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DETAILED ACCOUNT OF SECTIONS OF SILURIAN
AND DEVONIAN ROCKS OF EASTCENTRAL
KENTUCKY.

GENERAL INDEX.

A. Sections west of Stanford, page 139.
B. Sections between Crab Orchard and Stanford, south of the Louisville &
Nashville Railroad, page 142.
C. Sections between Crab Orchard and Stanford, north of the Louisville &
Nashville Railroad, page 148.
D. Sections east and northeast of Crab Orchard, chiefly in the north-western
corner of the London quadrangle, page 152.
Sections between Crab Orchard and Berea, page 156.
Sections between Hammack and Lancaster, page 163.
Sections between Berea and Whites, page 165.
Sections between Berea and Brassfield, page 168.
Sections between Irvine and Brassfield, page 171.
Sections between Moberly, Waco, and the Kentucky river, page 178.
Sections between Indian Fields, Vienna, and Lulbegrud creek, page 183.
Sections between Rightangle and Merritt, page 189.
. Sections between Indian Fields, Clay City, and Lulbegrud creek, page 191.
Sections west of Indian Fields, along the railroad, page 195.
Sections between Indian Fields and Jeffersonville, page 197.
Sections between Spencer and Olympia, page 203.

POoZZrASTIOMM

In the following detailed account of the various sections of
Silurian and Devonian limestones studied in east-central Kentucky
the aim has been to enable those interested to learn precisely what
deposits may be found at each locality named. The sections described
have been selected in such a manner that practically the entire
territory between Stanford and Owingsville where Silurian and
Devonian deposits are known to occur, has been covered, and anyone
interested in any special district can find described some section
sufficiently near this district to enable this investigator to recognize
also the strata which are present in the area in which his special
interest centers.

West of Berea the subdivisions of the Crab Orchard division of
the Silurian have not been determined definitely. The correlations
indicated in the descriptions and on the plates of sections are merely
provisional.
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The number given at the beginning of each section described is
the number by means of which the locality is designated on the
accompanying maps and sections. The letters preceding the hyphen (-)
indicate the atlas sheet or quadrangle of the Geologic Atlas of the
United States on which the number is to be found, and the letters
following the hyphen (-) indicate the section of this quadrangle on
which the number is located, while the page on which the map is
found is given in the table below, as follows:
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Diagram indicating relative position of road maps accompanying this bulletin.

Quadrangle. Section. Map on

Page
CO-NE............ Crab Orchard..... Northeast.......covvvvinnen e 140
Li=NWaivsnisionvasiie Liondon. . vvoiisiee Northwesbosiawms iaaiisaes 140
o TP Harrodsburg....... BODER oo i s S s 140
| = £52 [ Harrodsburg....... BOUHEAEt .o vo cu s wasmass 140
RBW..oossaniiiis Richmond......... Southwest.......oo tervesnnnnnonns 155
B8 misine s Richmond......... () F] A § PR R A Pt L 167
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| 7155 [ TP Richmond......... TIRBE. o o s gimssovs o aintemin o e i 173
R-NE....vvvveennes Richmond......... Northeast......... e o 185
B-Wiiieismnsenie Beattyville..veee oo Wesh. civiiaiains sevane issensen 11O
B-NW...cooiviiins Beattyville......... Northwest. . coivias snasaessiamans 193
Fl-8W.ovuivssmenn Flemingsburg...... Southwest. . ..ovvrr vevenrnrensnas 202

See Index of Maps and Localities at the end of this Bulletin
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A. SECTIONS WEST OF STANFORD.
(Map 1, page 140.)

North of Junction City, three quarters of a mile north of the

railroad crossing, at Duffin cut.

Black shale.

Rock having a brecciated appearance, weathering
brown, containing a few crinoid stems and corals,
the weathered surface occasionally showing numer-
ous small quartz concretions., Sometimes not hav-
ing the brecciated appearance, and then well-
bedded, It contains fucoidal markings. This layer
may conveniently be called the Duffin layer.. It

appears to be widely distributed............. ... 6 ft.
Bluish white siliceous limestone, full of chert layers

and concretions, with Devonian corals........... 4ft. 8in.
Dense bluish white limestone............ccevvvuivuuns 6 in.
Dense bhiish white limestone, with chert, and with

Cystiphyllum ..., R 2ft. 4in.
Thin shaly limestone, badly weathered, with fenne-

stelloid bryozoans and other fossils............... 4in.

‘White dense limestone, with abundant chert concre-
tions of small size, also with large crinoid stems

Dense light gray limestone, with Reticularie fimbriata,
and large fucoidal markings, Tuonurus caudagalli,
near the base, and with fish teeth just above the

BREG e v s v e e A et e b e e e 2ft. 6in.
Top of Ordovician, Richmond division.
Clay rock, cracking irregularly....eovcvivveennnenrnn. 7 ft.

Fzult at north end of cut.
Rock, with Platystrophia lynrx, Lophospira bowdeni,
Lophospira tropidophora, belonging to the Mays-
ville division.
52 H-S.—At the Buffalo spring, about a quarter of a mile west of
Stanford, on the pike to Hustonville.
Black shale.
Brecciated or Duffin layer. Total thickness of De-
vonian rock.......... R A R R R R 111t
Devonian faulted against the Ordovician.

Three quarters of a mile southwest of the Buffalo spring, west of
Stanford, and then about half a mile northwest of the pike, along
another road.

Here six feet of Devonian limestone is exposed beneath the Black
shale. The total thickness is unknown.
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Map 1. Map of area between Stanford, Crab Orchard and Lancaster.
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G 1 SILURIAN AND DEVONIAN
BETWEEN STANFORD
AND CRAB ORCHARD.

Plate C.
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Sections of Silurian and Devonian Strata between Stanford and Crab Orchard.
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Much Devonian chert is found half a mile south of the pike, along
a road turning off a short distance westward.

B.—SECTIONS BETWEEN CRAB ORCHARD AND STANFORD, SOUTH OF
THE LOUISVILLE & NASHVILLE RAILROAD.

(Figure 1, plate C, page 141.)

20 CO-NE.—Southwest of Crab Orchard, about two miles from
the railroad station, east of the road leading to Chapel Hill, east of the
east fork of Cedar creek, near the bridge.

The thickness of the Devonian limestone is eleven feet. The
contact with the Black shale is exposed.

17 CO-NE.—Southwest of Crab Orchard, about three miles in a
direct line from the railroad Station; reached by following the Chapel
Hill pike almost three miles, and then turning off westward along a
road which crosses the main fork of Cedar creek about a mile and a
half from the pike.

The Black shale is exposed down the creek for a considerable
distance. In one of the side valleys northeastward, a fine spring issues
from beneath a massive exposure of Devonian limestone, nine feet
thick. The Crab Orchard clay shale (Alger clay), along the Upper part
of the main fork of Cedar creek (16 CO-NE) is at least fifty feet thick.
The total thickness is not exposed at any point visited so far.

19 CO-NE.—West of Crab Orchard, about a mile and a half west
of the railroad station, along the county road a short distance west of
the home of Cyrene G. Ware. This may be at the same locality as that
described next.

Here the total thickness of the Brassfield bed, to the top of the
layer containing numerous large crinoid beads, is thirteen and a half
feet. The lower part of the section, two and a half feet thick, consists
of massive limestone, while the overlying part consists of limestone
layers of moderate thickness.

18 CO-NE.—West of Crab Orchard, almost two miles west of the
railroad station, east of the crossing of the county road over a small
branch of Cedar creek.

The contact between the Silurian and Ordovician is exposed. Of
the Silurian, the lower part, twenty-three to twenty-five feet thick, is
seen; this includes the more massive Brassfield bed at the base, and
the more clayey beds with more or
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less intercalated limestone (Indian Fields formation) immediately
above. The Silurian limestones have weathered to a rusty brown. In
the upper part of the Brassfield bed, the following fossils were found:
Orthis  flabellites, Platystrophia daytonensis, Leptaena rhomboidalis,
Cyathophyllum daytonensis, and Cyathophyllum calyculum.

15 CO-NE.—West of Cedar creek, along the county road, the
base of the Silurian section is formed by the more massive limestone,
eight and a half feet thick, belonging to the Brassfield bed. This is
overlaid by softer rock, about three feet thick, followed by more solid
limestone, probably belonging to the horizon which elsewhere
contains the large crinoid beads. Ten feet above this level, and for
some distance farther west also at higher levels, there is a whitish
clay occupying the horizon of the Crab Orchard clay shale, but
resembling the clays of the Irvine formation.

14 OO-NE.—West of Crab Orchard, about three miles in a direct
line from the railroad station, along the county road east of a branch
of Cedar creek, at the home of Abel Bryant.

The following section is exposed, described in descending order:

| | Total _
Thickness. | from base of
_ o | section.
Red soil, containing Devonian brachiopods.......c... |
Crab Orchard clay shale (Estill and Waco horizons).... 35 ft. 64 ft. 2 im.
Massive 1Imestone Tayer. . .uviieiesessassssasssesssss 2 ft. 29 ft. 2 in.
Olay (Lalbegrid «oday) . cvicivsmansmnvionaieene s odemeses | 6 ft. 27 ft. 2 in.
Chiefly limestone, with some interbedded clay (top of
OIAharm hOTIZONY . covisisss ensinisessnossnessonssnses 2 ft. | 21 ft. 2 in.
Poorly exposed.......cvvvivisvacaans T R 1ft. 6 in. 19 ft. 2 In.
Solid limestone layer. ... .ocvivvennrnccesnnssnssnsnns 8in. 17 ft.8in.
Poorly exposed (Plum creek elay) .. .vvveriiinnnnnnnnans b ft. | 17 ft.
Limestone, large crinoid beads at base............... 1 f{t. 12 ft,

More massive limestone, belonging to the Brassfield [
11 BT T 11 ft. | 11 ft,
Top of Ordovician. | |

The following is a more detailed description of part of this
section, also in descending order:
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— Total

Thickness. | from base of

—_— i | _sec!.iun._'

Reddish brown limestone........covvireninnnnennnnnens 1ft. 6in. | 20 ft. 1 in.

Soft blue Lulbegrud clay....... ccoiiiirnsonncenneses 5 {t. : 28 ft. 7 in.

Light brown limestone, at top of Oldham bed.......... 4in, | 23 ft. Tin.

T O T : 6 in. | 23 ft. 3 in.

LIS TOTIE 4 ussevesenensnensnsnsnnnnenenenensnnnennnn 6in. 22 ft. Yin.

Clay and thin limestone, ... covviiriviresrncsnssssnnnns 21t I 22 ft. 3 in.

Reddish brown limestone, at base of Oldham bed...... | 3in. | 20 ft. 3 in.
Plum Creek clay and rotten rubble stone.............. 5 ft. | 20 ft.
Hard, reddish brown limestone........coovveevurunenn. 2 ft. 15 ft.

Horizon with large crinoid beads. ......covcieienannses '

Reddish brown stone, belonging to the Brassfield bed..| 11 ft. | 131t
Massive THMestone. ......uiuneuiiuneeneniaiaaenannns CO2ft | 2ft.

Top of Ordovician. | |

The differences between these records are due to changes in the
exposure, eight years having intervened; the dropping of the
limestone layers, owing to the washing out of clay along the roadside,
obscures different parts of the sections at different times.

13 CO-NE.—West of Crab Orchard, almost three and a half miles
in a direct line from the railroad station, west of a branch of Cedar
creek, east of the home of George Boone.

Devonian brachiopods are found in the red soil along the road.
Northeast of the house, at the spring, the thickness of the Devonian
limestone is about eight and a half feet.

12 CO-NE.—About a quarter of a mile farther west, the following
section is exposed, described in descending order:

o l Total
I'hickness. above base
o | of sect ion.

Devonian limestone. i
Crab Orchard clay shale (Estill and Waco horizons)..| 20 ft. | 47.5 ft.
Massive limestone 1ayer.......o.eeeveveneeeneenannnns | 21t 1 27.5 ft.
Clay, poorly exposed (Lulbegrud clay).....covevenennn | 5ft.6in. ; 25.51t.
Limestone, at top of Oldham horizon................. | 1ft.6in. | 20 ft.
Chiefly clay (chiefly Plum Creck clay)....covcvvvnernnnn | 6ft.61in. | 18.5 ft.

It is estimated that the base of the Brassfield bed is at |
least twelve feet farther down, but this part of the!
section 18 not exXPOSER. .. iovevisssvossnosvesinsssnes 1 12 ft.
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11 CO-NE.—West of Crab Orchard, a little less than four miles
west of the railroad station, along the county road, then south along a
road leading to Cox gap.

A short distance up this road the contact between the Black slate
and the Devonian limestone is seen. The thickness of this limestone
is eleven and a half feet. The top is dark brown and has a sort of
brecciated appearance. The underlying part contains Spirifers and
Atrypa reticularis. A considerable thickness of the more continuous
part of the Crab Orchard clay shale is exposed beneath the Devonian
limestone. This was estimated at the time of the visit to be about
thirty-five feet thick, but this estimate is probably too large, in view
of the carefully measured sections along the county road. This
section requires further study. Some fairly well stratified rock is
stated in former notes to underlie the Devonian limestone, but no
rock of this description is known in the more continuous part of the
Crab Orchard shales; possibly it also belongs to the Devonian
limestone section, which at this locality may be of unusual thickness.

10 CO-NE.—West of Crab Orchard, about four miles in a direct
line from the railroad station, along the county road, west of a branch
of Cedar creek, at the home of William Pleasants.

The thickness of the exposed part of the Devonian limestone is
six and a half feet. The total thickness is not known. Immediately
below, the upper, more continuous Crab Orchard clay shales are
exposed, eleven feet thick.

9 CO-NE.—West of Crab Orchard, about four and a quarter
miles in a direct line from the railroad station, along the county road,
half a mile east of the point at which the road turns sharply
northward.

The contact between the Black shale and the Devonian limestone
is exposed. The limestone is a very dark grayish blue, like the lower
part of the Devonian at Duffin cut. The exposed part is two feet four
inches thick, but its total thickness is estimated at five feet. The
Devonian limestone rests on clayey shale, seven and a half feet thick,
belonging probably to the more continuous part of the Crab Orchard
clay shales. Immediately below there is a considerable exposure of
the underlying Silurian rocks, but their thickness was not determined.
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8 CO-NE.—West of Crab Orchard, about four and a half miles
in a direct line from the railroad station, along the county road, west
of a point at which the road turns off toward the north.

The base of the Devonian limestone rests upon a layer of
reddish brown limestone, two feet thick, which is believed to be the
massive layer at the base of the more continuous part of the Crab
Orchard clay shales (at top of the Lulbegrud clay). Of the Devonian
limestone only the lower part, three feet thick, is exposed, but the
total thickness is estimated at, at least, six feet.

7 CO-NE.—West of Crab Orchard, about five miles from the
railroad station, along the county road, where the road turns sharply
northward, northwest of the home of James Thomas Bailey.

Here the following section is presented, described in descending
order:

Black slate.
Red clay, resulting from the decay of Devonian lime-

BEDDE: L i e e e s e e 1ft,
MY, i s s o R R i R R A e e e i Ko
CIaVey HTHEBEONB. + y o v aresamns v mn s s s a0 4in,
Clay at base of Plum creek horizon............c.eus 1ft
Massive limestone (base of Crab Orchard division)... 1ft. 6in.
Limestone, with large crinoid beads in lower part.... 1ft
Limestone belonging to the Brassfield bed.......... 11 ft,
Upper bedsg of Richmond division of the Cincinnatian

series of the Ordovician, base not seen.......... 40 ft.

The Brassfield bed at this locality is quite crinoidal, although the
fragments of crinoid stems show that the diameters of the stems are
small.

6 CO-NE.—Southeast of Hall Gap station, about one mile from
the station, at the school at the road corner a little over half a mile
north of James Thomas Bailey, on the county road leading west
from Crab Orchard.

The thickness of the Richmond beds exposed here is at least one
hundred feet, but the base of the Richmond section is not seen.

5 CO-NE.—South of Hall Gap station about one mile, and
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then a quarter of a mile east on the county road leading west from
Crab Orchard.

Below the Black slate there is red clay resulting from the decay
of limestone, evidently of Silurian age. Ordovician rock is found
north of the Black shale exposure, apparently separated from the
latter by a fault.

4 CO-NE.—A little over a quarter of a mile westward, north of
the road corner, the Black shale rests upon rock too decayed to be
recognizable, twelve feet thick. Immediately below, the top of the
Ordovician is exposed. The greater part of the decayed rock is
believed to belong to the Brassfield bed; in case the Devonian is very
thin or absent, it may include all of the Brassfield bed up to the level
of the layer containing the large crinoid beads. No silicified
Devonian fossils were found in the upper part of this decayed rock.
Apparently the Devonian is absent at this locality, and as far west as
Neal creek church.

3 CO-NE.—A mile west of the last locality is another exposure
showing the base of the Black shale. It is reached by going from Hall
Gap station less than a mile south, then almost a mile west to the Hall
Gap pike, and finally north along this pike almost half a mile to a
point south of the blacksmith shop. The Brassfield bed is exposed
along the road north of the shop. But very little of the rock can be
seen.

2 CO-NE.—Less than half a mile north of the last exposure, a
road turns off from the pike in a southwesterly direction; about half a
mile from the pike, a short distance before reaching Hale's well, the
base of the Black shale is separated from the top of the Ordovician
by an unexposed interval, six feet thick, believed to be formed by the
decay of the lower part of the Brassfield bed.

1 CO-NE.—Northwest of Hale's well, about one mile in a direct
line, and about three miles south of Stanford, along Neal creek,
below Neal creek church.

A short distance east of the church, the Black shale rests on the
Brassfield bed. The thickness of the bed preserved at this locality is
eight and a half feet. Only the lower part of the bed is present, the top
layer with the large crinoid beads and Whitfieldella cylindrica-
subquadrata not being preserved. As in the sections farther eastward,
this lower part of the
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Brassfield bed consists of rather massive limestones, the upper part
of the exposure being more distinctly bedded. Where less
weathered, in the creek, the rock has a bluish color. On the banks,
where more weathered, its color is rusty brown. Some of the layers
are sparingly crinoidal, but with crinoid stems or segments of stems
of small diameter. The lowest layer of the Brassfield bed includes
numerous rounded, black pebbles and grains, possibly phosphatic,
varying in size from an eighth to a quarter of an inch; a few equal
even as much as an inch in diameter. Immediately below, the top of
the Ordovician is exposed.

The upper part of the Brassfield bed exposure contains the
following fossils: Orthis flabellites, Dalmanella elegantula, Strophonella
daytonenisis, Pachydictya bifurcata, Halysites catenulatus, Favosites niagarens,
Cyathophyllum calyculum. The fossils are most frequent in front of the
home of John Raines.

This is the most western exposure of the Brassfield bed on the
eastern side of the Cincinnati geanticline, in central Kentucky.

C.—SECTIONS BETWEEN CRAB ORCHARD AND STANFORD, NORTH OF
THE LOUISVILLE & NASHVILLE RAILROAD.

(Figures 3, 4, 5, plate C, page 141.)

22 CO-NE.—At the western end of Crab Orchard, immediately
north of the road following the railroad, at the head of a small gully.

Immediately below the Black shale is a layer of brownish rock,
eight inches thick, equivalent to the Duffin layer. The underlying
rock, two feet thick, contains masses of calcite, minute but distinct
grains of quartz, and a few corals. The remainder of the Devonian
limestone section is sixteen feet thick; it is well stratified, and can
readily be quarried. At the base of this section, for a distance of
three feet, the rock is white, solid, and crinoidal. The overlying part
is more brownish or dark gray. Silicified corals have weathered out
from layers at the top of the Devonian limestone section. The total
thickness of the Devonian limestone exposed is about nineteen feet.
The contact between the Devonian and Silurian can not
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be seen, but is probably immediately below the crinoidal limestone.

In the crinoidal layers at the base of the section, crinoid stems of
considerable thickness are found. Immediately above these crinoidal
layers, several Spirifers with hingelines three and a half inches long
were seen. The overlying, well stratified beds are almost devoid of
fossils.

21 CO-NE.—West of Crab Orchard station, where the road
along the northern side of the railroad turns northward, a little over
two miles west of the station.

Along the railroad there is an excellent exposure of the Devonian
limestone, sixteen and a half feet thick. The top of the limestone
section, immediately below the Black shale, for a thickness of thirty
inches, consists of the brecciated or Duffin layer. Beneath this, there
is a bluish layer, three feet thick. The lower part, eleven feet thick,
consists, of well stratified layers of gray, argillaceous-looking
limestone. No part of the Devonian limestone section is crinoidal. In
general the rock resembles the lower part of the Devonian limestone
section at Junction City. Below the Devonian limestone, at the
western end of the railroad cut, the Crab Orchard clay shales (Alger
clay) are well exposed.

A salt well was formerly worked in the fields southwest of the
railroad in the Crab Orchard shales.

31-32 CO-NE.—Northwest of Crab Orchard, about two and a
half miles from the center of the village along the pike to Stanford,
from the first road east of Cedar creek turning off toward the north,
to the road turning off south toward the railroad cut.

At the top of the section, eastward, Devonian corals are found in
red soil formed by the decay of the Devonian limestone. Below this
red soil the following strata are found, in descending order:

Crab Orchard clay shale (Estill and Waco horizons).. 66 ft.

Maggive limestone: layer: viiiiiamaiiamaasai 1ft. 3in.
Chiefly clay (Lulbegrud clay)...ccceevevsevseessnnnes 6 ft. 6in,
Limestone layers, poorly exposed, base not seen...... 2 ft.

In this section no account is taken of the eastward dip of the
strata. The thickness of the Crab Orchard clay shales
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(Alger clay) above the massive limestone probably exceeds eighty
feet at this locality.

29 CO-NE.—Northwest of Crab Orchard, three miles from center
of village, along first road east of Cedar creek turning north from
pike to Stanford, about a mile north from the Stanford pike.

The Brassfield bed is exposed at the top of the hill, before
descending into the valley of Cedar creek. The upper part of the
Richmond division of the Cincinnatian series of Ordovician rocks,
ninety feet thick, is found immediately beneath, while farther
northward the Maysville bed is exposed, probably separated by a
fault. At the top of the Maysville bed Platystrophia lynx is present.

28 CO-NE.—Northwest of Crab Orchard, about three miles from
the center of the village, east of the crossing of the pike to Stanford
over Cedar creek.

North of the pike the following section is exposed, described in
descending order:

| Elevation
Thickness. above base
_of section.
Top of limestone layer.

T A | 3ft. 24 ft. 4 in,
Sandy limestone layer, massive........ccvviinnrercanns 8in, | 21 ft. 4in.
Poorly exposed, chiefly clay (Plum creek horizon)...... 5 ft. 6 in. | 20 ft. 8 in.
Massive sandy limestone, with large crinoid beads....| 2ft. 15 ft. 2 in,
Soft rock, POOTIY EXDPOSEA. e v v e vnnnereenerenneeannennns I 21t 13 ft. 2 in.
Massive limestone, sandy at top.........ovvvieniaa, 2 ft. 11 ft. 2 in.
Soft rock, poorly exposed......ccoveiiiiennnnarnnnnnanns 1ft. 6in. 9 ft. 2 in,

Limestone, in layers, belonging to the more massive
part of the Brassfield bed....ceeecevirresccnnnnnns 3ft. 4in, 7 ft. 8 in.
Massive limestone, belonging to the Brassfield bed..... 4 1t. 4 in, 4 ft. 4in,

Top of Ordovician.

The layer containing the large crinoid beads appears to belong to
a very constant horizon, at the top of the Brassfield bed. Some of the
crinoid beads have a diameter of three quarters of an inch. Whitfieldella
cylindrica-subquadrata and Leptaena rhomboidalis occur in the upper part
of the sandy limestone containing the crinoid beads.

In the bottom of Cedar creek valley, on the south side of
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the pike, rock is exposed dipping southward at angles varying from
twenty to thirty-five degrees.

27 CO-NE.—Northwest of Crab Orchard, about three and a half
miles from the center of the village, west of Cedar creek, at the
southeastern corner of a hill north of the pike.

Here the following section is exposed, described in descending
order:

Massive limestone layer...covevevsnsnsososocrsnnnenen 1 ft.
216} 472 OB o o] o R P e S 3ft. 6in.
More massive limestone, belonging to the Brassfield

VR i o T s A 10 ft.
Ordovician rock of Richmond age, total Richmond sec-

tion Dot eXDORed:. . v evivsverssssssnssesnneaiins 70 ft.

The limestone layer at the top of the section belongs strati-
graphically to the Whitfieldella horizon, at the top of the Brassfield
bed.

23 CO-NE.—Northwest of Crab Orchard, along the pike to
Stanford, about an eighth of a mile northwest of Walnut Flats, five
miles from the center of Crab Orchard.

Here the layer containing the large crinoid beads, at the top of
the Brassfield bed, is exposed. The rock has a strong southward dip.
The underlying massive part of the Brassfield bed is exposed, but
not in such a manner that the total thickness of this bed can be
determined. Faulting appears to have taken place; the rock forms a
poor exposure along the northern side of the pike, and only a
thickness of six feet can be determined with confidence. However,
the original thickness of the bed was probably about ten to thirteen
feet, as elsewhere in this part of the State.

24 CO-NE.—Three quarters of a mile southeast of the Walnut
Flats, the elevation of the Brassfield bed is fully eighty feet above
the exposure of this bed northwest of Walnut Flats. From the more
eastern locality, the Clinton or Brassfield bed dips rapidly toward
Cedar creek. The probability is that the series of faults which cross
the country north of Harmon creek connect with others following
the same general direction in the vicinity of the Walnut Flats.

The base of the Brassfield bed, three quarters, of a mile south-
east of the Walnut Flats (25-CO-NE) is one hundred feet higher than
the base of the same bed about half a mile west of
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Cedar creek, and 130 feet higher than the base of this bed east of
Cedar creek. The layer with large crinoid beads is exposed half a
mile west of the creek, west of the culvert.

1 H-SE.—East of Stanford three miles, on the pike to Crab
Orchard, west of the point at which the road to Preachersville turns
off, north of the pike.

Whitfieldella cylindrica-subquadrata occurs in loose blocks; a little
limestone belonging to the Brassfield bed is exposed. There is plenty
of chert weathered out from the Devonian limestone immediately
above the limestone blocks belonging to the Brassfield bed. The
Crab Orchard clay shales appear to have been removed before the
deposition of the Devonian.

D.—SECTIONS EAST AND NORTHEAST OF CRAB ORCHARD, CHIEFLY IN
THE NORTHWESTERN CORNER OF THE LONDON QUADRANGLE
(Figures 2, 3, plate C, page 141.)

1 L-NW.—Southeast of Crab Orchard, a little over a mile from
the railroad station, north of the pike north of the railroad, east of a
branch of Flades creek, near the home of Bill Monk.

The contact between the Black shale and the Devonian limestone
is seen along the pike. The top of the Devonian limestone section
consists of a fine-grained, brownish rock, not well exposed, possibly
three feet thick, equivalent to the Duffin layer. As usual, it contains
very few fossils.

Immediately below, massive, white limestone, eleven feet thick,
is exposed. The rock contains numerous specimens of corals, and
also a few brachiopods, evidently of Devonian age, however not in a
condition favorable for collecting. The lower part of the section, five
feet thick, is crinoidal.

The total thickness of the Devonian limestone exposed is about
fourteen feet. The contact of the Devonian with the Silurian can not
be seen at this locality.

2 L-NW.—East of Crab Orchard, less than two miles in a direct
line from the railroad station, reached by following the road to Bill
Monk's house, and then turning off northeastward for a distance of
three quarters of a mile, at the bluff on the south side of the valley of
Dix river.

The Black slate overlies Devonian limestone, fifteen and a half
feet thick. About four and a half feet, above the base of
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the limestone, Atrypa reticularis, a large Devonian Spirifer, and some
corals are found. The limestone occurs in layers one to two feet thick;
it is not crinoidal. In the upper part, corals occur.

3 L-NW.—Southeast of Crab Orchard, a little over two miles
from the railroad station, along the pike north of the railroad where
crossed by a small stream emptying into Dix river, near the home of
Mr. Howard.

The contact between the Black shale and the Devonian limestone
is seen. Of the Devonian limestone a thickness of about thirteen feet
is exposed, but the total thickness may be greater since the contact
between the Devonian and Silurian can not be seen at this locality.

The lower part of the section, four feet thick, contains small
Spirifers and other brachiopods. Immediately above this brachiopod
horizon specimens resembling Taonurus caudagalli are abundant.

38 CO-NE.—At the northeastern edge of Crab Orchard, about a
quarter of a mile from the center of the village, along a road turning
off at the school in the northern part of Crab Orchard.

The thickness of the Devonian limestone at this locality is nine
feet. The contact with the Black shale is exposed.

5 L-NW.—Northeast of Crab Orchard, about a mile and three
quarters in a direct line from the center of the village, at the bluff
north of Dix river, half a mile south of Fall Lick creek, south of the
road.

The thickness of the Devonian limestone is ten and a half feet.
The base of the Devonian rests upon the more continuous part of the
clay shales, forming the Estill clay division of the Crab Orchard bed.
The top of the Crab Orchard clay shale is about ninety feet above the
bed of the creek; since the limestone layers belonging to the Oldham
and Brassfield beds are not exposed in the bottom of the creek, the
thickness of the more continuous Crab Orchard clay shales is
estimated at more than ninety feet.

6 L-NW.—About three quarters of a mile in a direct line northeast
of the last locality, the contact of the Black shale with the Devonian
limestone is seen. The locality is about a fifth of a mile east of the
point where a road turns off northwest-
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ward and joins the road following the upper part of Fall Lick creek.

7 L-NW.—ADbout half a mile in a direct line northeast of the last
locality, and a quarter of a mile before reaching Fall Lick creek, the
thickness of the Devonian limestone is only six feet. Its base is
thirty-five feet above the level of the creek, and the interval is
occupied by the top of the Estill clay division of the Crab Orchard
clay shale. The top layer of the Devonian limestone, four inches
thick, has a brecciated appearance, and corresponds to the Duffin
layer.

E.—SECTIONS BETWEEN CRAB ORCHARD AND BEREA.
(Figures 2, 5, plate C, page 141; figures 1, 2, 4, plate D, page 154.)

34 CO-NE.—North of Crab Orchard, along the pike to
Preachersville, about a mile and a quarter from the center of the
village.

The contacts between the Black slate and the Devonian, and
between the Devonian and the Silurian are well exposed. The total
thickness of the Devonian limestone is twelve feet. At the top of the
section, for a distance of four inches, the rock is gray, and has a
brecciated appearance. This is equivalent to the Duffin layer.
Immediately below, the rock is weathered to a reddish brown, and a
number of Devonian corals have weathered out. Northward, in the
fields west of the pike, the Alger clay division of the Crab Orchard
shales are well exposed. The Clinton or Brassfield limestone is
found at the bridge across Dix river.

34-35 CO-NE.—North of Crab Orchard, along the pike to
Preachersville, about a mile and a quarter from the center of the
village.

The contact between the Devonian limestone and the Alger clay
division of the Crab Orchard clay shales is seen along the pike. In a
gully along the western side of the pike, the Crab Orchard shale is
exposed for a distance of sixty-five feet below the Devonian contact.
At the base of the section a salt well goes still deeper into the Crab
Orchard shale. The total thickness of the Crab Orchard shales is
unknown, but the top of the section is about seventy-six feet above
the level of the bridge across Dix river.
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36 CO-NE.—At the bridge, a section consisting of limestone
alternating with clay rock, five feet thick, is exposed. At the top of
this section there is a layer of solid limestone, ten inches thick, and
at the bottom are two layers of limestone having a total thickness of
about eight inches, but the middle part contains considerable clay,
and probably is equivalent to the Plum creek clay layer. Below this
section there is a layer of massive limestone, a foot and a half thick.
The underlying limestone has a more sandy appearance, and
contains large crinoid beads and specimens of Whitfieldella cylindrica-
subquadrata. This Whitfieldella layer is a very constant horizon and
forms the top of the more continuous limestone section, the
Brassfield bed, in this part of Kentucky.

North of the bridge, a thick layer of limestone is found ten feet
above the level of the bridge. About a quarter of a mile north of the
bridge, where the steeper part of the hill begins, this massive
limestone layer is well exposed about thirty-nine feet above the level
of the bridge. The rock apparently dips southward. It was not struck
by the salt well at the foot of the Crab Orchard shales in the section
here described. It is probable that the total thickness of the Crab
Orchard shales above this massive limestone, including the Estill
and Waco horizons, equals at least one hundred feet. The distance of
this limestone above the Whitfieldella layer can not be determined at
this locality with certainty.

37 CO-NE.—About half way between Crab Orchard and
Preachersville, along the pike, between the bridges over Dix river
and Drake creek, the Clinton or Brassfield bed is exposed at several
localities west of the pike. Faulting has taken place, with the
downthrow on the southern side. There is evidence of faulting also
north of Drake creek, where the Brassfield bed is about one hundred
feet above Drake creek. No study of the direction of these faults or
the amount of throw of the beds affected has been made as yet.

4 H-SE.—Several faults occur also less than a mile northeast of
that part of the pile from Crab Orchard to Preachersville which lies
between the bridges over Dix river and Drake creek. These faults lie
about three miles southwest of Hammack, and may be reached by
following the road east from Preachersville. At the northern end of
the series of faults, on
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the southern side of Drake creek, along the steep ascent of the hill,
there is a considerable exposure of the Maysville or Middle
division of the Cincinnatian series of rocks, but only about half of
the Richmond division is exposed. South of the first line of faulting
the Clinton with part of the clay division of the Crab Orchard bed
is seen. South of a second fault (5 H-SE) the Devonian limestone
and the Black shale are exposed. Farther south, along a third fault,
the Brassfield bed occurs at a higher level, on the south side of the
fault, than the Devonian limestone on the northern side. Many
problems of structural geology are presented by these and other
faults in this vicinity, but these must wait for solution until the
more detailed work of the survey can be taken up.

1 R-SW.—North of Crab Orchard, fully three miles in a direct
line, on the pike to Hammack and Richmond, south of Harman
creek.

Here the following section is seen, described in descending
order:

‘ | Elevation
Thickness. | above base
I | _of sectione.

Crab Orchard clay shale, belonging to the Estill Htl:]‘

Waco horizong, with lower 11 feet of section con-

taining small rock fragments, but no fossils........ 33 ft. 62 ft. 2 in.
Massive limestone Jayer. ...oceensssnsrcssaneasonsssoss 1 1ft. ‘ 29 ft. 2 in.
Chiefly clay, Lulbegrud horizon......ovovviisnncinennes | B ft. 28 ft. 2 in.
Thin limestone and clay, Oldham bed.................. ! 51t | 23 ft. 2 in.
LA estone TRV BT e e e s s e e i O v s 8in. | 181t. 2 imy
Considerable clay with limestone interbedded, Plum |

ereelk hoTiZom. e e ernnrinrneneeeisinaneenrnnnns | &ft. | 17 ft. 6 in.
Massive HImestone. . ceevessesssssisvssarssrasssnnsssrns | 1ft.6in, | 121t 6 in.

|
Horizon of large erinoid beads. | [

Limestone layers belonging to the massive Clinton or | |
Brageleld horigon inuss s et s st irasamai v LR, 11 ft.
Ordovician contact. | [

The contact of the Crab Orchard shales with the Devonian is
not seen at this locality.

2 R-SW.—About three miles in a direct line southwest of
Cartersville, and two and a half miles south of Hammack, on the
headwaters of Harmon creek; reached by going from Cartersville
northwest one mile, then southwest a little over a mile
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and a quarter, south a third of a mile, west a quarter of a mile, south
an eighth of a mile, and finally southwest nearly a mile. The
exposure is on the southern side of Harmon creek.

Black shale.

Brownish rock, like that of Duffin layer............. 1 ft.

Streak of Black shale.

Devonian limestone, with the top resembling the

brecciated or Duffin layer.....cvovveeienrnnnnnnes 6 ft.
Soft material, weathered baclk, poorly exposed, with

8 Btreals 0f CIAY. cuvivvvrmmvmws vsmeswnss s smmne 5ft. 6in.
Bluish clay rock, Devonian, weathering brownish and

shaly, unlike Devonian rock elsewhere........... 4 ft. 6in.
Crab Orchard clay shale (Estill and Waco beds), well

SYPOBEL. . ootinns bestone s mes ol s 5is st Db s baa e 4 37 ft.
Massive limestone layer.....covviiiennenessansnsssses 1ft. 3in.
Chiefly clay (Lulbegrud clay), possibly including strata

belonging 1o the Oldham horizon..........oeveu.n 10 ft.

Thin limestone interbedded with clay, believed to be
a short distance above the 5-foot clay layer, above
the Whitficldella bed. Not determined.

Bed of creek.

3 R-SW.—Seven and a half miles in a direct line southwest of
the railroad station at Berea, about a mile and a half southwest in a
direct line from Cartersville; reached by going from Cartersville
northwest about a mile along the pike, then southwest almost a mile,
southeast nearly a third of a mile, southwest about a third of a mile,
and finally south of the last fork of the road about a third of a mile
where the road crosses a small stream, two and a half miles in a
direct line southeast of Hammack.

Here considerable cherty Devonian limestone is exposed.

4 R-SW.—Two miles west of Cartersville in a direct line;
reached by going from Cartersville one mile northwest along the
pike, then a mile and a quarter southwest, and a third of a mile
northwest, east of Brandy Spring branch. (Fig. 2, Plate of sections,
D)

Black shale.

Brecciated dark brown or Duffin layer..........cvo0uun 8 ft.
Fault.
Poorly exposed, limestone interbedded with eclay.... 71t

Limestone with large crinoid beads, Triplecia ortond,

azd C'pathophyllum calyenlum.,
Limestone forming the Brassfield bed.....covevenenes 9 ft.
Top of Ordovician.
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5 R-SW.—About half a mile northwest of the last locality, and a
mile southeast of Hammack, at the sharp angle in the road near the
point where the road crosses a small stream entering Brandy Spring
branch, half a mile east of the home of Robert Parsons. The section
begins at the meeting of three roads northwest of the main exposure.

Black shale, weathered to clay.

Massive brecciated or Duffin layer, weathered sc as to
be almost unrecognizable,

Devonian chert abundant, showing presence formerly
of the Devonian limestone, with chert.

Crab Orchard clay shale (Estill and Waco beds).... 15 ft,
Limestone, lower part softer.....coeeeeernesnnnnanss 1 ft. 3in.
Clay shale: (Lulbegrud clay) csaeisssivissssisisns s 5 ft.
Limestone, fairly hard (top of Oldham horizon)...... 8 in,
Limestone layers interbedded with elay.....cvoevuevennn 4ft. 4in.
Limestone; falrly solid:. i smsssieniniiess el inie 8in.
Limestone interbedded with clay (equivalent to Plum

ereek ¢lay ROTIzon. . ovevinvnvvasensmvssnsns swens 41t, 4in.
Limestone with large crinoid beads................... 6 in.
Limestone forming the Brassfield bed................ 9 ft.

Top of the Ordovician.

6 R-SW.—Northeast of Hammack, at the northeastern angle of a
triangle made by various roads, at the northern edge of the hill where
the old part of the road, now abandoned, descends into the valley of
a western branch of Brandy Spring creek, south of Doc. Hunt. (Fig.
2, Plate of Sections, D.)

Rotten limestone, belonging to the Oldham horizon... 1 ft.
Clay shale and soft clayey rock.......covvvvivenunennn 3 ft.
HArA HmeBtOme. o, v s v susassussee, iy snvieg 6 in.
Clay with rotten limestone layers (equivalent to Plum

creek clay Borlzon)..oesvvsrvipmnvmssvsswse s vusies b ft.
Limestone with Whitficldelin and large crinoid beads.. 6in,

Hard limestone with large crinoid beads, one seven-
eighths of an inch across, also with Lepfacna rhom-
Woidalis, Farosgites, and Cyathophyllum calpealum ., .. 1 ft,

Rusty brown limestone, forming the Brassfield bed.... §ft.

Top of Ordovician.

7 R-SW.—ADbout half a mile north of Hammack, on the road to
Manse, south of the home of Wood Walker, along a road crossing
the stream and then going eastward up the hill.
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| Thickness,

|

Devonian chert fragments.
Crab Orchard clay shale (Estill and Waco beds)......
Solid white Hmestone, ,c.ooeivviverossnsssnsossnnsses
Soft blue clay (Lulbegrud clay).......ccovivuinnnnnn..
Limestone layers (top of Oldham limestone)......... i
Clayey limestone...... D T T TR s scazsonst
Sold: mestone: cupivirdes vivin il
Sotter limestone 18Yer8 e s s sk |
Solid limestone. ... vuiiiniiiiinenneinnrinnennennns |
Clayey rock and soft clayey limestone (top of P]umj
ereek elay horizon).....cceeiveessmsivesssisvee 1
Harder clayey ToCK...uueuiinruneennerinrnnnsrnnaens |
3130 T o] e P T RO S R |
LHMESione tivive i s R T '
QO BT SEOTIO: « v e v es e e e s e e e e e e e e e e e
Limestone with large crinoid beads.................. |
Softer Imestone. s ss i ce s siaan

1ft. 3in.

10 in.

2 in.

6 in.
6 in.
8in.
6 in.

1 ft. 10 in,

21in,

Reddish brown limestone, forming the Brassfield bed. il 9ff. 8in.

Top of Ordovician. i

I
|

| 481t
28 1t

ness

26 ft

161

Total thick-

to base

of section.

lin.
1 in.
.10 in.

22 £t. 10 in.
22 ft.
21 ft.
20 ft.

18 it

. 10 in,

17 ft. 10 in.
14 ft. 10 in.

14 ft.

4 in.

13 ft. 10 in.

13 ft.
12 ft.

10 ft

9 ft.

2 in.
8in.
. 10 in,
Sin,

12-13 R-SW.—Five and a half miles southwest of the railroad
station at Berea, nearly three quarters of a mile directly east of

Cartersville, east of White Lick creek.

Phosphatic nodules, 1-2 irches long, at base of the

Waverly.

Black shale, no account taken of the dip, the amount
of which is not known...cceivevcieveivisinnesan
BRNAY TOCK: vovrveww v wimmm:sms s s o sm e ss s s memey s
Brown brecciated or Duffin layer, apparently faulted
and otherwise disturbed so that its original thick-
ness is uncertain...... R
Crab Orchard bed, upper part consisting of lower
part of Alger clay, probably with Plum creek clay
bed at DASE: s seremv s s rye v
Thin limestone interbedded with clay..............
Solid limestone with Whitficldella..................
Limestone with large crinoid beads, Cpathophyllum
calyeulum, and Zaphrontis daytonensis.........
The remainder of the Brassfield bed consists of
reddish brown limestone.............ccivuinns

Top of Ordovician.

102 ft.

11 ft.

19 ft.
4 ft.
1 ft.

6 in.

6 in.

6 in.
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10 R-SW.—At the western end of Cartersville, north of the pike,
along a stream. There is a considerable exposure here of the
brecciated or Duffin layer and of the cherty Devonian limestone,
apparently underlaid by well bedded rock belonging to the Devonian;
beneath this level there is greenish clay.

11 R-SW.—About a mile northwestward from Cartersville, along
the road which turns off from the pike toward the southwest, the
Clinton or Brassfield bed is exposed along the roadside.

15 R-SW.—About four miles southwest of the railroad station at
Berea, on the eastern side of Mason Fork, near the home of Charles
Baker.

Black shale.

Dark gray clay rocK.....covvvrivernnnrnnsecincesnnnaes 4 in,
Vory cherty rocK. . ivieiisssiiiigvismindaad dalsdiayy 1 ft.
Brecciated or Duffin layer, but very cherty........... 4 ft.
Next layers exposed farther south.
Devonian limestone with chert.........oovvvviuiinnnn 4 ft.
Dark gray, well-bedded limestone............ovvuvvunnn 3 ft.
Crab Orchard Clay...ovvrvveerrerrnrnnrnneeneecnennnns 10 ft.
Thin-bedded limestone, with Orthis flabellites, at base

of “Waeo - HoTlzon:sowisiiiivi e oeray e e ey 6 in.
Section with chiefly clay in the upper part, but with

limestone interbedded in lower part.............. 10 ft.
Sandy limestone, Whitfleldella 1ayer.....ccovuvvveennnn 2 ft.

Horizon with large crinoid beads.
Reddish brown limestone, belonging to the Brassfield
1= G e~ o PRI R~ SRR - - S S 12 ft.

16 R-SW.—Three miles in a direct line southwest of the railroad
station at Berea, along Rocky branch, west of the home of Sam Todd.
(Fig. 4, Plate D.)

Black shale.
Brecciated or Duffin layer, with parts of crinoid stems

and cyathophylloid corals.....iiieverinencsnanass 5ft. 6in,
Devonian limestone with coarse chert................ 3 ft.
Gray limestone with very little chert.......oovvvvuen.. 3ft. 6in.
Devonian limestone, erinoidal.......covvuuivnnnnnnn.. 6 in.
Massive Silurian limestone, rusty brown (possibly

layer at base of Waco horizon)................... 1ft.
POOTIV EXPOBE. . vxomrm imimns o mommmimimin: s mimsst s sy iapnsie 23 ft.

Clay with several heavy beds of limestone interbedded
b B 1) 41T i 07 ot P e R I P R R 10 ft.
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Reddish brown StOne, CORISE. .. .cvssursrsannsssassnses 6 in.
Limestone with Whitficldellu eylindrica-subquadrata. . 10 in,
Limestone with large crinoid beads, Cyclonema, and
Cyathophyllum c@lyculum. .oo.oviisiessssanssanenns 6 in.
The remainder of the Brassfield bed was not measured
here, but was estimated at aboUt..veeeeesesssnes 12 ft.

17-18 R-SW.—Two and a half miles west of the station at Berea,
a mile and a half east of Wallaceton. (Fig. 4, Plate D.)

The layer, at the base of the Waverly, with phosphatic nodules
an inch long is eighty-five feet above the Devonian limestone, but
no account of the dip is taken here. In the same manner the base of
the Black shale is found thirty-five feet above the layer with large
crinoid beads, at the top of the Brassfield bed. In the gully, south of
the road, the thickness of the Brassfield bed, up to the top of the
layer with large crinoid beads, is twelve feet.

F.—SECTIONS BETWEEN HAMMACK AND LANCASTER.
(Figure 3, plate D, page 154; map 1, page 140.)

8 R-SW.—Nearly two miles west of Hammack and two miles
south of Point Leavell, about a quarter of a mile north of the Flat
Woods church, along the new road from Hammack to Point Leavell,
above a spring north of a farm house.

Blaclk shale.
Brown rock corresponding to the brecciated or Duffin

D s b R e R o R S A v bft. 6in
Devonian limestone, very cherty.....coovvviinevenrns 7ft. 6in.
Crab Orchard clay shale, full thickness not known

(probably belonging to the Estill and Waco beds). 20 ft.

9 R-SW.—Along the road from the Flat Woods church to
Lancaster, a short but not recorded distance west of the church, the
following section was exposed:

Crab Orchard clay shale, top noi exposed (probably

chiefly the Waco horizon)...eveveriernrnenenensens 11 ft.
Solid limestone Jayer......ccovveenussesasssanes Py 1ft. 3in.
Poorly exposed, chiefly clay (Lulbegrud clay at top)... 11 ft.
163511l o) s R B R SRR — 1 ft.

13 H-SE.—A short distance farther west, along the same road,
east of a branch west from the home of Peter Spainhower.
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Loose fragments of Devonian material.

Interval UNKDOWIl.uuuuenenrnensononsnssnsnsnansenanns 11 ft.
Crab Orchard clay shale....civirieecossrncncesasunnes 10 ft.
IDEETVRL. s oo o e e W e S A Ttk o 23 ft.
Massive limestone belonging to the lower part of the

Brasgfield Dedsia it isiiiive s sssaiens 5 ft. 6in.

Greenish clay, top of the Ordovician.

6 H-SE.—The base of the Brassfield bed is exposed also at the
Lawson chapel, about half a mile south of the Lancaster road,
southwest of the home of Peter Spainhower.

8 H-SE.—About three and a half miles southeast of Lancaster,
on the road to Hammack, northwest of the home of James M.
Anderson.

Black shale.

Brecciated or Duffin layer, fossiliferous................ 5ft. 6in.
Devonian limestone, very cherty.....ovvvvvvinninnnnnnn bft. 6in.
Crab Orchard clay shale (probably Estill and Waco

BEABY wouncne wowm ww i wn m n womsoammnn o e e o 22 ft.
Solid limestone ;v e SeisiEs 1ft. 3in.
Chiefly clay (Lulbegrud clay at top)........cvvnvninnn S ft.
SO A TIDACRIOTIG - ocv o g om0 i o 05 S 875 1 ft.
Clayey limestone interbedded with clay (equivalent to

PO CYEK ClAY )uvviiiin vunvsis e a i i vans s s 3 ft.
TATNOSTOTERT w0 o S0 SR w6 R A 0 0 1 ft.
Horizon with large crinoid beads, at top of Brassfield

bed.
Eimagtone In IaVers...iviveciaiems o imav samaisaesiie 2 ft.
Massive ITHESIONEG, . v vewewaas s smvuswon s nawesss s e 7 ft.

Top of Ordovician.

Platystrophia lynx occurs about a mile farther west, just east of
the main crossing over Gilbert creek.

About a mile and a half southwest of the home of James M.
Anderson, northeast of Sweeney Morgan, Devonian rock with
Devonian corals occurs.



KENTUCKY GEOLOGICAL SURVEY. 165

G.—SECTIONS BETWEEN BEREA AND WHITES.
(Figure 5, plate D, page 154; map 3, page 167.)

1 R-S.—Four miles north of Berea, half a mile south of White
station.

Argillaceous beds at base of Black shale,
Devonian, blue argillaceous, gritty limestone with fish
remains ........ R R R S 3in.
Limestone containing much caleite, in some places in
considerable blotches, possibly corresponding to the
Devonian rock below the layer with fish remains

southwest of Elliston, east of Moberly............ 1ft. 3in.
Limestone, at Oldham horizon, apparently contains

poor specimens of Stricklendinia........ SRS R 1ft. 3in.
Blue clayey shale......cevvennunns TN T T gy ¥ 10 in,
Limestone interbedded with considerable clay........ 6 ft,

Chiefly clay with layers of clay rock interbedded, cor-
responding to the 5-foot layer of clay forming the
Plum creek horizon in more northeastern sections. 5 ft.

Limestone with large crinoid beads and Whitficldeila

cylindrica-subgquadrate near base........coveveenes 1ft. 4in.
Limestone, heavy and thinner beds, interbedded with

{11 £y R S T e ——— . 9ft.
Massive limestone, at base of the Brassfield bed...... 2ft. 2in.

Top of Ordovician.

There is probably a fault a short distance north of the Silurian
outcrop since the nearest outcrop of Platystrophia lynx is only forty-
five feet below the base of the Silurian.

2 R-S.—Less than three miles north of Berea, where the
railroad crosses over a deep valley.

Near Berea the dark brown brecciated rock, the Duffin

layer, overlies the cherty Devonian limestone. This
was not seen in the section here described.

Devonian limestone, . .....cciveevianescsrrinnsssesnnas 2ft. 4in.
Layer with fish remains......... atE i T R 1lin.
Massive reddish brown limestone; may be the 2-foot

layer in the Crab Orchard shale.........oovvevune 21t
Crab Orchard clay shale (Lulbegrud clay), only the

upper part, 4 feet thick, well exposed............ 11 ft.
Limestone interbedded with clay in upper part of sec-

04 ¢ L R g P R S ot i g MR I S S T 18 ft.

Limestone layer, with large crinoid beads, Orthothetes,
Platystrophia  daytonensis, Heliolites  subtulbnlafa,
and Cyathophyllum ealyenlimm ..o ee s eennnsas 1 ft.
Limestone, with thin clay layers at top, belonging to
the Brasafield beds . v vmenm cvaimmmadinms siuss 10 ft.
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4 R-S.—Half a mile north of Berea, along the railroad.

Black shale.

The brecciated, dark blue Duffin layer......ccvvvvvnne b ft.

Devonian limestone, very cherty near the top.......... 8ft. 6in.

H.—SECTIONS BETWEEN BEREA AND BRASSFIELD.
(Figures 1, 2, plate E, page 166.)
5 R-S.—About a mile northeast of the center of Berea, on the
Kingston turnpike.

Black shale,
Interval.

Chert containing cyathophylloid corals..........oovun 4 in,
Devonian limestone, upper part with parts of crinoid
4 B A T e 8 ft.

6 R-S.—About two miles northeast of Berea, where the road
crosses Joe Lick, a quarter of a mile west of the road, south of the
home of Bever Terrell.

Devonian limestone,

Crab Orchard clay shale (probably Lulbegrud clay)... 13 ft.
Reddish brown limestone with caleite forming nodular
masses,

7 R-S.—Four miles northeast, of Berea, on the I. C. Baker farm.

South of the house there appears to be an exposure of the
Brassfield bed. The thickness of the bed appears to be ten and a half
feet, and of this the lower part, seven feet thick, is massive limestone.
A fault appears to extend north of here. On the north side of the fault,
north of the house, at about the same level as the Clinton or Brassfield
bed, the Devonian is seen. It slants strongly toward the southwest. The
top of the exposure, six and a half feet thick, consists of gray
Devonian limestone. The base, one foot thick, weathers to a more
shaly rock, contains tiny black nodular masses, and apparently cor-
responds to the layer with fish remains.

9 R-S.—About four miles northeast of the center of Berea, an
eighth of a mile northeast of the New Liberty church, and half a mile
south of the Bobtown store.

The Devonian limestone, at the cross roads and also half a mile
farther west, is reduced to a thin sandy layer, half an
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inch thick, believed to be equivalent to the layer which elsewhere
contains fish remains.

10 R-S.—At the north end of Bobtown, north of the home of
Dave Garrett. A single massive layer of Brassfield rock, four feet
thick, is seen west of the road. Farther south, at Joe Creekmore's
house, in the well, the Black shale rests almost directly on the Crab
Orchard shale (probably the Lulbegrud clay). The Devonian
limestone was not identified here. The interval between the base of
the Black shale at the Creekmore well and the top of the massive bed
north of the home of Dave Garrett is sixteen feet six inches, but this
interval, in the well, is occupied altogether by clay shale, suggesting
the presence of a fault here between the two exposures.

11 R-S.—Half a mile southeast of Bobtown, near the house
owned by Mat Moody, the Devonian limestone, under the Black
shale has a thickness of eight inches. The Crab Orchard shale
(probably the Lulbegrud clay) is seen below.

Farther southeast, where the road crosses a stream, the thickness
of the Devonian limestone is fourteen inches.

12 R-S.—Four and a half miles northeast of the center of Berea,
about a mile southeast of Bobtown, at the end of the Jackson hollow.

Argillaceous beds in the lower part of the Black shale.
Devonian limestone.......ccovvvenencncsssissoncncnss 9in.
Chiefly clay, belonging to the Crab Orchard clay shale,

with layers of thin limestone included in the lower

part which is equivalent to the Oldham limestone. 11 ft.

LInaagtone: i el bR e e e s e 9in.
Chiefly clay (Plum creek Clay).veeeeeernnerancrnnanns 5 ft.
TAMEIEOING o v 0w wimin s, ol o g 0w W 1ft.
Clay, limestone and clay, in descending order........ 9 in,
Red sandy limestone with Whitfieldella eylindrica-sul-

quadrald COMMON., c.uovsssssassssasansnssssssssnss 1 ft.
Horizon with large crinoid beads common.
[.imestone, in thinner beds than the layers below...... 9 ft.
Massive limestone forming the lower part of the Brass-

OIT. DOQ s csrviierwcaravaiamiss iasasasies v SoLeR w0 ¥ 668 RS R 8 ft.

13 R-S.—At Mat Moody's store, about two miles and a quarter
southeast of Bobtown, about a mile east of Joe Lick knob.
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Black shale.

Grayish TOCK. . .cccoseiimrrsoresmnanensessrsoeessames 1ft. 4in.
Devonian limestone, very cherty........coivuivuiunnnn 10 in.
Gray limestone with a little chert.................... 10 in.
Grayish Devonian limestone...........cocivninnennnn. 1ft. 4in.
Reddish brown limestore, Silurian................... 1 ft.
Reddish brown limestone............ccooiiiiiinunns, 1 ft.
Interval estimated at.....cusceviiiimamiomssiinsseanas 38 ft. 6in.
(The top of this interval is formed by the Lulbegrud
clay.)

Top of massive limestone forming the lower part of the
Brassfield bed.

14 R-S.—South of the Log cabin school-house, about, a quarter

of a mile north of Mat Moody's store.

There is a fault here.

Chiefly clay.
Interval consisting chiefly of limestone interbedded

Withy oI e e R 6 ft.
Massive limestone forming the lower part of the Brass-
fleld Ded..vyueernreineineneerrnernernnnennnnnens 8 ft.

Clay rock, upper part of Richmond division.

15 R-S.—About half a mile north of Mat Moody's store, on the

north side of Gravel Lick creek.

Black shale,
Clay rock layers at base of the Black shale............ 4 ft.
Devonian limestone absent.
Limestone, probably of Silurian age.................. 8in.
EAIDeetOtd eIiY BhALR. .o iww vws s mnars s e s 12 ft.
Thin limestone interbedded with clay; Oldham lime-

stone.

Farther north there is a fault with Black shale on the south side

and Ordovician rock on the north.

16 R-S.—About two and a half miles north of Mat Moody's

store, south of the home of Joe Gibbs:.

White Irvine clay.

Black shale.

Hard clay rock in Black shale.

IREBPYAL oo o e v o i om0 i s 2 ft. 6in.
Sandy Devonian rock.......oevveeerieirnnseaecnnnsas 6 in.
Crab Orchard clay (probably Lulbegrud clay).
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17 R-S.—A quarter of a mile east of the last locality, three miles
northeast of the top of Joe Lick knob.

Black shale.
Crab Orchard limestone layer......ccceeeenesnenncssns 3 in.
Crab Orchard clay shale (probably Lulbegrud clay).

18 R-S.—Half a mile southwest of the last locality, reached by
going from Brassfield west one mile, then south three miles in a direct
line, and finally northwest a distance of almost half a mile, where the
road crosses the head of Drowning creek. The exposure is on the
southeastern side of the crossing.

Solid clay rock in the Black shale......ovevvveninnnn. 4 ft.

A thin layer of Black shale.

Devonian limestone with fish remains................ 2 in.
Reddish brown limestone, Silurian..............covn.. 1ft. 2in.
Crab Orchard clay shale (Lulbegrud eclay)............ 10 ft.

Stream bed.

The rock above the layer with fish remains may be equivalent to
some of the layers identified as Devonian limestone elsewhere. Some
distance farther up the Black shale contains argillaceous rock layers.

19 R-S.—Less than half a mile southeast of the last locality, at the
forks of the road, at the locality known as the Bear Wallow, White
Irvine clay, with rusty brown sandy material in it, is exposed.

|.—SECTIONS BETWEEN IRVINE AND BRASSFIELD.

(Figures 1, 4, plate E, page 166; map 4, page 173.)

11 B-W.—North of Irvine, north of the springs about three
quarters of a mile, from the junction of the White Oak creek road and
the road to Calloway creek, northeastward, up the hill.

The following section is exposed, described in descending order:

Black shale.
Devonian limestone, base of section not well exposed. Tft. 6in.
White Estill clay, with thin argillaceous shale in lower

T.b feot of sectioni..ovuwsiviinvgeinians s s maiwe i 60 ft. 6 in.
Waco bed, clay with limestone. .......coiiievrinennns 10 ft,
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Solid brownish limestone, a layer of wide distribution
at this level..veveanans S ———————— T

LThepr Ul G e en i easiaaian s sviesmaiaai s va s banweweson

Interval occupied by Oldham limestone, and Plum
creek clay poorly exposed.........cccvnvsvasssnas

Coarse-grained limestone, wave-marked at top........

Whitfieldella cylindrica-subquadrata horizon, at top of
the Clinton or Brassfield bed.

Immediately below the layer with Whitfieldella cylindrica-
subquadrata and the large crinoid beads, are several feet of
limestone belonging at the top of the Brassfield bed. These contain
Calymmene niagarensis, Cyclonema daytonensis, Rhynchotrema scobina,
rhomboidalis, Plectambonites transversalis, Dalmanella
elegantula, Orthis flabellites, Rhinopora frondosa, Phylloporina

angulata, and Cyathophyllum calyculum.

12 B-W.—North of Irvine, about half a mile north of the
springs, from the point where the road first reaches White Oak
creek northwestward up the hill along a private road past the home

of James F. Harris.

Black shale.

Devonian limestone, weathered to a red clay with
cherty fragments.

White Crab Orchard clay shale, top of Estill clay,

J37073) o bR 4102 o B e e U S
White Crab Orchard clay shale, well exposed, with
comparatively few sandy shale fragments..,.....
White clay, with small and very thin sandy shale
TRARMENtE i i R S R R

Clay with considerably sandy shale of gray color, and
with thin brownish limestone, equivalent to the
Waco layer, but without fossils here. A layer
of rotten brownish limestone, 6 inches thick, oc-
curs 5 feet 6 inches above the base, and below
this level most of the section consists of white clay

Solid brownish limeStone, a layer of wide distribution
R A L e T

‘White clay, at top belonging to the Estill layer; the
lower half with thin interbedded limestone bhe-
longing to the Oldham horizon...................

Rotten limestone in thin layers, also belonging to the
Oldham hOTriZOM. . u.ernrenrenssrerennorrrnseennens

Whitfieldella eylindrica-subquadrata layer not exposed
here, but estimated to occur below the last-men-
tioned limestone a distance of......civvuvvnnnens .

Bottom of creek is about 12 feet lower.

27 ft.

11 ft.

30 ft.

11 ft.

16 ft.

2 ft,

25 ft.

5 ft.

6in.

6 in.

6 in.
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Map 4. Map of area between Brassfield, Irvine, College Hill and Red River.
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13 B-W.—North of Irvine, north of Estill Springs about a
quarter of a mile, along the road before reaching White Oak creek.

Clay with numerous fragments of thin limestone,

equivalent to the Waco layer, with fossils........ 10 ft.
Massive limestone layer....covevveseensnnnrosssnsnras 2 ft.
Clay, forming the Lulbegrud.layer.......ccovveenvnnens 13 ft.
Thin limestone interbedded with clay equivalent to

the Oldham limestone.......covveevenrsnvnnarnnss 12 ft.

Immediately below or only a few feet lower should oc-
cur the 5-foot layer of clay equivalent to the Plum
creek clay layer.

15 B-W.—West of the railroad station at Irvine, half way to the
railroad bridge, along the railroad.

Black shale, with argillaceous rock layers in lower £
feet of section.

Cherty Devondian limestone.......eeeeess. deaseunanee 67, 6in.
Darker, more sahdy appearing rock, with Ambocoeliu

wmbonate common at top...... A s < 8in.
Massive ferruginous brown limestone..........ocnuu.- 3ft. 3in.

Crab Orchard clay shale, belonging to the Estill clay
horizon.

Along Station camp creek, south of Irvine, no exposures of the
Devonian limestone thicker than seven feet were noticed.

16 B-W.—Two miles southeast of Irvine, opposite the mouth of
Big Doe creek.
Black shale is exposed: down to the river's edge.

53 R-E.—West of Irvine about four miles in a direct line, west
of Rice Station, along the railroad.

Black shale, the top of the section not exposed...... 40 ff.
Thin clayey rock layers in Black shale................ 4 ft.
ClaYEY vevennivnnennsiinransassrrasnssasennsansnnnens 2ft. 6in.
Solid argillaceous limestone, with Devonian corals

and Atrypa reticularis. . .oooeeess A R SR AT 2 fit.
Shale, some of it argillaceous and of a more gray

(60 (5 ) 13 ft.
Brownish limestone, probably equivalent to the Duffin

layer which has a brecciated appearance.......... 1ft. 4in.
Devonian limestone with chert; probably 7 to 10 feet

of the section consists of chert................... 20 £t.

Crab Orchard clay, belonging to the Estill clay horizon,
indurated at top.
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52 R-E.—West of Irvine about four and a half miles in a direct
line, three quarters of a mile southwest of Rice Station, east and west
of the tunnel.

Black shale with alum salts oozing out at base.
Clayey layers in Black shale, equivalent to the clayey

Inyers west Of Clay Clty..iviivivesvessivsvonneses 10 ft.
Black shale with fossiliferous clay rock at base....... 9 ft.
Interval, exposed but not described in field notes...... 18 ft. 6in.
Hard, brownish rock, equivalent stratigraphically to

the brecciated_or Duffin layer........cooovvivnenn. 4 ft.

Very cherty Devonian limestone..........coovvvinnnn. 16 ft.

Bluish argillaceous rock....coveeieriinnrenrnrennnnnns 21t

Brownish rock, without chert.........coooivuiniiinunen 1 ft.

Crab Orchard clay shale, belonging to the Estill clay
horizon.

6 R-SE.—East of Panola about a quarter of a mile, from the
creek to the western end of the railroad cut.

Crab Orchard clay shale, belonging to the Estill clay |

horizon, the top not exposed........covivevennnnn. 45 ft. 88 £t. 6 in,
Clay and limestone, equivalent to the Waco layer, with

0T 9 ft. 43 ft. 6 in,
Massive limestone, This layer has a very wide distri- {

BOtlon ovivennmninnsEn T e SRR S e 2 ft. | 34 ft. 6 in,
TAUDEEITUA  CIAY . et vvvve e e ee s e ee e eaenananenannens 12 ft. 6 in. | 32 ft. 6 in,

Clay with many intercalated layers of thin limestone,
especially toward the top, belonging to the Oldham |
limestone BOYIZOD. i civevimummeeses i i | 15 ft. 20 ft.

Clay, equivalent to the Plum creek clay layer.......... b ft. 1 BIft.

Limestone within one or two feet of the Whitfieldellu |
horizon. | |

4 R-SE.—Southwest of the railroad station, west of the road, the
very massive unfossiliferous layer at the bottom of the Brassfield
limestone section is well exposed. In some of the immediately
overlying layers, Heliolites subtubulata is present. Southwestward,
up the hill (5 R-SE.), Devonian limestone, six feet thick, is seen.
The upper half of this limestone is very cherty.
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2 R-SE.—Between eight and ten miles southwest of Irvine in a
direct line, north of the railroad between Panola and Brassfield.

Total

Thickness from base
of section.

Black shale. |[
Devonian limestone, gray.......eeveeeeeersnneennranns 5 ft. ] 62 ft. 3 in.
Chiefly clay, belonging to the Lulbegrud clay Il.orizoni [

of the Crab Orchard clay shale bed, poorly exposed.| 18 ft. | BT £t. 3 in.
Thin limestone and thin clay shale interbedded, near '

top of Oldham limestone......oevveveeeneuneannn. 6 ft. 6 in. | 39 ft. 3 in.
Medium and thin limestone layers interbedded with ' i

thin ola¥icousvnismion easssins R J 3ft.9in. | 32 ft. 9in.
Chiefly clay, with thin limestone interbedded.......... | L2 ft. | 29 ft.
LAmestone: iiiiiaasiivinsass isirsanians et o ey | 1ft. | 27 ft.
Plum creek clay, with very little thin [imestone....... [ 51t 26 ft.
Ferruginous limestone, with Cyathophyllum c:uu,:}-uhmr.i 1ft.6in, | 21 ft.
Whitfieldella eylindrica-subquadrate and large crinoid |

bead horizon, forming top of Brassfield limestone..ll
Irregularly bedded limestone with very little clay, con- l i

taining Orthothetes fissiplicuta., .oooveiiiiieinnnnnn 4 2 ft. | 19 ft. 7in,
Clay forming from half to three-fourths of the section, | |

with interbedded limestone; containing f'f.fHHH-HH‘HI“| :

vogdesi, Cyclonema daytonensis, Rlymehotrema sco-

bina, Leptaena rhomboidalis, Plectwmmbonites trans- |

versalis, Platystrophia reversata, Dalmanella elegan- l

tula fivinopora frondosa, Aspidopora parmule, and ]

CuaihophpTlom calyeulium . .o oviviae s iserrnanranns 1 3ft.4in, | 17ft. Tin
Limestone, irregular bedded, with a little thin eclay f ]

forming partings between some of the limestone | |

TECSOE s ot o 0 R e W e W | 8ft.3in. | 14 ft. 3 in.
Very massive limestone, at base of Brassfield bed, more | :

bluish than the overlying layers, apparently unfos- |

BIerOUS: < v cie s vivi T me e e R R R | 6ft. | 6 ft.

Top of the Ordovician. |

3 R-SE.—At another locality along the railroad: between Pan-

ola and Brassfield the following section was seen:

Limestone, with large crinoid beads and Whitfieldella

cplindrica-sudquadrale ,......iciiiviceviiaiiviseiiaaens
Reddish purple, sandy rock, soft, at top of Brassfield bed....
Clayey TOCK. . .u..iiiriiienniaaassoiiesiiseerassssssnsaans

Well bedded BInestome oo s s s b v s«

Massive, more bluish layer, unfossiliferous..................

Ordovician.
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1 R-SE.—North of the county road from Panola to Brassfield,
about a mile and a quarter from Panola, along the hill-slope in a
field northeast of a large farm house, the following section was
recorded. It is evident that some disturbance has taken place in the
rocks, since this exposure is apparently much thinner than that
measured immediately south of this locality, north of the railroad.

Black shale.
Devonian rock.

Clay, poorly exposerl,....H”...,‘,.,,..,,,,......;.. 15 ft.
LITINBBLOYIO &viiers wvarivier are o cuisorenetom oo v/ o asiets ova Ay ara ke H 18 0T Wm0 3in.
Clay, poorly eXposed. . veee e e erreneernnersreosonnenns 5ft. 6in.
TAMEBtONE: s wiwiviasim ke s s it v seass 6 in.
Clay interbedded with rubble limestone............... 9 ft.
Interval, chiefly clay, poorly exposed.........ccvuvuunn 10 ft.
Solid limestone, belonging to the Brassfield bed....... 10 ft.

The rock appear to be much tilted and the section irreliable.

51 R-E.—Beneath the overhead bridge across the railroad,
south of the station at Brassfield, and thence eastward along the
railroad. This is the most carefully measured section in this
vicinity.

Black shale,
Brownish rock belonging to the Duffin layer, appearing

brecefated ussisdaiisiissaeivhei v ress BT S 1ft. 6in.
Devonian limestone, more brown than the underlying

layer of limestone, with a few fossils.............. 4 ft,
Bluish argillaceous Devonian limestone,...ceevvuuuen. 1ft. 6in.
Lulbegrud clay.....ccevuaes S e S S Ve 15 ft.
Thin layers of limestone.....covvvveencrinnrcccininnns 2 ft.

Oldham limestone, consisting of thicker layers with
comparatively little clay intercalated. Strick-

landinia occurs at the tOD. cesessisisivnanmersnsiion 9 ft.
Elkins limestone interbedded with more clay........ 3ft. 4in.
PIOAI CPORR Bl i v verv v nivnmen omnsnns doed sbbissssnsiinge 3ft. 3in.
Thin eclayey limestone interbedded with clay, also

belonging to the Plum creek horizon............. 1ft. 10 in.
Massive limestone with Whitfieldella, The top, for a

distance of 6 to 9 inches, is oolitic................. 2ft. 6in.
More frequently bedded part of Brassfield limestone,

with large erinoid beads at top (Clinton)......... 12ft. 31in.

Very massive limestone at base of Brassfield limestone 6 ft.
Ordovician.
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J—SECTIONS BETWEEN MOBERLY, WACO, AND THE KENTUCKY
RIVER.
(Figure 3, plate E, page 166; map 4, page 173.)
55 R-E.—Half a mile southeast of Moberly, a stream crosses the
railroad track. A short distance east of the railroad, in the bed of the
stream, the base of the Black shale is seen. The following section is

exposed, down the stream:
Black shale.

LIimestone «.cosmivaivecsavvesos L P P Ol 13 | 12
Interval, poorly exposed....ecesesesenes R — . 71t.
Limestone with abundant chert; a few large crinoid stems,

and Spirifer euryteines. ....vesveecesssrasesvanssss sieviaie DEh,

Base of Devonian limestone not exposed here.

The relation of this section to that southwest of Elliston, along
the same branch of Muddy creek, has not been determined.

55 R-E.—East of Moberly a mile and a half, southwest of
Elliston, on the western side of Muddy creek.

Total thick-

‘ Thickness ness above
base of sect.

Black shale. |
Massive rock, equivalent to the breecciated or Duffin |

IBFET: iviaisidus s T ssm e s 2ft.6in, | 70 ft. 8in.
Solid limestone, in 3 to 4 inch Jayers........cicveveuns I 1ft.2in, | 68 ft. 2 in.
Sandy, gray rock, weathering back..........covvvnnnn. _I 1ft. 4in. i 67 ft.
Massive rock, with crinoid stems...................... 2 ft. 65 ft. 8in.
Rotten limestone I&Yer... eevaiieiiineiasssinsssassncs 6in. | 63 ft. 8 in.
Gray massive limestone......ocovvviuceiianinnicsnans 1ft. 6in, | 63 ft. 2 in.
Gray sandy TOCK.....c.coveesessnsssescenssrssnnssnnsnanns | 1ft. 2in. | 61ft, 8in.
Gray:massive rocka i e | 1ft. 6in. | 60 ft, 6 in,
Gray, well-bedded, sandy limestone................... [ 2 1ft. | b9 ft
Horizon with small black nodules, with fish remains. |
Gray, well-bedded, sandy rock forming base of De- ,‘ |

vonian gectlon. .. uariviaieniaiiaivessisiiiviaiie l 2 ft. . 57 ft.
Not exposed; probably Waco, Lulbegrud, and part 0f|

Oldham horizons of the Crab Orchard bed.......... | 29 ft. | 55 ft.

Interval, chiefly elay with thin limestone layers at top, ‘
probably almost entirely clay in lower half, includ-
ing part of Oldham limestone and all of Plum creek |
AT, 5ot et e n ST e F B LSS A SR A s 10 ft. 6 in, | 26 ft.

Sandy limestone, with ferruginous layer immediately '
above., Sandy layer contains Whitfieldella eylindrica- |

subquadrata and large crinoid beads.............. | 1ft.6in, | 15 ft. 6 in.
Thinner bedded limestone with large crinoid beads at | [

top, forming top of Brassfield bed................. 3 ft. 6in. | 14 ft,
Solid, well-bedded limestone belonging to the Brassfield | |

BEA. vuemnmsnsamemibing s ssnee i iee ROARE bhiv e o alsmn s | 7 ft. 10 ft, 6 in.
Solid massive rock, unfossiliferous........ce0vveennn.. | 3ft.6in. | 3 ft. 6in.

Top of Ordovician.
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Immediately below the Whitfieldella layer occur Orthis flabellites,
Leptaena rhomboidalis, and Cyathophyllum calyculum. The well bedded
limestones, forming the main body of the Brassfield bed, weather to a

rusty brown color.

60 R-E.—South of Waco, along the road leading southward up
the hill.

Fissile Black shale.

Soft argillaceous ToCK. .v.vvervevetresrnscnnnensnnnnss 6 in.
Black shale with an argillaceous layer near the middle. 6 ft. 3in.
ATENIACEONUS TOCK: sy smmimsies @i e v waias 1ft, 3in.
Devonian limestone, not cherty........coooveninnnnnn. 3ft. 9in.
Bt (ClAF o sivviwaiimanmetie fve e dnimsmn i 11 ft.
Waco limestone with fossils.......... R R R BT 7ft. 6in.
LAMOBtONE TATOE ¢ v ¢ snan o wicn aies i a v mne emiossassms iy e 10 in.
LulhegTud ClHY ... eosnsammunssssmmmnsenssssssenessenss 13 ft.
Thin-bedded Oldham limestone andelay............... 51} 6in,
Rather heavy Oldham limestone with elay............ 3ft. 6in.
Chiefly clay, Plum creek horizon..........covvuvuuinnn 6 ft.
Sandy limestone with Whitfieldella.................... 2ft. 6in.
Limestone with large crinoid beads..........cocvovunnn AL

Level of creek.

59 R-E.—Half a mile east of Waco, north of the corner at which
the road to Cobb ferry leaves the road to Bybeetown, or Portwood.

Black shale.
Devonian limestone.
Crab Orchard clay shale, fossiliferous, chiefly the Waco

TESOE: i saunownminis st el sle o i e ey v e e 13 ft. 6in.
Massive limestone layer.....covvivvrrrnnnanennssnnnnns 2 ft.
Distance down to Whitfieldella layer is estimated from

the exposure south of Waco at.......ovvvevvvnnnns 28 ft.

The fossiliferous part of the Crab Orchard clay shale, here called
the Waco layer, extends from the massive two-foot layer of
limestone to a point, ten feet higher up.

64 R-E.—East of Moberly, about five miles in a direct line, west
of Cobb ferry, along the road.

Black shale.

Brownish rock with brecciated appearance, equivalent
to the Duffin layer, with fragments of crinoid stems
at top, and with Farosites and some chert near

the DA i aiiv s s m s ma e e e e 5 ft.
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Devonian limestone, very cherty......covvvvenevinnnns 16 ft.
Interval formed chiefly by the Lulbegrud clay division
of the Crab Orchard shales......cvevvvssncnnnnnns 20 ft.

Clay with considerable limestone interbedded, includ-
ing the lower part of the Oldham and all of the

Pluii creelt bed. . i insadainiiimeg 11 1%
Limestone layers, ferruginous at base.....oveevvanees 2 ft.
WIRACIACIHS TRV oo vivvesireis awiva s s sl i aieissive/vseoaoms s
Well-bedded limestone, with thicker beds at hase of

section, belonging to the Brassfield bed........... 14 ft.
Massive limestone, unfossiliferous, forming base of

the Brassfleld bed..c.eovsvsmmssvans oo svseissivie 3 ft.

Clay shale, forming upper part of the Richmond di-
vision of the Cincinnatian series of Ordovician
rocks. Thin streaks of limestone, apparently the
result of concretionary action, in the lower half,
and near the base the clay includes more irregular
small concretionary rubble...........ccoiiiuiiinnn. 54 ft.

Blue limestone at top, and clayey limestone at base of
section, including Hebertella sinuata, Platystrophia,
Streptelasma  rusticwm-canadensis; at base of sec-

tion, also Strophomena vetustn. ...oovvviiiieeennn., 9 ft.
Clayey rock with Streptelasma rusticum-canadensis at

vEXIONE: TEVEIE. | i nrn s e e o b A A s SR 5 ft.
Not exposed, probably sandy clay shale.............. 26 ft.
BANAY CIRY PO s miimmumne s e sl Ea R 10 ft.
Not exposed, probably sandy clay rock.......covuuen.. 53 ft.
Dense, blue limestone layer...........covvvivvnnn. e 116
Sandy shale with thin blue limestone layers.......... 2 ft.
Pénge; blne 1mieBtonie . .oow suvmvmmsnmstn mmmmasnsian s e 11ft.
Sandy rock, at river’'s edge.......cvovirrrrrinnreraeans 5 ft.

6 in.

6 in.
6 in.
6 in.

6 in.

The dense blue limestone near the base of this section is believed
to belong at the top of the Maysville division.
Calapoecia cribriformis was found loose in the Irvine sand along
the road, west of top of this section.

62 R-E.—About a mile and a third in a direct line northeast of
Waco, north of Falling branch, opposite the home of Tom Curtis, at
Moore spring.

Black shale, fissile above, earthy toward the hase.
More:sold:PoeK s s s i R R S

Argillaceons: shale: .smevuammnr e rEETn 3 ft.
Mcre solid argillaceous rock........cccivniinnnnnnenn. 3 ft.
Argillgceons BhAle L.i.uviviiiissesasainessoonrmnnnee ko

Devonian limestone, with comparatively little chert.. 18 ft,

Crab Orchard clay shale, probably néar the base of the
Estill clay.

9 in.

6in.
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65 R-E.—Northeast of Moberly about five miles in a direct line,
almost three quarters of a mile east of College Hill, along the road to

Fox.

Black shale.

Devonian limestone, poorly exposed.................. 6 ft.
Blue, well-bedded limestone, with several chert layers. 3 ft.
Devonian limestone, crincidal, poorly exposed........ 2 ft.
Base of Estill clay and all of Waco horizon, the latter
a0 4, W (024 e e S U o S 14 ft.
Limeantone IRYEN:  coivvsvmmmmadscesisne miiduimes
LD R BIRN s vivwivs: s o e st e S e WS 14 ft.
Oldham limestone, estimated at..............c0vivennn 11 ft.
Plum creek clay with thin limestone, 10 inches thick,
interbedded &t Dags. . cusvierivai s oasinsies 4 ft.
Whitfieldelld JAYer. ..ot iinineenennraneanennnnnas 1 ft.
Layer with large crincid beads, at top of Brassfield
limestone.
Limestone interbedded with elay.........ccvvvevvunnn. 4 ft.
Well-bedded limestone with very little clay, top layer
Wave-MArked i ds e R e R Tft.
Massive base of Brassfield limestone.................. 1 ft.

Argillaceous rock, forming upper part of Richmond di-

vision of the Cincinnatian; whitish, clayey........ 33 ft.

Argillaceous rock, with one specimen of Strophomena
suleate at top and with more frequent specimens

of this species at the bottom................ oo 8 ft.
Areillaceonus YOCK.: i i vavesidaviiv i v s 53 ft.

Horizon with Strophomena and Streptelasma, too im-
perfect for identification.

Earthy thin-bedded clay.......covvvvvreiirennnniennsns 20 ft.
Interval poorly exposed.......ciovvivviiiiennssnnranns 70 ft.

Limestone, blue, fine-grained, with small Orthoceras

and Loplhospirae, near top of Maysville division...
Clay: YOCI: i s T R S
Massive, blue, fine-grained limestone with worm-bor-

ings and small specimens of Lophospira........... 1 ft.
Shaly, thin-bedded rock, without PL Iynr............. 18 ft.
Platystrophia Iyne NOt rare.........ccviieeeseennannn 6 ft.
Platystrophia lyne comparatively rare................ 15 ft.
Platystrophia lyne comparatively commen............ 10 ft,
Not well exposed....... I R I e e e 15 ft.

Bed of river.

6 in.
6 in.
6 in.

8 in.

3 in.

6 in.

6 in,
4in.

6 in.

3in.
9 in.

6 in.
6 in.
6 in,
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66 R-E.—Three and a half miles north of College Hill, where the
road for Union City turns off toward the southwest.

Black shale.

Brownish rocks resembling the Duffin layer.......... 1ft.
Black shale: ciiiiiiiaiasmsmsriis e s saiinseveie i e 9in.
Brownish rock with numerous specimens of Tuonurns

CAUCEA=TRIIE o+ convinsnmemivee s s s esi s wEmwes 3 ft.
Brownish rocK....o.viiiieeersssssssnnnsssssssnnsnnes 1ft. 3in.
Limestone with abundant chert.ve.eeevoass S e e 4 ft.
White crinoidal limestone with corals................ 2ft. 6in.
Light brown massive Devonian limestone, with a few

Spirifers within 2 feet of the base................ 10 ft.

Silurian clay, probably at base of Estill division of the
Crab Orchard, poorly exposed.

Taonurus cauda-galli is considered the result of tracings made by
some form of marine worm, lodging in some vertical hole and
sweeping the upper end of its body in all directions for food.

67 R-NE.—Five and a half miles north of College Hill, on the
old Bloomingdale road. Along the road south of a house; north and
south of a deep valley.

Black shale,

Devonian limestone, upper part cherty............... 17ft. 6in.
InterVal Vo Lo vl ismde iR e nE e 5 ft.

Clay with thin limestone containing Waco fossils..... 5 ft. 6in.
Clay, no fossils moticed. veesvsvvpanermsvsanrynsesy o 5ft. 6in.
Limestone, with strong fucoidal markings............ 6 in.
ERIDORTRA IO v i viviiviiv s sivme s p il 4 i e 8 ft. 6in.
Oldham limestone with Stricklandinia at top.......... 7ft. 6in.
Plum creek Clay..veeeienerenssecananenccenansnsanans 2ft. 6in.
EIMestone (i usesim e s piidvsavi i s e v de 3in.
Gy o nanma A A PR R A G 6 in.
Limestone, base of Plum creek clay....cce.us sessassans 6 in.

The exposures are poor.
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K.—SECTIONS BETWEEN INDIAN FIELDS, VIENNA, AND
LULBEGRUD CREEK
(Figures 1, 2, 3, 4, plate F, page 184; map 5, page 185.)

7 R-NE.—Two miles west of Indian Fields, reached by going
south along the road from the station, then turning west along the
Winchester pike about a mile and a half. At the Curry bridge over
Howard creek.

The Whitfieldella cylindrica-subquadrata layer at the top of the
Brassfield layer is exposed at the top of the hill. The thickness of
the Brassfield bed was not determined, but the base of this bed is
estimated to be about 145 feet above the highest layers containing
Platystrophia, lynx, although the actual measured interval was about
120 feet. The rocks dip eastward.

8 R-NE.—Half a mile southwest of Indian Fields, north of the
home of John Goff, and thence south up the hill south of the pike.
(Fig. 4, Plate F.)

Base of the Waverly clay, with traces of phosphatic

rock.

Black shale.....ccovuiiiiiirnenriiionecsnnersnannnrnnns 40 ft,

CIRY i o5 i S S R e S S e S R SR 12 in,
BIACK SRR o acu o mms e a5 A i R bR A 1ft. 8in.
] 8 in.
Black shale s i e il asss 1ft. 6in.
CIAY oo e e e e rre i e 8in.
Black (Huron) Shale..ceeesersivisrssvsssasssnssarsns 82 ft.

Sandy rock with worm borings...........ccovviiiennn 1ft. 6in.
Devonlan: Hmestone. .. caieinsiihivwini ddadsivmas 1ft. 10 in.
Sandy rotren . BLoMe. o i omieiveiosn s swvive ive 1ft. 6in.
Ferruginous brown limestone with fish plates......... 11 im
Layer with fish remains and tiny black nodules....... 5in.

Estill clay division of the Crab Orchard clay shale.

1 B-NW.—South of Indian Fields about a quarter of a mile,
along the road, where it crosses a small branch of Lulbegrud creek,
crossing the M. H. Hisle farm. (Fig. 4, Plate F.)

Black shale.

Solid brownish Devonian limestone.........ccovvveun.. 1ft. 8in.
Layer with fish remains........c.cciuieveveicnsvionones 1 ft.
Clay, with Waco fossils in the lower half.............. 20 ft.
LAMestone TAYer. i iceceeverssssnoneinnssesuvasiieses 9in,
) BRI L] b Lo B v G e e o T P PO T eI 13 ft.

Top of Oldham limestone with Stricklundinia in bed of
DERTERE oviva s aonintoinenn: b Sodin S o o i R B onse SRS 0 AT 2 ft.
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The Oldham limestone contains also Heliolites subtubulata,
Halysites catenutaus, Cyathophyllm calyculum, and Zaphrentis
daytonensis.

2 B-NW.—About a mile southeast of Indian Fields along the
railroad, and then south along a road toward Lulbegrud creek; a
short distance east of the home of Brownlow Bruner. (Fig. 4, Plate
F.)

Black shale.
Brown rock, Devonian.

11 - T — 12 ft.
Clay with thin limestone layers and Waco fossils..... 8ft. 3in.
Eimestone s il s s e s R R e 9in.
ESIBegrid GlaY: v s atim e e i v s e s e 13 ft.
Top of Oldham limestone, with Stricklundinit......... 5ft. 6in.
INEOYVRL vt wsn i n s v a e R R e 6 ft.

Lulbegrud creek.

3 B-NW.—South of Indian Fields about two and a half miles in
a direct line, at Abbott's mill, on Lulbegrud creek. (Fig. 1, Plate F.)

Black shale.

Devonian limestone with worm borings.............. 3ft. 9in.
Rusty brown limestone.......c.ooveivirnosnrecnnncecns 1ft. 3in.
Probably the layer with fish remains.................. 6 in.
Crab Orchard clay shale, Estill and Waco horizons.... 19 ft.
Reddish brown limestone...... 0 T T 1 ft.
White clay, Lulbegrud horizon......ccveeveeevssnnnnes Tft. 6in.
Limestone layer.
WHItE ClaY . wowvadvmumsnm i s Wi s s wei s s 7ft. 6in.
Clay with reddish brown limestone at various levels,

Oldham and Plum ereek horizons................ 23 ft. 6in.

Reddish brown limestone with Rhinopora frondosa,

Zaphrentis daytonensis, and Cyathophyllum calyen-

lum, Owing to faulting, the top of the Clinton or

Brassfield bed is not well exposed at this point, and

the full thickness of this bed is probably greater.. 5ft. 4in.
Reddish brown limestone, with bluish argillaceous rock

at the base. Containing Cyclonema daytonensis,

Leptaena rhomboidalis, and Clathropora frondosa... 3ft. Tin.
Soft blue clay shale.....ovviviiviinrsnnssssssnnsssnss 2 ft.

9 R-NE.—South of Indian Fields about two and a half miles in a
direct line, about half a mile southeast of Chilton, on the Old Billy
Snowden farm near the headwaters of Long branch, west of the
creek. (Fig 1, Plate F.)
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Here the distance from the base of the Silurian to the base of the
Devonian limestone is sixty-two feet.

10 R-NE.—On the eastern side of Long branch, on the Morgan
Eubanks farm, Stricklandinia occurs about thirty feet above the base
of the Silurian.

11 R-NE.—About four and a half miles south of Indian Fields, at
Crow ford, on Lulbegrud creek.
The base of the Silurian here is seventy-three feet above the

creek.

12 R-NE.—About five miles west of south from Indian Fields,
on the road to Vienna, along the run crossing the road south of the
home of J. T. Elkins. The section is much obscured by soil and by
the dip of the rock, the strata being exposed at distant points along
the run and along the road. (Fig. 2, Plate F.)

Fissile Black shale.

Argillaceous rock, equivalent to the Duffin layer...... 3 ft.
Devonian limestone, with chert............coovvuunn 3ft. 9in.
Not exposed, probably clay.....cvveeenssevsicicnsines 1ft. 9in.

Massive reddish brown Ilimestone, probably the 2-
foot layer at the base of the Waco horizon of other

HROBIONS: civvnv vt snmeiaie i S e e s i s i 1 ft.
Blue clay, probably the Lulbegrud layer.............. 12 L.
Brownish limestone, Stricklandinia layer at top of Old-

ham limestone............ T N I T L 4in.
Chiefly clay, some interbedded limestone.............. 5 ft.
Solid brown limestone......cccevsseosssasnsessannsss 6 in.
Soft clay, Plum creek horizon.........cvvievvuniunnes 8 ft.
Cliyey Iimestone: s seassiveiiaise s daee: 2in,
Chiefly clay, with limestone interbedded.............. 5ft. 6in.
Horizon with large ecrinoid beads: cross-bedded lime-

stone at top of Brassfield bed...........cvvvvuven 6in.
Well-bedded HmesStome .. iouin savuivnain i savsmmiei e i 8 ft.
Massive limestone, unfossiliferous.........c.ccovvvueuns 6 ft. 6in.

Top of Ordovician.

13 R-NE.—Six miles west of south of Indian Fields, along the
road to Vienna, along the road east of Log Lick church. (Fig. 2, Plate
F.)
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Black shale.
Brownish rock, brecciated in appearance, belonging to

the Duffin layer.......eccevnuene T e 2 ft.
Massive, cherty Devonian limestone......oeeevevenaes 4 ft.
Probably clay, poorly exposed...... sesenssaonas WA 6 in.

Solid layer of.limestone, brownish red, probably the

2-foot layer at the base of the Waco horizon of

oOther: 8eetlONS . .ccavis s smesTmswii e 9in.
Distance from preceding layer to base of Brassfield bed 66 ft.

14 R-NE.—About six and a quarter miles south of west from

Indian Fields, on the road to Vienna, at the forks of the road about a
quarter of a mile south of Log Lick church. (Fig. 2, Plate F.)

Black shale.
Devonian limestone, 67 feet above the base of the Brassfield
bed.

16 R-NE.—North of Vienna, along the road from Indian Fields,

to Vienna.

Devonian not seen at top of the hill.
Crab Orchard clay shale......ccovivniireiininnsnnsnnssennsas 38 ft.
Possibly a fault near the base of this part of the section.
Horizon with large-celled species of Favosites, and with
Hindia sphaeroidalis, The latter was found loose, This
is believed to be near the horizon of the 2-foot layer
at the base of the Waco horizon of other sections. Dis-
tance above the base of the Brassfield bed.............. 85 ft.

If this interpretation is correct, the strata must dip southward at a

considerable angle on this hill slope. This requires further study.

17 R-NE.—Eight and a half miles in a direct line west of south

of Indian Fields, across the river from Vienna, along the road to the
home of Old Jones Finnell. (Fig. 3, Plate F.)

Black shale.

Hard brown limestone............ P 5ft. 3 in.
Brecelated lay.iiiesveaviia@ i it aese i v isen 1 ft.
SOOIl TOCK: i @ s R S s A e i o AT R W A AT 1 ft.
Devonian limestone with much chert............¢c. ..., 6 ft.

Crab Orchard clay shale, not exposed, Estill, Waco and
Enlbegrud hedR s dsaswsinrivimneisie v 62 ft.
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Limestone layer.

Not exposed, probably Oldham clay and limestone.... 6 ft.

Thin, badly weathered limestone interbedded with clay 5 ft. 6in.
Not exposed, probably chiefly Plum creek clay........ 6 ft. 6in.
Limestone, poorly exposed, with thin clay partings... 3ft. 6in.

Strongly cross-bedded layer at top; Brassfield lime-

stone with clay interbedded immediately below;

much less clay toward the base.................. 9 ft. 6in.
Massive limestone.....ooese.. R S 4 ft. 2in.
Top of Ordovician.
Clay rock, weathering into clay, upper part of Rich-

MAOIML: i wineommon o vian o basece oo le s7noTue aerm: oe w1e mw w18 e inis 48 ft.
Well-bedded argillaceous limestone............ccovuues 14 ft. 9in,
Interval above river, clay rocK......covvvvnvevnnncans 17ft. 6in,

Base of Richmond, not exposed.

18 R-E.—Eight and a half miles south of Indian Fields, about
three quarters of a mile southeast of Vienna, up a branch entering
Rocky creek from the east, along the hillside near the home of James
Stone. (Fig. 3, Plate F.)

Black shale.
Brown, brecciated appearing rock, equivalent to the

DRI DT i s v W AR R S 5 ft.
Devonian limestone, with chert........covvvviviinnnes 6 ft.
Crab Orchard clay shale with limestone layers at vari-

ous levels, especially in lower half................ 85 ft.
Massive cross-bedded limestone, probably at the Whit-

fleldella hOTIZON. ... vsieennriinriensnnnnonennunnns 8 in.
Rotten Brassfield limestone, interbedded with clay at

TOP iis s i B e S i s s S 3 ft.
Limestone, badly weathered......ccceeeneesssnssnnasns 2 ft.
Solid limestone, belonging to the base of the Brassfield

B s e e S AT S e e e R R R 8 ft.
Top of Ordovician, above Red river................... 80 ft.

L.—SECTIONS BETWEEN RIGHTANGLE AND MERRITT.
(Map 5, page 185.)

31 R-NE.—Southwest of Indian Fields five miles, on the road to
Merritt, northeast of Arlen, near Goosey's Old Stand.

Breceiated in appearance at top; a little chert in the lower
part, 18 inches thick, Devonian limestone............... b ft.

The Whitfieldella layer occurs near by, but whether brought up by
a fault or not, was not determined.
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32 R-NE.—About seven miles southwest of Indian Fields, at the
fork of the pike about a mile north of Merritt ford, near the old
Simpson Brock place.

Limestone, poorly exposed.
Clayey layer, probably corresponding to the 5-foot
Plum creek layer.
Strongly cross-bedded, sandy layer...ceeeeeeesvsanens 11t
Horizon at top of Brassfield limestone, with large erin-
oid beads, Whitficldelln eylindrica-subquadrata,
Rhinapora frondosa, Cyathophyllum calyeulum, Pty-
chophyllum ipomea, and Dalmanclla clegantula near
top. Total thickness of the limestone, including
the fossiliferous layerS..veeveesseescasssnsceseass 10 ft. 6in.

The limestone layers over the five-foot bed are very near the
level of the Devonian limestone, possibly brought up by a fault.

33-34 R-NE.—Nearly eight miles in a direct line southwest of
Indian Fields, above and below the landing at Merritt's ferry.

Limestone layers.

Interval, not exposed, probably clay...ovvevvveernnnes 5 ft.
Coarse sandy layer, probably the Whitfieldella horizon,

OF JUBY SDOVE o b wws mmn s o o s e e o i weaiats o 1ft,
Limestone, Brassfield bed.....c.cetevssssnsnssanens 11 ft.
Clay rock, weathering readily, upper part of Richmond

division: ..svvessees S S S e T 90 ft.

Tetradium horizon, with Streptelasma rusticum-cana-
densis a short distance above.

Clayey limestone layers with fossils...vviiirriernnnnes 10 ft.
Clay rock, chiefly Richmond.......ccovivievuvninnnns 46 ft.
Indurated clay rock with Platystrophia Tyne Heber-

tella sinuwata, near top of Maysville division...... 1 ft.
Soft clayey ghale. i isivivassrsenirssnisn i nieve i 6ft 6in.
Labechia ohioensis abundant......ceeveennvancsnnennns 3 in.

Top of Mount Auburn bed.
Rubble, clayey limestone with Platystrophia Tynx and

bryozoans very abundant............ooveiennnnnnn 11 ft.
Layer with Hebertella sinuata, Platystrophia Tynr,

Lophospira bowdeni, and bryozoans............... 6 in.
Layver with numerous lamellibranchs, and with Or-

PROCEFOR oty v ans o s S e s e v s 1 ft.
Argillaceous limestone, rather hard.................. 2 ft.

Chiefly clayey shale with some clayey limestcne, fos-
BllE: foW.iiisinaiveeiaasvndaa e e e e 15 ft. 6 in.
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M.—SECTIONS BETWEEN INDIAN FIELDS, CLAY CITY, AND
LULBEGRUD CREEK.
(Figure 2, plate F, page 184; map 6, page 193.)

7 B-NW.—Southwest of Clay City, about two miles in a direct
line, at Tipton ferry.

Irvine clay and sand.
Black shale.

Cherty Devonian limestone........covveinieecnnnna., 2 ft.
Hard limestone, with cherty nodules, and with fish
ORI B BEBE L. v v ot v s o B R BTSSR B 2 ft,
Soft limestone with fish remains...................... 8in.
Crab Orchard clay shale, lower part belongs to the
fossiliferous Waco horizon.........ccvvvivinnnnnn 16 ft.
BEOWN TIIOBLOTIE v.v v vimioinia miwinwn v oomisiemmis e b wwwmene s 1ft., 4in.

Horizon with Favosites gothlandica.
Chiefly Lulbegrud clay at top, base of this part of sec-
tion not seen on account of being below river
s I M L A O oAt o e B W~ - 33ft. 6in.

Red river,

6 B-NW.—West of Clay City, northwest of the bridge across
Red river.

Dovonlar HIEEEOME v ocvwsuememanieis onssmonean s s e mes 4 ft. 8in.

5 B-NW.—About half a mile west of the bridge at the western
end of Clay City, along the railroad.

Rusty brown limestone with coarse chert............. 4 ft.
Soft rock, weathering back, with Devonian corals in

IOWEr: PATE s s B T R R 1 ft.
Rusty brown limestone with chert, and Reticularia

L P 1ft. 8in.
Rusty brown limestone with small black nodules and

fish remains in lower part......ccviiiiiiinnnnnnn. 6 in.

Waco horizon of the Crab Orchard clay shale, with
worm borings, vertical, In a thin elay rock near
the top. Within 2 feet of the top occur Furosites
favosus and Cyathophyllum.

The exposures of the fossiliferous Waco horizon beneath the
Devonian limestone continue northwest, toward Virden.
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Map 6. Map ot area between Indian Fields, Clay City and Jetfersonville.
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8 B-NW.—Southwest of Clay City, about three miles in a direct
line, along the road leading from Tipton ferry to Plum creek, along
that part of the road descending toward Plum creek, northeast of the
home of George Mcintosh.

Irvine formation.
Black shale.

Argillaceons ToCK.iviiisiivear miivadariiinamen e 1ft. 8in.
Devonian limestone, cherty......veevviinvanieemrennns 3 ft.
Crinoidal limestone with Hinditd,o.eeeeriinneenrinnnn 11t
Soft rock, weathering bacK.....covviiinnnnncnnecennns 6 in.
Crinoidal limestone......ccovvssveccsvnnienscssnnnans 10 in.
Soft rock, weathering back...oevvveivsnnssnnsssansass 7 in.
Soft rock with fish teefh, tuberculated plates and

black phosphatic nodules.......cvvviveevennnnnnn. 6in.
Estill clay, and Waco clay with limestone layers..... 17 ft.
Limestone ..... B N 0 PO ST e G e T 1ft. 2in,
Lulbegrud Clay..oeeeeevenesnaserssssssnesannssssassss 13 ft.

Oldham limestone with Stricklandinia and Strophonella
near the top. A ferruginous layer occurs about 6
feet below the top. The lower half contains Platy-
strophin  daytonensis, Dalmanella  elegantula, [ep=-
taena rhomboidalis, Cyathophyllum calyenlum, and
Halysites catenulatus, Section not clearly exposed,
thickness about.....ovvevvriinrinenrnnoneenennans 11 ft.
Plum ecreek clay, exposed in bottom of creek as far
south as a point directly east of the home of George
McIntosh, formerly occupied by John Burgher.... 5fi. 6in.
Limestone, strongly wave-marked.......ovvveenvsnans 1ft.
Whilfieldella layer.
Layver with large crinoid beads.
Brassfield limestone. Owing to the irregular dip of the
rock, and the poor exposures, the thickness of
the Brassfield bed can not be determined, but it is
probably about 19 feet. At this exposure the bot-
tom of the Brassfield bed is found below the near-
est Plum creek clay eXposSure....c.evvevueecunvnnas 21 ft.
Top of Ordovician.

9 B-NW.—About three and a half miles west of Clay City, north
of Hudson's mill, on the road from the mill to Snow creek church.

Black shale.

Argillaceous rock, brecciated at base as in case of the
Duffin layer, with brachiopods.................... 9fe.

Devonian limestone with Favosites and Chonophyllum,
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10 B-NW.—North of Snow creek church, just before crossing
Snow creek.

Devonian limestone.
Estill and Waco beds of the Crab Orchard Clay shale.. 22 ft. 3in.
Limestone layer.
Section, upper part chiefly clay (Lulbegrud clay), lower

part with limestone layers interbedded (Oldham

HmMesStone) ..uuivuiiriinensrnssnsennnsnnnsnnnsunns 16 ft.
Plum creeR Clay bed...coviveicheovininsiainsieateisyes 5 ft. 6 in.
Whitfieldella layer, ferruginous. .
Limestone, belonging to the Clinton or Brassfield bed. 15 ft. 9 in.
Top of Ordovician.

N.—SECTIONS WEST OF INDIAN FIELDS, ALONG THE RAILROAD.
(Figure 4, plate F, page 184; map 5, page 185.)

1 R-NE.—Clay pit along the railroad, about three quarters of a
mile northwest of Indian Fields.

Irvine formation, sandy clay with pebbles, varies in
thickness from 2 t0....ovvvriinrnrnnennnnnnnnnnnns b ft.

Black shale, badly decayed, 1 or 2 feet in thickness at
point of observation.

Devonian limestone, badly decayed.....ovvveevvnnnnns 1ft. 6in.

HLL TCYAT 0. voximimin mmtismonin sibinsnsmn, = bed S b e wwine wree ey i min: 7 ft.

Waco clay with fossiliferous limestones, only the top
is exposed.

TDEEYVAL: ABOME . o wviaim wneim s annn s eem s s semessiems e 38 ft.

Reddish brown limestone full of Cpathophyllum caly-
culum, probably equivalent to the Whitfieldella
layer.

Poor exposures of the Brassfield limestone, along the
eastern side of Howard creek.

2 R-NE.—Northwest of Indian Fields, about a mile, west of
Howard creek, along the railroad.

The most eastern exposure of the Oldham limestone contains
Sricklandinia near the top. Ferruginous layers occur within two feet
of the top of the limestone. All the layers of the limestone are well
shown at the various cuts along the railroad, but,
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owing to the dip, it is not easy to determine the precise thickness of
the Oldham limestone at this locality. It is estimated at about
fourteen feet. The massive limestone at the base of the Brassfield
section is exposed along Howard creek; east of the creek, north of
the railroad, it has a thickness of about seven feet.

3 R-NE.—A short distance farther westward, at the western end
of a low railroad cut, the following section is exposed:

Light brown or reddish brown limestone with thin
clay partings forming lower part of Oldham bed.. 8 ft.

Chiefly soft Plum creek clay with a little limestone
at the top and with thin streaks of limestone at
ITteEnIas: VAL, . v vammereceme sy o wwe 5 ft.

Sandy limestone with Whitfieldella.

Strongly wave-marked layer; large crinoid beads near
top of underlying layers.

Reddish brown Brassfield limestone with some inter-
bedded clay, containing Calymmene vogdesi, Cyeclo-
nema  daytonensiz, Rhynchotrema scobina, Triplecia
ortoni, Orthothetes fissiplicata, Leptaena vlomboid-
alis, Dalmanella elegantula, Phylloporing angulata,
Rhinopora frondosa, Phaenopora evpuansa, Zaphreatis
daytonensis, and Cyathophyllvm calyeulwm. .. ... ... TIL

Reddish brown limestone with interbedded clay, and
plenty of Cyathophyllum calyculum at top.......... 5ft. 6in.

Reddish brown massive limestone, forming bhase of
Brassfield limestone, about.....cciiivrvvnnniaans TIt.

Top of Ordovician.

4 to 6 R-NE.—Section from the Hornback curve, a mile and a
half west of Indian Fields, westward along the railroad to the home
of Tom Will Abbott, three miles west of Indian Fields.

Base cf Clinton or Brassfield limestone at top of the
exposure at the Hornback curve, 1.5 miles west of
Indian Fields, at locality 4 R-NE.

‘Whitish, soft clay, Upper Richmond.................. 10 ft.

Clay, light brown or blue, Upper Richmond.......... 12 ft.

Clayey rock with some layers of thin limestone, fos-
siliferous, Upper Richmond. Contains Stropho-
mena  suleata, abundant; Streptelasma divarieans,
common; Hebertella sinwata; Platystrophin, small
Upper Richmond form; Streptelasma rusticum, rare;
Plevinea Qemisa .. i visiaisds i dvsnmviiibmesnv i 13 ft.
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Thin bedded clay rock and argillaceous limestone with
fossils in the lower part, exact thickness not
known, only estimated. Contains Strophomena
planwmbona, common; Hebertella oceidentalis ; Rhyn-
chotrema capaa; Streptelasma rusticum-canadensis;
Middle Richmond.......ovvviiviirrnnirienennnnans 1716

More sandy interval, fossils few, Middle Richmond... 17 ft.

Massive layer of limestone, showing along the foot
path from the railroad down northeast to the home
of Jim Hornback (locality 5 R-NE); also west of
the beginning of this path, at the second cut along
the railroad, Middle Richmond................. . 1ft. 6in.

Massive indurated clay, spalling, well shown in first
cut west of path leading down to Jim Hornback.
Lower Richmond. ... ovivevintineiossei s s v sl 30 ft,

Thin bedded clay rock, Lower Richmond............ 18 ft.

Thin shaly section correspending to the section at the
base of the Richmond section along the Kentucky
river, east of College Hill, and at Cobb Ferry. Ex-
act age unknown, exposure poor; interval esti-
TRRTEA R, o mrmimimminon cntootom oy e e S 8T 48 20 ft.

Platystrophia Iynr abundant, associated with Leptaena
rhomboidalis, at the home of Tom Will Abbott, near
top of Maysville division of the Cincinnatian. Lo-
cality BR'NE-:|--|-|--r-|n||||'n|f|r ----------- 8 ft.

O.—SECTIONS BETWEEN INDIAN FIELDS AND JEFFERSONVILLE.

(Plate G, page 192.)

O-B-NW.—Southeast of the hotel at the Qil spring about a
mile and a half east of Indian Fields. From this point the section
leads upward along the road toward the Indian Fields and
Kiddville pike.

Irvine sands.
Phosphatic nodule layer at base of Linietta clay.

Black Devonian shale.....ieeiecvvssnviiiiseiiniiasss 40 ft.

Thin clay layers in Black shale at various levels...... 15 ft.
Black (Huron) shale......, R R R R 5 ft.
Level of the Soda Spring.

Black shale (Huron), fissile........ T e s 14 ft.

More solid layer, earthy, bluish gray, weathering to

irregularly shaly fragments..............ccocouen. 3in.

More shaly, the upper part very fissile and black...... 1ft.

Solid, light brown, like Duffin layer but not brecciated. 10 in.
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Strongly brecciated and weathered so as to bring out
the brecciated appearance splendidly, contains cel-
estite, crinoid stems, cyathophylloid and favositoid
COTRIS oovmivtvmmaih S s amin s e eerenie we mie sies 1ft.
Black shale, ‘Beslle. ... eoiveivivsimmmitssnsimesis 2in.
Solid, light brown limestone, containg black nodules
near the base up to 3§ inch in length. The Oil
Spring issues from just beneath this level.
Estill clay at top of Crab Orchard division of the
Silurian.

O-B-NW.—Northeast of the Oil spring hotel, one hundred yards,
in a little run entering Lulbegrud creek from the west.
Black shale.

Solld BMeston€. ... swem s swsamey vise e v 10 in,
Brecciated Dufin layer.vsvveecervivrivcnvssrccssrssnse 10 in,
S0lid 1imestone. ....vvvernercscnnrssnnnnsenncnsnnannsns 1ft. 2in.
Limestone weathered cavernous............ccovvuuuaus 1ft. 6in.
Poorly exposed, solid limestone in part................ 1ft. 6im.
Nt eXPoBel, BOPE..onemme s umemmmes onmnse smose somaimmanns 41in,
Solid, hard, siliceous limestone................cvvunn 1ft. 3in.
ROLtbEtE BEOTR. 5 it s e s B e R SRR 1in.
Ferruginous brown limestone with black nodules...... 5in.
ROLEeD, SOOI i oo iiidas sommem s benns it tssbiommed 4in.
Ferrugincus brown limestone with phosphatic black

TR QLTI O o P B W ST TR 4in.

13 B-NW.—About a mile east of Indian Fields, at the Holly-
wood or Stuart mill on Lulbegrud creek.

Black shale.
Brecclated or Duffin layer.cceeescsassnsnsssssssnsnsns 1ft. 8in.
Devonian  Hmestone. covsesennsasssswmsess sasensss awe 2ft. 3in.
Sandy rock, with tiny black nodules and fish remains. 1ft. 9in.
Reddish brown Devonian limestone, with Phacops rana

and other fossils, massive rock, forming the falls,. 4ft, 4in.
Estill clay division of the Crab Orchard clay shale.

12 B-NW.—About half a mile southeast of the Hollywood mill,
on the eastern side of Lulbegrud creek, at the spring north of the
home of Will Lawrence, north of the oil spring.

Black shale, fissile.
Black shale, with lenticular calecareous layers of rock. 8 ft.

Brecciated or Duffin layer of limestone.............. 3ft. 9in.
BHALY TOBK e a e e dias 65 510 s 0 s 8w ot i S 1ft. 3in.
Massive Devonian limestone..........ovvvvunennennnn. 3ft. 4in.

Crumbling rock with fish remains................... 41in,
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11 B-NW.—East of Indian Fields a mile and a half, south of the

Oil spring, at the Eastin mill.

Black shale, interbedded with clayey rock near the

BERBE: oo b s R R e S 8 ft.
Massive Devonian limestone.......oevevevevrnnennns, 4 ft.
Softer, argillaceous rocK......ovieveivnrinvuinennnnnnnas 1 ft.
Massive Hmestone, i sviiseisaessesddvna e 3 ft.
Layer with I8k teeth..covivvnivmsmniuaisannsasss
Estill clay and Waco horizon of the Crab Orchard

clay ghale, DIMEisviiisissviiniinssssnrisiomsesinie 18 ft.
Holid: Hmestona...ceueemeiv i smmmmaasriidveds

6 in.

6 in.
1in.

6 in.
9in.

14 B-NW.—North of Indian Fields a mile and a half, west of
Kiddville, east of the western fork of Lulbegrud creek, north of the

road, northwest of Jim Peel.

Along the top of the hillside, loose boulders contain-
ing Whitficldella eylindrica-subquadrata and large

erinoid beads...vvveivernirnrnneennrnseenernrnnnns 1ft,

Poorly exposed, Brassfield bed, chiefly limestone but
with some interbedded clay at top, and half a foot

of clay near the DaSe.....ussvavessvinrsvesssimsss 5 ft.
Limestone, fairly well exposed......cocvevnunnnennnn. 7 ft.

Top of Ordovician.

6 in.
6 1.

15 B-NW.—Northeast of Kiddville, along a little stream

emptying into the northern fork of Lulbegrud creek.

Ferruginous layer.

Interval not measured, estimated at.................. 3 ft.

Thin limestone layers with large crinoid beads.

Heavy cross-bedded layer, full of Cyathophyllum caly-
enfwm; wave marked at top......covviiiiiiiinnnn

Remainder of the Brassfield bed not exposed.

8in.

16 B-NW.—Half a mile east of Kiddville, at the junction of the

North and East Forks of Lulbegrud creek.

Limestone visvessnniaiiaiisiee onih mnisssmesieg
Thin limestone layers, Oldham bed, interbedded with

OLEY: i wooremomimam o a s 08 e T 9 05 5 ft.
Chiefly blue clay, Plum creek bed, with a little thin

limestone, especially toward the top.............. 5 ft.
Limestone ..... sl inee RS AN e R T T R
Ferruginous layer with Orthothetes. .ooovveiieeeinnaa.. 1 ft.
61171 2 1 [ RS Py -5 S PP U~ 1.1t

Limestone with C'yathophyllum calyculuwm abundant, at
top of the Brassfield limestone.
Remainder of Brassfield bed not exnosed.

4in,

6 in.

8in.

3in.
6 in,
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17 B-NW.—Northeast of Indian Fields four miles, about a
quarter of a mile west of Levee.

Devonian limestone........cccivvussenssssensanssssns 1ft. 6in.
Probably a fault or a strong monoclinal dip.
Interval v dbs s e e 11 ft.
Light brown, thin-bedded limestones, interbedded with

clay; (OITHaN D« v svmenvnaswsns sommems pise s v 5hft. 6in.
Blue clay, thickness not accurately determined, Plum

creek clay, in part. Total interval recorded as... 12 ft.

Sandy limestone with a few large crinoid beads, one
with a diameter of one inch, also with Cyatho-
phyllm calpeulum, . . ooeeeeevassisssssssssssnssns 41in,
Very fine-grained purple rock, with large crinoid beads,
Whitfieldella, Orthothetes, and Leptaena rhomboid-

(I8 et ettt eeeesenanarnassaranansnssansanenanennn 6 in.
Interval belonging to Brassfield horizon not exposed.. 6ft. 6in.
Bolld HIeBEomB.cysa vy vidisigunvsveme fass sruves 6 in.
Softer layers, not well exposed.....oovvvvevnnnn . 2 ft.
Massive limestone, unfossiliferous, forming base of

Brasefleld bed. . cceciisnadvsivissnsniisannsiss i 5 ft.

Top of Ordovician.

There is a strong dip here, as much as eighteen feet in a distance
of 200 feet. Making allowance for the dip, the distance from the
base of the Silurian to the base of the Devonian may be estimated at
approximately sixty-seven feet. This would necessitate a
considerable increase in the estimate of the strata above the sandy
limestone with the large crinoid beads, since no correction for dip
was made in taking these measurements.

20 B-NW.—About five and a half miles east of Indian Fields, at
the road corner two and a half miles southeast of Levee.

The base of the Waverly, which usually consists of a layer
containing phosphatic nodules, consists here of a continuous purple
phosphatic bed, varying from one foot to a foot and a half thick.

At the angle in the road, a quarter of a mile farther north, a hard
argillaceous rock is found near the base of the Black shale, underlaid
by a little additional black shale.

22 B-NW.—About seven and a half miles east of Indian Fields,
and a mile southwest of Jeffersonville, where the road crosses
Sycamore creek.
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Black shale, figsile.
Hard argillaceous rock.

BIaCIE SIRIEG i i et i 0 s e b e 8n 48 bom wim wom 5ft. 6in.
Hard roek, PeVORin. v e s i ddigvi v ity 4in.
Crab Orchard clay shale, including Plum ecreek, Old-

ham and Lulbegrud horizons...............couu.. 16 ft.

Thin, fine-grained purple layer.
Red sandy rock, with one crinoid bead having a diam-

eter of three-quarters of an inch,............c00u.n 1ft. 6in.
Limestone in bed of stream, irregularly wave-marked,

‘with Iumps of argillaceous rock, also with numer-

ous large crinoid beads, forming top of Brassfield

layer.

23 B-NW.—Half a mile northwest of Jeffersonville, at the
crossing of the pike to Mount Sterling over Sycamore creek, east of
creek.

Argillaceous rock in lower part of Black slate sectlon.
Devonian limestone poorly exposed, on waest side of

o1yl e S B PR S D e s 3 ft.
Interval, not exposed, occupied chiefly by Oldham and
Plum creek horiZon8...eeswvsssssnsnnensssenmuss 16 ft.
Red sandy rock.........c0uuus R e 1 ft.
Layer with large crinoid beads.
Interval occupied by Brassfield limestone............. 10 ft.
Red massive layer forming base of Brassfield bed..... 2 ft.

Bed of Creek.

25 B-NW.—A mile west of Jeffersonville, on the eastern side of
Brush creek.

The interval between the base of the Devonian limestone and the
base of the Silurian appears to be about twenty-six feet. The massive
layer at the base of the Clinton or Brassfield bed is less than five feet
thick, and is cherty. This is the most southern exposure at which the
Clinton is found to be distinctly cherty.
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P.—SECTIONS BETWEEN SPENCER AND OLYMPIA.

(Plate H, map 7, page 202.)

1 Fl.—East of Spencer, west of Slate creek bridge.

Devonian limestone, brown, not brecciated.......... | 4ft, 3in. | 94ft. 3in.
Brecciated rock, like Duffin layer.........ccovevuvnnns l 1ft. 6in. | 90 ft
Layer composed almost entirely of chert............ 1ft. 6in.  88ft. 6in.
Devonian limestone with chert and cherty corals.. .| Bt 87 ft.
INEEEYRL iiiinaannsmvirmns s e s s mav s a v en A s | 61 ft. 8in. | 82 ft,
Limestone full of Whitficldella eylindrica-subguadrata, |

Cyathophyllum calyeulum, and (hithothetes. It con- I

tains thin streaks of fine-grained purple a.rgil-i |

laceous rock at top of Brassfield bed............ | 4in. | 20ft, 4in.
(o3 13 R R — i 2in. | 20 ft.
Thin, clayey limestone, full of large crinoid beads..l . 2in. | 19 ft. 10 in,
Chiefly clay........oiiiyieeneconnnsssnnseceaneannns | 2ft. 5in. | 19ft. 8in.
Mapsive Hmestone: i, vissds s i s s i v eesngs | 6in. | 17ft. 3in.
CURY oo v i o a7 e e W R T Y SRR R 6in. | 16 ft. 10 in.
Masstve Hmestone. .. oveenmeonusmunrmnrsvemmrnsssnss | 9in. | 16 ft. 4in.
L 15 131 b ] - e R L P b | 10in. | 15 ft. 7in.
Thin limestone Iayers......ccvevvvsevaienseisasnenss | 10in, | 14 ft. 9in.
Chiefly clay, poorly exposed.......ccovevvvienonrrnan,s 21t. | 13 ft. 11 in.
Thin-bedded limestone........cooviiiiiuniinienieann. 1ft. 8in. | 11 ft. 11 in.
Massive Hmastone:.:ioiidemsdeiieasiseinimiswg Sin. | 10 ft. 3 in,
Limestone in thin layers, separated by blue clay |

DATHIIES  +ovviveeireenreneeanreanneeneeeenns 3t | 9ft. 7in.
Masaive THHESTOTBL a5 s v o 5t et it fons 5 S8R A 5 RS 1ft. 4in, | 6ft, Tin,
Massive HMEBLOMB: «vvuivsinaiseand vl ghimes soieiaiyes 8in. | 5ft. 31in.
BN CIRT i saaian s swe b s S o e o S e | 9in. | 4ft. Tin.
Thin-bedded limestone. Base of Brassfield bed...... | 3ft.10in. | 3ft. 101in.

Top of Ordovician.

2 Fl.—East of Spencer, on the eastern side of Slate creek, south
of the pike following the railroad.

[
Devonian limestone, full of chert............covoevunn.. [ 5ft. | 65 ft. 2 in.
TERaEVa s e R S T R R T e | 1ft. 2in. | 60 ft. 2in.
Devonian limestone, massive, cherty.................. | 3ft. | 59 ft.
5N ) L | 56 ft. | 56 ft.

Base of Brassfield bed, exposed on west side of Slate | |
creek bridge. [ |
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3 FI.—Section along the pike east of Howard’s Mills.

Cherty base of the Brassfield or Clinton bed.

Balfast. . Betl s cndmiimmmmtaie s SRR
Greenish Upper Richmond clay......c.ovvvvvnennennnnan
Sandy clayey limestone interbedded with sandy clay,

Middle Richmond...........cciiiiiiiiinnnnnnnnn. 27 ft.

Massive sandy Middle Richmond limestone bed, con-

taining Strophomena vetusta, Strophomena planum-
bona, Streptelasma rusticum-canadensis, and Heber-

OO0 N A T T K A e O R RS SR e R S F R 5 ft.
Poorly exposed sandy clayey rock, Lower Richmond.. 12 ft.
Blue clay rock, spalling and cracking irregularly...... 17 ft.
Sandy clay with Prasepora not very common......... b ft.
Prasopora hospitalis abundant in sandy clay.......... 6 ft.
Hard blue clay rock, regarded as of Lower Richmond

age, containing Prasopora, Lophospira bowdeni, and

lamellibranchs i s sivvnasei vive s v 3 ft.
Bluish clay rock, much broken, Lower Richmond,

Prasopol@ COMMON . v aueeersrrnsnessssnssnsssnsssns 4 ft,
Blue Bmestone:i.iissvevisesass sas e P

Rubble limestone composed largely of bryozoan re-
mains, probably at junction of Lower Richmond
and upper Maysville horizons, including forms of

each not carefully diseriminated af this exposure. 12 ft.

Platystrophia Iyne found in lowest part of a section
consisting of dark blue clay rock, nearly unfossilif-

erous, belonging to the Arnheim bed............ 18 ft
Platystrophia lynr abundant at various levels.......... 42 ft
T088I1S BCATCE:. isvwsvsvanwssssmerinss R T 12 ft.

Creek level.

6 in.
6 in.

6 in,
6 in.

6 in.
8in,

9in,

4 F1.—Two and a quarter miles southwest of Preston, west of a
small branch entering Slate creek from the south, along the road to

Howard's Mills.

Abundant chert, loose, left after the decay of Devonian ;

limestone, |
Interval, poorly exposed, down to base of Plum creek |
ClAY .\ttt e | 76 ft | 93 ft. 2in.
Wave-marked layer with large crinoid beads.......... 5 8in. | 17ft. 2in.
TIEREVRL o ot i s oa oo o oA P 50010 00 WA SRS | 61t |16 ft. 6 in.
Limestone with erinoid beads............cvvuen AR | 2ft. | 11 ft. 6in.
Solid limestone, belonging to the Brassfield bed........ f Tin. = 9ft. 6in.
Irregularly bedded limestone interbedded with clay... o 3 ft. | 8ft.11in.
Blue clay........ R R e R e SRR 4in. | 5ft. 111in,
Solid Mmestone..eeeeeieteiriearecrierieniannieseaaes | 1ft.6in. | 5ft. Tin.
Blue: ol am i i i i e s n e s 5 b e e b A b A s g 6in. | 4ft. 1in.
Massive limestone with chert, forming the lower part ‘I
I8t T

of the Clinton or Brassfield bed..................
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5 Fl.—Southwest of Preston about two miles in a direct line,
along the road, east of a small branch entering Slate creek from the
south.

Cherty Devonian limestone.............ccvvivuunnes - 1 L 96 ft. 101z,
Alger clay, poorly exposed........oveererneeannarnnns 60 ft. 94 ft. 10 in.
Thinner Oldham limestone, with mcre clay.......... 3 ft. 'I| 34 ft. 10in,
Thin Oldham limestone, with less clay.............. _' 6 ft. 6in. | 31ft. 10 in.
IO EIOOET OB o orveuiois o s b 7 S AT 2R | 5ft. 6in. ' 25 ft. 4in.
Wave-marked layer of limestone.................... | 41in, | 19 ft. 10 in.
Qlay: oidiviviiaiee L R o o R e e 4in, | 19ft. 6in,
Limestone, strongly ferruginous, wave-marked, red ! !

purple in part. Whitfieldell@. .ooovuneneennnnn.n. 1 ft. 1 19 ft. 2in,
Brassfield limestone, full of large crinoid beads...... 2in, | 18 ft. 21in,
TNAY: svivadesiesrsseissieme Palaisn sy v e sl evag | 2ft. 6in, | 18 ft.
Strongly wave-marked layer of limestone with large .

crinoid beads...... R A R NS A RS |' 9in. | 15 ft. 61n.
Clar «oovsonavins T 2ft. 3in. | 14 ft. 9in,
Irregular MINEStONe, oo visinbseevimvedvamims s ivsvins [ 1ft. 2in. 12 ft. 6 in,
Holld THIeEtONS. vuwnvssuminsmsoussaemsssms s I 10in, | 11ft. 4in,
AT «orommmnmet nm sy s sy mniammms v o oo s | 6in. | 10 ft. 6in,
Massive limestone, belonging to the Brassfield bed... 10 ft. 10 ft.

About a mile west of Preston, along the railroad, a short distance
east of the home of William Johnson, the Whitfieldella layer is
exposed. The Devonian limestone is seen farther east, in a deep
railroad cut. Here the following exposures are seen:

Devonian Black shale.

Devonian limestone. . .....covvvunenreerennrrnnnesnnnss 11 ft. 8in.
RIEOF Gl s s s R R R e 60 ft.
Oldham limestone and clay....ccvvvieieniinennnnnnnns 5 ft.
PlUm CTeeK Clay...vuvsresrnsrssnsnessernnneneennssnns Tft. 61in.
Light brown limestone. .ssesiissiasnrssssrrssnsransaas 41in,
CIBY oo s e e e b R S AT S A R e e 8 in.
Ferruginous limestone with large crinoid beads in

Jower PATL....covssennsinntsacaastnsssennsnsssnnss 1 ft.
Limestone, containing large crinoid beads and one

well-preserved Wltificldella subguadrata.......... 5in.
Clay, at top of Brassfield section........covvvvunnnnn. Tin.
TAMEREONG »avnnmsinrsismerbtsinssiinesssinsiins bnnts 4in,
CHAY, o cviaind e s e e Ve A TR S AT Tin.
Ferruginous limestone......c.ccivuiieinvnevoncioiois 11t

Remainder of Brassfield section not examined.
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About four miles east of Owingsville, on the northern side of
Rose Run, there is a wide area in which oolitic iron ore is quarried.
Here the following section is exposed:

Oldham limestone and clay, lower part of section.... 5 ft.
Plum creek clay......conee T T TR Tty 8 ft.
Limestone, wave-marked..oeessseeeonronieriernnnnans 4in,
Blue hydrated iron Or€..ecessssssescsssiisseesssrnans 5in.
Red hematitic iron ore.....covvvvvviiiniininnnn. SRR G i
Brown limestone, top of Brassfield section............ 5 in,
Clay covsnesneans O O . T S—— 41in,
Limestone with large crinoid beads......... e R Vin

Remainder of Brassfield section not measured.

6 FI.—South of Preston about a mile, east of a small branch,
entering Mill creek from the west.

Black shale, ! [
Brownish rock with traces of the brecciated appearance | |

of tha Duffin Ia¥er. . oo v ies s ek ey e s | 2ft.6in. | 68ft. 3 in,
Cherty Devonian limestone.............cvviveeunnnnn. 5 ft. 6 in. 65 ft. 9 in.
Layer with fish remains.......covviivviiiinnnnninnnns 3in. | 60 ft. 3 in.

Alger clay, exno=ed fer a vertical distance of......... 60 ft. 60 ft.

7 Fl.—Southeast of Preston, two miles in a direct line, on the
eastern side of Blue Bank creek, south of the road.

Black shale.

Cherty Hmestone oo samiaiiiveiiesisiisim 1ft
Brown limestone, fuli of Ambococlia wvmbonata........ 1ft. 61n.
Reddish limestone, massive......ovevrenrerrersens eee 1ft. 3in.
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