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PREFACE

The importance of establishing a Geological Survey of Kentucky, so that
its mineral wealth and resources would be adequately understood and
properly developed, was recognized early in the Commonwealth’s history.

On February 16, 1838, the first official investigation of the mineral
resources of Kentucky was authorized by Governor James Clark upon his
approval of a joint resolution of the General Assembly of the Com-
monwealth. Governor Clark appointed William W. Mather, who had
previously served as State Geologist of New York and Ohio, to carry out

the first official geological reconnaissance of the Commonwealth during
the summer of 1838.

The results of Mather’s work, entitled ‘‘Report on the Geological Recon-
noissance of Kentucky, Made in 1838,”" were published in the Journal of
the Senate in January 1839. Mather’s findings outlined Kentucky’s two
major coal fields and discussed the State’s other important mineral
resources, as well as recognizing the great potential of using Kentucky’s
waterways as avenues of natural transportation for its mineral commodities.
William Mather proved to have remarkable foresight in predicting future
developments concerning the Commonwealth’s natural resources.

With the passage of time, it has become very difficult to find a copy of
Mather’s report except in a rare-books collection; therefore, it seems fitting
that this first official report of the Kentucky Geological Survey be reprinted
as part of the activities commemorating the Survey’s 150th anniversary.
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REPORT
oN THE
" GEOLOGICAL RECONNOISSANCE OF KENTUCKY,

MADE IN 1838.

—n

BY W. W. MATHER,

GEOLOGIST AND MINING ENGINEER. .

- EXECUTIVE DEPARTMENT,
S Frankfort, January 3, 1839
IR 3

. .Ihave received the accompaning report of W. W. Mather, the geol-
ogist appointed to make a geological reconnoissance of the mineral resources
of the State. Permit me, through you,

L to lay the same before the house over
which you preside. ‘

L JAMES CLARK.
Hon. Ropert P. LETCHER, ’
Spealker House of Representatives.

. Jacksox C. H. Jacksox CouNTY, Onio,
é - December 28, 1833.
IR :

- Having been appointed by your excellency to carry into effect a
joint resolution of the Genera

| Assembly of the Commonyealth, to make a
geological and mineralogical reconnoissance of the State, and submit a re-
port thereon, together with a plan in detail, and estimates, for a geological

and mineralogical survey of the State, I have the honor to report. that on "
receiving my appointment, I entered immediately on the discharge of my
duties, and have made a reconunoissance of the mineral districts of Ken-
tucky. Less time was devoted to this reconnoissance than would have been
desirable, in consequence of other duties; butamply sufficient, it is believed,
for the purpose intended by the joint resolution of the General Assembly,
and sutficient to impress one with an assurance of the vast mineral resources
of the Commonwealth, which have so long lain dormant beneath and on our
soil, ready for the hand of industry and enterprise to apply them to the va-
rious useful purposes of life. »



Less has been written on the mineralogy and geology of Keutucky than
almost any State or territory in the confederacy, and it has probably been
owing to the apparent uniformity of its minerals, and their small number in
that poriion of the State which is most densely populated, und which is ap-
propriately called the “garden of Kentucky.” = Agriculture is almost exclu-
sively the occupation of the people, and for this purpose the soil is admirably
adapted. Few ores or minerals caleulated to attract the attention, either by

their beaut

y or their economical value had been observed, and the subject
has not, thercfore, attracted mucl

t h attention, until the recent developements
n other Sta'tes, have caused the people to realize the importance of a knowl-
edge of their mineral resources.  I'he inhabitants of the mountainous parts
of the State, and some of those in other portions, have long known of the
valuable beds of coal, iron ore, &ec., but even now, they are Tot properly ap-

preciated as the elements of future wealili, and as the source of unlimite
employment to a lar

e manufacturing population. In consequence of 2

know] inerals & popu . 1sequenc

the mgir'rélioftr?mlelalogy and geology not being generally diffused through
nity, the people are neither aware what minerals may be expect-

ed to be discovered i G
. ) » TIOT In what situations to look for nd even where
particular mineral k for them,a

h s of value have been found, few know h trace out
their ex ; . _been found, few know how to tra
moun:;;r?:t' ?:' lﬁn:l trhe continuation of the beds in the adjacent hills and
the State, that t[ma oiten been observed in examining the mining districts 0
calities where {1, 1 0¢rals-worked, were supposed to be confined to the lo-
principles of we )1e),, }vex:e found, when a slight knowledge of the clementary
situations wﬁe:eo‘?h}e’ R Ouhll have enabled the proprietor to trace the beds o
transportation. ) " OUd be more favorably situated for working and for

1€ internal improv . . » )
under the erﬁ?lg;:g;?l‘ eg‘lxgnt S%'Stem which has been prosecuted so liberally
transport for our coal, plrolr?,) s?xltour statesmen, is now furnishing means
]

their appropriate markets, agricultural products and manufactures t0

these public worl . - :
of our mineriillh}l)cr;;ﬂ;lfs Were in part planned in reference to the transport
sources should be thoros’nlkzlfo“ows as a consequence, that our mineral Té-
improvements already sonsr developed, in order to give full value to these
ol transport which, the onstructed, and to indicate the routes of future lines
No State, probably wants of the community may render necessary:
mineral and af.rricul{u’l-pf) ssesses such natural facilities for the transport of heT
Big and Little ! products, and her manufactures as Kentucky. The
a region of coal, iron ore, cOPPé”

Tas and alum rs;\.nsdysf"(;" in the midst of

land penetrate beyond ‘tlhero:k-’ &e. The Licking, Kentucky, and Cumber*
and, salt regions, affording exp " LU%l into the very heart of the coal, iToR
ducts as are not sent f,-0m°lf\ ery fncn_lny for an easy in terchanee of such Pro-
Gr(elen River, it flows from tllese]dmnms 10 a more distant market. So Wit
and mi 1€ hear 3 . -t
mineral country, Andsine tof the State, through a rich agricultur?

tion far dista ; e this reni : : -
: distant fron gpy L o TéZlon conains an extensive coal form?
tion of it which e ¥ other in the valle

A xtends in . ey of the Ohijo, (except that por~

1alrge share of the cog) \vhigt-;) I,l} diana,) it is reasonable 1(0 su}?pose that 2
m;s;sissgir:lhlwill be drawn fro:n“t]l“ be consumed in the valley of the lower
¥y and Indiang,. |y s 1¢ coal basin of the ; e
‘:;S of the Arkangys a{;dlsil‘;;ic“"mo“'" that there ar(;‘ ;;?;:ex{ge%:rc}n(:fl.\gxwa-
» aod none aceessible neur;‘ 2% until near the west boundary of Arkan:

the Aliccicoiros i
I\Ix.ssxssxppl, except near St. Louis, an
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thence north to the Rock river. It is thought that the coal of the Green
river valley can be shipped to the lower markets at as low a price as that ot
St. Louis, the Illinois river, and Mississippiabove thp Tllinois, and probably
cheaper, and will be able to compete with those miaes, and perhaps have
the preference in the market. ‘ .

The amount of coal now consumed on the waters of the Ohio and lower
Mississippi is very great, but I have not been able to collect accurate datg
for an estimate. It is used for domestic fuel, in Iron works, steam 131115, an
various manufactories, steamboats, and sugar‘bmhng in Lotusmna.; bich

“The consumption is rapidly increasing in all the various pur.poies' \.: ‘iYa:-Ki:n
coal is applied, but the use for sugar houses .and steamboats is going in
advance of the others. Those who have used coal on stecamboats and 1fn su,,z;
houses, almost universally prefer it to wood,not o‘nly on the s.cor.ero r:ictoniI;
my, but because it is easily regulated, and thereis a greater umk orm yt s
the heat. It is to be observed, however, toat care should be taken f1_n H
selection of the coal for steam boilers to have it free from SE‘PE‘:“:‘ °a;3°3:'1_

The mineral districts are grouped in different parts OlCt (la > sne:)res ot
ried in their character and aspect asin their products. : oal, n bui’lding,
saltpetre, limestone for common and hydraulic lime, san s]torru;s o s ang
and firestone, limestone for building stones and marbles, ¢ aé o,rr o o
coarse pottery, shale for firestone, fire bricks and pottery, an eg'}al  ohstances
manufacture of copperas, are amoug the mest important min :
of economical interest. . ..

These substances occur in abundance within the limits of t}::isggtg,v 1:;:: _
few of the locations, comparatively, are either krfo‘j'll or ?rfp:r).ble medicinal
mass of the people. In addition to these are various (}t:?lmdony agate,
springs, petroleum or burning springs, and lead °:ie: Germany into sma
and amethyst, such as are extensively manufactured n, 3

i i arts of the
ornamental articles and precious stones, are common in some P )

State. The mineral districts of Kentucky embrace in the aggregate almost
the whole area of the State. : ) ther
The coal, iron and salt districts occupy about one f?lu]l t‘}‘!’é:l% ;:11:% of
State, and are par*s of the coal basins of the upper an 'ge oceupying, the
The coal formation of the upper Onio 1s very efte.“‘“'a land and Vir- -
eastern part of Ohio, the western part of Pcnnsy]santm,o F Ke}; tucky. The
ginia, and about 7000 square miles of the eastern par o eontios n Ken-
coal formation of the lower Ohio embraces about t“ye ve o extends
tucky, most of which are in the Green river va]}e),' ’ﬁ‘diam
across the Ohio river up the valley of the Wabash 1n .

least 1,600,000 bushels of coal ‘are sent

. - . t
#The data thus far obtained, justily the couclusion that 2 Licking, Kentucky and Green

to market per annum, from the mines in the Cumberland, Sandies,
rivers, )
i anized. Itis yellowy
+This mineral is common in some of nur coal beds, and may be easily rec?;;‘;zpd ith it; but its
: H
hard and heavy, and is frequently mistaken for gold by those who are unf:::t:;le o barns, with a
hardoess and brittlencss will enable any one o distiugms’hl it. |I'£hplil: “lw e o,ﬁron,nnd which
aves a red residue wii

blue fame,and the odour of sulphur, and lea ‘
is attractable by the magnet.

. . - d we take the falle
$The terms upper and lower are convenient for conciseness it description, and

of the Ohio at Louisville ag a natural division hetween them.
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The western limit of the coal formation of the upper Ohio in Kentucky,
may be indicated, approximatively, by a line drawn from near the_mouthkof
Tyérart’s creek, by West Liberty on the Licking, the forks ‘gf the Kentucky
and the South Fork of the Cumberland into Tennessee. The country east
of this to tae west line of Virginia abounds in coal, iron ore and salt.

The boundary of the lower Ohio coal formation, within Kentucky, may
be indicated by an irregular line drawn from near the mouth of the Wa-
bash, £5 as to include Henderson, Daviess, Hancock, Ohio, and most of Un-
ion, Hopkins, Muhlenburg, Butler, Edmonson, Grayson, and _a small portion
of Breckinridge, Hart and Warren counties, Below the coal formation isa

formation of slate rock, several hundred fest in thickness, and q.boqnding in
iron ore. It forms the surface of a belt of country several miles in width,
and extending parallel to the coul {5

rmation from near Clarksbarg, in Lewis
county, S. S."W.across the Licking, between Owingsville and the narrows of
the Licking, thence by Irvine on the Kentucky river, thence S. W. by Stan-
ford and Liberty across the Cumberland river. Another branch, as it seems
to the eye, (although in reality it underlies the surface rocks between the
forks,) ranges from Irvine along the base of Muldrow’s hill by New Haven
to the Ohio river. The iron ore in this formation is exceedingly abundant.
It appears to- be a calcareous and argillaceous carbonate of iron, but it has
Dot yet been analysed, so far ag know. Itis extensively used in the man-
ufgctun:e of iron in several of the counties, and particularly in Bullitt county.
It is said to make ron of a superior quality. Itoccursin layers in the slate,

either as continuous round or oval nodules which vary

In the ravines an,

ual disintegration,

formed, the nodule
arge quantities,

: k;;{ne furnace locations were observed in severa] parts of the State, while

?a mgl theb%re.ologl;:al feconnmssance, where abundant supplies of ore\l'night

¢ easily obtained for Jopo periods of time Such deposi d

. S ¥ eIvel

between Mount V 2 deposits were obs

ermon and Irvine; near the Blue Licks; between Irvine
and the forks of the Kentucky; lle
of the Licking. U authoaeen O

e Ko [ amd betweer wingsville and the narrows -
survey, if authorize the Legislature, will doubt-
less cause hundreds of valuab] i e di e ‘
N e locatio S
10 the e ns to be discovered and made known
€ remaining portion of the

State is most] i i
substratum, and forms the riche roduotins o 0Y limestone as a

st and most productive agricultural jon
of the State This, also, may be Ye agricultural reg

. ! . roperly ter

its mineral re e noy vei roperly termed a mine

d on the hill sides, wher
and forming a clay whi

e the slate is undergoing contin-
s of ore are found in

ch washes away almost as soon as
abundance, and may be picked up in

. ral region, although

i sources are not Yet understood or appreciated: = °
esides the llnlgstgne, the diflerent strata of whic}

ydraulic lime, bmldmg stones

: ! are adapted for lime,
» OF marbles, iron ore qb

_ X ounds in many pla-
nd in smal quantities |

N numerous localities.
COAL FOI’LMATIONS oF KE.\'T(.’CKY-

T.he coal formation, or those rocks that contain coal
may be caleulated at 12000 fquare miles, Coal jg nolz’x
area, neither are the beds

cover an area ‘Vhich
in '.1“ ])]'J.(:(Z ick o
f § N l L » S, thlc]\ enouch, [¢)

ccessible over alj this
1 of a suitable quality

i t e
“far more pleasant for domestic use, and do no

-05%
' T it Y Lo v havé
"The general boundaries of the two coal formations ﬁlolt'{iﬁg&syrgcks,
oon aigready described. These formations are compose |of various rocks,
Ef:l? as sandstones, conglomerate, shales, ltl'mtﬁitg::s:scgf?rock L iron ore
o
San r the greater portion o mass oa
e tion fz;rgig)zw%ry where attracts the attention of tl:l.a tm:c:}}:xgnl;)); the
forlr:lmt(:g?asx,nic scenery to which it givesrise. T lusrocl; é; ETO:Sed only one
wll -u{ated to atiract the attention, as the ot_herts, “:;rising‘ E‘ ose ,the . pe-
zzr;e covered with their crumbled up fragments ! k
. e ' distinc them are
'teg’lr‘%g?:gzﬁf ?sl?fofi];o, perhaps three distinct 4qualmes,,bu‘t all of i
bituminous. . R L. con
arieties are LT R |
'i[‘sl;e the common’ bitumu:ious, ortcalcir;gag(oial:dhere in Jomps when burn:
. " N A A ca ) ‘ ' : .
"2d. " A similar coal which-does no ¢ and ache! o
ing, but each piece keeps separate and dx_st.x%lc‘ L I
3d. ‘Cannel coal. S heat, but - the: two I o
" All these coals burn well and give out much e b v of sr.nokgrf;gg
i he air.
t, li - are diffused through th These
. . t, like lamp-black, are 2} ity potting in
Whllcgfeal;f:e::’cfyss‘?o;ked extensively in Kentucky, and are yg
coals a

to more co 0ses, SW ron WOI‘I\S,
V- l) y Ch as fOr 1
mmon use for a great'. arIEty Ofpu )
m

1 e:
ious ki boats, and for domestic use
ills ies of various kinds, steamb ot it 5
The s mlnb,man?}?ﬁ{?tge:o%sumed cannot be estxmat:iu(igr?; sye,n ¢ down
— aggre%aiefqom' 400,000° to 800,000 bushels p&l}_ a;‘ DI A o the other
Shopose t.a> d river ‘io Nashville, tothe Iron " tohe f{entu‘cky o Frank.
i s ee: that 200,000 bushels descep e bsehals desconds
}mzns 13 T;ig?iiswns on the river, and perhaps 100,000 bu :
ort, and o T ps. o )
Licki two Sandies. . .  large quan-
TN an(il( 32%?(? iOrt:rt:efurnaces in the coal reglol;xi c‘(:/Ii)f}I:ir:]lethe S tgate, and
ti oo saltlwordsit is probable that the c9al consumel‘Q 000 bushels per
gltytOf cto 3(;‘3:11 the Cgmberland and Ohio, amounts OO ¢
at sen : o e
' i rrapidly t
an'ri‘l;lmlxse of coal for steamboats is increasing fa{.‘ moT? rapialy
erbpufposes, and for the fqllowing reéxsﬁorx;s an
. 1st. It makes a more uniformly ho €

) : L m G0 cord of wood; and
that of wood. - . ee uivalent, 1n eﬂ-ect, toa Cord wood at $2 50
2d. Ten b}l)]Sh%ZroEngaiI: ;Jricg at 10 cents per bl;i}:e]‘;i:? three fifths.
as coal maﬁ " ano;; in the use of coal is very g{' nd wood is as 1 to 3.
pe;gor%,h; :rg::ht of equivalent quantitles:f ‘ﬁaahad wood is as1 to Zf d
. S : ntities of co: ities of coal and
gt:. %:Z ?;k}l;roin?iq:;‘;aeﬁ?: gtu :;Jutting equivalent quantities of
th.

. ' o " and
waood on board steamboats a;z r?iul;ytoii.the sctual outlay of purchase
e
- Thus we see there isan

. -
l i n f the artic]e, and alSO in the Eloht X f, P p ,
S Hpme t o WElg [s) and space occu led b

-

han for oth-

d is more easily regulated than

i e i 200 bush-
thesmatexl-)m].ts that'consume twenty cords of woods perdlerfl, burn by
teamboa x ! L
els of coal. - R -
: C - e Triplett’s Ch:cul;r.‘ﬂ ) [ApP- to S. J_]
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Hon.D. Trimble, in his reporton thecoal and iron tradeof Kentuc_ky,mude
tothe Legislature at its last session, estimates the amount that Kentucky
~would furnish to steamboats, if all on the western waters used it, at 400,000
tons, which at 10 cents perbushel, and thirty bushels to the ton, would yieldan
annual income of $1,200,000. This estimate of the consumption of coal
for this purpose is conceived to be a low one,
are rapidly increasing, so the means of transport must increase in a corres-
ponding ratio. oo . e
The economy of coal over wood, as wood is rapidly decreasing in quanti-

ty, and rising in value, must necessarily cause its substitution as a means of
motive power for transport within a few years. . . - . L

During the reconnoissance of the past season, I had occasion to examine
many of the coal mines which are now w,

X rought in Kentucky. The system
generally pursued is a very defectiv

. e one, and must eventually cause a great
expense to be incurred, or result in

I the abandoriment of the mines. .
Mines and beds of mineralsare of public utility, and when exhausted
they cannot be renewed; hence it becomes a matter of moment, not only
to the proprietor, but to the people, the State, and the Nation, that they.
should be wrought in such a manner as shall produce the greatest quantity
and best quality of the materials, with the least waste and expenditure of la-
bor, time and money. = ' . . . .
The course pursued in many of our mines, is to mine into the coal bed on
the side of a hill, where theé coal is in a position nearly horizontal, and ex-
cavate 1t until the roof falls in, or until the miner fears being crushed if he
continues his work. This js th hy '

! en abandoned, and a new opening made at
another point on the hill side. : » P ith

“The hill s; i i inge
wl,‘ere the rock above, for want of ::del oo thus riddled with o which
will make future mini

equate support, has fallen down, which
wav ng both expensive and difficult. *Such mines are al-
1}\,5 more wet than they would be under other circumstances. : -
tho~: iml}n{es in the world are capable of being more easily worked than
horaizorlxltal e(rix‘tuc'ky. _ The strata of coal and iron ore are in a position nearly
mine be o 'P p&“g Just about enough to permit the water to flow off, if the
abundancop?neh on the right side of the hill, These materials are in such
wator tra:s n tt e hills above water level, and on or near important lines o
cessary to port, dthat hundreds of years must elapse before it will be ne-
od wl;}:]]d 2:3; :el)rmto the earth by means of vertical shafts, This meth-
Fr':i‘r;{!e, Germany, &%c.eat expense for ‘drzﬂmng, like the mines of E ngland,
doublzg;;rac&g:?ocgis ie?f ?hlefdefecﬁ"e System of working the mines, is un-
Do capital, and hence. ; eral lact, that they are workeg by men of little or

: » it is necessary for them : i rith the
least possible present expense, regardless of théo‘_extrnct the mineral with
mine. For the same b u

! . ture good condition of the
o epar e aCh;re‘:;seon, tilx(ose who mine the coal send it down in boats
prof, bt furon & chance :sz, le_t. They thus sometimes make a handsome
Eransport anaocntly,do 4n enough to defray the expense of mining,
This, like any other branch of b .
ETeatest advantage, Tequires the
capital, in the varjoys necess
or transport o 3 market, &:c,

*an command a large capital

usiness, in order to be conducted with the
mvest

! ment of a considerable amount of
arles and conveniencies

for mining operations,
.‘E(lfor borated or joint stock companies, which
» “hd exercise un extensive sphere of influences

as the population and business -

. -this expen:
- convenient to water transport, it will well repay thiserp

i 1 of this
- .who gave me much valuable information upon tae €0d. 0

i _

<inust alivays have ‘an importarit’ advantage o;'gr éndiv{idd:lq qidgegiz yv.ho can
. is own smaller capital and personal influence.- | = @ ~Tos s
af’ggh:xsmi: lmarkets; for the coal now sent from the. mines, cught 'tl%lr?nfgeri '::
-bedepended upon. . There'is always an unpleasani uncertainty, !t;,]‘ l:rd o
:psodlfcer and the consumer. - Coal yards or. delelpots shdoul_d_bf; he:t;ml;e : d in:
o - .. . - . . . by N . te unng S .
- al towns, where coal can bé collec :
anno:fl: P};l:m;gar and Ehus give a certainty of supply to l?inei) part%;;e:;mii :f
sc;oﬁtable sale to the other. Another advantage wou d thz g:mm u,nity;
1v?vhen the supply is certain, so as to meet all the .wants of 1 . mu
the consumption will rapidly increase.-.” .

~

s

":.%0 7 -\ RECONNOISSANCE IN THE COAL DISTRICTS.

el et s
. L

Co S e es where the people
- Daring the reconnoisance, coal was seen 1n many plz;-ci;:hf;;g:)eb&rvﬁad
scarcely know of its‘existence. ‘I will mention some oare kng\vn o the in
where coal occurs, some of which are worked, some, are & S etE
habitants, and some have not before been known. ied in the bed of Clear
5 A coal mine at the level of the Ohio river is ;:oxf"‘the Ohio river about 1 .
'Efeek, near Henderson, and ax:iother Ecndt }tle tla): r?la f:et thick, but was covered ”
; : is stated to
mile from Henderson. The bed is stated to Sit* L - -
by the high water of the Ohio at the time of my visit detson to Owenbord’,-
=Y Goal is found in many places on the route f’Pm.He%,ens “Six miles from |
in the banks of the creeks, in the hills, and in d.‘g‘émf well. - It is mined on
Henderson a gentleman dug through coal in sinkinga wet. . 525 R
~ fver, w-" LTl p oL T et ool where it oce
Pl.?rl;crfell;;;fif :‘g:i;ﬁs, and which are so mdxcnt;)ve;lf; z‘;'ael ‘;1}11 d on ex-
curs ii I?early horizontal strata, are ‘eamgtg;?tg;c}e, s in the hills, dist_incﬁ
i ] where it crosse 3 bt that al
?t[:ilizg:izlogtg cg;?' :r):li observed. There can scarce be a dou

i rlain by
. wenboro’, 1s unde:
this region, from Henderson to Green nver, and O ’
- (=]

) 1 of the
beds of coal, although much of it is probably below the water leve

. " Tes So
i ¢ i ut as much of it lies s
.¢ountry, and would require drainage to work it. ' B ek o X e de-

T Hen-
' -een Tiver, the road between

m d pri increase. -From Green Tiver, e

d A dewczsggllo}rigds along a natural ridge for several m gh

‘aerson an

bruptly to
" the wet lands. This ridge slopes off gradually to the south, but abruptly

s ts the natu-
: bles in'many respects f
i ings at its base. It resem . the N. B. of .
the north, th}l 'tsl?;“::%al banks. It continues several m;Legt ;3 on it, as Mr. :
Bazvet:;gizf (z)md several fine private re};lde}rllce;o:rg fniles N. W. of Ow-
AR Y hers. onharbor, . h
i b’s, and others. At ! - »s where coal has
s, nd 1 il rom the ier, 2 sevel PeRE N0
? : iti e be b ick
. : derable quantities. 1! to 5 feet thick an
:ﬁzr;e %l:?r:h laa(iz?s:nark of 316 Qh'io'i‘? ptil;lri:st?t:fxg lt)(;al‘;i :)me resemblanICe to
! B li t thick. 11S 1 fthe country. saw
covered by limestone 4 fee is made in some partsof th .
i t is made 10 SOT d not see €ither,
that from which hydraulic cemen f the mine, but could n :
imes t the mouth o R d limestone
the ‘1‘°a1 andm?::::ﬁnl?ag caved in, and covered both the coal and JimesToR>
in place, as | rth ha 1, R o

: . it ex - obligations to Edm :
-+ €1 may here be permitted to express my oblig

part of the Smg. T e,

und T1. Hopkins, Esq. of Hen P
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5 coal bed forms a bench or terrace in the hills which is easily
tt}re::ed g;'h: practised eye. The strata dip slightly to the N.W. Sapd'stone
overlies the limestone in a bed 14 feet thick.. Shale, one inch in thlclmcis,.
intervenes between the limestone and coal, and shale forms the fioor of the
coz(‘30;11 is found in the bed of the Ohio river about 1 mile above the mines.
It issupposed by those who have endeavored to trace out the extent of this
coal bed, that it underlies about 3000 acres of land. _1 should not be sur};

rised if coal should be found every where around Oweribore’, at some deplt
te]ow the soil, by boring, as it is a part of the great coal formation of t 13
Green river and Wabash vallies; but should this be the case, they coul

be of little present value, so long as they would require draining, while
such an abundance can be procured from the Bonharbor hills without
this expense. - .

Coal has been found in small _qu:mtities at Rumsey, at lock and dam No.

2on Green river. It is not improbable that beds of greater or less thick-
ness underlie the whole country between Owenboro’ and Rumsey, but the
country is so flat and marshy,

that it could not be explored with advantage,

if itlies below water level. A seam of coal of 8 inches was found at the
falls in digging the foundation of the lock.t : -

Everlie’s coal bed is ten m

iles southeast of Rumsey. The coal i‘s ;hree‘
feet ten inches thick, overlaid by thick bedded sandstone. The coal is more

or less mingled- with pyrites; but that which I saw, would not be injured
for ordinary uses by the quantity of this mineral contained in it. There are

Some appearances indicative of a coa] bed above, and of another below, in
the same hill, but.no opening

has been made to ascertain ‘whether there are
coal beds of workable thickness. The mine, at this place, is 70 or SO feet_
above low water of Green river, and about 400 vards from its banks. :
Coal was again observed about five miles south of Everlie’s bed, about
30 feet above the river, at the base of a cliff of sandstone, which is exten-
sively quarried for'the locks and dams below.
coal are on the immedijate banks of the river,
and contains pyrites, Passing thence up the ri
aspect of coal and iron ore deposits.
many places,

On Pond ceek, at Vaught's Mills, two beds of coal are opened. The lower
coal is near the leve} of the creek. It is 4% feet thick, overlaid by shale.
The shalg. about 12 to 20 feet above the coal, is filled with layers and no-
dules of iron stone. Sandstone overlies the shale, and continues some dis-

tance up the hill. ‘At about 70 feet above the lower coal js another seam
of coal six feet thick

> It contains some shale, and is covered by a bed of
shale, and this latter is overlaid by a thin bed of limestone, Nodules of iron
ore, some of which co roceur in the earth arising from the de-
composition of the shale, :

about 15 or 20 feet above the coal.

The coal is three feet thick,
ver valley, the hills have the
Traces of iron ore were observed in

*This coal tract is owned b
worked, to furnish coal for steal
io svgar boiling. -

¥ Rober Triplett,

Exq., and must undoubtedly soon be extensively
m boats, and for the

southern market where large quantities are used

gations to My, Livermore,
son, of Rumaey,

+1 am under many oblj

Msj, Dyer aad Dr. Jupr the Engineer of the Green river navigation, 10

for much lnca} information and many kindnesses.

The quarry and underlying

coal in
Tt is not impossible, however, that there may e
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. 13 - orks-are situated five miles-‘ southeast of Grpenyu_lc.
M?lgk ﬁzg Zrii(;gdzvlarge'blast {uarlxlgxceh\¥'it!1~ th<: lnter:lugfno?g s;?s(zltm :;1;}}
coke. Ie hasan abundanc_e of coalin the vicinity, an . .  of

i i i illaceous and calcareous carbonate of iron, as .
:lfllstnrlrl]czlu?ugiis fl':o?nSI?ttsy::pgect; (for I-have not analyzed it.) ]T his o(rie bixtihls .
' ¢ thick. He has another heavy ore bed of the oo iuc alr: l:flll~ )lll
ﬁfiieentfge er oxide of iron, or limonite, filled with fossil shells. T :la i ';as
g.zol:rledeGrI::enville contain indications-of iron ox:e,‘but.nofr?ézul::dz-‘m oration '
have been made to determine the extent or thlcknets_saomile X “}-  Buck.

At one of the ‘coal banks, about three quarters.o amile s N O e
ner’s furnace, and near the slaty ore bank, is a distinc 1a bont s(ixteen inches,
There are he;-e two distinct beds of coal;-the upper, about si

! . There is
" and the lower, about thirty-inches thick, separated about four feet The

. 1 i ici .t
more apparent derangement in the stratification. of the rocks in this VI_c.lm .y"
t g B exr - - : . °
than I have seen in any Ot‘helr part tt)lt; _g{;:tttlécmk}(;f Mr. Baker’s well, thirte.eﬁ )
k, is in is hi
ey et el e e e & il it
fr_mles S.t t;;ces :i? coal and iron ore: - This is near the :(_)fl‘;tu: r;:]liles south of
éequen iver coal field. The limestone is only thleEf ot[ e limestone, nearer
B;i?rl’; l and no coal is found, south.Of 1t henii%eth(; Sblulhem boundary of
3 :ner’s Furnace is also : shel: the for-
s At Bk Tursce I 0 b U o
mercl“,):in eca;tried south, into the limestone regllon:lfiof S:ndstone of the coal
B:fker livge s on Jacob’s branch of Clifty creek. The

; ¥ ese streams. , .
measures shows itself in many places in the vallies of both th

iver is near
: : f the coal field of Green riveris n
- Another point on the S. boundary o -Bowlinggreen.. . .
Muddy riveg on the oad from, Greenfield tfo BO: of %ﬁe high hills near Wag-
Coal may ;Jerhaps be found in thf_cqpiﬁ]:fzgl Bowlinggreen crosses Greer}
soner ik ouis gg - s o
lg_onegs, Iv: }i‘:‘:othti ‘Q’:ﬂ f;;icire%mhowever, svhere there is not a'thll'cl\nes.s..‘ |
ver: ! 3 . i oL
100 feet of sandstone above thq limestone. W. of the western margin of
- Somerset, in Pulaski county, is a few m%lesthe astern part of Kentucky.
the upper Ohio coal field, and which occupies the caps };)f the h:jge}:
f e every where under-
; ithi ‘miles of Somerset. The limestone ¢t but it changes
est hills Wmlu? ~tw?i§,nl ]frf %entucky in both the coal ?rizlirr‘lsejd sl;n dstone. A
in characier on T; north, and in Ohio becormes & ﬁ?ehb Cumberland, on the
Fne secton o thess rooks s exposed on the barks 0 long the South Fork of
e sec ; e hi ‘
th Fork. Yo, are here
road from Somerset : q;h:of]m;nd all the rocks of this 1’?g}r1n:¢t)lr?tr:1ins 1] the
the Cumberland contal " tﬁe cavernous limestone, which N iosouts, and
observed, superposes ol‘{le . and which, in Kentucky, II]leS’;1 ‘floor for the
iref ol o\fesh ((e:st lickx};)’\'v from personal observation,) as a 100! s 5
rkansas serves, S b Fork, an
coal formation... . . . . mouth of the Great Sout o
lives at the mo seam of coal abot
John Beatty, Edsqr ‘;ggy :;{)e]igations, has opened n(slnr;ﬁli t:et:;‘r:re e beds in
to whom I am ulnisehouse, in the hills. - It is beheverraces ocour here in the
2 miles & fr?m ‘vorkable thickness. - The same dtescribed. Coal is worked
tl}ese} hll.ls of av 1 deposits that have before been de: Esq. engineer, has thqs
hlust,hasslgutt}}‘xelfgxi of fhe Cumberlond. A. Snyd?r’ u5q. engt -
en the : :



268

of 1837, p. 119, 120:" ' .
Coal is found in great abundance, and is first mined about sixte‘eti and a

half miles above the i
month of the river, where the vein is sai
. o ve
three feet thick ; it is hauled halfa mile ,to the boat lan(lililnl: "aid to be, about
b o°

" uIn H v X
alualflnr:i?::];a::igvbi{me the mouth of the little South Fork, twenty five and
three feet eight is -]‘e ?10;-] th of the_gre_at South Fork, a vein, va{'ying from
three feet );%ears ¢ 125 (;) our feet six inches in thickness, has been worked
for several yea c . r} at abqut haif a mile above the Little Jumps a vein
“Thence to trt)\ene. » Irom which several boat loads have been taken. ’
ville, veins of coa]mo?';\s';nr%ozfs' tt}l:ii;l.pl-oposed road from Louisville to Xnox-
od s two and a half feet thick: iness may be found; the only one examin-
Is sald that a vein, four feet th; . a »
. - t t :
w}z'l'(l:‘l;l :l;;earls the river in;mediate]y al}:ci(\:-']: t};llsc::)es(;?ngfoum‘i on Bear creck;
- appears to be goo ¥ \ . n
pa}:}ﬁi b¥ sulphuret of iron.g rode and burus frecl
. e formation of the rocks i .
1 is is i i ich i
vex;} nearly the sama (e Lok Tegula'r, the strata having a dip which is
Bituminous shale is found at 1 |
the river, overlaid by
of black flint adherin

described the worked coal and the associated rocks, in the

. D

Y 1n a grate, but is accom-

1.found at t.he surface of low
gutnets}:one, in thin layers,
aqtion of the water, " thyep wose of tho
cliff of limestone ris.es Ahanree and a half

m‘l .y
n fl (e,z'ﬁig?ig:ﬂ t’dppeare q hg tliuehwater, and at fifteen
esto i ! 3
than seventy feeltle—iat‘wlts base; at twenty miles %hé hagil"nhgt S(\)\[!n i
twenty three miles the abs composed of thin layers, chiefl 1?5 ?m ?iwr:v
fragments of sandstone an]:f ]a t the edgeof the water wg; :: 1 lcél lz;n thz"
to the thirty fif ne and large masses of conglom From ihence
¥y fifth mile, where the limestone was ﬁ]s()trrs]:ite.in fr‘l)'rfri)' tfk'l enfe
, cliff of only

about twenty feet hivh, it ;
oty €l high, 1t Is more or less hj y
ne, and sandstone conglomerate; the h}illllgdlfanvby e

he o} .3 . i
1ght, with cliffs composed of thick beds of clng gradually increased i

thence, 1o t i

Suffician l;c[a) :xxr;fstlgg f(;f the proposed road, them:-%?k.me;?(;e on top, and

erate strata or veins o:;' ord] an opportunity of tracin thse Pl oA

upper one is said to be coal are found among these %Ed mf e stonne” e

cighteen feet above the eflghleen inches in thickness ats od§zmdstone. b

et six inches in thick second, which is from 1hreg o e oF 2bout
S B thickness; the thind jo abon ree feet ten inches to four

and 1S on} ‘et - .
“The m{ l;l-‘; inches thick, sixty feet below the second,

b ' rlicle of trade is —tw
all:zl&e;la ‘C(.lch, have been sent fro?gal]h tl“
SIXty thousand bushels ha\'ceb:

were ready to |,

. e sent down t} iv

mine above thel; 7 the river, €

. ; . Coal has als

e ove uf‘? Jumps, but the exponse Ofs hal:o.been sent from the
Ir. Snyder lla:c a]“ to be abandoned,” auling past them, to the

the Cumber] b0 made man 5 i m m g

mberfand and m © many observations

md uch importance, no';hsnlliqckcasl_le, in the coal reav?igr (‘Iasure ents along

]ata‘ for the geolovical Y in statistical details, but in P ft]_mt‘arge {ieemed of

owing extracts from ,\Iﬂ‘ estizations that may hereaf; “hording important

portof 1837, pages lll; Sn_\.'der’s reports, are quut‘ldl?r ve made.  The foe.l-

%v + 116, and 105, 106; ed from the Engincer r

water, ét the mouth of
of a light color, with nodules

miles up the stream, a vertical

‘t::;o:ft l(l)z;)ds, of about two thousa‘nd
w sec,o:x ank; and from the second
nt, and twenty thousand more

A engineer report

se rocks which are exposed to the
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. #There appears to be abundance of coal, at different points between the
falls and the mouth of Buck creek, a stream which falls into the Cumberiand
about seven miles above the Great Shoals. There are only three points at
which it has been mined, the highest is about half mile above the mouth of
Laurel, where there are’ said to be four veins; one in the bed of the river;
anothertwenty feet above the water, and about two feet thick; a third about
thirty five feet above the water—forty-inches. thick ; and a fourth, said to be
sixty or eighty feet above the river, being four feet thick.

«The third vein is that from which two boat loads have been mined, and
from which they were obtaining coal at the time the survey was made.
The second mine is a little more than a mile below themouth of Laurel, on
the left bank of the river, being on the same side, and apparently the same
vein whi~h is worked above. It is about thirty five feet above the water, -
and is forty inches thick. Two boat loads have, also, been sent from this -

lace. : : .-

«From this point to the commencement of the principal mines, about
eighteen miles below the mouth of Laurel, it does not appear that any coal
has ever been mined for market, but in a distance of one and a_half miles
farther down the river, many mines havé been opened; some of which are.
being worked at present, and others have been abandened.

«There are said to be three veins of coal; the highest is from four feet to
four feet ten inches in thickness, and is about three hundred feet above the-
Jevel of the river; the second vein is about twenty feet lower than the first,
and is one foot six inchesin thickness. Coal has been obtained from each
of these veins, but the upper one is that from which the coal sent to market
has been mined. _ o . . .

«The principal mines are opened on the right side of the river, at the dis~
tance of about one and a quarter miles from it, so that the coal must be.
hauled that distance to be put on board the boats. The large vein has, also,
been opened on the left bank of the river, atthe distance of ten or twelve .
hundred feet from it. A small railway has been laiddown_from the mouth
of the mine to the top of the cliff, from whence the coal is sent down to
the landing by means of a self-acting inclined plane. .

«]t is said that in 1827, the first coal was taken from }hese veins to be .
sent to market, and that in 1828 only five boat loads arrived at Nashville.
In 1829 the first drift, or under ground working, was commenced-j—all coal
previonsly obtained having been cut from the crop oredge of the vein, where
it comes out to the surface of the ground. From 1829 until 1834, proba-
bly from twenty five to thirty five boat loads, per annum, averaging seven-
teen hundred and fifty bushels each, have been sent from the landing; and
from 1834 until 1837, from seventy five to one hundred boat loads, per an-
num, averaging three thousand five hundred bushels each, had been sent
down the river.

“Sixty thousand bushels had been shipped prev
survey was made, and thirty five boats were then

tide. . . .
«It was found, by leveling up to the tide marks, thata rise of sixteen

feet and eight tenths was required, at_the coal landing, to en.ntl))]e tboaf?s,
drawing four feet of water, to pass the Great Shoals with safety,{ oa sbo vz;
lighter draft are sometimes sent when the -water 18 only twelve feet abo

low water mark.

{ous to the time when the
loaded and ready fora
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“ <3 e . .. . .
of llhe‘:v?l:i:::("is nﬁt’i that'tlxt; cost of wining and delivering coal, at the mouth
and 3 half canse :r :Lr‘xﬁla ll‘-'ﬂ]f cents per bushel ; hauling to the landing, five
one haif of a cenI; er ;)leh, 1f>:1dmg, one half of acent, and baling the boat
in the boat: A p' bushel: maklpga total cost of nine cents per bushe
y b average boat carries thirty five hundred bushels; it costs

one hundred and forty dollars s ir
transportation isone hundred :,1:11(:11 (tl\fill'];t}{ogotlilg;? five ~d01]ﬂr5- The costof

3,50 , . :
0 bushels-of coal, at 9 cents,. 315 | 3,500 bushels of coal, at 23 cts. ~ 805

boat, - . R R
Pay of l?ands and expenses, " %:})‘8 1boat, -. . . . .- 35

JENS

Total cost a{ Nashville, b R_tvalue at N.ashvilleh L. $840

“If the infortr:ﬂ:‘l Pl'oPer per .cemage for risk. .
is three hundreg an“;)gf:ecfﬁ"?q 1scorrect, the present pro dnce of the mines
sand six hundred and si)):t odsand. bushels per annum, equal to eleven thou-
mme}s since 1898, one mil}lriozl};nts nls; ﬁnd the whole amount sent from the
equalli i : hundr ‘
q?%rl;‘:lg :‘l'lilﬁtynex%lht ;housand one hund:e(}iz:i](%i 2?;::;" fsiivetthousand bushels,
0 dou . x tons. .
Some future time, 06 ther e 2 considersble article of transportation at
- at various points alo . ant indications of the S f ore
“The produc ng the river, - presence 0

. ts of aori R .
their amount, griculture, above the Great Shoals, arevery limited in

About on
e hundred corn boats, carrying four hundred bar-

rels each, and fro
K . m tw, .
hogsheads, Weighing 15656“1%'5'10 twenty five tobacco boats, carrying sixty

lower part of {je river, each, are said to be sent annuelly from the

“The formatj
r on of t .
the falls with 5 sand be rocks i very regular throughout, commencing at
stone conglomerate, in thick beds, with

» dearee or more Ination in the direction m

e found in tﬁ‘iear the mouth of Laurel the“::foztﬂhie?xtl];eie-

From t first makes jts appé: ¢ of the cliffs, and two miles below, the

ence it gradually pi rance level with the surface of the water,

out the whole ; ¥ Tises, and forms cliffy : e of the water,

S los Lo 10 the Tennessee ling, - ' 2r.0Us Points through-
S below the mouth . .

4 . of La .-

feet thick. Aab.“\e the water urel, the upper stratum appeared to

. —it Wo . .
shelly, and abt SIX miles below e m']c;suﬁ]yitfa]me' and about two and a half

. : out t \ : o
eight miles jt en fect high, the straty beinLaure]’ it forms a cliff rather

A is twent fee ; g very near]v d
hmelsltone are blye, ha}\r'innt tlio}e the water;“an zixte;r?nl:"l)'mof tal. At
small nodules of black frigy ! cuons of sl iles the beds of

four hundreq Tos JoL Bt At the Great Shoge o PR together with

throughout gh containing g ; the clifis are th d
3 the leney £ flint petrifget v . c1Tee an
Fork, where astratc’ugo ﬂl.e shoals and ‘to the rl:ms' These cliffs extend

outh of the Great S
rer down ek Ss Elz?lle appears at the surface of thco\l:':lh
. i 1! for({ l?f‘ shale rises three feet above the-
Dronr they GL}' high. At sixteen and a half
suriace of the water, very full of
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petrifactions; and at thirty six miles below the mouth of the Great South
Fork, the cliff was composed as follows: base, thirty fest of blue limestone;
next above were ninety feet of black slate or shale, surmounted by fifty feet
of yellow sandstone; and on the top were eighty feet of blue slate or shale—
total 250 feet. At seventy nine miles, the hill appeared to be composed as
follows: one hundred and’ eighty feet of limestone at bottom, overlaid by
fifty feet of shale, twenty of yellow sandstone in thin layers; and seventy
of shelly limestone—total 320 feet: Thence to the Tennessee line, the cliffs’ -
are from two hundred and fifty to three hundred feet high, with numerous
shells and ether organic remains. Sandstone and shale are not found ex-
cept at a distance fromr the river.”” . .
On Goose creek, coal is said to abound, and to be dug in many places for
the salt works, and for domestic use. The necessity of meeting an appoint-
ment on a fixed day, at Irvine, prevented my visiting the coal deposits and
salt works of the Cumberland and of Goose creek. S
 The road from Somerset to Mt. Vernon, passes near the west limit of the.
coal formation. Most of the rock is the limestone, which is the floor of the
coal formation; but sandstone is observed in passing over many of the kn.obs,'
and iron 6re occurs in many plaées on this route: It is not ascertained
whether it occurs in workable- quantities. A thin bed of coal occurs in the
hills at Mt. Vernon. 1Its situation'is believed to be similar to that of a thim
bed that is very common through the country between this place and Irviney
above the cavernous limestone, or below the congl‘omerate rock. sho hich
. At Irvine,onthe Kentucky river, the cavernous limestone occurs in’ the Lg
hills, and the highest are capped by sandstone and corrg_lomerate. Itis pro 3.- :
ble that the thin coal bed, above referred to, may exist between the sand-
stone and the limestone, but it is scarcely probable that it will ever be wqu-
ed,so long as the beds on the bank of the river, near the forks, are PTOd“(it}Ve-
Irvine may be considered as the extreme westerly :boundary of 1the coa}th 9{—
mation, and coal cannot be expected inany quantity there. S }?teﬁﬂ‘l‘: y its
imbedded hydraulic limestone and iron ores, forms the mass of the rom
the river to an elevation of Q}OOho]r 300 }il'eeEt:.
As thestrata of rock dip slightly to the & !
ky river, from Irvine to-trl)xe F?"orkz,- we pass; in succession, Over tj};‘t" rgck:
that overlie each other, and jvhich are seen 1n the hills at Irvine. * :;.1 Eu
120r 14 miles above Irvine, we have passtd over the slate rockdwt hlc - az_;z
plunged below the bed of the-river, although at Irvine 1t for{n}e ¥ 4;1 o
of the hills for 200°to 400 feet high. Limestone then succged; in ngt'ter s
along the banks, but this in its turn, also, sinks below the s;‘regm ?h i
cending to the rock shoals, about 3 miles below the mouth of t e Sou ’
and disappears from: the banks of the Kentucky. and its 'mblétq'l'leilomefate
. The limestone is succeeded by high bluffs of sandstone and cong i as-’
which also sink below the streamras you continue to ascend. The l;?:atpthe
ses along the limestone bluft’ for a mile or two on the shelf or terrg o e
junction of the limestone with the sandstone, and ﬁqally the .secon odently
shelf of sandstone succeeds, which is 70 to 100 feet thick. Here we }e'll e
came on to the coal measures, although no coal was seen. The huls

{s) 0Sse Shﬂ]e (o)
i ate and dec mp S d ¢
acters Of ior!n, SOII’ Stlndstﬂne, S]

the coal measures, with frequent indications of iron ore, a "y
al traces of black earth from the disir(lltegrmlor{T of c:);ll;- R(?;Ii{essi]:g(;rat the

i ride is tised ‘eye. Near k
cient endmgito satisfy any practised ‘ey ' e Capp. 10 S 3.]

S. E. in ascending the Kentuc-
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gl?i:tfhﬁg S;i;%egp ;:}l;eeé{, a fine coal bank hasbeen opened. Mr. Welch th
the Kent: o e State has examined it.  Coal mines are oi)ened alon°
and a the banks of the small stece, °f, the South Fork in great numbers,
bank. The coal is froe?;mals"eams which enter the river on the right
care ks taken 1o poul m 3} to 4} feet thick and is of good qualit Too littl
Pick out the pyritons coal, some of which is 1}"c;und amlong

that of good quality. .
? ¥s aud which w
tation and market pi’ice of when sent to market, may injure the repu-

but they are moderatel uncﬂhe °.°8-1. The strata dip slightly to the E. S. E.
the natural slope of thﬁ k.a“ng‘ Some of the mines drain themselves by
to keep them dry, even ?Ocl ; others require a drain, or pumping or bailin
p? ralel to each other égrrtxée:f? ?ﬁe face of the hill, and whell':': the adits ar%
of coal, hav ; e mines, in wh
situated in fhfei ﬂ?ﬁe roof, and others one of solid s:rtnsgs ms toTbE the same be.d
lieved that at 1easg_s near the river, and about 80 or 90 fOne. ese mines are
all the river hills fro;v?hbeds of coal are found in these l?i?ltsaboe'e 1lt._ Itis bé-
stream.—Few of th & mouth of the South Fork for a o, df)a is found in
into the hill ¢se mines have been caryj ong distance up the
Passinol fs. . I ied more than 60 to 80 feet
rom Mr. Maguire’ -
mouth of* guire’s, near the Mj _ )
were e:’;Tfol'lb]eSOme creek, the Sandstogildd]e Fork, over the hills to the
B oo Socry where observed. Numerous s and slates
. in . al
hills of the river val‘l:c}mesi In the banks of the I?:a(t)gr cour i
courses, but the valj i eTe 1s some good land for ti] urses, and in the
formed by the erosi?/ys are generally very narrow r:; lage along the water
the opposite sides of fhic‘loﬁ, of flowing water, s’i::e t’;‘lpplear to have been
Planes coincident, ag thouva 165 are at about the same e?esz};tq gy rgcg) cir
ion
continuous, but ;iize w:;;

through and wash, gh they had been on
settled, as there iseicilli‘lgz]la gy the ﬂowing wate(;f The . .
nd adapted 1o tillage, and; > country s but thinly
ths are the ) 1t Is considered impassa-

le for wagons. By
agons.  Bridle pa
transporting any of the Produce of th:nly roads, and there is no means of

boats at hj
X Coal Walsg}sle‘:;?ti?tﬁz (in l{)aCk hoses. country to a market, except by flat
etween Col. Haddoclrs &), Of Caney creek .
exposed, were thi;}.o ck’s and the mouth of T:oﬁﬁzgolr?,é hgui?:}i{eoge'&he c;'eel;
» but ] s, wher

he mines of
Kentucky, neoro 20¢l coal are 6n the Jeft bar] |
Ty H t
extensively :rirrll{egpbi(ime the mouth of eTrE?E)ll{eOf he North Fork of the
hills, about 273 feey abognlf to Mr. Haddock Thes\?me creek. Those most
along the hill V€ 10w walter of the river,* '0;:?1-5 ltua}:ed 1?) the river
L, . Ings have been made

s at Shor[ interv

rals, for

: ) 1n th oo o O Some

in tie direct; &.adjoining hills, al‘houﬁﬁniref yards, but the people have
3 (=]

feet thick. Th ndoubtedly exists in the
. v eu d A m,
to 16 inches ﬂlick,p;?:; E;l‘:;ﬁg 1 The coal bed is 4 to 4%

g inches 2 into . tuminous coal, 10
oal does CRINgG cubic or rec nts,
ness of about three fer():ctn c‘f:\? n burning, The ézz%:}ar o fments.  This
iol Eh.at of England angd .Ohio . IVer.Y similar, in jts mine:;c;a}'.lornxs 2 ek
1ave been told ; byrps very t kindles very casily e\'(.nocut:lal characters,
> Yy even with a candle, as
v

ry freely, wi illi
¥ freely, with a brilljany white blaze, and with
Ay -

he bed is common bj

. ide T Lotler'y ineer Report, 1 ° 73.
ng port, 838. pag
ey M F W E R ¢

- was observed in the valley of Frozen cree

. but the country is almost entirely in a st
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out emitting the black, sooty, and flaky smoke, like that which is given off
by the coal of Pittsburg, Wheeling, and Brownsville. This cannel coal is
very highly esteemed for domestic use, and very justly so. It makesa very
brilliant and clear fire, with little smoke or dust, and is particularly adapted
for parlour fires. I saw no sulphur in any of this coal.. It is said to bé found,
however, in the mine, in lumps at the bottom of the bed of coal, but it is not
disseminated, and is easily separated. :

This cannel coa! is mined with difficulty, on account of its hardness, and
its breaking equally well in every direction. There are seams in this coal
which divide it into blocks of several hundred pounds weight, but the
miners cannot easily get them loose. It costs more to mine this coal than
the common coal, and it ought to command a higher price in the market.

A coal bed, about 1 to 1% feet thick, occurs in the bed of the Kentucky
river, near Mr. Haddocl’s house. It is the common bituminous coal. It

dips slightly, and disappears beneath the waters of Troublesome creelg. (?oal
k, but the seams are thin. Indications

from Frozen creek to Hazlegreen,

of coal were frequently seen in passing .
ate of nature, and impassable, ex-

cept on foot or on horseback. : . )
I(‘l)oal is stated to be abundant near Hazlegreen, in all the hills. Thin beds
of this combustible were seen in the beds of the creeks, but these were too
thin to mine with advantage, except when theyare laid bare on the streams,
or require but little stripping. Much coal has been loaded into boats, and
sent down the Licking, which was taken from the bed of the river, at low
water, a little below West Liberty; and several places were seen, and oth-
ers were mentioned to me, where the same has been done in the beds of the
North and Middle Forks of the Kentucky. The expense of mining the (;10?]
in this way is very trifling. It is merely prying up so much TOCké w{;xc hls
easily effected. At another place, near West Liberty, 'coal underlies the
alluvial bottom a few feet, and a small expense of stripping, uncovers the
coal; and each boat, for_its load, removes an area of coal from the bed
equal to its own.area. Fach boat carries about 3,000 bushels. )
A coal bed was observed in the bank of the Elk Fork, three or fOUl‘»mlles

from West Liberty. It was about 1 to 1} feet thick. R

O‘I‘nIro: ire lisefli.rgrt found in the vicinity of the river at Ringo’s Mill, 140
miles above its mouth. Ore beds of about four feet in thickness occur in the
hills on the left bank, and extensive beds are found in Fhe hills on th'e opp(jj-.

si ar Fox creek. - Coe - o - :
m:‘ ’II)‘:;lr:zki’rgg ;islzrict, on Slate creek, was accurately giescnbegi in the }'_ei;;ort
of the Chief Engineer, last year, as also beds of it in the vicinity of bear
creek. - ] )
“l\kly own examinations have led me to believe that the iron m(-;:_ :vhlc};
occurs mear the river from Cane _creek to Beaver creek, at dis gncs
between 180 and 193 miles from the mouth of the nver{ tli né(:;(taen 1&1‘1}1;
ant and of as good a quality as in any other part o ! he St e
ore is found in veins of from five to fifteen feet thick, near the S an
hills, and in beds of from three to ten feet thick nearh thex;'bzl‘lrren(r]r; sc;'ibed.
is found overlaying the stratum of limestone swhich has S;aen e den st
«Jron ore is also found in most of the hills between Slate crees

. : xtensive.
Liberty, and near MecClure’s mill, the beds are very extensiv

.
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“The coal district on the upper part of the river was accurately described
in the report of the Chi . .

ef Engineer above referred to. .

“My own examinations have led to the discovery of a number of veins
which were not known to exist last Yyear, but as yet none have been found
of greater thickness than three feet two inches. One mile above the mouth
of Blackwater, three veins have been discovered, overlaying the stratum of

limestone which passes under the bed of the river at this place. The lowest
one is 30 inches thick

» and is separated from the limestone by strata of clay-
colored slate of about fifteen feet in thickness. The next vein is eighteen
inches thick, and is found in a plane about twenty feet high. The third vein
is found about ten feet higher up the hill. The two latter veins are separa-
ted by strata of sandstone and shale. FromBlackwater to West Liberty, veins

of coal are found at almost every point where the mountain stream has
washed the earth from its bed,

: and uncovered the rocks which compose
thg hills. Two miles above Black

alive position as those last des
Jne vein three feet thick is
In the vicinity of West Lib
inches thick. Thinner vej
road from Owi
served to com

cribed; the lower one being three feet "thick.

found opposite the mouth of Greasy creek, and
eIty two veins occur, which are three feet two
ns occur all over the country.”* On the State
ngsville to the mouth of Big Sandy, the coal formation is ob-
mence not far from the crossing of Tygart’s creek. The iron

presh at ghe base of this formation, were observed in the greatest abundance
1n the hill tops of the first divide of th

b . of th € western waters of Tygart's creek.
Coal s seen cropping out on the road side about two miles from the cross
zo s,dngar Carter C.'H., near a Mr. Carter’s house, Coal in thin beds
at ;mi) s fm the vicinty of Carter C. H., and jt is supposed that thick beds
ce]l}t,znteq?lzﬁ(ti)b}i: explﬁrzéllon. One seam of coal 3 feet thick, and of ex-

'y 18 Work 9 , 1 5
;ear Froality, | Trimb? ‘1’1ear Carter’s Salt works.t A coal bed is worked
- urnace.r It consists of {wo e i ; r 10
Inches of slate; they are wmkeii TxTzr?é- ll>§ 24 inches repareted by | '

the coal of Greenu .

: county, Mr, i i re-
.marks:“?here is at al] the}) furnae)e’ Fraoastin, of the State Englncers,

& Co. 5, except Raccoon,||owned by D. Trimble
the o {nilsn}el?"%i; st%?; coal; they lie belogw the iron and in the same ridges;
arge quantities Y be minous, of second quality, but burns well, and is in

3 the ¢ngines at the furpgce are driven with it, and it is used
¢ manufacture of j

Strata abave the coq] i sand or s}
the colliers can dig about 70 byl

trance of the drift. |
t . t Y
is froc o the S average

. g;f;izgeggzc}ze 4 oned are brqught forward
such an gy ¥ rapidly traversing through t}

A e of coal deposits, w .
light by a carefy} examina(ionl.) * e may expec

MUestone, and under it slate and blue clay;
1els per day each, and deliver it at the en-
cost per bushel, delivered at the engines,

to show merely, that if
1€ country, can exhibit:
t much more to come to
® Vide Report o,
3 1dem, page 99,

K™

{ Mr, Buford, one of the

State Engineers, page 95, 1137, tldem, page 100,

£, Trimble hag lately opened a fine coal bed penr the Roceoon Furnace
1

water, three veins oceur in the same rel-
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- IRON ORES.
{ e : i of Ken-
i on some of the iron ores
av had occasion to remark upon so he iron ores o A
I.ha.\ e ’I?;:ai};e found in four different geologﬁ:al"pzzléldo:s ;nd he State.
gk t ¥ecent is bog ore; it occurs in mars '};hbriron %, aod near mio
ol syrings, i s mor e e of holding it i solution, ei-
X in iti hey lose the oldin '
ngs deposit it as they lose the O e,
tl}:ef'ebsplt:v:xgpora{)ion, or by the extrication of t(lzx':‘:?hers.
‘ t:I‘hiz ore is not so common or abulrlld:mt ilis'ormation
i i re of the coa .
next in order, is the ore ¢ ] . . Fnodues
The n stone, or carbonate of iron, in layers, o e O hers it i i
?]at}L;r:hales ar;d fine sandstones of the coal mii?cfn 'i‘he e e is very
ni ide of iron, in composition. e O rcoeding.
. wide ol ot where it Is ex
nite, or hydrated pero o eountY) | eling:
S in the furnaces In e kidney ore,
extensively used in t e dock oe, . ore, 3
. n by the oo it breaks out in rectang
ly abundant. It is known by s O o brea gl
i i X it forms s , ( oma the ore
s toglts f}?m:nd‘x}}:eerr: in courses of nodules, it comes fr
masses or blocks,

in weight. .
in round lumps, from a pound to 100 pounds lnectiog with the limestone at

i in con .y
Limonite, also, forms exmnﬂ:ﬁxi:}idi\llgrlie the slate rock of Kentucky
ures,
the base of the coal meas . . aroous
It is extensively w?rke? f?;qftﬁaﬁzz been already described as a ca
he ore of the slate forma ¢ " d lime. ' -
cla'I\‘r iron stone, or carb%nﬁte (;'fliggl:xi;:e, or hvdrattled pe{ox;d: of iron, b
] many becs 0f "L iacent limestone. N
fross o i alst?‘;n of }t'he slate with the ‘su?Jacositions above named, aﬁe
R e i ores the various geological POSIty different parts of the
All the iron ores in th ' ne one or more localities, mf iy, but s dif-
worked for furnaces 111 f:‘:mﬁned o +ho coal district 0
State. Iron ore isno

: monwealt .
; tion of the Com and can
fused more or less abundantly in z:;?lrz’v:fern Kentucky 1t abounds,
N n

de
i 3 jons already made,
In the coal regions OI‘;"::S:SLPOSE(], from the o-bs-e?;a:ilggth ot ons yard of
never be exh:austed. milles D may be an averag ofone Yo
that on 12,000 square ) 3

ing thes
: without counting g
iron ore, in the coal formation alone, itho o e Each cubic yard o

i ] i 000 tons to the
stone regions, where there 1se$;gzal; n}; aston S ar iron, or 5 . .
i will i average,
this ore will yield, on an ave .

It is in some places,

about fuur miles

e.
near the Slate Furnace, . confused and

n at the ore bed, resemblin

o .
f this may be see ts an appearanc e aggregation
* A fine example 0 the first glance, PREsClt T " be owing to the close 38 in the
from Owingsville. The ore, at ination, it is foun ch having a cavity
but, on close exami nuric irregular layerss ea]- composed of an 2g°
ith conce L s oalite
b :"::e ore is a perfect rcr;ugl'::::‘ed b;a matrix of the “"l"t:
ed, ! ce < ion.
centre. In many parts .of he 0-": of,the size of mnslard_ ey ;imn in chemical compo:u: of the
gregate of small, spherical gral:; or a hydrted peT x:‘de :een worked around the ehi bottom,
- is limonite, t has € aching ¢
compusition. The ore is i e was not seen. 5 feet, without T€ his bed
juncti i bjacent limeston thof 12 to 1 s very acre of 1
Jjunction with the sub) ! to the depth o1 2=/ at 15 feet, €  eriained
awell of ground of which it forms au’:i:i’ Estimating 1ts ‘md-(: ebss this ore bed was “°'.a’“:.ril?l im;
and many suppose it to be 30 l‘ee; r iron. ‘Theared undefl‘:l' if f,, take the :urround'l;‘lii'  bad
willyield auLeast 35,000 tans o) DT L st here, an several hundred acres. ! -
but it estimated that 1al k“:ain the same bed, there may be
i on

Account, which probably ¢

entucky.
basboen worked since the first gettlement of K

contorted stratification; p
of a great number of huge geodes,

in courses of nodules, -
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acre, or 3,200,000 tons to the square mile, or 38,400,000,009 tons olrlxa;lhe
12,000 square miles, a quantity sufficient to supply a ton of iron, :]mt?on z’{
to every individual in fthegUg(i)ted States, (estimating our popula
15,000,000 of peo le,) for 2,5 ears. . e

bur ’ores too,pinftenzi of being zccumulated in one mountain mass, 11};?
those of Missouri and Sweden, where but few furnaces can be supplied mo;'
the combustible necessary for their reduction, are spread over agreat arezflac_
country, where the fuel, the water power, and every facility for manu
ture, exists,

Inthe part of the State, on w
ulation shall become too dense the
bituminous coal, of the best quality, may be substituted and dug on her
spot; it may be used without coking, as it does not cake and run toget 1
in masses which might clog the furnace, but each piece keeps separate, an.
forms porous lumps of beautiful coke, The coking takes place at the trun

ad of the furnace, and the heat ari'sing from the burning bitumen m‘?)l’
¢ economized in heating a large air chamber, through which the tubes ' Oh
the hot blast may pass. This method, in part, is already practised in the hig

furnaces, in the highlands of New York, where much wood is thrown in
with the charcoal of the char,

8¢, and its blaze serves to increase the high
temperature of the hot blast. jod
. Ch_arcoal-made iron, is better than that made with coke; but the penﬁ
is b,ehe_ved to be not far distant when the coal formations of the valley of the
Ohio, like that of South Wales, shall be illuminated by their iron furnaces,
and that they wil] our country.

be the great workshops of i
e counties of Greenup, Lawrence and Scioto, bordering on the Oh::;‘
at the western outerop of ope of these formations, already show the fires

more than 20 fury nly as the beginning 0

hich the calculation is based, when the petgz-
to permit charcoal to be the reducing agent,

4 1aces, and these are considered o
the iron busmess,x

' LOCALITIES OF 1poy ORE.
Iron ore ig said to
umsey, who pave me

Y : showed me a piece of lead ore (g2

len’;) from th? same hills, A vein of this ore isd sx;.]id tc}) occur there.
umr;l: ?s: fdlfo bserved in the an¢
tion; al}s,o ?1 i Lonnt beds may probably be found by a careful examind
mills on P e(ziu Lew]SbU"g i also in connection with the coal beds at Vaught's
ond creek, Ty lower ore bed consists of a bed of shale, with

abqur}d in the hills on Rough creek. Maj. Dyer of
this mformation,

* Hon. Dayja Trimble made
Yy and to thay gentle
c.bsexv:d inthe N, E. Part of the Siaqe
Sincere thanks 1o Syiv ‘

. ester Welch, Eqy.. ep;
Prosecution of my labors. [y, ha’: n:t’::;

sources of Kemucky, but hag
. also structj
Z:::\:::";o:‘ of the minery) Products of th:clil::s :nf :he C°'P5r
. vl
Dot i:u: 3 lhx.ckncu, &e. of the differeny rock I’m-mn:"x“yII )
5 ® Lngineertg office, They wiy “fford ; on:,. an
Y) thould the Legiahturo Rithorizg jy o important aid !

an able repory 1o the last Legislatare on the coal and jron interests
man I am under obligations for many juteresting nnd important facts
here be allowed, also, to express, publicly, mY
ef engineer of Kentucky, for the aid he afforded me in the
y Seen a closs Observer, personally, of the mineral re-
of engineers af the State to mak®
streams. roads, &c. with mess”
d these are encered on the map?
U prosscuting the geological suF°

I may

tiven iy
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_ . . is exposed on the road
s and thin strata of iron stone 1m})eded.0 It ‘li :alI;o observed in the
m:ldmegm“ 20 feet above the lower coalbmme. It Jil‘not seem to be sufficient
side, 2 bove the coal mine above. Yimonite. and some
decomp?se?os??llsii(tl'v exploration. - This ore ways mostly limonite,
i ntity v, : . -
g} %ﬁe masses contained fow?llblgnri?ies S. E. of Greenville, near E.uil\nex;;s
) abounds in the hills P beds are very thick, and,
Irollllo{]Nzi'ﬁsr in Muhlenberg gounty(-)nes Z?g[(;-f%fckner’s ore beds 115_ 15 fee(;
; are extensive. ) of which is oolitic, and
nndoubtedly, they a ;v ore bed, the ore eci-
% nother heavy ’ although I saw sp
thick. Mr. B._ has a The latter bed I did not see, g working ore.
illed with fossil shells. The latte and appears like an easy
ﬁﬂe&ns of the ore, which is hmog:% :ﬁg hﬁrs about Greenville, and on the
: e
ications of iron ore were seen s. .
Inleii_.th that place to Glasgow, in many ?]a]ce iron stone, abounds in the
""‘;‘g r.‘ﬁ? calcareous carbonate of u'gn, org ai‘:elson county. It occurz 115
rgi . New Havenin I Ny interstratifie
Tle d north of Ne is rock is here in
slate hills east an in the slate, and this ro : d has de-
avyers, in the slate, he hills, an !
balls, nodules, and 1'1%‘/ here the slate formed the c;a..ps of ;n the surface, or in
with the llmesto?f 7, the balls and nodules of .Ore’ e }l,]tp They are also fre-
Cﬁmpo_iei;?; !i)n:i E‘r};,m a few pounds 1:0 : tp:e;n‘:ﬁ;%e t.he water has \;ashed
the soul, g=] bers in the ravines, They are heavy,
d in great numbers in_ h unchanged. ya This
quently foun the slate Jeaving them unchar on the outside. I
and crum:leis?(‘i:azn a fresh fracture, .and br%‘gll;:lll Furnace. .
gray 1n the I ly used for making iron in the ! orade of the new turnpike,
ore 15 emgns“:f}ymiles from New Haven, OE thle te rock, which was partlla_lllly
About2 or 23 mil | position in the sia ’ The hills
i natural posi i umble out.
the ore was SZ?dl?hlets nodules already bzigxnn;r;é;r o ! two, yet the ro;:k was
decomposed, he grade only a ¥ : form a clay.
to form the g ing to pieces to 1o
had been cut down to tion, and crumbling town, on the turn-.
in a state of raplﬁ gtf;gtt??\fivas seen 13 miles from Ba.r(?s 3 d, b tv
Iron ore in small qt : .. were observed, bu
pikie towards stvmfﬁe hills, small nodules of iron or5 quantities as to be
Near Frankfort,::llt indications of its existing in su e ]
there are no appar d to Danville, large
. . the road to " The
of any importance. iles from Standford, on the road side. y
~ About one and a {lﬁg "{)’OG ore, Were observe‘{i th turppike. It was nlo;
masses of gOn orei,n e“av:ﬁng for the gradet.‘t)ies At a salt lick about
had been dug up in excav ted in large quantities.
ined whether it existea In 1a 0 occur. . o from the
ascertal Standford, iron ore 1is S{lld t limestone a mile or tw 1 iron
miles from Standfc tified with the li -d to Somerset, anG 1
Slate was seen ml:felfsfrl, the road from Standgo}mm the surface md‘cta:'
! ’s hi appeare ! uanti-
fO(Lt x:il.sl\g:el:ir%‘:ar the same }{)la: e;vh(lattl;\efi'pit exists in any valuable q
or dant, bu . f stication.
o e S e
tiesis not k ! :

N

rasa
fully employed asa stimulant mManure, o!
be uselu

jz: it crumbles
] 1], viz: iter
of a good marl, - illae
esses several of the n:l]'“ﬂ"esw“s o atter mixed with ‘heml_’m e
! . e e
marl to many of our wils. 140 nd frost, and jtcontains calc?fl' severnl placesto contain vei .
readily by exposure 0 the wELTY i‘nd pesides, it was observed ‘In5 and lime, which, by decozg\'u-
ceous material that forms its basei d T alko contains pyrite and imes o o
i ypsum im; .
crystalized sulphate of hme::u;yl:vmm s well known 88 an- o
A i m gy y
tion of the rock, will for

1
ing, as a preparation for othar ¢rop

ithout doubty
*This material, slate, may, witho
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Indications of i

) of iron ore w :

o T ]to Standiord. were seen about three miles from Somerset, on the

ayer of i : . . .
pact vayrieties E;rfo‘}:’:mo?-de of iron, (limonite,) analogeus to the more com-
miles from Stigalls regr;te‘,’ :ft }itbout one foot thick, was seen about 1 or 13
Iayn}f county., ’ e road from Somerset to Monticello. 1t isin

. 1n the hills 3

iron ore were s::;derg‘lﬁ the South Fork of the Cumberland, indications of

quantity could not'be asze(;rt?li‘:a; of fine quality, and easy to smelt, but the
er, the Engineer, who mue 1 eéd without minute explorations. Mr. Sny-

1 1e survey of the South Fork of the Cumber-

) and, in ei hteen l ,
134 lundr i 4
24 : i ed and thlrt Se\en, fouﬂd s"la“ q i i ) .

; . as told PR
eight miles above the mo tlhat extensive beds had been discovered about
certained to be extensive auclil of this stream. Should these beds be as-
t""h-lqh I observed in that vi:;l' ‘of good quality, as well as those indications
afclhty for manufacturing il;g;)’ ".hﬁy B"Olﬂd be valuable, as there is every
of water power i with advantag, i

- In the river, v e. There is an ab ce
b?mldl:s::’e 2?d -beS‘dess There are éever?xl alilr]r?gsz:gne
d on the imm“d%'ter for carrying all the machinery for
ty's, and d nex1 the l'ac(e3 r:;te banks of navigable streams, Fur-
cour'xtr\' :;dLm-]g};S, and have the tru:dl;h}? \'t:jl'tlcal limestone cliffs at Beat:

31300 with a fal] of w ead at the ,
be used twice over o‘:}“\sf}; water between the sprin };2 ng;n_e.ral le‘%l of tt}:e
) eels of the largest kind gsand river, sufficient to
ind; while the pigs of iron

could be slig dir
tl
reat abundancee:n g’nt:a:he boats below, As 1o fuel, wood and coal are in

orms almost g} tar,and limestone f P
L all the cliffs >'one for a flux, in inex i iti
Iron ore, in consideragl of the river banks for r’niles. haustible quantities,

Madiso € quantity
010 . clag, which 152 lcks resuls feours 2t Blue Lick, and Joe's Lick, in
2N 1s irequently j e disintegration of th rock
others of cOp;ZEaZe- mat?er, Wll'}xlléﬁcl?g:telg’; n dry “?eather, witﬁ ilatthein in-
o :::;:Eaeti of iron. - Oate Roes, tho taste of alum, in
Clay. 3 animals resort to
< and Eshfhlron ore occurs in Jayers, and cour-
bl the crvStaliZat-e slate crumbles away by the ac-
arren surface of ¢ down the slopes on of the saline matter, the masses
Slebe lick, » and are thickly strewed on the naked

mble . ' some
d down algo j Places, these masses of iron ore aré

rr?f;;; 10 others
eddish broy,
H n, and

gationmavy der Temain up

surface, m)lc({i (;n 1l or that Sucg?rnlr&:ect I is thought probable, that investi-
cinity, shoulq 1€ Tavines abundan ’

3, 4S 10 justif ce of theore exists nak he
ore resembleg Justify the e naked on t

or me : rection of i o o

ah ’ ans of iron worls in this vi

great that the ¢ ird, compact, bluish Lmnsl;qn render jt eXPEd\ient This
Clnity wit} ose Obsel’\'er g grey llmesl but ; it.

; ) nver d“ll'l not be decei\-edone’ ut its weight is so

that szb:edld dm)t know it was iThe people of the vi-

, OUSCrve - S 1ron ore. 1 1

o e st o et e el Tt i suoands

- . seP“}rin of the Sgt.ne i]t has the same geologica
N0, thec slate rock in QOhi h

s °!ll-"1in};n%ne bodules or round n}::g’s:sn'i)n’ :Eg

nate of "'On, con‘ab §0me Carbanatc Of iron I I— n-

'0ing some carbonate of Jj ; xl(t: is

of lime.

rior, from a blueish grey to

S a\'cl are a
rb .
tucky, they gre ::;lte of li
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the kind of ore that is called in some parts of Kentucky «limestone ore.—

" /This term, however, is also used for ores that are different in aspect, and

from a different geological position, viz: in the rocks of the coal formations

The same calcareous iron ore as that at the Blue and Joe’s Licks was
seen in a great number of places in the valley-of Red Lick Fork, on the
route from Joe’s Lick post office to Irvine. Throughout all these hills, the
slate containing this irom ore, underlies the limestone, and this the conglom-
erate of the coal formation, which caps the highest hills.

The slate hills about Irvine, and particularly between Irvine and the Forks
of the Kentucky river abound in the same ore, and it is thought that re-
search may here discover enough tojustify theerection of furnaces and forges.
Wood and coal are abundant and cheap, and water transport convenient.

Iron ore, similar to the conmon brown iron stone, (limonite,) calle_d “lime-
stone ore,” was seen in some abundance near the junction of the limestone
lomerate about 13 or 14 miles

and its superincumbent sandstone and cong

from Irvine. '
Frequent indications o

the coal formation near t

f iren ore were observed after reaching the hills of
he Forks of the Kentucky. It is not ascertained

whether workable beds of ore occur there. As iron ore aboxlndg along.th'e
western limit of this coal field across Ohio, and a part of I\.engucky, it is
highly probable that geological research would point out the particular loca-

tions of the beds im the other parts. : Y
Tron ore is said to abound near Hazlegreer. Isaw slight indications of it
in many places, and it may, probably, be abundant. )
Iron ore was observed in the hills in several places on the route from Ha-
zlegreen to West Liberty, and it probably abounds. - .
On the road from West Liberty to Owingsville, and between the former

place and Yoakum creek, on the ridge along which the road passes, great
lace where it was seen most

quantities of iron ore were observed. The p ; en
abundantly, is from 7 to 10 miles from West Liberty. It was l_lmom'teh in va-
rious states of aggregation. It corresponds in geo]qglgal position wit (s)ohrpe.
of the thick beds of similar ore in the north part ot Kentucky and ml o 13,
viz: above the conglomerate and sandstone roc.ks,.anq below theb coal te ds
that are generally wrought, As faras surface indications are to be trustedy

the bed varies from 2 to 3 fest thick. . L
- Mr. Utterback, who lives near }tllielz junctiolr)l of X,Ztﬁl;;rgstgg?]; avl:;t:négg
' N ills tops above ’

North Fork, told me that all the buss BoF ¢ this vicinity, the conclu-

with iron ore. .From the geological character o -
sion may, perhaps, be drawn, that the ore bed above the sandstone con

glomerate, must form the caps of many of these hills, while that :‘.ll;]):-}c‘f}oliles
above the limestone, and below the sandstone conglomeratz, mt}s bt we
in the caps of the hills several miles to the westward n

. I

- # Geological sectiony showing the order of superposition?

embracing the usval rocks.

Ist. Coal formation,
abounding in ni

24, Conglomerate and sandstone,

3d. Limestone, cavernous, abounding in springs,

4th. Fine grained sandstone.

5th. Slate abounding in layers an! . )
1 b 2o i {ossils. . .

Sih. Great 35 e . [App- to s.J.]

itre, grottos, and tock houses.

with few fossils.

d courses of nodules of jron ore-
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Sratenent of Blast Furnaces and Forges in the State of Kentucky, ez-
tracted from the Report of the Honorable D. Trimble to the Legislature
of Kentucky, at the session of 13378, page 20. ’ Co

— = b, )
g s, 1288 ¢
5|88 |22 S,
ownERs’ Namps.  |Names of Furnaces < § = 3 =-°-“5 £
in GreenupCo. | m . | 8= | @ = 8
oo = = = o
O B =i © - 5
; = 5 I =
Shreve, Paul & Co. - | Bellefonte, .l 1200 9s3| 2.72 1
Shreve,Poage & Co. - | Amanda, - - | 1000 | 233 | 2.80
Tnmble,W_oodrow& Co|l Raccoon, - - | 1300 | 2S0 | 2.50
D. & J. Trimble, - | Argillite, - -| 800 | 2s0| 250 1
Wm. Ward, . .| Hopewell, - -| 60 230 | 2.50 1
G.’W. Darlington, - | Globe Furnace, - | 600 | 275 | 3.00 '
M'Coy, Poage & Co. -|Clinton, - -| 950 | 260 | 3.15
Ste\via)rt, Gre::ine& Co. | Caroline, - S owsu | 800 | 275 i
o. do.-  .|Kentacky Steam,| 650 | 300 | 2.75
Cuddy, L'lthrop & Co. | Oakla; dy - ., 250
_Ward & M'Murtrey, - Pacto{lus,, - . 600 | 300,) 3.
R B

The quantities of metal made at the Jollowing furnaces and forges is not

known.
R
OWNERS' NAMES, couNTmEs.  \Furnaces./Forges,| REMARES.
Robert Wickliffe, W Bath, - . 1 1 |Calcareous oolit-
o ic limonite ;hO]S-
ackson & Wheeler, - Estill Falusble works
John H. Baker, - - Bullit’t, . é }, gﬁ?:ﬂﬁn‘?’ﬁs'
Miller & Irvine, « | Nelson on Salt xiver
Holdiz)rman’s heirs, . Green ' : !
o. do. - ' ) 1 !
Harrison &C:. - - gi—l:t’ - - !
Buckner,Churchill & Co/ Flar * - | 1 !
Buckner & Churchill, Muhienl;urn ]
B, 0 1|1
Total, - o
| i - - 21 11

\\

-om information collected by Hénry J. Eastin; Ion-

, page 145-146.
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1,626
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1 00
1 00
2 00

25

‘pesn auojsawl]
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0
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3}
3}
3

2
3
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364,000
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. 181,220
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7
7

3
4}

-past [e0d 3U0IS
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10,170
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-yse[q w sde@

No.

132
118
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270 | 372,501

202

FURNACES.

-
-

Bellefont,
Bellefont,
Amanda,
Raccoon,

OWNERS' NAMES.

-
-

Shreve, Paul & Co.
Shreve, Paul & Co
Shreve, Paul & Co.
D. Trimble & Co.
D. Trimble & Co.

Sandy, -

Little Sandy, -

Clinton,
QOakland,
Caroline,

McCuddey & Co.
m. Stewart & Co.
Col. Waid,

Wi

McKoy, Poage & Co. -
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FURNACES.

Bellefont,
Bellefont.

Amanda,

Raccoon,

Sandy, -
Clinton,

QOakland,

aroline,

Little Sandy,

1,
’

OWNERS' NAMES.

Shreve, I’aul & Co.
Shreve, Paul & Co.
Shreve, Panl & Co.
D. Trimble & Co.
D. Trimble & Co.

McKoy, Poage & Co.

McCuddy & Co.

Wm. Stewart & Co. -

Col. Ward,
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SLATE.

The slate r9ck and its valuable mineral contents, such as iron ore, mineral
springs, salt licks, &ec., have been frequently referred to. This rock, and its
sub-jacent limestone, which has been described as the “great limestone,” are
the rocks that underlie most- of that portion of the State called the garden
of Kentucky. The character of the country underlaid by this rock varies
very greatly, according to its thickness above the limestone, and the conti-
guity of large streams. Near the' rivers, the country underlaid by the slate
is very broken, in consequence of the tendency of this rock to crumble by
exposure to the weather, while the rills and” streams wash it away, and -
thus cut down deep and narrow valleys. At a greater distance, where the
drainage is not so rapid, it forms level, fine lands, of the best quality. The
soils resulting from the mixed fragments of the slate and limestone,are not ex- .
celled in fertility, probably, in any part of our country. . .

The slate contains pyrites in many places, and by the decomposition of
the rock, and of this mineral, copperas and alum are formed, and it is not
improbable that localities will be discovered, where these materials may be
manufactured with profit for commercial purposes.

The slate frequently contains small quantities of gypsum, and this mate-
rial is frequently formed by the combination of lime from the rock, and sul-
phuric acid derived from the decomposition of pyrites. The decomposed
slate rock is well adapted in many parts of the State for use as a mineral
manure, and it cannot be many years before it will be extensively emHIO)'ed
for this purpose. '

NITRE. SALTPETRE. NITRATE OF POTASSA-

This substance has been made in considerable quantities in Kentucky, but
it is believed that but little is now manufactured, although there are abun-
dant means. The nitre occurs in two different geological situationsin Ken-
tucky, viz: in the cavernous limestone, and in the superincumbent conglom-
erate. : .

In the first, it is found in the earth of the caverns, in the form of nitrate
of lime, and perhaps other nitrates, which are deqomPOSEd by leaching the
ley from these earths through wood ashes. The nitrates are thus com‘.em;1

into nitrate of potassa, which is called nitre or saltpetre. The nitrates in the
caverns are sometimes in an unctuous clay, which, when wet, becomes Very
plastic, and from which water will separate but a small quantity of the nitre.
This is the most difficult to work. . is fi

The “nitre” of the conglomerate sandstone above the hmestonel,1 is 1e;
quently a nitrate of lime, which requires the addition of wood ashes or .°n
potassa, before the nitre of commerce can be procured. The Sltuan:;lts le
which the nitrous earth is found, are very striking. This kmd‘ofbsa'r; ;Igg
forms precipitous ledges of rock, which frequently 0'\'erhang'the1rf ;151 r;wckg
almost the whole of the western edge of the coal formation © XF the niy.-
aud Ohio. The rock crumbles away below, by the crysmhmqt‘llo:rc;ck over-
trous particles, and these, with the sandy grains fall below. i rlme 1. Some
hangs its base, and grottos of greater or Jess extent are 10 kov'e rhang-
have been seen from 100 to 300 fect in Jength, and with the roc
ing from 10 to 40 feet. - N ’
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The earth beneath them is more or less impregnated with nitre, and even
the rock seems sometimes cemented by it.

- These grottoes are commonly, and very appropriately, called rock houses.
They afford a fine retreat for wild and domestic animals during storms, and
not unfrequently the traveller makes his camp in them.

Rock houses and nitre deposits are also found in the sandstones of the coal

formation, but they are not so numerous as in the conglomerate sandstone

at the base of the coal series.

MINERAL SPRINGS.

The mineral springs already known in Kentucky, are numerous and im-
portant, and to many of them a high value is justly attached. Others, that
are known to the inhabitants of the vicinity, are not generally appreciated
as_they would be, were they brought properly before the public. = All the
mineral waters of the State, as well as the various mineral substances, that
may be of scientific or economical interest, ought to be carefully ana]_vzed
by an- analytical chemist of the highest attainments, in whose results the
most implicit confidence can be reposed. The results of such investigations
would, undoubtedly, tend to improve the modes of application of some o0
our materials, {u)d introduce more perfect methods in the manufactures O
many of the mineral products. The purification of salt waters, the grain-
ing of salt in the form of alum salt, and improvements in the iron man-
ufacture, may be anticipated as results to be derived from such investiga-
tions.  Of all our mineral springs, the salt springs are of more economi
Importance than all the others.  They are numerous, and already furnish
large supplies of salt for the consumption of the State. They do not seem
to be confined to a particular geological position, as has heen supposed the
cass In some other States, but the brine is found in the coal measures, an
in the subjacent slate and limestone formations, of such strength as to war-
rant the manufacture of salt, where there is a sufficient demand, or means
of easy transport. ’

theI ?;:emnatiltufye‘: bger} ii:ble to procure the details to show the statistics of
e ot manu }?:lsur? o | sentucky, but it is estimated that from 500,000 to
C’omu,mnweaith %h:asél?;:sn;idé annually at the different salines of the
ufacture about 200,000 bushels perozii\?:;k, near Manchester, alone, man-

Bu{nmg springs and gas springs are not uncommon. Of the former, the
Esttriot (::JTt l(‘\\{gxﬁh is tge oily scum that is inflamable) is occasionally saved,
poses. g appﬁergioes :"Buslmess to save this material for cqlnrr}ercial pur-
ern markets. Many hundrreza useid, Drobuayaands a high price in the east-
be aunually collected at the :iizf\igreg‘;()bap ly many thousand, barrels might
duce an aus he springs in the State, and would pro-

nount worth noticing as one of our min 1 d
The gas springs a gra’ procucts.

re also not uncommon rolvi
drogen, which takes fire and burns w i o e o,

ith a white flame, are most
burr numerous
?\gg vf";eoi?\l;?)%i ooffujfefrl: :&p:‘calxgns. They are natural “gas works,” and in
readvy . > : -
; ady economized, so as tolight villages, light-

« .
Mur. Snyder, Engincer, Report of Kentucky, 1837, page 124
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houses, &c., and they might, also, where abundant, in connection with salt
springs, be economized in boiling salt, or for warming houses, and a variety
of other purposes. . : .

The more common mineral springs, such as chalybeate springs, sulphur
springs, &c.,are numerous, and many of them are known, although few are
appreciated. They are natural medicinal everflowing fountains, appointed
by an allwise Creator to cure, or allay many of the diseases incident to the
climate, and as the country becomes more densely peopled, they will, doubt-
less, be more fully appreciated. Some, as the Olympian springs, Harrods-
burg springs, &c., are already the annual resort of the invalid, and of much
of the wealth and fashion of the country.

None will be mentioned in this report that have been before maTde known.

A copious chalybeate spring was seen on the left bank of the North Fork
of the Kentucky, about 14 miles above the mouth of Troublesome creek,

Another was seen within 100 yards of BMr. Haddock’s house, near the
mouth of Troublesome creek. ) .

A small chalybeate spring was seen at Joe’s Lick. e

Chalybeate springs are particularly numerous in the slate region of Ken-
tucky, and many of the more noted licks are in this rock.

LIMESTOXNE.

This rock underlies a large portion of the State, and in diﬂ]'c;rentt }}Jarts,
gives great variety to the physical aspect of the country, as well as e_ag;
ricultural character of the soil. The limestones of Kentupky are as xianp l
in their appearance, and fossil and mineral contents, as 1n their geologica
Pposition. ' - o

The principal masses of limestone rocks occupy three distinct geothglirl:]a.
positions in this State. They are all more or less fossiliferous, contain g‘
the remains of marine animals. ~They are— )

Ist. The limestone beds in the coal formation. )
2d. Cavernous, below the conglomerate and above the slate rock.

3d. Great limestone below the slate.

. 1st. The LIMESTONE BEDS OF THE COAL FORMATION ar € ntgt ‘;i?;l t?&fg;;l:
are adapted for building, for lime, fora flux with ores mmari]e
and in some places, perhaps, for an ornamental stone or ea, and its general
9d. The cAVERNOUS LIMESTONE OCCUPIES an e.xt_enswe-m‘]_ ’nder tne “Bar-
limits may be understood by remarking, thatitis thef%c(.n:;’e fact that no
rens” of Kentucky. These Barrens were S0 called from

cers ved b
trees grew there, while the other parts of the Smt:r‘tvsegs a‘;‘;{i‘oas(i?l‘hpeng
a dark forest of heavy timber,and covered in many p thof fine grass. The

trable cane brake. The Barrens were covered with ﬁ%;c:\:‘t, hof fine 4 aio the
subjacent limestone is so cavernous, that almost 2 the warer i the e face,
caves and fissures of the rocks, and ﬁpws in strear " ;ew e oterrancan
which occasionally emerge and soon sink again to T alt o procure
course. Water is rarcly seen, and it s often exceedingly

N . ive, and no-
C . ¢ - il is highly productivé, !
it, even for ordinary domestic uses. Lhe soil is b3 roductive and extensive

. ; i dp -
thing tends so much to prevent iis occupation: 31 for domestic uses, an
tillﬁge. as the want of an abundant supply of water [App. to s.J.]

36
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for farm stock. It is believed, after cxamining the country, that this defect
may be remedied to a certain extent, and perhaps entirely, by boring arte-
_sian wells in the same way as salt wells are bored. Itis believed that'the
" water will probably rise to, or near the surface, and perhaps overflow in ma-
ny places, so as tosupply perpetual springs, which will be as valuable as the
natural ones. Should the augur pass into any fissures of the rock during
the boring, it would be necessary to tube the well below that point, 2 d
have the tube fit so closely, that there would be little leakage. L
The reason that the Barrens were not covered with timber, issupposed to
have been due to the dryness of the soil, and the sweeping of the praire fires
over them annually, thus scorching and destroying the tender shoots of the
young trees that might yearly spring up. It is still so in the great western
prairies, in which the praire fires annually sweep over alinost the whole of
the open country, where the soil is not so wet as to arrest the progress o
t};e fire, and there no treesare to befound. except in the Vicinity of such wet
places. * ’ . - '
Since the settlement of Kentucky, the praire fires (which were often made
for the purpose of driving out the game,) have ceased, and the Barrens are
?ac;w covered by a thick growth of timber, where they are not occupied as
ms. ) . o
This limestone, which I have called the cavernous limestone, occupies an
area of some 5,000 to 8,000 square miles in Kentucky. In most places it
makes lime of a superior quality, and it will be used in future to a much
greater extent than it has been, not only for mortar, but for supplying lime
to lhe.sm'l, as a mineral manure.¥ ’ °
This limestone is, also, well adapted for use as a bnilding stone, and in
some places for a variegated and clouded marble. i ’
) A stratum of s111.cxoqs matter which varies in its texture from a hornstone
0 a porous material like buhrstone, is found in many places in the cavern-
ous limestone. T he compact variety of this material was long used by the
fi‘&}:ly settlers for flints for their rifles. Another form of it is used for hones.
e o, 5 ey e o such a qualty and esturs, s 1
ed flint knobs, and their su:?fa.oc{1 are (l)lf ose materials are fr'equently oy
However repulsive such landsc::saare ihickly strewed with silicious masste
found to yield fine crops, to ropay the husbendohrs porey parposes, they are
3d. The erEar LI)IE';";‘O‘{E ag tha.l\.r3 usl}l):md'rmm Jor 'hls abor. istrib
tion, not only in Kentucl£ v e called it, from its extensive distrl u'-
is more slaty as a mass )t'h Og'er a great area of the western country
fossils. * Many of its ]avbe'r (;1}1_ the .cavernous limestone, imd abounds in
form a soil of almost une hua]llszint'eg]'a'te on_exposure to thé weather, and
resulting from the decom qualled fertility.  Fossil shells abound in the soils
3 position of this rock, and may be collected in great

*The importance of liming s'oils th
4 hat have b
the New England Statesy and in New York, New Jersey
els are consumed aunually in those Siates ' o
8Te near water transportation,

nd Peansylvania, Some millions of bush=
» A% & mineral inanure, aud the limestone beds where they

have become v ) ure,
i, e of e, very valuable. “They are sold at from §100to $1,000

. ; s A
business. or agricullural purposes, has there become an important

een long cultivated, is beginning to be appreciated in

‘regardless of its mineral wealth, W
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numbers.* The general aspect of the country, underlaid by this rock:,'xs
level or gently undulating, and covered with heavy-crops where it is cultiva-
ted, and by a dense forest where the land is wild.

Many of the strata of this rock make good lime.f Some of them seer}r: to
be adapted to the manufacture of hydraulic cement; some of them ma};zla
beautiful building stone; some are clouded, and would make a fine mar e12
dnd some of them seem to be of uniform texture, and suﬂicxsptly comnng
for lithography. These varied uses of this rock must, at -Fo 1513:; t[ljlzmi(r)n )
give employment to mauy people and much capital: and }u]alsl?od%covered
portant locations, for these various branches of business, sha 123 aﬁts o be:
the sooner may the citizens of Kentucky espect to reap ft‘hfl §?§te )
derived from such developments of the mineral resources oi the ducer.s a
The citizens of Kentucky, as a body, are agncul.t.urlst(si,u g;omust Sk a
single kind, and as a consequence, the mass of their péo uo ot the citi-
distant market. It is necessary for the interest of.t.he rtr?bz;s 21 of which
zens should be more nearly equalized in their rcl:}_me nu\Iore fron masters
should be producers in their respective occupailons. JEU Lt pufacto-
and colliers are needed, with their numerous dePende'ttsr’,‘l facilities to pro-
ties of every kind, for which there are the greatest natu pience, and neces-
duce the varied materials required for the comfort, c/intyt?or > la;ge share of
Sillties of the population, and to furnish a fome market for l
the agricultural products. ‘ _ .o of its value,

La%d in man}[r) parts of Kentucky is sold for a small fra:szg.n C:I‘he advan-
and frequently tar below its worth for agncuuum]dpurrg erty, not only in
tage is altogéther on the side of the buyer of ]an‘ties PTll;Je land is valued,

entucky, but in most parts of the Ummddsut,:i(;u]mra] Pmductiveness,
bought and sold according to its ]og?é;f%s?ﬂe;% ¢ far g"eatell'l i":]pc’ffigf:g

! al hundre
A gentleman in Henderson informed me that hef so;g]ssrrire feet thick, per-
of land, on the Green river, underlaid by 2 bed (:1 got realize until told, that
fecﬂy accessible, for fifty cents per acre. llowing a profit of one cent
¥ making a liberal allowance for waste, nndla 1? rofit of 81,000 per ac{‘l’"
only per bushel, it ought to have given hima &% P i1 suffice to I-

ipli o e example Will
Imilar instances might be multiplied, but 2 'S”']glt.‘[]ey ample ®1 e o ol
Ustrate the value of our mincral deposits, where

Encrinudy

Dite, Eisct el Y nlamerusy

ntre etal s . e T bralula, Penta e o
o pecies of the Productusy Splnfcr,‘ er - h' l

\ ! inoliay I ungi(es, Mxllcpo.ra, y (!llcl‘sl whit Iw

D Cl.alhophyllum. {urbinolid, T > " h 1

ing th oress of the g0
be Specifically noted and described during the progress ©

i articula?
ture authorize it. -

The surface of the country

erally hollows lincc.l \v‘uh
d they vary io size
ed minerals

i They o¢
1 of the great Jimestone. y
ey lonse INasses:

tGeodes of quartz arc very abundant in o e ¢
N They ore B°"

layer of the rock and as this disintegrates S
i v
Where this stratum cmerges, is thickly strewe o e e ap
e i (ctals of qUOTLEs 2t o
:dcedony or agate, and with crystals :

:en |
sautiful specimet v
froin agrape shot to the heaviest bomb shells. Be B et nn‘d G::rbmmm -
may be procured. They may be applied to use o i o
; ins i is limes \
Amoug the minerals found in veins in this

3 s to warrant Minings
ed suc!
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enuoned, but n ini
n obsery y be

ar, an
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In some parts of Euro i i un
s : urope, the mineralogical and geological survey of es-
;)aetrei ;S;;l;ﬂdel:d] as important as the ordionary survegy to %scertain th}; num-
por of acre sﬂf i ong period cannot elapse in the United States, before a
g e mineral products, or the probability of mineral wealth, of

particular kinds, beneath t il, will be i i
D tion of lumieg ’P roporty. he soil, will be considered necessary in the valu-

RESTLTS TO BE ANTICIPATED FROM THE SURVEY.

Sho is .
surve; }:}' :}:: éﬁﬁl"la}uf.e see fit to authorize a geological and mineralogical
e ol hventucky, it is believed that if it be executed in the

manner c i owill v : e
sources inmrlr:fr;?a?;l\?t;i;}:h“;? ‘iffs.u}t ‘{‘ apprizing landed proprietors of re-
appreciate and profit by those iich they are now ignorant; enable them to

ticular mineral substarsos al{)endy known_; inform the people what par-
State; indicate the best m may be expected in the various sections of the
when found ; tend to-:n eans of searching for them, and recognizing them
ty of success, and to re;(;‘;:g%s)?mmg enterprizes, where there is a certain-
sufficient indications expose their fallacy, where there are not

l:tlfwlgdge necessary in mining and met
0 e‘rlxlngn to the mineral wealth of the St
Ppopulation and capital, to extract the mj

port them to cets 1ol
a market; raise the value of lands far above their present val-

ue; and, ﬁ 1]) y t will g v an ﬂddl tlonal l[nl)ulse to the elltE]’
H I'la 3 1ve
dustl } ’ ‘Vh.lch are, even now .

allurgic operations; attract public
ate; cause an additional influx o!
neral substances for use, and trans-

A » adding millions to the wealth of the commu-

Another effect
mand for subSisterf(?: Sﬁ? uent upon the preceding, will be an increased de-
and all the necessaries a;dm“e;gzuc?l and professional labor of every kind,
every branch of business, of civilized life, giving a tone and vigor to

he beneficial
that have author?gfgttshfsusﬁ surveys are already felt in the various States
tate can long consent mm, +ne Impulse is given, it is progressive, and no
known,. “"hEIlDthe expendiiﬁ:eal? with her natural resources hiddeﬁ and un-
turn millions to he of a few thousands of surplus capital, will re-

T Citizens.
3 W. WG’ I\ZIATHER,
acksox C. H., J i " Geologist and Mining Engineer.
December’:Zé‘t‘;:slog?:g.OUNTY’ O, £

_— .

APPENDIX. : .

In the prec H .
, cedine Re
Kentucky g lieport, the reconnois : .

Y, & : . ance of ;
Geologicil, a:g ?ﬁxresﬁlts}hm are likely to flow fm;hi m;r;era] QIStm}ts l°f
order to conform loe{:lteo glgaltsurvey of the State have‘ bgensfl(i::(:&‘;:eg 111:
Commonwealth, j Joint resolution of the G .

h, in relation to the Geological sur\,e)f’“ﬁl‘;lsl ;:\escs;nslably fof the
' ry for me

to submit a plan f
\ or conducti
funds necessary to execute itl.“g the survey, and estimates of the amount of

to justify expenditure; diffuse the various kinds of

- sufficient, while the disbursement of a less amount W
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_PLAN SUGGESTED FOR CONDUCTING TUIE SURVEY.

Ist. That the Governor appoint a Chief Geologist'," who shall have the

general charge and supervision of the Geological and Mineralogicalsurvey
of the State. .o :
9d. That the Geologist report aunually, on or before the Ist of Febru-
ary to the Legislature, the ecomical results of the survey, ¥n order that the
people may reap some of the benefits during its progress. ) .
3d. It shall be the duty of the Chief Geologist to have all mines, quarries,
mineral beds, ores, &c., examined during the progress of the sutvey, if ap-

_ plication be made by their proprietors, and to give an opinion, on consulta-

tion, as to the probable success of working any particular mine, mineral,
quarry, &ec. . ) ] . -

4th. The Chief Geologist shall prepare a geological map of the State, af-
ter the completion of the field duties of the survey, with suitable sections,
diagrams, &c., to illustrate the general geological structure of the State;
and he shall, also, prepare a detailed report after the completion of the sur-
vey, calculated to describe and iliustrate the geology and mineralogy, both
economical and scientific of the State, together with the results of th? an-
alyses of such minerals, ores, salts, soils. mineral waters, &c., as shall have
been analyzed during the progress of -the survey. .

-5th. That the Chief Geologist be empowered to employ such persons to
assist him in the varied duties of the survey, as may be most conducive to
its rapid and perfect accomplishment, ard that he prescribe their dut{es,
and have them accountable to him for their faithful performance.

6th. That an appropriation of 512,500 per annum™ be made for four years,

i urvey of the State.  This amount is deeme
to complete the Geological survey of t This amonnt b the

operations of the survey.
p’Tth.lTSat the funds )l’)e paid by the Treasurer of State, on the order of

the Chief Geologist, specification being made to whom, and for what pur-

pose, it shall be Pald.. © . W MATHER, -
. Geologist and Mining Engineer.

i ¢ specified above,
* As the details for the execution of the ccm?mplaled ge?lng,xcnl S:xn:y’r:dr?g:lme;:}::cecr:gilure; nné
T will proceed to give them, lest some should think the above ‘amour L pculnﬂical e ome
prefix to the organization proposed, 2 sketch of the ar%amzaucn or l ‘:[li 2 h;ve e howor 10 be &
other States. ‘The Geological Board of the State of New Yorl]ce,l: n:vn:-:y o State O e mate
member, was the 'grs( xgat \vla_s orgnmzcéld :;mh a view to a comp Y <eparate de;]mnmenl,
ural resources. his Board is compos g ( ! h e Geologists-
viz: on:: Botanist, 1 Zoologisty 1 Palaeontologist, 1 Ciiemist and Mm:riaillejl":e:niivilve nofonly N
The Bolanist is charged witha botanical survey of the Sm'le,’ an n:x_cled with the best modes of
description of all the plants of natural growth, but also every lhuu? ct;n e o that are o tensively
culture and of obviating the various diseases of plants, and particular y
cultivated as grains, fruits, and esculent roots. . 3
'?'h:lZoologisls d:nies, involve a description of all the Tnlmarl:,u;:?‘?rl?“
State, with the best maodes of rearing r}nd breeding t:hc;‘se that ?\cl' e kr:owle
ating the effects of noxious sectsy \‘v'h.lch fre‘queml)d, mm'.n ;n' }n'uring e craps ‘
habits, disappoint the hopes of the agriculiuristy by estroying o t'oJu ring N o localitics of the varis
The duties of the Mineralogist and Chemist, involve a descript! 1 also, an analysis of all the
ous mincrals of the State, with their uses and pracugal apphcnm:;ns,:r 4 lic'alion, o facturey OF
minerals, mineral walers, 50il3 &c.y with a view to mprove modes pp - ifctons
ivation. ) - and petri
eu]';\h:u%;‘alaeomologist‘ is charged with .lho.exnmmahon of ag‘;‘:rﬂ ; ctical importances
found in the rocks of the State. This might seem to many & |

f eight persons, each the

fishes, shells, &c.y of lh'e
4 of destroying, of obvi-
dge of their species and

fossil Temains
f little pra




"GLOSSARY OF WORDS USED IN THIS REPORT.

‘4.

Alluvial. “The adjective of Alluvium. . :
jlllluvgon. %.gynonim of Alluvium. '
uvium., Récent deposits of earth, sand, gravel, mud sy}
‘ ! . , grav stones, peat, shel
banks, shell marl, diift sand, &c., rcsultingaﬁ'om’ caus:as now Ti)n agi:nl.

This term is generall i its i i
cip 5.8 y applied to .those deposits in which water is the prin-

but it has, notwi i §
) ithstanding, an important bearing i i
of great economi ) ) it bearing in tracing out the deposites o i i
science, bas, in sec:::l‘lu:;t:';? :‘l:e want of the results of the labors inpthis dcp:’;x,l)t:?::tg?r :1]!;0_:‘:5
dollars, in fruitless rese!x’rch frer particolay” led lo the expenditure of thousands upon umgusanﬁs of
tical goologict, aided by the a ller parucul‘ar mineral substances, where the observafinns of the prac-
finding the ob] he palaeontologist, would at once say, there w ® p
i ghl‘ ? o:;ec:s of their search, ) was not tho least probability of
ach of the four i H ; : : .
. .. ¢ e ate 13 i
examining all the rocks, mi . L Drate. ¢ examines county by count, i
mineral dhcpos'us, :o:lt‘:‘ ";';‘;;:lss soils, springs, every thing natural that is iiaunima{g‘ogie;:s":iligg
tity, facilivies for \vork:l:nqa;\d e% mines, marbles, peat, marl, and their extent; estimates the quan-
them available and \-alusble t ;nl."gv transport to arket; and, in fact, every thing that ma rqeudcr
tate, before any informatio O their owners; and he informs the owner of his discoveries oz his es-
atthe close f sach e nt:e;u::(’z::‘:}lbjfu is comnunicated to any other individual; and, finally
Elsls;“'g through the Gove,rnor. ical results of bis examinations are comnunicated lo,the Le-'
he Geological Board i 5 s .
a dcparlmemgol' the surgels gl:i:l‘lmze% upon the principle of division of labor by which each head of
enabled to carry ont the d{;ail Fon_ ue his observations to a limited sphere ::f inquiry, and thus be
bis attentinn wae diverted s of his department, with a much greater deg t9 tfecti
tiention w ,;ml: by many branclies of investization egree of perfection, that iz
oue fuult in thi izati o . .
tin this organization. The geological branch has no head, and there cannot
?

under such circumstauces, H:1 a )
ces, be t y
d t 'y kat unity of desxgn, and pcrfecnon of execution, that there would be

he vote authorizin i
g the Geological sury N : '
wan o otisln xeological survey of New York was unanimo iati
oy s 1000 for its exccution, Nearly $80,000 of this sum"i‘; g:i::\ne?i :\:hnappl’%P"a“N-
st i 2 ve been ex-
ce;‘h&:'n:lgamganon of the Geological Board of Ohio, scarcel
Sept thas 1::‘edls‘:'1‘lle9d, styled the “Principal Geolo,nist ;
¥y and who gives unity and ion in al
PR \ y concert of action in all th i i
B arho g 4 the details i y i
the Drinsinat (Eeslnfi::cﬁ E’:gmeer attached to the Board, whose duzym;zl;: ope:iauons. ieetion of
an accb: geolo"ican-l :na “e'lc\'nle 3 survey, and make a complete map of :h:nS e d”ecu?n oF
erals, mines, q\mr:ies, min‘:’ral xsl‘::rxi“shnll&he\&the extent and distribution of each lc’;‘l&ezlgsr:cizﬂs fO'
* isy that the assistants derivi fings, &c. &ec. of the State. The o in thi taation,
accountability, Cuntmle;::l‘ !;':._gm :1::\:: “Ppomlm;ms and commissions fmmﬂl!}’med ér:'\:'te'rlnl\‘o;hxil o%’::;llalm";_
exoeupa i € curvey Yy Caunot be attained, that isso desi pid and perfec
: ] and iy : ) esirable for the rapid
the Guological Boen: f conld be, if they were selected by, and dependent o‘:x, 8:‘: In:ge:;
P

Otro made an appropriation of sl.’,OOO in 1837, and 2 bill is now re orted for an annual app
3 P
Ppriation of Sl"‘!ouo for the continuance of her Geol ngical survey,

Pennsylvania i i
is having a Geologic
nearly the same basis as that whichgl al survey executed, and the organization of her Bonrd is upon

sio A : have suage 1 PR
ine"se\silbl;\ ::: g;\s:;ur:r. " He superintends Auégdsit:?:;s t.f\\ecgtl::r%wlogm o bpointed aud cammie-
! nis the more fmport, i 2l operations of the surv
gistants are selected and i et poiuis, and gives tone a i part, * The as.
] e 1 id vigor to ev ‘]
faithful exeoun; \d appointed by him, and so } ] g every past. The as-
cution of his try , 1t should be, for he i i
such asure well qualified (:'2”‘;‘“;1 a man of reputation, will, of com'sealo“le kROt Jor e
lieved, appropriated $30.000 scharge the various duties of the survev. | Pecet for assistants, only
The proposed orzrmzacion wenry oM for ber Geological survey, Pennsylvania has, it is be-
. < Al BiCd .
in senaratc cectionzat menél:av:::nld bocns follows: Que Principn{ Geologist; threo G i
and Zoologiets and 1t e Lo one Chemist for the analysis of miner gist; threo Geologists, each
The Chomieat Lahoralur;‘ﬁ;ﬂa:“m sec fit, one Ayricultoral l)epal;;mms’ oresy de.; one Bowuive
ought, in my opini r the analysis of the i eut.
pinion, to be lo. vinerals, ores, soils, mi
) cated at the seat of Goverument o,f :‘::ib's:::"ml ’wl:;(cxs, e, Sea
e, and be put in such a

state of efficiene i
¢ Y, that the var i
e ot cflic 10us mineral substan
e aerer mc:tr:;‘x;s,.py the members of the Legisnﬁiz::m:lm?ly ety i e seesron, and
OWR on their return to their constiluc'num be
X .

M v differs from that of New Yark,.éx-
who has the general superintendence of

analyzed during the session, and
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Alum rocks. Rocks which, by decomposition, form Alum. -
Amorphous. Bodies devoid of regular form. :
Amygdaloid. ~ A trap rock which is porous and spongy, with rounded ca-
vities scattored through itsmass. Agates and simple minerals are often con-

tained in these cavities. ,
Anthracite. A species of mineral coal, hard, shining, black, and devoid

of bitumen. o
Anticlinal. An anticlinal ridge or axis is where the strata along a line

dip contrariwise, like the sides of the roof of a house. o
Arenaceous. Sandy. _ .

Argillaceous. Clayey.
Augite. A simple mineral of variable color, from black through green

and gray to white. Itis a constituent of many volcanic and trappean rocks,

and is also found in some of the granitic rocks.
Avalanche. This term is usually applied to masses o

have slidden from the summits or sides of mountains.

plied to slides of earth and clay. . ‘ P
* Basalt. One of the common trap rocks. It is composed of Augite and
feldspar, is hard, compact, and dark green or black, and has often a regular
columnar form. The palisades of the Hudson show the columnar aspect of
trap rocks. The Giants’ causeway is cited as an example of Basaltic rocks,
and the columnar structure is there very strlkingly displayed. - -
Bitumen. Mineral pitch, which is often seen to ooze from fossil coal when

on fire.
Bituminous Shale. A slaty rock, containing b
in coal measures. . o
Blende. Sulphuret of Zinc. A common shining zinc ore. o,
“ Bluffs. High banks of of earth or rock with a steep front.. _The term is
g;enerally applied to high banks forming the boundaries of a river, or Iiver
alluvions. .

Botryoidal. Resembling a bunch of grapes in form.
Boulders. Rocks which have been transported from a distance, and more

or less rounded by attrition or the action of the weather. They lie upo;}
the surface or loose in the soil, and generally differ from the underlying rock

in the neighborhood.
Brecciz, A rock composed of angul
lime or other substances. . ) . .
Calc Sinter. A German term for depositions of limestone from springs.
and waters which contain this mineral in solution. g .
Calcareous rocks. A term synonimous with limestones.
Culcareous Spar.  Crystallized carbonate oflime. -
" Carbon. The combustible element of coal.
Carbonates. Chemical compounds containing carbo

composed of oxygen and carbon.

fice and snow which
It is now also ap-

itumen, and which occurs

ar {ragments cemented together by

nic acid, which is

Carbonic Acid. An acid gaseous compoqnd, incapa})le o'f S:ggti:'g]f]'bg
combustion, and deleterious to animal life. Itis common 1n Cmfesc;scendin":
and many incautions persons loose their lives in consequencel '?vhted on dler
Without Tirst ascertaining its presence by letting down 2 13
Man cannot live where a candle will not burn frecly. lied to a for-

Carboniferous. Coal bearing rocks. This term lms.bee-?'aﬁ[:;onminscoa )
mation belonging to an ancient group of secondary rocks which €

.
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The term is now wed in a more enlarged sense, and may be applied to any
rocks containing coal. : . - '

Chert. A siliceous mineral, approaching to chalcedony, flint and horn-
stone. 1t is usually found in limestone,

Chlorite. A soft green scaly mineral, slightly unctuous.

Clloritic Slate. Slate containing chlorite. i

tl'Cl;n/cswnc. A slaty feldspathic or basaltic rock, which is sonorous when
struck.

_Cleavage. tI‘he separation of thin laminae of rocks and minerals in cer-
tain constant directions. They are not always parallel to the planes of strat-
ification, but are often mistaken for them.

- Coal formation. Coal measures. These terms are considered synoni-
mous, and refer to the great deposit of coal in the older secondary rocks,
which has been called the “independent coal formation.” There are, how-
ever, deposits of.carbonaceous matter in all the geological periods, and se-
veral of them might also be called coql formations..

: (%‘onft;mzable: When strala are arranged parallel to each other, like the
eaves of a book, they are said to be conformable. Otherstrata lying across

the edges of these may be confor
{ nformable among t a-
ble to the first set of strata. - g themselves, but unconform

Conglomerate, or Puddings )
e tone. Rocks compos masses
pebbles and gravel cemented togethe Posed of Jounded ;

rb o oSt
ceous cement. Yy 2 siliceous, calcareous, or argilla

Cretaceous. Belonging to the Chalk formation.

Crop out and out crop. T
. - Terms employe is ini -
EiDeers, to express fhe Lo ployed by Geologists and Mining En

Tgence of rock, in ‘place, on the surface of the

Crystalline. o ; " . :
2 e i 82 o ey, oot

gzl’f;.d . tx?o}luvi:;l& lztmd formed at the mouths of rivers. .
n. X
which eencien. A €rn used to express the bare state of the rocks over

ater have formerly swept i
' and S :
cavated ‘:lh.em to form valleys of denuri,ationp ’ i the rocks bare, o ex
eozidize, al

0 separate oxygen from a body,

Dylke. A Lind of veip j i
. v
stratified ignoous roc!?,m Intersecting the strata, and usually filled some un-

supposed tohpreproC! i;gg{l :ils granite, trap or lava, These materials are
0 the rak Jected In a melted state into great rents or fissures
Diluvium angd Diluvion, -
many geologists have sy
sweeplag over the supfy
. Dip. " Where stratg
sink or {)lunge, is calle
the angle of dip.
Dolomite. A magnesi

" e]geposits of;)oulzllers, pebbles, and gravel, which

€0 were produced by a diluvial w luge

ce of the eart, y vave or delug

are not horizontal, the direetion i i

e ot hor ; the direction in which their planes
1e direction of the dip,and the angle of inclination,

au limestone belonaine to tl i i
ol \4 . 3 4 v = )e r i :
usually eranulay ip i Structure, and of a friable lexlurep ey class. Itis

unes.  Sand raised into hills i i
and drifts by the w
Eartl's Crust, The superficial parts of 4 anet
to human observation,

Eocene. The str. ited o
. strata deposited dur " 5
for example, the Paris Basri) . ¢d during the oldest of the tertiary épochs,as,

sty i
artes. Inlets of the sea Into the land, The tide and fresh water

our planet which are accessible
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str’eams>mingle and flow into them. They include not.only the portion of
the sea adjacent to the mouths of rivers, but extend to the limit of tide water
on these streams. g ’ -f' . .. L. -
Ezuwvie. InGeology, fossil remains. - . =~ - . i -
Tault. _A dislocation of strata, at which the layers on one sids ofa:d) ke
or fissure have slidden past the corresponding ones on the other. Thf'ae dlts-‘
locations are often accompanied by a dyke.  They vary from a few lines to

several hundred feet. -

Feldspar. One of the simple minerals, and, next to guartz, one of f;he'

most abundant in-nature. )
Ferruginous. Containing iron. .
Fluviatile. Belonging to a river. = . . S
Formation. - A grc?upaof rocks which wel:e.formed during a particular’
eriod, or which are referred to a- common origin. L :
F Fossils. - The remains of animals and plants found buried 151 tl:ﬁe::r;?;
or enclosed in rocks.. Some of these are but slightly c_hangi , c; e
petrified and- the organic replaced by mineral matter; somfg azd Jecayed
and left the impression of the bodies, while others have bee;}l orm o D i
eral matter deposited in the cavities left by the decay of the organic '

: f icinal bodv both remain. In casts, the exte-

The form and structure of the origina v bo n. In casts, th
rior form- alone is preserved. Fossils are also called organic remains.

- Fossiliferous. Containing organic remains. | ) .
Galené. An ore of lead composed of lead and sulphg_r.
Garnet. A simple mineral, which is usually red an c :

abundant in most primitive rocks. . e a5
Gneiss. " A stralt)iﬁed primary rock, composed Of thﬁ‘sﬁmfvgit:r:;;pe t

granite, but the mica is distributed in parallel layers, which give 1

aspect. - ) :
Geology. A-science w

rystall ized, Itis

hich has for its object to investigate {hehsig;](t:;ll:s-:
of the earth, the materials of which it is composefi, the rr_)g‘nrie; hl: :é hich e
are arranged, with regard to each other; and it consi efr;rost e doods,
natural causes in producing changes, such as the effects o ’
tides, currents winds, earthquakes and volcanos.
Economical Geology refers to the a‘p'p]xcaigi.ons o
servations to the useful purposes of civilized life. Iy of quartz, feldspar
§ Granite. An unstratified rock, composed genera yf theqs At & rocks.
d mi ‘and it is usually associated with the oldest o e ST rocks:
anGmlc;’;zcke Grauwacke. A group of strata in the rs o obably
but t?liyterm has been so indefinitely applied, .that other name _
. ’ spar.
b Gi;lzﬁzg:zid A trap rock, composed of hornblende and feldsp .
] oarse-grained sandstone. o . exiensive-
gmt. nit c?\—l!lfsniral, composed of sulphuric acid and hdmel’a:;{le%‘ s, 8o
Iy u %ﬁszzis a. stimulant manure, and for making stucco an P casts, &
fn i ey
I)i is also called Plaster of Paris. . lor, and_which is @
Eornblende. A mineral of a dark

i nstone. . .
constituent part of gree € )
OI.;'i'ornstomlz). A siliceous mineral, approaching t

ir origi iti vhere they {
] their original positions ¥ e divid
%af:it:(;e InThe thin rI‘ayers into which strata are d

they are not ahvayg;;p7a allel o [app- 057

f geological facts and ob-

green or black co

o flint in its characters.

ormed- y
were f ed, but to which:
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“ Lacustrine. Belonging to a lake. Depositions formed in ancient as well
‘as modern lakes, are called lacustrine deposits. oo :
Landslip. Itis the removal of a portion of land down an inclined sur-
face. Itis in consequence of the presence of water beneath, which either
washes away the support of the superincumbent mass, or so saturates the
materials that they become a slippery paste. . _
Line of Bearing, is the direction of the intersectionof the planes of the
strata with the plane of the horizon. L . )
Lignite. Wood naturally carbonized and converted into a kind of coa
in the earth, ) .

Littoral. Belonging to the shore. . '

Loam. A mixture of sand and clay.

Mural Escarpment. A rocky cliff witha face nearly vertical like a wall.

Mammillary, A surface studded with smooth small segments of spheres
like the swell of the breasts. .

Mammoth. An extinct species of the elephant. S

Marl. By this term an argillaceous carbonate of lime is usually implied.
By custom, its signification is much more extended, and means mineral sub-
stances, which act ag stimulating or fertilizing manures. There are clay
marls, shell marls, and various others. ’

Mastodon. A genus of extinet fossil animals allied to the elephant. They
are so called from the form of the grinders which have their surfaces cover-
ed with conical mammillary crests, -

- Matriz. The mineral mass in whicha simple mineral is imbedded, is
called its matriz or gangue. . : .
. Megatherium. ~ A fossil extinet quadruped resembling s-gigantic sloth.

Mechanical origin, Rocks of. Rocks composed of sand, pebbles or frag-
ments, are so called, to distinguish them from those of a uniform crystalline
texture, which are of chemicsl origin. —

fica. A simple mineral having a shining silvery surface, and capable of

being split into very thin elastic leaves or scales, ~ The brilliant scales in
grauite and gneiss are mijca,

..Mica Slate. One of the stratified rocks bel
Itis generally_ fissile, and is characterized by
quartz, of which the former either predomina

onging to the primary class.
being composed of mica and
: tes, or is disposed in layers,
a give it the appearance of predominating. :

Hiocene. One of the deposites of the tertiary epoch. It is more recent

. Mollusca.  Molluscous animals, = «A
Ing devoid of bones, have soft bodies.”

Mountain Limestone, «p series of limestone strata, of which the geolo-

gical Position is immediately below the coal measures, and with which they
S0 sometimes alternate.”

Muriate of Soda. Common Salt.
.]\qphtfaa. A fluid volatile inflamable miner
Ric districts, and in 1) vicinity of the Salt Springs of the United States.
New Red Sand-stone. “A series of sandy and a?gillaceous, and often cal-
careous strata, the prevailing color of which. js brick red, but containing
portions which are greenish grey. These occur often in Spots and stripes,
50 that the series has sometimes been called, the variegated sand-stone. The

Ez;zgii?;so cal!ed, lies in a geological position immediate] ¥ above the coal

nimals, such as shell fish, which, be-

ral, which is common in volca-
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B Nod'ule.‘ A rounded, irregular shaped lump or mass.

Old Red Sand-stone. “A stratified rock, belonging to the carboniferous

e.” . S o . - )
gl‘.%lcﬁi?ef El‘l‘rzplimestone, so named, because it is composed of rounded par:

ticles like the roe or eggs of fish. The name is also applied to zfl.large group

of strata characterized by peculiar fossils.”

anic Remains. See Fossils. . _—
g:fr/wceratite. The remains of an extinct genus of molluscous a 5

called Cephalopoda. The orthoceratites are long, straight, conical chgm-
bered shells. .

-crop. See Crop-out. ) " ) . fom
' Ou(zz;:e::.p Hillsor rax{.:;es of rock strata, occurring at some distance

the general mass of the formations to which they belong. Many of these

i y a which.
have been caused by denudation, having removed parts of the strat !

i i i ation,
once connected the out-liers with the main mass of gh; forr?[‘ oD, e uste
Ozide. A combination of oxygen with another bo )::ve [he term is oo
‘ally limited to such combinations as do not present active. :

_properties. B

- Palaeontology. A science which treats of foss}l rem:gx:ds. concr(.etion'silike
Pisolite. A calcareous mineral, composed of roun . i

; 7 : ; - i is group of

'P Pt:}iliacene. The upper, or more recent tertiary strata. This group

i ks.
1is divided into the older and newer pl.locene rocks . £ salt
'Str?;;ilgzlz‘:z.e :inliquid mineral pitch. It is common in the region of ’
1 1 ited States. . H k, in
ASprlerps }lznyrthg IA{kmttirm applied to_every species of b Stm;ltﬁeic:%is’e o
which detazfled crystals of feldspar are diffused throug a ¢ P o

i 1 composition. L : - A
Ot}}e’:ozl;z:?tzt An}::xv.inct genl;lsdof ?i;ﬂ %zz::z s;l:l}l]zd " The plastic clay
ic Clay. One of the beds o e ) . .

foxﬁl::itég gngstly Iéomposed of sands with associated beds of clay

¢ . See Conglomerate. . . IIv of &
. .;udg::lg ‘.Sémrlrfilierzfle com?)osed of sulphur and llrorr;istzlli e,fl l}itj{agg,l i
braséz/r ellow, brilliant, often crystalized, and ?’requent yk e e exam-
’ Quzrtz. A simple mineral, composed of silex. Rock cry . 2 )
ts mi . . egate
P ]?RP;'C}EIS lel?emr?rll.eral beds, whether of sand, clay, or firmly. aggl' g
mié;fé-i;‘aen?“ig ;ggk‘composed of aggr_egated grains of sL:m_d
Saurians. Auimals belonging to the lizard tribe.

. ist. Slate. amnitude.
gczzi §Thin layers which separate strata of greattrf;ifrir;dc rocks, which
Se nc.iar Strata. “An extensive series of the sr e omanon, which

i)c: e thgcrust of the globe, with certain characters 7od ane
€ompos

i led primary,
distincuish them from another series below them, cal P N
: fars” heir mate-
called tertiary. . wd by t mat
e a.bovet then}éocks.—j&re those which have been f:;r;;on g’r  wtion in
'a‘lS:g:\nicnr:vab’Z/en thrown down from a state of susp o
i ring

water. . . ] ;-,mcked
£ y d sum. . o or less
’ g::;;:rz; c;"rl)ast‘tzlxlmlezg balgl};%f stone, which have been mor
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v

. i ich fills*
iﬁ different directions, and cemented togethgr by mineral matter whic A
the fissures. -~

Serpentine. A rock composed principally of hydrated silicate of magne-
sia, It is generally an unstratiflied roc}:]l'c " fesile
Shale. An indurated slat clay, which is very fissile. I
glielf Marl—Fresh watery Shell .Marl.h_ A delposzt] oft frl::?swater shells,
hich have disintegrated into a grey or white pulverulen . .
v ;éZingz}:.e The loose, water-wcan‘n gravel and pebbles on shores and coasts

ich i int
Silez. The name of one of " the pure earths which is the base of flint,
quartz, and most sands and sand-stones,

- FRRIN orted
Silt. “The more comminuted sand, clay and earth, which is tr?.nsp
by running water.”

. o s . ocks
Simple ﬁ[inerals—Are composed of a single mineral sub:tanci}-]erR
-are generally agaregates of several sinple minerals cemented together.
Slate. A rock dividing into thin layers,

¢ - ves
Stalactite, Concreted carbonate of lime, hanging from the roofs of caves,
and like icicles in form. :

- Stalagmites. Crusts and irregular shaped masses of concreted Cat}'lzsan;t:
of lime, formed on the floors of caves, by deposits from the dripping o ,
Stratification. An arrangement of rocks in strata,
Strata. Layers of rock

parallel to each other,
. Stratum, A layer of ro

cks; one of the strata.
Strike. The direction in w

hich the edges of strata crop out. It issynon-
ymous with line of bearing. . Jaces the
"Syenite and Sienite, A granitic rock, jn which hornblende replace
mica. T

Synclinal line and Synclinal azis, Whe
opposite directions, like the sides

alus. ‘In geoloo ,
of many c]iﬁ's.g 8y

n the strata dip downward—m
of a gutter, -

asloping heap of broken rocks and stones at the foot

Tertiary Stratq, “A series of sedimentary rocks, with characters whlcg

distinguish them from two other great serjes of strata—the secondary an

Primary—which lie beneath them_»

" Testacea, “*Molluscous animals,
Tepid. Warm, )
Thermal. Hot, o
Thin out. Strata which diminish in thickness until they disappear, are

said to thin out,

'Trap—Trappean Rocks, Ancient volcanic rocks, composed of fe.]dspal’.
?rc;rnblerlx(de and augite, Basalt, greenstone, amygdaloid and dolerite, are
p rocks. ,
Travertin, «p concretionary lime-stone, hard and semi-crystalline, de-
Posited from the water of springs.»
ufu, Caleareoys,

“A porous rock, deposited by calcareous waters on
€xposure to air, and us i

air, ually containing portions of Plants and other organic
substances incrus i e of lime.”
ufaceous. A textyre of rock

like that of tuff,
Tuff or Tufa. wpy Ltalian name

for a volcanic rock of an earthy texture.”
rconformable, See conformable,
Veins. Cracks ang fissures in rocks filled with
ost of the ores gre obtained from metallic veips,

orals, sponges, and other aquatic animals allied to them.

having a shelly covering.”

stony or metallic matter.
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