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CHAPTER .

OBSERVATIONS ON THE GEOLOGY AKXD TOPOGRAPHY OF GBEENUT COUNTY.

In my previous report on the progress of that part of the Geologi-
cal Survey of Kentucky confided to my direction, the observations of
Greenup county were set forth to the extent they had been made up
to that time.

During the present season, corps No. 3, under the direction of Mr.
Edward Mylotte, has extended the field work. The topograpby and
geography of that county has been completed, except a narrow strip
along the western margin of the county, including only the heads of
some of the longer branches of Tygert's creek. The topographical
work has been extended also across Carter county, east of Little Sandy
river, as well as some distance into Lawrence county. For the extent
and completeness of this work, I refer to the map of the survey ac-
companying this part of my report.

The observations on the eastern coal and iron region made last year
were not sufficiently numerous, or in such close connection, as to war-
rant any safe general conclusions. The observations for the strati-
graphical and geological features of this distnct have been very much
extended during the present season, and a few deductione of a general
character are here presented.

1. That the margin of the Eastern Coal-field of Kentucky, on the
west, nearly coincided with the ridge of high land dividing the waters
of Tygert’s and Kinniconick creeks; and on the north the margin live
nearly coincided with the present line of the Ohio river, from the
mouth of the Scioto river to the mouth of Little Sandy river.

2. That the disturbing forces, operating during the deposition of the
carboniferous formation of Greenup and Carter counties acted with
very great energy along this margin, and that it was sustained nearly
at the level of the water of the then existing sea, during the whole
carboniferous period.

3. That the greatest subsidence occurred to the south-east and south.

west, from the mouth of Little Sendy.
54



426 TOPOGRAPHICAL REPORT OF GEOLOGICAL BURVEY.

4. That the sea bottom, at the period immediately succeeding each
subsidence, was very unequal, and waving, making long troughs and
ridges alternately; and that, to a greater or less extent, this condition
existed at every subsidence, with, however, this difference—the ridges
of one period seldom agreeing with those of the period immediately
preceding it, and not unfrequently the ridges of one period lie diagon-
ally across the waves of the preceding one.

0. That as these periods of depression, and upheaval, succeeded
each other, the rushing currents of water frequently wasted and car-
ried away part of a bed and deposited the wasted materials in another
place.

6. That the period of the formation of the several beds of iron
stones, was one of general submergence, proved by the continuity of
the beds over wide areas.

7. The character of the beds were much modified by the currents,
sometimes transporting and mixing sand, and other transported mate-
rials, with the ferruginous deposits, and sometimes sweeping the beds
previously formed, either entirely away, or leaving them merely in
holes and pockets, formed by the inequalities of the original sea
bottom.

8. That the final upbeaving force, by which these measures were
raised to the position they now occupy, many hundred feet above the
level of the present seas, produced by lines of fracture, along which
the course of the larger streams was determined, as well as a majority
of the branches and drains, notwithstanding the immense denudation,
there is no evidence that any branch, or stream, has been produced
alone by the wasting force of running water.

9. That the forces producing the final elevation of the Coal Meas-
ures of Greenup and Carter counties, acting in lines of unequal force,
has raised the high lands between the larger streams into ridges of
curved and bent rocks, and associated materials—always making the
dividing ndge between parallel streams higher from the bed of the
stream to the top of the ridge, than the thickness of the rocks, &ec.,
composing the ridge; the height of the hills always exceeding the
thickness of the rocks, by the amount of the dip of the rocks from
the center of the top of the hill to the bed of the stream. Forther-
more, the waves producing the main and subordinate ridges, have been
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crossed by a force which has thrown the great hills into waves of great-
er or less length. This last force appears genemlly to have crogsed
the lines of the first waves nearly at right angles. Ina few instances,
instead of waves and undulations, faults have been produced. It is to
the effect of these two lines of undulatory motions, that are to be
traced one of the most remarkable features of the country—the *low
gape;" at which places the main ridges are nearly severed, sometimes
bent downp, and sometimes broken by a fault; in which one side of
the gap appears to hold the normal height of the ridge, while the other
gide bas fallen towards the gap, from 75 to 300 feet. The faults are
the exception, the waving and bent stratification is the rule.

From a careful consideration of the preceding propositions, it will
be seen that each hill and valley of this country becomes in itself a
special study. There are a few rules which have been found useful in
the investigation of this country. If the measures are not exposed,
there are in them several beds of alternately soft and hard materials,
marking the hills with a succession of benches. The line of dip, with
a few exceptions, is with the line of the creeks and valleys. The dip
is also nearly always from the centre of the ridges towards the valleys.
Pine trees universally mark the debns of coarse sandstones. Spruce
and hemlock locally marks the millstone grit. Chestnut oak always
marks beavy deposits of clay. These characteristics have a local appli-
cation, and will hold good in the Coal Mecasures of Greenup and Carter
counties.

The sandstones at the top of the Knobstone formation produces pine.
The next sandstone in the ascending series, produciog this tree, is the
mass over the coal at Clinton Furnace, and upper bed at Ashland. The
third sandstone, in ascending order, marked by pine, is the sandstone
over the bed called the limestone ore of Laurel, Steam and Caroline
Furnaces. There is still another sandstone marked by its belt of pine
trees. This last lies high in the hills, and has been observed in but
few places. A small point of a ridge at the head of Key's creek, on
the rounded hill south of the Pike, near Mr. Scott’s, on the highest
points at the head of Stinson's creek, in the vicinity of Caroline Fur-
nace, and at the head of Indian creek, are the only places where this
member has been noticed.
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BTRBATIGRAPHICAL ARRANGEMENT AND EQUIVALENT BEDS OF DIFFERENT LO-
CALITIES.

The following sections will partially exhibit the changes in equiva-
lent members, and may serve as the key by which the beds of ore may
be traced along the sides of the valleys, and sought for in their true
geological horizon. It is to be observed, however, that the character
of the ores and associated materials are much changed, even in incon-
siderable distances. The horizontal place of a given bed is, also, much
modified from a given locality. On descending a branch the bed is
found to descend with the line of the valley. It may be expected
that the bed will be found occupying a higher position on ascending
the same valley. Further, as the line of stratification curves with the
line of the sag of the ridges, so the ore beds are also depressed with
the rocks between which they lie.

No. 1.  Section of the measures at Aenton Furnace.

i |2 L4 |3
o e P 2
oAl f = | =
460 ! o9 1 Covered space.
a7 |6 o o od=]; 6| Secatiered patches of kidney ore.
'—I—'“'J' -y | Micaceouns sandstone and sandy shales.
¥ 6| T 171 19 ! - Sandstone beds used in building furnace stack.
o e | | Bed of elay, probably the waste ol elay slate,
e [ | I O === Top bill “Black ore." Soft, with light colored ochreous specks.
7l 61 LT & fis Covered space, probably, elate and shales.
By | I— 1 I Top of seven feet, kidoey ore beds.
T lsesasal || Liule Block” ore,4 to § inches thick.
et ;-' i Space, with shale.
— |t | " Rough Block," 9 to 18 inches thick.
79 s
= | H] ll Sapdy shales.
I I
987 | 1 -————— B 1| " Hearth Rock" beds.
258 | 11 (I 1 jn::lf | 11 | Rough, coarse sandstone.
U7 | [
I I | ! Ore bed resting on the sob-carbopileroos limestone at Boona
T 7 i | 7 l 3 and Kenwn Furnaces.
R O [ N T S
we L L |
|__ & & | Sub-carboniferous limestone.
b
_;ﬁ‘1_- | "1 limg| | Koob freestone and ehals, equivalent to the rocks of Triplett
I‘“‘F I and Kinpiconick erecks.
i1 =y i 10 Bage of furnace stack, resting on Knobstons beds.
i-_i i i 0| Bed of White Dak ereek.
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No. 2. Section of the measures equivalen! to those at Kenton Furnace as seen aof
Laurel Furnace. See map of Greenup counly for relative position of places.

————

ol '_'] Top of hills. The upper B9 feet local ; capping only a few of
465 | 6 [—————| 4o | |  ‘hehills
: = Covered space, probably clays. Timber, chestnut oak.
T P ' o

Dark argillaceouns shales, varying from 4 1o 30 feet.

Sandstone, fine grained. This rock is local, and varies from
u few inches in thickness, to 25 or 30 feet thick, frequently
pebbly.

Dark elay, lrom 1 1o 30 feet.

Limestone ore. HBaker Bank,

Coal 1 inch Lo 4 inches thick.

Under clay, from 1 to 4 feet thick.

Slope, with ghale and sandstone at base, from 1 to 10 feet thick.

Place of Red and Buck Smith Banks.

Top of bench, probably sandstome.

Clar bed.
Saody shales.

Hard sandstone.
Bandy and clay shales.
Clay bed.

Sandy shales.

Bed of Bag stone.
Black clay shale 4 to 5 leet.

Shaley sandstonea 16 leet.

Soft coarse sandstone, equivalent o the bed used at Raceoon
Furpace for bosh stone.

Lower part strongly marked by oblique lines of deposition.

Drab micacious saudy sbales.
Thin bed 3 to 5inches--sandy, kidney and block ores.

Drab, sandy, micacious and clay shales, allernating.
Covered space.
Drab sandy shales.

Hearthstone bed of Laurel Furnace, equivalent bed used at
Raccoon Furnace for hearth rock.
Lower part shaley sandstone,

Lowest are bed koown at Laurel Furnace.
Rough blocks, and generally sandy.

T Shaley sandstone and shales.
kil A

Id_f | Sandstone.
SThis rock has been used for hearth,

.
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i e £ I
b

u =
3|5 Ak }
B | S -
Ml e RIMTr Tt Soel __!
"‘T"“T”""I 16 4 Flagstones, thin beded, 2 to 6 inches thick.
A _"J_m I.,u.__Ll 5 |_4 | Sandstone.
_U_l S e f_ | | Top of stack, Laurel Furnace.
R s e Thin beded hard sandstone.
T i GEE i T T
!! } | 6 | 8ix feet ledge.
1 ' l E T | Seven feet ledge.
| e e,
o !! I gl i Eighe feet ledge.
7 R e £ S e
[ | i 1 9 | | Nine leet ledge.
e | 1 10 | Lowest rock seen at Laurel, 50 feet below the top of stack.
! !:-:_'ij';":.:.:.":.;.f! 1| I} Probable equivalent of the millstone grit.
! Tm ~_ Loeslly a bed of shales and small coal.
ST T | Pire eley.
| M k) 1|
i L |—. | — | *Sub-carboniferous limestone.
|

»See Sections Nos. 12, 1 and 16

No. 3. Section at Raccoon Furnace, from Ruccoon creek towards the northwest.

| g } i o8
- = e =
LR :
311 Ferrugiuous conglomerate, *poor ore,' top of dividing ridge
between Raecoon and Alcora creeks.
336 Place of limestone ore beds of Laurel, Steam, and Caroline
Furnaees.
Covered space, mostly argillaceous shales.
=1
i Shale, sandstone and clay beds exposed at Triplett's bank.
o |
21 eoe00 " Company's ore bank, 10 ioches io 2 feet.
6000 | 1§ 4$Place of principal ore beds ot Raccoon and Buffaloe Furnaces.
|.!...‘_.,£._.r_._.i.§ i | Thio beded, solt micaceous sandstone.
855 11 17 77| Blaff of heavy sandstone, top and bottom thin beded ; mid-
| 4l dle of the mass very thick beded, composed of coarse an-
! el gular sand and quartz pebbles, marked by ferveginous belts

! j and patches.
' 77| Locally a thin coal.
== 18 J | Covered space; soft beds, mosily argillaceous shales.
’ |

{ The horizontal position occupied by equivalent ore beds, are severally thus: * Brown
Bank,” 295 feet, *Company Bank,” 340 feet, * Tipton Bank,"” 350 fect. All these several
openings are in one hill, and are highest to the west, or bead of the creek.
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#See sections Nos, 15 and 16.

1]

Sandy shales, part of the bed micaceous.
Thick, obecurely beded, ery soft sandstone.

Soft sandstone, bedding well marked.

Sapdy shales.
Sandy, poor ore, 6 inches thick, (not worked )

Covered space, showing in several plages, thin bedded, muddy
sandstones and sandy shales.

Coarse sandatone, eveoly beded.
Hearth rock of Raccoon Furoace, 18 inches thick.
Shale.

Rock used in construction of siack, 18 inches thick, rough
and ferruginous when weathered.

Sandy shales, with a few beds of sandstone intercalated.

! Locally clay band, with thin coal.

Thin beded soft sandstone and shales.

Covered space, mosily sandy shales.
Sandy ore, here 4 inches, 1 of & mile enst, 18 inchen thick.
Sandstone soft and imperfecily beded.

Ash colored and dark grey sandy shales witha few thin
seams of argillaceous shale.

Bed of carbonate of iroo.
Dark grey shales, bed of Raccoon creek.

Bottom of pit 8 ftlldﬂtF. bed of chert and silicious fire clay,
resting on sub-carbonifercus limestone T
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No. 4. Section af Steam Furnace, from aslack to Carrington bank, southwest-

wardly.

5 | g
%% Y%
| = e | 5
::mE 3 —— 16
Y3 e q.'_'-'i"-'r oy |
reeol s
saenasm
| b 7]
i R -

Clay and elay shales.

Little block ore.
Clay bed, with kidoev ore, ores not regularly bedded.

Coarse sandstone and cooglomerate, over Carrington, or
*“Drift Bank.™

Clay over limestone are bed, from cne inch to 30 feet thick.
Limestone ore, Carrington Baok. The ore bed waries im
thickness from !4 ioch o 4 feet thick.

Limestooe used as a fluxiog material. On the Steam Fur
pace lands it varies in thickoess from one inch o B feet.

J_.I Clay beds over diggings west side of ridge.
| Covered space, probably clay shals.

Clay shalea, probably doplicate of the above.

Ore beds, block and Kidoey, from 6 to 15 inches thiek, rest-
ing ¢on clay containing black carbonaceons bands.

Sandstone.

Clay shale.

Sbales and shaley sandstones, alternating with beds of sand-
stone from 12 w 14 inches thick.

Top of sandstone above ore diggiogs, called "Liltle Block"
ore.

. Clay and micaceons sandy shale, exposed in ruts in the road.
| Coal (7) dirt, covered by black bitaminous shale.

Under elay.
Clay shale, with interealated beds of maddy sandy shales.
Sandstone.

Quarry near Clerk's bouse.
Office door.

6 jE——a | Bed of braneh.

*Equivalent to the main ore beds of Raccoon and Buffaloe Furnaces; and the Buck Smith
and Red Banks of Laurel Furnace.

tEquivalent to the coal on Indian run—also, the coal at Caroline Furnace, and the upper

coal of Clinton Furnace,
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Xo. 6. Section from the west side of Little Sandy ricer, slarting at 174 feel of
section No. 6, the bottom of this section being filled from section token on the
east side of the river, at Dr. Spalding's coal, in first hill south of GFreemups-
burg.

= | i a o
e E |[...‘. | €|
2 o T
L E | |[ =
! e - | Tap of hill.
-I I I i)es | Coarse eandstone, containiog pebbles and ferruginous bands,
= IR it ore.""
a7l ™ 1 _—
-

35_{ | Sandy shales, and covered space.

| Hard, coarse sandstone, weathering intosmall holes, “honey-
comb saodstone.'"

| Shaley sapdstone and sandy shales, with intereulated beds of
¢ v Hagatones."

" Coarse sandstone, weathering iuto circular cavides 8 to 10
feet deep.

Hard thick bedded sandstone.

Black bitominous shale, over B ineh coal.
Muddy sandy shales.

Sandatone, equivalent to that at 174 leet, in Sec. No. 6.

| Covered space, sandy and elay shales 1

Dove colored sandy shales.
Bitumicous shales.

Coal.

Silicious under clay.

Bandy and clay shales.

iy

E““:ﬁ and clay shales, with thin Hagstones interealated, with
a thin coal at its base, | to 3 ioches thick,

Fire clay, 7w 10 leet thick, (road way.)
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No. 6. Section east side of Little Sandy river starling at surface of peol,
. Y ng F
8 foel above low water of the Ohio river.
i E oL Er o o
2,5 TiE |
; -
-fﬁl : = I 2 " y H- (=] I
' - o ", _ Topofl hills on the easl side of Little Sandy river.
a2z 1| | l S
e ] i
o | ssadstone.
b
32 ! i—:—s—ﬁf ~ 3 1 Saodyshale, stained with ferruginons matter.
377 ' o
r i i [ 5 | Mokl ; Heavy sandstone.
=]
| s 45 1 Coarse sandstone, containing quariz pebbles, especially at
i I [ t I the junciion of the beds; conlainicg aleo much ' gol ore.'
| ey et | N N |
IR | =]
| "l“ "_"E'ﬁ". 10 | 2 i Coarse grey sandstone.
ESTE_I-'T =.-.r.—.-—‘=ﬂx%I _..},_,,1: Covered apace, composed of sandy and clay shales; 610 B
1 | 118 feetof candslone exposed at the base of the mass.
2 | S 35 5 I ' Soft eandstone, wenthering into eirenlar eavities. Equira-
L ideadeel Y | leot of rock at 234 feet, section No. 5.
241 | 1 l I ‘, 10 | 9 : Heary compact sandatone.
TR ) | | Black bituminous shale.
. e ! Thin coal,said 10 be B inches thick.
I ' | 66 | 1 | Thin sandy ehales, space partislly covered.
‘ lﬁl i See section No. 5, for details of this space.
) Place of 174 leet in section No. 5.
TTRIS T e o
[ | —— | ! Covered epace, principally shale and shaley sandstone, with
L 1_:; 01| B a little coal in the opper 50 feel. BSee sec. No. 5.
e BRED saiisa | Road (rom Greenopsburg to Raccoon Farnace.
53 t 2 |::F:"El 40 Covered space, shales and clay.
Tl_ﬂ & 2 L i-l!"r-ﬁ| *Hoobstone in place—wedge shaped ledges.

*The millstone grit and sub-carboniferous limestone ars both absent.
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No. 7. Section at Caroline Furnare.
& " _E . o | 3 l
S | 2 | |
250 H r.—"_—::! Top of hills southwest of the furnace—the diving ridge be-
I |t i tween Iudian creek, and the branches emptyiog into the
| —— Ohio.
= 10 '
| 00000 ! .
| E_J_n.- 6---Gl-| : Rﬂ;;ﬁh “ Top Hill Block,” B to 15 inches thick, onder kidoey
i o e ¥
| | | 1140} : Shales and saundstone.
i =—= ! |
T i
; | 10 ', Covered space.
194 I 8 '_% | i Argillaceous shale.
el | 11811 7 2on sandstone.
169 . o (Bt _ _ .
- £ e | W B Covered space, pluce of limestone ore, and limestone.
T i 1 ESEE S 5 [ . :
ek | 10 - Sandstone, probably slipped from abave.
il ——— 10 8§ Argillaceous shale.
131, 4= ; Bed of fire clay (1)
— —lgoeen =~ —
o oo o | Place of ore bed at Steam Furpace, at 132 feet. See section
gy No.4. Eqguivaleot to the main beds at Buffaloe and Rac-
S coon Furpacea.
193« 4 _‘J "L Ore digzinzs—no bed found, some loose ore from " limestons
! —— 0 8 ere,’” at 163 feet B inches.
114 . & gy -_-_ 15 B Soft sandy aliales.
i - S
= | == Lii Clay bed at base of *beneh."
=) i B =':—_.:EE; o i Black elav bed, from 2 to 4 leet thick.
{ _“ . Place of Clinton Furnace coul (1)
|
| S . Shale beds, and covered space-
a0 T AR : Sandstone.
—_——e—a '
16— : | Black shales
.| ®Coal,
: 10 |

L Under clay.
Sapdv shales. Bed of branch at stack.

*Equivalent to the Star, Sweam, and Cliolon Furnaces, and Indian creek coal beds.
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No. 8. Section at Clinton Furnace.*
; g |
¢ | ik
. '.5 |h" I'I'E'
. ! I 1 | Top of hill north of farnace.
S5 | 6 ——| |
! t[_; = S ‘ Red clay.
B0 61 1 | -B i | *Top bill" sandstone, Bto 10 feet thick, sometimes filled
W s s | with pebbles. Horizon of pine trees.
W 6 l nooo n1 1} | #Top hill"* ore, Bto 15 inches thick.
%‘;_._E.!l i 2] | Sandstone.
M4l 6 [ e S
! pTCrama e ! Yellow sandy shale.
D6 6| | | F 5| 4 | Sandstone.
B 2 —
!T;___ 4| 8| Sandy shales.
%6 i__!l_‘_l | J_-E_r FTsiliremun sandstone, shells converied into lime. *Bastord
' | imanlone.”’
189 0 s TR
== 2| ' Sapdy shale.
g | | Band of black argillaceous shale.
6| Brownish red fire clay.

' 1 ' " Red block ore,’' equivalent to limeztone ore of Steam, Caro-
| B i line, Belle Fonte, and Laurel Furnaces, forming tbe so-
| e called 15 feet red streak.
| | Sandy ehale.

: CRa
] |! 1| Band of red clay, probably slipped from above.
144 |"§-- i | 16 r|___]I Whitieh argillaceous shale.
e I | Sandy shale.
[T T R— T
! —————— W | 8| Sandy chale.
']'ﬁ' s —1,
o | E"l 1! 4 | Sandstone.
e —8 | 2 |
116 | Fle=—=] 3 Shaley sandstone.
ﬁit“ﬁ" © 00| "B Kidney, and * bastard limestone ore,” 8 Lo 10 inches thick.
WS35 | | sunay amae
3 e " | Sandstone, 18 inches thick.
[ ——— IE‘; | Sandy sbale.
-8 _-E| F T i Sandstone, one fook thick.
—— iy & Sandy shale.
4721 | (10| 4 | Seodsione.
S T e
o = m Shales.
sl ol ) E  Little Blue Block.""
) Clay shale, roof of ** Clinton coal.”

8This section was given in the Arat part of my report It is again igtroduced for the pur:
pose of sbowiog the change of equivalent measures, in short distances.
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+ Inchoes.

Coal, equiralent o coal mined at lurnace.

Under clay.

- A

Sandy ahsale,

0 | Bandstone.

Locally & bed of ironstone.
Sandstone aud sandy sbale.
*Coal.

Clay partiog.

Cosl.

— | Under clay.

aThis coal, which is found in the cistero at Clioton Furnace, is undoubtedly the equivalent
of the coal with the clay parting at Star Furpsce, the lower coal at Cauletsborg, the lower
coal at the William's creck Tunnel, and the main Ashland coal.

No. 9. Section on Gum branch and Straight creck, Mount Savage Iron
Works, Carter county.

= | Topofl bill near iron road.
Clay on top ol sandstone.

Heavy sandatone, equivalent of the samdstone eapping sec.
No. B,

Sandstone partially exsposed.

Covered space, shale and olay beds.

Argillaceous shale, highest pointin the road.

" Redband of clay, place of ore bed, on the porth side of the
i hill,

Wasted ore, yellow band of clay.

Clay.
Sofi sandy shale.

Red band of clay.

Yellow band of clay.

Rough, or whlus blaek are.””

Sapdslone.

Loose kidoey ore diggings.

Covered space.
Place of limestone ore 7




438 TOPOGRAPHICAL REFORT OF GEOLOGICAL BURVEY.

i1 | £
SR == Ir
9%\ 8 ===l | ¢
| = — —'11 | 6 | Sandy shalesand soft sandstone.
5 T e =]
s 10 1) 6 : Bituminous shale.
176 4 5| 4. Black clay.
¢ B : .:;5 7 Whitish clay.
L "7 Coveredspace.
123 5 Redclay.
124 H_:U g 1_2 Whitigh elay.
ey T I o | __ Orediggings.
12 | . 'I 10 ¢ g : Topef sandstone, 18 inches thick.
! ____r I
i 4 ) =T 11 , 8 Top of asandstone 20 inches thick.
W8 j o
| 'Iii—f—i" ' 4 ' Three beds of black and white clay, slteroating.
LA ' e : Yellow sandy shale.
SEENNEEE | 10 B Bed of Llack clay. Coal?
i | Veliteclay.
Bi. u | I 21 | 4 Sandy and clay shale.
s iz i 1 -
62 4 Dnd of yellow clay.
L ¥4 Eandof white cluy.
57 Il -, 4' B Twoledges ef eandetone, 20 inches thick, over shale.
§2 4 At ) 10 8 Twoledzesol sandstone, 15 inches thick, over shale.
. 3 ! Bandy shale,
4] | B } . lag 8 Sanay skale.
15T ,|__, — i . ! Covered space.
j = i s | ]lﬂ | I
0 | jEtiiT—, 71 Bed of branch,
. : Bamlstone.
i Grey shale.

| Bituminous shale.

| Coal.

. Under clay.

Sandstone.
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No. 10.  Section on Whelstone creek, on lands belonging to the Raccoon
Furnace Company.

. R
5121 g
@, = oy S|
SR t ", Top of the hill.
244 0 | 1 | P
H | 1 10} | Rough coarse sandstone, containing quartz pebbles.
— ! ] B N | Place of limestone ore, equivalentof the Baker bank.
234 ' 10 — g7 | g Corered space, waste of shale beds, loase ore scattered over
; TN ! the surfnce.
7 2 Lo s | Guf:;i:.td space, sandstones partially exposed in tho upper Bve
ey ¥ _:' — 10 i ¥  Steep bank sandstone?
] i
i-"-r - ' | l . 43 5 2 ' Steep bank sandstones, partially exposed.
L LIS 21 | B Corvered epace.
0. 2 ———— 91 | g A Covered space, occasionally exposiog shaley sandstone and
T : | clay ghale.
"7 | | Loose kidney ore, 3 to 5 inches thick.
Clay ehale.

21 6 | *Bed of ore, composed of three members.
- . Sandstone and sandy ehale.

= 1 Covered space, shale beds?
"o | Coal 3105 inches thick, imperfect.
3 , Under clay.

| Iron ore, resting on the sub earboniferous #limestone.

f ! Rocks of the knobatone series.

®*This bed has a block from 6 to 14 inches thick Iyin* above a flat kidney ore from 2 to 4 inch-
en thick, covered by a layer of kidney ore from 3 1o 6 inches thick. Where this bed bad been
opened the layers of ore were quite regular.

tThe rocks of the millstone grit series are absent.
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No. 11.  Section on the northwest side of Coal creck, on the lands of the
Raccoon Furnace Company.

Inches.

i A

Taop of hill.
Corvered space, soft materials.

Steep bench, probably sandstone.

! Shale aod clay alate.
| Black bitnminous shale with 2 to 3 inches of coal.
: Steep slope, showing sundstone ledges at several poiots.

Shale and roagh thin bedded sandstone.
Place of ore bed.

Cave sandsione of Coal creek.

Bandy shales, containing a few interrupted bands of eoal.
i Thin sandy shale imperfectly seen.
Bed of fire clay.

*Knob sandstone.
Bed of Coal creek.

#The beds of millstone grit and sub.carboniferous limestone are absent.
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No. 12.

441

Sections exhibiting the changes in the character of the equivalent

of the ore bed principally rdied wpon for ores af Raccoon and Buffulo

Furnaces. ‘ Island Bank,’ Buffalo Furnaee.
.| 8 |8
£ = | =
s |8 |
48| 6 | 2| 7 | Top earth remered in mining.
ERY _:"T%_! i ; Thio lsg sandstone.
| ST P i, S
M I ————= 4 Argillacesns ferruginous shale.
40| 9| ;I_l r| - Maddy sandstone.
T | N,
3| Floo0o0 2 | Thin bed of ore, quite ealcarsous, containlog sntrosuites.
T T — I Bl S
P T i"" — 3 | Gandy mudetone
39| 4/0000 | | 4| Orebed in blocks.
0 o000 Tt AN
9 Y 3 | Sand bed from 3 to 4 inches thick.
M| Ve | g | uRBeugh blue block ore.”
it A SO SRR
34 | | 38 Soft sandstoas, thick bedded.
st FEF cat
! I
No. 12. (@) “ Dennis Sheridan's Bank,”’ formerly the Bailey Bank, Buffa-
lo Furnace.
3|2 1k
& | B = | =
47| B
©|m=—————=I 2| 7| Top earth.
=) "—'——":_i 3 From 3 to 6 fect of argillaceons shale.
%—fl
#H | Ti5asee | a
TYYY: 3 | Kiduey ore bed 3 to 6 inches.
| o L S
AL
————| 21 9| Sandy shale.
e 'EE_'.:E 600 4 | Liule blosk ore, from 3 to Sinches thiok.
00000
B9 o000 “, 9 “Rlue block" lpt:ﬂﬂllj‘ first quality ironstone, rejected be-
"B EED cause of its eelor,
ECR -
1T @ Bandstone, top ledges very soft.
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No. 12.(1a) Mm zmaf Crump’s Bank

— e

- ;oW
= ERR |
= S
e l
6 '1 "i 4 i Top earth removed by stripping-
6joocoal |
i _;:n o O 0 : N i Bed of ﬂ.lcllmpnsed. kidne;.r are.
‘s ¢o00, | '
- l > i | - — l
1 ; 3 il Vire clay of good quality.
| =
| - 1 ‘l Reddish argillaceons shale.
[
10| =T l
(I 1T 1| 10| Maddy sandstone.
| P,
"o o 00 o0 : ’
sooo | 2 2| +Blocks of brown ore containing ochreous specks.
| oooo i _I y
' S e '
i_l. o 38| ! Sandstone.

“#The 26 inch bed is solid, of uniform textare throoghout, it separates into two noegoal parts
by a line parallel to neither face of the bed.

No.

12. (2a.) ** Buck Smith Bank,' Laurel Furnace, betiwceen the main
Jorks of Oldtown creek.
' | . Tg, - .
3 B
(=] i : . ™
- d S = j ey
G , o i Top earth remsoved by stripping.
S i
i
\ 1+ & | Bed of fine grained hard sandstone.
! - i
1 Fomr—, ;
— l Fire clay with dark carbonaceous banis.
] o
10 i 00 o0 :
g | 19 | Kidoey ore, B to ¥2 inches thick.
~FETEH 14 i
g |____l # | Block, orsquare kidney ore.
bl | ol " ,
A 1 B | “Limestone” ore in two ledges containing entrochites.
| Pt I
= iy
-1 140 | 7| Boft sandstone, top of mass in thick beds.
ST WEE G SR
b
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No. 12.(8) * Tipton far Bank,' Raccoon Furnace.

443

LR PAES
66 4 ! 4| ! Top earth removed by strippiug.
AT S . |
6 : 4 b 1! ' Lumpy saodstope.
6l 4 = === 4 3 Fioe grained saudy shale.
e _-j | 1 ; Band of black carbonaceous mauur.
T Prreatuios ey : '
i S o ' Dark grey fire clay.
w T e
t .~ 2 ¢ Black clay shale.
.—I—.— mARATT = -'—‘I—-r
2 b
; -1 | G Yellowish clay with bauds of a lighter coler.
: ; : |
' e [ 1 | “Red ore,"" in two ledgea.
looooo: i !
TR g D ey i - | Soft thin bedded sandstone.
I B B R | | Heary sandstone containing pebbles.
Pk RCHET 7 Wi SR
! ! | ' Thiner bedded sandstone, solt.

No. 12. (18) “ Kidney or Blue Block Bank' Raccoon Furnace.
—TaT : -
. | 5
2le | £ 2

|

Top eartl removed by stripping.

' Bed of kidney ore.

2 | 9| Clay shale with two black bands.

rmi 3 | "Liule block ore "

_Hr E!ﬂbﬂﬂﬂ

L O I

6 | «“Rad ore,” similar to the bed at Tipton bank.

4

50 Sandstone.

Clay shale with two bands of carbonaceoos malter.
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No. 12. (2b) * Poynter Bank,” Raccoon Furnace.
T e
4 13 | o 1 2
T ] H (=]
LN 1E 1|2
l_-II__—_.I- e Ty —— i._—
61 2 4 Top earth.
o A R
| parmaerororased B B Clay shale.
| e |
55 | 2|00 o};j e Scattered kidoey ore.
iR 3 9] Clay shale with one black band of carbopaceons maiter.
R e
|| 5 I I | ] 5 | Blocka of red ore, 3 to 8 inchen thick.
._l_:....—. — _..“..-h.-.“:
i ,nn-‘!-;'-:T:, 1! Blae fine grained ore, in regular bed.
KR |.L._-...l . 77 { Soft sandstone.
R R I
i ‘I | (%0 | 7| Hard sandstoe.
. - E Thin bedded sandstone.
M) | N P e
No. 12. (38) ' Company Bank, Raccoon Furnace.
[ e ) =
- 2 I - i_f_.-'
s E s 2
- — b kg —_
Sy "7 Top earth.
" s

Sandslone containing foseil plants

—1

| Clay shale.

6  sBlock ore, 18 inches to 2 feet thick.

: Sandstone.

— |

_®Fifty yards southeastwardly of this bank, the same bed bas been opened, where the ore is
divided by & muddy sandstone, from 1 inch to 1 foot thick. The ores and sandstones are very

unevenly bedded; the ore above and below the sandsione will average sboot B inches in thick-
NEss.
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No. 13.  Section of Coal* and associate materials, on the larnds of Curoline
Furnace, equivalent to coal at 220 feet. (Page 189, report of principal
Geologist for 1856.)

Top of the hill.
Surface clay.

Sandsione, horizon of pine irees.

| Coal, the lower part quite elaty.

Under clay.
Thin bedded sandstone.

Very coarse imperfecily bedded sandstone.

" " Limestane ore," the upper part of the bed consists of rolled
pebbles of ore imbedded in ochreous clay, lower part im-
([ perfectly stratified.

Solt sandetone and sandy shale.

T

*This coal is very local; it does not extend southward over one mile and a half, nor is it
found extendiog eastwardly more than three miles; its place in the measures is indicated by
dark clay deposits, frequently interrupted and often, repeated as often as 5 or 6 times in the
same bed; in some localities a thin interrupted coal may be found.

tThis ore is the undoubted equivalent of the Baker Bank, Laurel Furnace; Carrington Bank,
Steam Furoace; “Limestone' ore of Pennsylvania Furnace; “Top bill ore’ of Smith’s ereek ;
Limestone ore of Belle Fonte, &c.; further it is not the equivaleol of the Limestooe ores, so-
called, of Kenton, Boone, and Buffalo Furnaces. The Limestone ore of Buffalo js quite local;
the same geological horizon, on the lands of Buffalo Furpace,at a very short distance from the
limestone ore, furnish ores without lime or contsining an inconsiderable qoantity of it. At
no opening oo the horizon of the Limestone ore of Buffale Furpace, has ore been found {50

far ull am advised) possessing the characters of the ores found at the Bankson the Buffslo Fur-
Oace lands,
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No. 14.  Section of * Limestone Ore Bank,' Lanheim hollow, on the lands
of the Belle Fonte Furnace Company.

|
|

s B | g
> 5 | T
< E -l S
. . Topof Lill
LEL I L s & | Covered space.
e R i
he W =2 e ' Clay sbale.
o 1u = - 2 9 Surface clay removed at the bank .
4.1 -~ 4 4 Hard fipe fire clay, breaking with coochoidal fraciure.
‘-' :_ --. e Lrd '-
L T | Black clay.

L

w
"-ll
E.i
[

k

|

| e
[~

Sandy nrgi]lactﬂui shale.
T  Limestone ore of uonequal thickness.

5 Limestone, upper surface water woro apd uneveu; the beds

? lumpy; lower beds io ledges of even thicknens.

v Clay bad.
"’_ L s Locally 2 thin coal.

g1 Za:dy shale with bands of bleck clay.
-~ : . Locally a thin coal, from 3 to 7 ioches thick.
"7 1 Hlearth rock beds of Belle Fonte and Clinton Furnaces.
£2 " Sandy shale.
b % © 13 Corered smace.

e ¥
—— e e ———— ) em—

"The place of the ore bed equivalentof che main beds of Bulfslo and Raccoon Furpaces—
ace pections 12 a, aud 12 b.

No. 14. (v) Section of ** Limestone Ore Bed,” Belle Fonte Furnace, Wolf
hill, west side of Hood's creck.

i
—— .

‘ Feet.
[ Inches

—---—-—-—rl 10 | ' [lard sandstone, 10 to 15 feet thick.

7 | Clay shale.

———
S —
= ¥

''10 I Black clay.

35
25
1
= | 2} | W hitish clay.
H im 1 1| Ore bed from 12 to 15 inches thick.
T l—“-]
i i 10 ' Soft sandstone, B to 10 leei thick.
fi |
1 1 i
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*No. 11, (al) Scction of same bed.on the opposite side of the drain, souli-
wardly, Belle Funte Furnace.

b | g ! bk
w |2 - {E
—— ] — e i e i
5110 == :
* ! e 13 i Whitish clay shales.
l- gt 1]
b5 7 BB TR ==
_— | 1% | Black clar shales.
e ]
13, —
_—_—— 4 l i Ash colored clay ahale.
R SO |-z R R
] e .
== | . Black clay shale.
T = _r—"l )
= 1 || Whitish clay shales.
T eeeos ),
loooo L Limestone ore.
e e _' |
O Y
g -, %1 Limestone, from 4 to 5 feet thick.
E e i |

*All the openiogs on this bed toward the gouth from the Lanheim hollow, except No. 14 a
are covered by hieavy beds of clay shale, with beds of black clay shale intercalated, varyiog in
number (rom one to fre.

No. 14. (22) Section of same bed, (14 a) on the same hill, 300 yards distant

south.
& | = T - T
a |2 | -
35 | 6 | .
e ] Alternate beds of white and black clay—there are 4 black
e | beds cach I foot thick.
= I
& 6 (000« i
0000 | 1! g| Limestone ore.
e b |
5| WETLETE i
| & ! Limestone, 4 to 5 feet thick.
b ] |
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No. 15.  Section on Alcorn creek, near the house of Mrs. Greene.

i a
i 1 ’
"

Tnclieat
Inches.

- Feet.
Feot

~ Place of ore bed at G0 feet in section No. J.

' Sandstone, equivalent of the cave rock sandsione of Coal
creek.

Sandy shales containing coal and pyrites io intereupted beds.

: Sandy shale alternating with thin bands of argillaceousshale.
|

ID_1I Shale alternating with thia beds of sandstone from | to 3 inches
i thick.

Argillaceous shale, with thia beds of sandwtone intercalated
from 1 to 2 inches thick.

Sandy shale containing segregated masses of sand.

Greyish yellow sandy shale.
Dark grey vhale, sandy.

|
& i Sandy shale.
!
i
' Bed of argillaceous shale containing several thin beds of car-
| bonate of irsn,end small rounded masses interspersed .
|
., Thin beds of black ahale, iotercalated with beds of & lighter
colar.

i
4 Coal and black bituminous shale.
|

Argillaceous fire clay, resisting the action of frost and weath-
&r.

] | #Silicious fire clay, weathering into aogular fragments.
| Knobatooe.

*This bed of elay rests, non-conformably, on the knobstone; the millstone grit and sub car-
boniferons limestone are absent. One fourth of a mile down the creek s thio bed of millsione
t is seen, resling on the knobslone, wedged in between the clay and the knob ssodston e.
n the bed of millstone grit, the elay beds rest unconformably. @ m;llstone grit evidently
lies in & narrow trough in the knobstone, which crosses the ereek from the southwest to the
oortheast. ‘The surface of the disturbed beds of the millstone grit and knob ssndstones bar
ing been levelled before the deposition of the elay beds, no trace of the sub-carboniferoos
limestone conld be obtained, after the most careful and patient search.
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No. 18. Section neuar the limestone quarrics, on the north branch of Oldtown
creek.

%
&
=
=
—

- Bandstone, probably the cquivaleot of the eare sandstone of
Cuoal croek.

SI;::!:-, equivaleat of Lhe beds at 37 feet 5 inches, in section
i..l.l- ia.

" Fire clay, bard and compact breaking with conchoidal frac-

fure.
E l -
L 1 1 « “"Limesfone ore,"" thin bed of earbonate of Lron.
a7 _-l e _l_;
L Ll g © Sub-carbonilerous limestone. the surface water-worn before
e Z| ]I the deposition of the ore.
—_— [ H [
1 5 o o mamm |
W 4| | Knobstone, 4 leet in sight.
| i i | ST A |
| | |

An examination of the accompanying map of Greenup and Carter
counties, will enable you io locate these sections, and to trace the grad-
ual changes in the measures. The base of a number of the sections
rest on the sandstone called in this report “/nobsione,”” and the base
of none of them is very far a"ove this geological horizon, excepting
section No. 9. The members of section No. 1 will be seen to contaln
three workable beds of ore, in the space of forty-five feet, with a
space from which ore has been wrought, which, if continuous, would
give four beds in 45 feet. The whole of the rocks properly included
in the space from the top of the knobstone, is 213 feet, the uwpper
hundred feet of which has not heretofore been found to contain any
good beds of ore. It is composed chiefly of micacious sandstone and
sandy shales. In an equivalent space in section No. 9, which is spread
out and expanded to 431 feet 6 inches; and the coal measures would
be still further increased at this locality if the shales and sandstones
suppose to exist at the base of this section be added. The top of
this section is tarren of ores for 101l feet 4 inches, while the next

*This bed of sandstone is prabably the equivalent of the sandstone at 60 feet in section

No. 8.
57
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space of 145 feet 8 inches affords four horizons, prodacing ores;
in three of which the ores are worked from regular beds. The
investigations at Mount Savage Furnace, did not increase the number
of horizons in which regular beds of ore is found.

Section No. 3 contains 315 feet, and hassix horizons in which beds
of ore are found. Tke beds at 60 f:ct, 120 f:et B inches, acd at 15 feet
of this section are not wrought. The bed at 120 feet 8 inches is not
a workable bed at any point where it kas been secn.  The same re-
mark is also true of the bed at 15 feet. 'The bed at GO feet is locally
a valuable ore, rizing as high as 18 inches thick. The bed at the top
of section, 311 fct, has not been wrought on any part of the lands of
Raccoon FFurpace. unless the bed about a mile from the furnace, under
clay, be the equivalent of this bed. At eighty-seven feet from the base
of the section at Raccoon Furnace, the rock used in the constroe-
tion of the stack comes in; at 120 feet, a poor ore occurs, which
has not, so faras I bave baen able to ascertain, heen worked at any
locality in Greenup county. Between the last bed, and the beds here
known as the company’s bank and its equivalent, occurs a small coal.
It is of no value, being too small for profitable working. De!ween the
coal and the horizon of the most important ores, a heavy mass of sand-
stone is interstratified, nearly sixty feet thick, on top of which
rests the ore worked by this compaony, and from which the chiefl part
of their ores are obtained. The horizon of this bed is a few feet be-
low the tops of the hilis,and most part of the bed can be reached by
stripping. It is known by a great number of names, which are gen-
erally derived from the name of the parties who first made the working
upon the particular part of the bed distinguished by these names.

The ores most relied upon at Buffalo Furnace, are obtained from the
equivalent of the main bed at Raccoon Furnace. It lies mear the top
of the hills between Clay Lick and Oldtown creek. They are certain-
ly in the same geological horizon as the ores at the Raccoon Furnace
ore banks, notwithstanding they differ in & remarkable manner from
the ores last attended to.’

All the ore beds west of Little Sandy river, from Laurel Furnace
to thre Ohio river, except the “ Baker bank,” are found in section No.
3, notwithstanding the multitude of names by which they may be dis-
tinguished, and the iofinite variety they present at the various points
at which they have been opened in this large scope of country.
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The main ridge dividiog the waters of Little Sandy river and Ty-
gert’s creek, lies much nearer to the latter than the former stream.
It is frequently partially interrupted by waves crossing the line of its
length, thus producing several gaps.

South of the road from Greenupsburg to Liberty there is a small
district capped by the limestone ore beds, equivalent to the Baker bank
of Laurel Furnace; and the associated strata are found northeast of
this road in all the dividing ridges, with this same limestone ore, which
has been exposed by openings made in several places.

The interval of several miles southwest of the head of Alcorn creek
bas suffered the loss of this member, so that the tops of all the hills
are capped by rocks which lie under the limestone ore bed.

It would appear that there has been a greater elevation between the
heads of Coal, Whetstone, Alcorn, Clay-lick, Raccoon and Oldtown
creeks than along the line of these creeks, or of those which empty
into the Ohio river; swelling up the hills at the head of the branches
end ronniog in an elevated ridge, from the great dividing ridge south-
eastwardly toward Little Sandy. Either in consequence of denuda-
tion of the summits of the hills around Raccoon and Buffalo Furnaces,
or because the elevation has taken place prior to the deposition of this
bed, the limestone ore bed is here wanting. It is very probable that
the strong currents of this period may have swept out this bed after
it was deposited. Evidences of the devastating force of the carrents
of this period are manifest on the hills at the head of Alcorn oreek,
at the Carrington and Heighton banks at Steam Furnace, and near the
office at Caroline Furnace, where the ores have been swept ount and the
limestone upon which it was bedded wasted and water-worn. In some
places the ore is reduced to a coarse water-worn conglomerate, mixed
with quartz pebbles and small rolled pieces of sandstone, giving evi-
dence of a long continued action over a large district; where these
coarse sandstones are frequently a true conglomerate, fifteen to thirty
feet in thickness This wasting did not reach the Baker sank at Lau-
rel Farnace, but it extends from a point two miles east of it in & broad
belt to the Ohio river opposite Ironton. If the bed was wasted after
it was deposited, as I am inclined to think, some good pockets or patch-
es of this ore bed may perhaps be found to the northwest ofIat'-th
Sandy river.
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Near the line of the Ohio river, where the intervals of the iron ore
and coal bed spaoces nre contracted between eandstone ledges, no good
beds of either coal or iron have been found; in f:ct, from {he examipa-
tion of the spaces which should exhibit the ore and coal beds, it is high-
ly probable they do not exist near the Ohio below Greenupsburg.
About two miles from the Obio river, the limestone ore caps the hills
on Smith’s and Coal creeks, in good workable thickness, of good qual-
ity. The lowest are bed examined at Raccoon Furnace is also a good
bed of vre on both of these streams.

The horizon of the ore beds worked at Bu(falo and Raccoon For-
naces, the “Company” and “Island banks,” bas not yet been sufticient-
ly examined ; no openings have been made; the materials above and be-
low this horizon are quite soft, near the place of the ore, and no sec-
tion could be made of it without an opening should be made, it is there-
fore only known as a covered spacc in sections made between Raccoon
creek and the Obio.

The ore beds of Steam, Caroline and Belle Fonte Furnaces bave a
common character. The limestone ore bed borizon is mostly relied
upon for ore stocks, but considerable quantities of ore have been ob-
tained at Steam Furnace [rom the first bed lying below the limestone
ore, known as the Carriogton and Heighton Banks—see section
No. 4. These tauks affording sufficient stock of easily reducable ore,
other beds have not been srought for, although they exist upon the pro-
perty. The bed at GO feet in the Raccoon section No. 3, is quite thick,
on the streams emptying into Little Sandy river, west of Steam For-
pace. Where this bed was opened it produced blocks about 15 inches
thick, but at the locality where it was seen, it appears to contain a no-
table quantity of sulphur, and bad been rejected at the furnace, but it
does not follow that it should be elsewhere pyritiferous, especially
since the same ore horizon affords ores of excellent quality at some
localities.

Southwest of the strip of country before alluded to, near Laurel
Furnace, the limestone ore is covered by heavy beds of clay, marking
the margin of the currents from the southwest, that bave wasted this
ore bed. The clays of this bed, when opencd. are distinguished by
one or more lines of carbonaceous matter deposited in them ; these
black streaks are sometimes repeated four times in one section of twen-
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ty-five feet in depth. The greatest depth seen, of the clay covenog
the limestone ore, is 27 feet, and it appears to be of still greater thick-
ness on the lands ol the Bello Fonte Furpace Company, on main
Hoo's creek; all the ores dug have a heavy clay covering. One mile
northeas’ of the lurnice, the eame bed lies under a heavy sandstone,
and the ores are mixid with sand and quartz pebbles. It is worthy of
note, that as the clav covering comes in over the ore bed, the lime-
stone beneath it disappears. I have not been able to find it outerop-
ping south of Steam Furnace, nearer to that furnace than the Penn-
sylvania Furnace ore banks, where it diflers materially in appearance
from the same bed at Steam Furnace. In chapter 1, of my report for
1831, is a section of the limestone ore and clay, on the lands of Penn-
sylvania Furnace. 'The contrast between that section, the Baker bank,
(seclion No. 2,) and the Carrington and Heighton bank, will illustrate
the diilerence in physical structure of this bed. Associated with this
ore bed it the Baker bank, is a thin coal, from 1 to € inches thick, ly-
ing below the ore besl, the ore resting upon it, with an interval of an
inch of clay between them. A bed of coal is found associated with
the limestone ore botween Stesm and Caroline Furnaces. This bed
bas been worked for the coal; the ore associated is in thin and in irreg-
ular patches; at present it is not worked. At the ore bank opposite
Ironton is a thin coal, zeparated by a clay parting. This bed of coal is
quite local, extending southwardly only about two miles, when the coal
entirely gives out, and i.8 horizon is represented by dark bands in the
clay over the limestone ore.  Eastwardly beyond Amanda Furnace, the
hills are not sufliciently high (geologically,) to receive it; the high
lands south of Ashland are sufficiently high, but it bas not been found ;
its place is there filled by sandy shale and clay beds, marked by a ein-
gle band of carbonacrous earth, exhibiting no coal or fossils.

An is'land must uadoubtedly have existed during the deposition of
this bed, while on the southeast the surrounding bottom subsided peri-
odically at the rate of from one to six feet. This accumulation of car-
bonaceous matter was deposited during the periods of quiet, which was
not of sufficient duration to produce coal on the margins around, which
gradually thinned out toward water too deep for the growth of the coal
producing plants. The parting of earthy matter between the coal was
brovght in during one of the downward movements, which has so fre-
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quently marked the clay deposits south of Amanda and Belle Fonte
Furnaces. Evidence of local elevations and depressions, during the
deposition of all the measures above the knobstone, are to be met with
at every step.

In the vicinity of Clinton Furnace, the limestone ore bed is much
changed in character, and the limestone which underlies it west of
Hood's creek, is entirely absent. It has not been seen at any loeali-
ty east of the line of the road from Ashland to Williams’ creek. The
arrangement of this bed with reference to the associated materials,
where it has been observed over a large district, is subject to an infinite
variety of modifications. One of the most remarkable is to be seen
at the Lanheim hollow, on the Belle Fonte Furnace lands, on Hood’s
creek. The bed of fire clay laying above the ore in that section, (sec.
14,) appears to be of most excellent quality. The clays over this ore
bed, half a mile distant, do not appear to possess the qualities found
in this bank.

The horizon of the bearth rocks used at Belle Fonte and Clinton
Furnaces, lies about 69 or 70 feet below the ore beds at the Lanheim
hollow. The section at the quarries of this rock exhibits one of the
many thin non-continuous coal beds found in this part of Kentocky.
The following section is made for the purpose of showing this pecu-
liarity, as this bed extends for about two miles to the northeast, with
various interruptions. Itis probably the equivalent of the Belle Fonte
and Clinton Furnace coals, although the connection with either of these
beds bas not been traced from aoy other locality :



TOPOGRAPHICAL REFPORT OF GEOLOGICAL BURVET. 4566

Scction of Hearth Rock Beds of Clinton and Belle Fonte Furnaces.
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The limestone ore bed, in its greatest elevation on the upper branches
of Hood's creek, lies from thirty to fifty feet below the highest part of
the ridges, and frequently two hundred and fifty feet below the hilltops,
as at Key’s creek, when it is evidently in afault or slide. At the nar-
rows of Key’s and Catlett's creek a bed of ore of recent origin has
been discovered; its extent is not known. It has been opened tc a
thickness of four feet. The remains of the leaves of the beech (?) and
a great variety of roots of recent plants and trees are found in it, gen-
erally in a rtate of decay. This deposit will probably be found quite
local.

#The bed ip the lface of the quarry 75 feel long, is loat at either end of it, in a dark carboos-
esous maller, between beds of drab shale.

+The hearih rock bed is of fine gralned pandstone, with lines of mica sbout one sixteenth of
a8 loch apart, deposiled between the graine of sand composing the bed.
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The coal worked at Steam Furnace has been’triced by outcrop from
the Furnace to Iudian creek, and identified with the bed of Cannel
coal on that creek.

Section of Indian creck * Cannel Coal Bank, on the lands of the Steam
Furnace Company.
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« Clay over coal, (waste of bituminous shale 7)
Biwmiooos coal.
Cannel coal.

+ Bituminona shale.
. Black band iron ore.
Black band iren ore.

- Grey ¢lay ehale.

Bitominous coal.

+ Under clay, thicknessnot knawn.

At Steam Furoace the coal has no clay parting in the opening where
it was examined; in the above section which was taken two miles dis-
tant to the southeast of section (No. 13,) the whole arrangement of
the bed is tolally dillerent, as well as the character of the materials.
Near the plaee of the above section the horizon of the limestone ore
bed is oceupied by a thin bed of coal heretofore alluded to.

Irregularitics like the above are constant throughout Greenup and
Carter counties. The same beds, variously modified, are to be found on
the lands of all the furnaces now in operation in Greenup, except the
higher beds before alluded to in the vicinity of Caroline and Amanda
Furnaces, which are not found west of Little Sandy in Greenup coun-
ty. The highest messures éeen in the county, are best developed, and
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best seen at the old banks of Amanda Furnace, near the heads of In-
dian creck and Pond run.

During the present sea<on many parts of the country that were ex-
amined last year. have been re-examined, and the opinions expressed
in the report, of the progress of the work last season, have been fully
confirmed. It is to be expected, from indications to the south of Green-
up county, that the coal beds are increased to good workable thick-
ness on the Big Sandy river. The uncertainty in the thickness, and
irregularity of the coal beds found in Greenup county, forbids the hope
of any large and profitable coal mining being carried on in the county.
Coal will probably be found in sufficient abundance for the consumption
of the neighborhood. The true mineral wealth of the county is its
numerous and excellent beds of iron stones.

In conclusion, it is deemed proper to state, that every facility was
afforded the Geological corps operating in Greenup and Carter counties,
by the iron masters, and the people generlly, in the prosecution of
their labors, the importance of which they {ully appreciated.

I would also take this occasion to bear testimony of the worth, ca-
pacity, and energy of Mr. Edward Mylotte, who conducted the field
work of the eastern division. He was unfortunately drowned while
the field work was being reduced. That part of the work will be
somewhat delayed, but it is expected that the map will be finished by
the time the Legislature meets, and in time to be engraved and dis-
tributed with the printed reports.

HANCOCE COUNTY.

During the past summer a field party has been operating in Hancock
county, and the detail surveys have been carried over all that part of
the county lying between the Daviess county line, and a line due south
from Hawesville, to the line of Ohio county. The lines have been run
with sufficient accuracy and proximity to each other to lay down the
topography of all the roads, streams, principal ranges of hills, the
houses of the inhabitants, out-cropping coal beds, &c., within the terri-
tory alluded to. For want of sufficient time, this field work has wuot
been reduced and reported. All the force at my disposal has been,
and is now employed on the office work of the Eastern District. The

work in Hancock county was entrusted to Mr. Aaron Baker, and so far
58



458 TOPOGRAPHICAL REPORT OF QFOLOGICAL BURVEY.

a8 it has been carried this season, it has been under his direction. The
accuracy and completeness of this work cannot be known until it shall
bave been reduced.

The base line from the mouth of Highland ereek, which was brought
during the last seasen, by Mr. Joseph R. Harns, to Hancock county,
was taken up at the termination of the work of Mr. Harris, by a party
under the direction of Mr. Joseph Blackwood. By an accident the
instrument used by this party was so injured that it had to be sent to
the maker for repairs, and the party was discharged until the repairs
were made. Another party, for the work of the base line, is now or-
ganized, and the work will make such progress as the means at my dis-
posal shall warrant. As the report to the Legislature will have gone
to press before the return of this party, it cannot be reported upon in
time to be embodied in the operations of the last two years.

A commencement has also been made towards the detailed examina-
tion of the geology of Hancock county, during the present summer,
which, with that previously made, gives the key to all the nver border
of the county, from Hawesville to Lewisport.

The following addition to the pablished section of the coal at Hawes-
ville, exhibits measures in the vicinity of Lewisport, in ascending or-
der, as follows—the base of the section resting on the top coal of
section No. 4, published in the report for 1854—5:
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- Marly shale, and seggregations of limestone 310 5 feet thick.

Black bivominous shale.

Lewisport coal, (Estes’ coal, &e.)

Covered space—coft measures.
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The line of outcrop oun the Ohio river having been carefully traced,
from the Reverday mine to Lewisport, the measures are found to dip
away from the Ohio, and by faults and flexures, to sink from the hill
tops at the Reverday mine to the level of the Ohio at Lead creek,
where that creek emerges from the hills on the land of Mr. Adams;
so that the 85 feet freestone in section No. 4, before alluded to, is found
in the bed of the creek from 25 to 30 feet below high water of the
Ohio. There is a reversal of dip at this point, and for a short distance
the rocks dip up the Ohio river. Below Lead creek for 4 or 5 miles
the country is quite level, and the river bottoms are spread out about
2 miles wide, abutting against a line of low bills, part of the dividing
ridge between Lead and Yellow creeks. The hills in the rear of the
river bottom are rounded, and covered by the waste of the soft mate-
risls in the upper part of section before alluded to. The dividing ridge
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between the crecks is thrust forward into the bottoms of the Ohio,
and termivates near the river in the bend opposite Troy. Lead creek,
which held a cousze behind the hills parallel to the Ohio, and with the
course of' that strcam, as soon as it passes the barner of the hills, runs
parallel to its first course, and enters the Obio a short distance below
Hawesville.  On the other side of the dividing ridge Yellow creek,
which bad run north, as soon as it reaches the vicinity of the “bow of
Lead creek,” makes a right angle to its first course, and enters the
Obio abuve Lewisport.  The dividing ridge between these erecks ter-
minating in a bold rocky bluff, near the house of Mr. Mason, is prin-
cipally eomposed of the heavy sandstone immediately over the Hawes’
main coal, and the coal itself’ is brought wilhin thirty feet of the sur-
facc at the end of the bluff. From this point the rocks dip up and
down the river, and the anticlinal axis of the fold runs nearly south
toward Yellow creck, for about two miles, when it curves toward the
east. Between Mr. Mason’s and ITawesville there are one or more
minor folds, nevertheless the ITawes™ main coal may be reacked at any
point along the line of the blufl’ and hills between Mr. Mason’s and
Hawesville, at distances varying {rom 30 to 120 feet. 1t is to be ob-
scrved, however, that the rate of dip observed in t*2 vicinity of Mr
Mason’s, and in the Ilawes’ mine, that the coal woul-i be brought up <o
rapidly that it is highly probable that it doees not reack .he riverline. Be-
tween Mason's and Lewisport the same coal may be ceached at proper
distances from the Obio river at various depths: as abcve the fold toward
Hawesville, gradually sinking deeper below the surface. By the section
added it will be scen that the Hawes' main coal should be 300 feet below
the “Lewisport coal,” or two hundred and sixty feet h.low the surface at
the foot of the Lewisport coal mine hill, and it is doubtless much near-
er the surface along the line of the railroad from the mine to Lewisport,
as the rocks gradually rise in the direction of the Ghio river from the
mines. The extent of the hills between Blackford and Yellow creeks
forbids the idea that a very extended field of the bed, known as the
Lewisport coal, cspecially as the limestone in the upper part of the
gection, on page 458-9,is generally cut in the valleys, leaving quite nar-
row ridges, containing this bed between them. In fact, the main
Hawesville coal is brought above the drainage, about two miles north-
west of Knotsville, where it is worked by Mr. Weisel. The eame coal
bed can be gecn in out-crop at eeveral places near Mr. Weisel's on Pup-
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py creek. This bed is also opeoed on the uorthwest side of the ridge
half n mile above Mr. J. V. Wathen's. The coal dips rapidly to the
northwest from this last cpening, bringing the coal down to the branch
bottom i1 a short distance. On Puppy creek no complete section
could be obtained. but it is evident that the sandstone covering the
main ITawes’ coal is nuch thinoer here than at the Hawes' mine, or,
that another limeston: bas been intercalated. About sixty feet above
the enal, ou both sides of the ridge, a liestone occurs having the gen-
eral characters of the low :r limestone of the section referred to above,
especially in the character of the fossils contained in it.

Thke following sect'on was obtained on the south side of the ridge,
when the dip was to the svutheast.

Section of Weisel's Coal Mines, on the head waters of Puppy creek.
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To the northwest in Daviess county, on the tract of land known as
the Mason lands, or Spice ridge, a cannel coal was seen. This coal is
certainly above the beds seen on Puppy creek, and is probably the
equivalent of the shale bed into which openings have been made on
the farm of Mrs. Bell, near the Yelvington and Owens boro’ road. At
Spice ridge the opening presents the following section:

Heighth. Thickness.

Ft. Io. Io.
1.10 .4 Slatey cannel coal.
1.6 .7 Blackish-grey argillaceous shales.
11 .6 Firm blocks of Cannel coal.
.5 .6 Clay shale.
0 .0 Water line in pit.

Under the water the coal is said to be thicker than above it. By
sounding the pit appears to have been sunk two feet ten inches below
the water lime now in it; the soundings show fire or under clay at the
bottom.

The physical appearance of the upper 4 inches is very like the coal
of the Breckinridge mine. Near the spring at Mrs. Bell’s farm a pit
bas been sunk eighteen feet deep which presents the following section:
Ft. ln.

14.0 Surface clay.
2.0 Waste of shale.
2.0 Under clay, similar to under clay of coal.

On a more elevated part of the same point a pit bas been sunk into
the same bed us last section above; a section of this pit is as follows:

KFeel.

15. Surface clay.
5. Soft sandstone.
0. Water.

From the shales raised from below the water lime, fragments of fish
were obtained, broken and scattered in the shales; no coal was seen, nor
the appearance of coal. The coal has thinned out and disappeared.
The distance between the Spice ridge and Mrs. Bell’s is about 2 miles
in a4 northwestwardly direction, and nearly parallel with the course of
the Obio river.

From the Hawesville mines to the locality at Mrs. Bell’s there ap-
pears to be a general thinning of all the beds composing the Hawes-
ville section. On Puppy creck the first sandstone over the Hawes’
coal has diminished in thickness from 85 to 33 feet. It would be in-
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teresting to science to determine this precisely. If established it would
bring the Hawes’ coal that much nearer the surface than it has been
supposed to be, and thus make the knowledge of the position of that
coal of the greatest practical value to the people of Daviess county.

With a true map of the country the determination of this, as well
a3 other questions of the greatest importauce, would be rendered simple
and easy. 'The geological examinations should go band in hand with
the Geographical and Topographical Survey. Between Hawesville
and Lewisport and the bluff above Mr. Mason’s a complete section of
the rocks in the bluff at the Hawes’ mine can be observed. The coal
under the limestone pear the top of section No. 4, Report of 1853,
has not improved in quality or thickness. It has been opened and ex-
posed on the land of Mr. Curtis, near Mr. Mason’s. The limestone
lying 25 or 30 feet above this coal would, judging from its appearance,
produce good building lime, and will be of the greatest importance as
a fertilizer of the soil—occurring as it does in the immediate vicinity
of a coal sufficiently good for lime burning. Lime for manuring could
be produced at a very low rate. The limestone (so-called) immediate-
ly above the coal is probably too silicious to be profitably used on a
sandy soil with much advantage even if burnt. The upper bed is not
8o generally exposed as the lower one, its place is, however, well mark-
ed, where it is not exposed, by an abrupt ascent of 25 to 30 feet in the
hillside above the level the lower limestone. The value of this bed
can bardly be appreciated by the farmers of Hancock county now, but
the time must come when its value will be fully realized. At some lo-
calities the coal in the section at 41 feet 8 inches may be found sufli-
ciently thick for lime burning; this coal lays 14 feet above the lime-
stone. A more detailed examipation may bring to light the extent,
and the various modifications of these beds.

It may not be considered improper, before closing this report, to ex-
press my obligations to the citizens of the different counties in which
it has been my duty to operate, for the hospitality and kindness ex-
tended to all engaged in the parties under my direction, The great
number of persons who have rendered assistance, given valuable in-
formation, or served as guides to the best localities, forbid a separate
acknowledgment for the service or kindness rendered. They have my
warmest thanks. SIDNEY S. LYON,

Assistant Geologist of Kentucky.
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