bed of the creek ; it isabout 20 inches
thick. This bed must lie below the 7 feet coal above reflerred to. These
beds are referred to as being equivalent to the upper part of the great
coal of Rockeastle creek, and the first coal below it given in Section 26.
If this reference be correct, then there are four horizons of coal in the
first 350 feet below the conglomerate, which here caps the hills.

On our return from Tug river, a thin cannel coil was observed in
several hills; it is the first coal under the conglomerate.

No satisfactory exhibition of the cannel coal bed was obtained. It is
probably not over 18 inches thick, where it was crossed by the road
from Warfield to the mouth of John's creek.

The base line crossed the Pigeon Roost fork ‘of Wolf creek, halfa mile
north of James Howard's mill ; near the mill there is a perfect exhibi-
tion of the following section :
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No 28. Section of coal, &c., at Howard s mill, Pigeon Roost fork of

Wolf creek.
| ‘Thickness. E Elevation.
| ]|
Fut. Ioches. Feet. |Inches

—
Heavy pandstone, south of gape - oo crmcica i cm e meeea B0 .___.| 499 6
Covered space . oo e e e 45 .cc.-. M9 6
Caovered epace, divided into three terraces . ... 241 ...... | 304 6
Sapdstone, thick beda. . oo v o e cee e ee e ec e cc e e cm e o L P 63 6
Sandy shale (oo & e icmicccsemsssccrcmaemomana. S | R | kL. 6
Bituminous ceal ...... S T e e - e | 23 6
Sandg rhale . e oeenenne. s e il o | IS5 ... 29 6
Bumr bitumInous e0ad. e e et e . S | ¢ A [ [
ETEUCTION N gt s e e i 2 6 2 &
Darlr. saudy shale, bed of Pigeon Roost fork of Wult‘ ﬂee'i :

White Oak fork of Emily’s creek exhibits the upper part of section
imperfectly. Although White Oak creek was traced to its junction with
Emily’s fork, and the latter stream carefully examined for four miles
ahove the mouth of White Uak, no section could be obtained which would
add any information to that already given.

The shale beds have probably increased in thickness east of Rock-
castle creek. The rocky masses are softer east of Wolf creek than the
enuivalent beds are at the west. 'The hills are covered by the debris of
rocks and shales, notwithstanding their sides form apgles with the
horizon ranging from 25° to 60°.

No further sections of the measures outcropping on the line were
obtained. The tops of the hills are always capped by the heavy sand-
stone and its associated conglomerate beds, giving assurance that no new
measures were to be examined, and that additional sections would be
the equivalent of those already given, variously modified.

The unsettled and variable state of the weather since the passage of
Jenney's creek has rendered the barometrical observations quite unreli-
able. No confidence has been given to observations taken at intervals
longer than from fifteen to twenty minutes apart.

The observations by barometer between Jenney’s creek and Tug river
consist of a series of one hundred and seventy-six observations, besides
twenty-four observations between Tug river and Jobn's creek, on our
Tetarn.
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By the observations made on the road between Warfield and John’s
creek, the place of the cannel coul is set down at 97 feet below the gap
at the bead of Buck creek, or about 120 feet below the conglomerate,
on the hill tops, and 94 feet below the ridge east of Mr. Cassiday’s, on
Rockcastle creek.

From John's creek, our route, returning, was down Big Sandy to the
mouth of Big Paint creek, up this to the divide separating Little Paint
fork of Big Paint from the latter; across this ridge to Little Paint
fork, which was traced to its head, crossing the ridge, and descending
the Road fork of the Burning fork of Licking river to Adamsrille.

The road lies near the top of the Licking shales, somefimes sinking a
little below the Adamsville coal, sometimes rising 75 to 80 feet above it.

To the northwest of Paintville, considerable disturbance was observed
in the rocks under the Adamsville coal. The measures being thrown into
waves, the axis of which is northeast and southwest, subsequently these
troughs have been filled by deposits lying non-conformable.

It will be seen by what has been stated in this chapter that the coal
beds increase in thickness and number east of Big Sandy ; and, as far as
can be seen in unwrought outcrop, the coal appears to be of excellent
quality. On the west side of Big Sundy near our line, the coal beds are
thinner and frequently separated by clay partings. The beds of iron
ore cease and are not seen east of the head of the Green Rock fork of
Jenney’s creek. The horizon of the ore beds was frequently exposed
eastwardly of thie point, but no ore beds were seen.

By reference to Vol. 3, Kentucky Geological Reports, sec. 3, pages
330, 331, it will be seen that a ferruginous conglomerate occurs at 311
feet. The same geological horigon is in the succeeding sections, viz:
Section 4, at 220 feet; section 5, at 390 feet; section 8, at 256 feet;
section 9, at 360 feet; and in section 10, at 244 feet 10 inches. These
sections are all taken near the margin of the coal field in Greenup and
Carter counties; in all the conglomerate is found. In the last section
the whole thickness of the coal measures lying between this remarkable
bed of conglomerate and the sandy beds beneath the sub-carboniferous
limestone, and including what remains of that division, is only 244 feet
10 inches.

The dividing ridge between Little Sandy and Tygert’s creek carries
the conglomerate bed to the vivinity of Laurel furnace. It is seen
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again on the east side of Little Sandy, at Steam furnace, above the
Carmington and Heighton ore banks. It occurs at the bead of Indian
creek, and follows the line of the ridge to the ore diggings of Caroline
furnace, further to the southeast. It is seen again at Clinton furnace;
the same bed at Mt. Savage furnace, (sec. 9,) twenty miles to the south,
persistently capping the highest hills in the coal measures in Greenup
and Carter counties. The column of the coal measures steadily increas-
ing in height to the southeast, is always capped with this pebbly bed,
except in the neighborhood of Amanda furnace, where a thin patch of the
coal measures rise above it.  (See page 453, vol. 3, Ky. Reports.)

To the horizon of the conglomerate bed mentioned above is referred
the great sandstone mass, which so persistently occupies the head of the
section on the base line east of the head of Red river. A line of sec-
tions across the country from Mt Savage furnace to the head of
Jenney's creek would place this question at rest, and, at the same time,
determine the margin of the iron ores toward the southeast from Mt
Savage furnace, thus connecting the observations of the base line with
the work of Greenup, Carter, &c., on the north.

The thickening of the coal measures toward the south and southeast
has been eatisfactorily established. At Jenney’s creek we have above
the Adamsville coal over 600 feet of shale, sandstone, and coal ; below
the Adamsville coal the Licking shales are from 150 to 200 feet thick,
to which should be added the great sandstone at the base of the coal
measures lying above the coal and iron ore beds of Estill county ; this
latter mass is aboat 240 feet, making together over 1,000 feet of meas-
ures on Sandy river, (supposing the lower measures, which are concealed,
retain the thickness they have at the west,) against 244 feet 10 inches,
as per sections on Smith’s and Coal creeks, near the margin of the
coal measures west of Little Sandy river in Greenup county.

After entering the coal measures, the general dip is to the south,
frequently reversed by waves and a few minor faults. The small streams
are geperally in the line of the svnclinal and the ridges the anticlinal
waves.

The main anticlinals are remarkably serpentine, and throw off second-
ary anticlinals, into spurs to the right and left, direct and obliquely
toward the east and west.

The hills rise toward the bead of the streams or main dividing ridges,



TOPOGRAPHICAL EEPORT OF GEOLOGICAL BUVREY. 599

as much, frequently more, by the dip lying with the downward course
of the streams, than by the addition of measures toward the great
dividing ridges; both causes are generally combined; especially when
the remains of the great upper conglomerate sandstone are still in place.

The hills at the head of Red river, Burning fork of Licking, Rock-
castle, and Wolf creek, are nearly on the same horizon.

The accompanying diagram of the base line will probably explain the
character and elevation of the measures and the country better than
anything I could add to what has already bcen said.
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Iron, pig, Hurricane furnace, compusition of. o .o e ce cv e cmccacsccacne corcmmcennveea 130
Iron, pig, Mammoth furnace, Lyon county, analysia of. .. . «oc oo oo ciemimcc e emeae 207
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Land, exhauated by enlturs ... oo ooiie ceiciiiiecciioeoeon. 46,48

Laorel county, IrOR O - o cececmeccccmmcccesscsasscccscmmca—mo== PR e A Ee R 196
I.awrence, Johnson, and Floyd counties, gection of. - o o oo e ._. 421
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Magnesian limestooe, Madison coonty...cneen--- R -] |
Ma mesiin limestones, Nelson connty o oo oo o miamiiiace o iccmemcccme oo 231, 24
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Wheat, diminiehed production of, in Ohin. .. oo oo e m e e AT
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Wines, pative, chemical examination of _ ... o eem oo e e —eee- 310

ERRATA, &c.

Fagpe 241, 6th line feom top, * Newsox Coowry ™' should be Nicmoras Cooxre.

Page 248, under 2d line, add Comporition of the Ash.

Page 324, for " Catherine Neel ' read Caroline Neef.

Page 318, (foat note,) for my Report read First Report.

FPage 355, line 19, lor carifolius read copilolius.

Paye 357, line 17, for Fine clay read Fire clay.

Pape 370, line 5, for eseopteridius read ereopteridius,

Pape 174, me 12, for Schizopteria read Schizapls ris.

N. B. In the section on prze 357, as wel! aa in tke others In M Lesquerenz’s Report, the dia-
tance between the strata is oot piinted exncily according to the scale laid down, viz: 1 inch to
200 fret, nithough the numerals as: accaraiely printel.

Page 599, in the Sectivu, 34 coal right hand, the place of Cocl A tth should be 20 feet below
that of C. 9th.

Page 414, line 2, for page 40 read 351,

Pare 424, These printed tables of comparrti=e s2etisms are not accurate according to the
gcale laid down, although the numerals are correct; they bave, consequently, beeu accurately
repeated in the lithographie plate inserted here.

Page 431, at the base of the Warfield section, read, at 125 feet, first brine, and at 525
feet, atromg brine.

Page 431, live 34, for Alethropteria read Alethopteris. At the bottom of the page, add: Is
pery abundant with coal No. 4th.

Page 448, 9th line from the bottom, for town branch read Town branch.

Page 443, 13th lipe {rom the bottom, for Mince's read Miner's.

NOTE.

The Geological Survey of Kentucky—which sustained such a heavy loss, in November last,
in the death of our distinguished Chiel Geologist, David Dale Owen, M. D.—wue brouglt to a
pause by the failure of the Legislature, at its next following session, to make the necesswry
appropriat.on for its continuance. This, with the preseut distrucied siwate of the country, may
postpone ita completion for an indefinite period.

The preseot volume embodies most of the materials, ready for publieation, which had been
reported to Dr. Owen before hia death—and its peneral armangement for the press was made by
Lim; but it is proper Lo state that s large and valuable masa of mouter still remaios, in Geld
notes and in other forms, in the hands of the varions members of the late Geological Corps,
which, should the Survey not be resamed at someé pot distant day, may be lost to the Biate and
to Geological Sclence.
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ERRATA TO S. S. LYON'S REPORT.

Page 503, live 18 from top, read ** on the top of the whole body,"" &c., for **on the top of
which resta the whole body.™

Page 504, line 22 from top, for Fur fork read Tar fork.

Page BUB, line 23 from top, for Phyriformis read pyriformis.

Page 507, line 3 from top, for Dorerfy’s creek read Dorerty's creek.

Page 508, 3d and 9th lines from bottom of page, for Chandoin rend Chaudoin.

Page 509, 23d line from bottom, for Chandoin read Chaudoin.

Fage 511, 17th line from bottom, for places read faces.

Page 515, 15th line from bottom, for 21 read 210.

Page 516, 23d line from hottom, for 21 read 218.

Page 516, 22d lipe from bottom, for 20 read 200.

Page 516, 21zt line from bottom, for 141 read 151,

Page 519, 13th line from botlom, for hackleberry read hackberry.

Page 528, Bth line from bottom, for Penbratuls: read Terebratuls.

Page 558, 3d line from top, for Lichfield read Litchfield.

Page 558, add 7 feet to each sum ahove 3d line from base of Section No. 28.

Page 562, Bih line from base of Section 30, for Hodger's read Hodge's.

Pare 564, 4th line from base of Section 31, for Flerotocrinus read Pterotocrinus.

Page 567, 8ih line from buse of Section 34, for 6 Feet read 6 inches.

Page 567, 9th line from base of Section 34, for 2 feet read 2 inches.

Page 567, 10th line from base of Section 3, for 4 [eet read 4 inches.

Page 567, 11th line from buse of Section 34, for 2 feet read 6 inches.

And extend the sum 40 feet 6 inches, instead of 39 feet 8 inclies.

Page 567, 6th line (rom bottom, fur Orthoceratiti read Orcthoceratite.

Page 567, bottom line, fur Balen read Balew.

Page 572, Bth line from bottom of Section 39, for 92 feet read 91 feet.

Page 572, 9th line from bottom of Section 39, for 125 feet read 124 feet.

Page 572, 10th line from botlom of Section 39, for 140 feet read 139 feet.

Page 573, d4th line from top, for **is seen "' read ' a8 seen."’

Page 530, Bth line from top, for ** when intersected '’ read ** where intersected."

Page 580, 9th line, for line A read line N.

Page 581, 8th line from bottom, for ** the clear coal of the Hunting branch of Clear creek *
read * the twin coal,”™ d&c.

Page 585, 5th line from top, for Rudy's read Reedy's.

Page 589, 1at line top of Section 23, fur ** Thickness ™ read * Elevation,"” and for " Eleva-
tion " read ‘' Thickness."

* This should he 43,
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