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REPORT ON THE UNFINISHED WORK OF THE
SURVEY OF THE COMMONWEALTH, UN-
DER THE DIRECTION OF DR.

DAVID DALE OWEN.

In reconstituting the Geological Survey of Kentucky, the
Legislature very properly provided that the new work should
be made a continuation of that which had been begun under
the direction of Dr. Owen. In pursuance of this command,
a careful search has been made for all the material left unpub-
lished by the sudden stoppage of the work in 1860. The
death of Dr. Owen in that year, the ravages of the civil war,
and various accidents, such as the burning of certain records
in the offices of the Commonwealth at Frankfort, has left little
to be gathered together. Some few topographical notes have
been embodied in the maps given in the first, second, fourth,
and fifth volumes of the new series, Some collections of soils
made by Dr. Owen’s assistants have been analyzed by Dr.
Peter, and the results given in his reports.

I present herewith the only two considerable works that
have come to me in the records of the old Survey. The first
of these, the geological section along the east and west base
line of the Survey, made by Sidney S. Lyon, Assistant of the
Survey, is all that has been found in the way of records of
that arduous work. I have elsewhere expressed the opinion
that the labor given to this task was, to a great extent, mis-
placed, as it was not possible to make a satisfactory map of
the State in the way designed by Dr. Owen. The topogra
phy planned by him was essentially based on the methods ol
the only surveys with which he was personally familiar—those
made by the General Government in laying out the lands of
the new Territories. This method has been unanimously con-
demned by all cartographers as wanting in those corrections

which experience has shown can alone be given by the ac-
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4 REPORT ON THE UNFINISHED WORK UNDER

curate system of triangulation which is used in all our best
modern government surveys. The extension of the triangu-
lation work of the Coast Survey to the interior of the United
States, in a way that furnishes a thorough geodetic found-
ation for the topographical work of any State survey, takes
away the need of the class of work which Dr. Owen sought to
do in this imperfect fashion. I have, therefore, not thought it
worth while to try to recover the bench and distance marks
of his base line—a task which, owing to the imperfect method
of designation, would be now, after the expiration of twenty
years, very hard to accomplish.

The section with the sketch of the topography, which is
given in the first plate in this Report, has a certain value,
independent of the aim that led to its making. It will be
seen that it gives, in considerable detail, a generalized geo-
logical section across the Cincinnati, or, as 1 would prefer
to call it, the Ohio axis, which is the key to the structural
geology of Kentucky. Although the work seems rudely done,
when measured by the advanced standards of our modern
geology, it is, in a certain way, an advance on anything that
had been done at the time when it was executed. The great
disproportion between the horizontal and vertical scales of the
section is a defect common to all the work of its day, and
it occurs in most of our more modern sections as well. The
result is a very much distorted idea of the steepness of all
declivities, whether of the surface of the ground or of the
slopes ol the various strata. The reader should be warned
that the eastern part of the section, which seems as rugged
as the sky line of the rudest mountains, in fact represents
a region of rather gentle slopes, through which railways could
be built at scarcely more cost than in the more level central
parts of the section. He should also notice that the various
separate groups of rocks are but imperfectly given, not half
the well marked divisions being taken into account in this
diagram.

In making these criticisms upon the work of my distin-

guished and lamented predecessor, I would not be suspected
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THE DIRECTION OF DR. DAVID DALE OWEN. 5

of a disposition to disparage his eminent services to the ge-
ology of our Commonwealth, as well as to American geology
in general. Each step in reviewing his labors confirms me
in the opinion that he was a man of great genius and of
the most constant fidelity to his work. The only limitations to
the goodness of his work were brought about by the slender
means at his command, and the necessary restriction of all his
labors to reconnoissance surveys, in which branch of geolog-
ical surveying he deserves the very highest rank. '

The third plate given in this Report contains an important
piece of topographical work, by Joseph Lesley, Esq., Topo-
graphical Assistant with Dr. Owen, now Secretary of the
Pennsylvania Railway. This work, like that of Lyon, was
designed to serve the purpose of a base line on which to build
the topography of the State, It will be seen that the measure-
ments extend from near the Ohio river to the Tennessee bor-
der, and that they essentially coincide with the western outcrop
of the eastern or Appalachian coal field.

As a piece of topographical work, this base-line Survey of
Mr. Lesley's has, I believe, never been surpassed in the west-
ern country. Unfortunately, the original map, in twenty large
sheets, on the scale of one ten thousandth, was loaned by
the State Government to the officers of U. S. engineers during
the civil war. The data it afforded were roughly embodied
in the so-called military map of the Commonwealth, which
was prepared in 1863-'5, but which, owing to the loss of the
lithographic plates in the burning of Pike's Opera House, in
Cincinnati, was never published, a few copies only being now
in existence. The original sheets of Mr. Lesley’s work have
been anxiously sought for in the Government archives—the
officers of the War Department and the U. S. engineers
having given me all possible aid in my efforts to recover these
records. Fortunately, Mr, Lesley had made a full reduction
of his maps to the scale given in this section, which will serve
to preserve the most valuable features of his admirable work.

The sketch map which accompanies this Report wds de-

signed to give the western outcrop of the eastern coal field
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6 REPORT ON THE UNFINISHED WORK UNDER

in a convenient form, in anticipation of the completion of the
topographic work in this section, without which a detailed
showing would not be possible. This sketch has already
been embodied in the general geological map of the State.
It is reproduced here in justice to the work of Mr. Lesley,
and in order to show just what work had been done during
the direction of Dr. Owen.

In the work of Mr. Lesley, as in that of Dr. Owen, the
greater part of the usefulness of the base lines measured has
been lost, owing to the change of plan arising from the sub-
stitution of triangulation for the method of base lines used
by Dr. Owen; but Mr. Lesley’s work, unlike that of Mr,
Lyon, has a direct value for the amount and accuracy of to-
pographical work done along the base line, and the excelling
hypsometric determinations made in connection therewith,
Wherever this work of Mr. Lesley’s has been reviewed, in the
advance of the present Survey, it has been found of the most
satisfactory character.

It should be said, in explanation of the delay in bringing
out these fragments of Dr. Owen’s work, that it was long
after the re-institution of the Survey before the materials
came into my hands, and only within a few months of the
present time that 1 have been forced to give up all hope of
getting access to other original records of the same nature.
4.0



THE DIRECTION OF DR. DAVID DALE OWEN, 7

THE OUTCROP BELT OF THE EAST KENTUCKY
COAL FIELD.

To accoMpPANY A MAP ORIGINALLY PRESENTED TO THE AMER-
1ICAN PHivosopnicAL Sociery, June 2orH, 1873. By
Josern LesLey, LATE ASSISTANT ON THE
KEentucky GEOLOGICAL SURVEY.

Under appointment of David Dale Owen, State Geologist
of Kentucky, I began, on the 25th of August, 1858, a geolog-
ical and topographical survey of the margin of the eastern
coal field of the State, to determine its area, and the number,
thickness, and attitude of its beds of coal and iron ore, and to
get a reliable base for a future survey of the whole eastern
coal field as far as to the Virginia line.

The base line of my survey was run upon the common
roads of the country—flying side lines, and, in some cases,
closed looped lines, being carried out sideways to the west-
ern outcrops wherever necessary.

An admirably constructed odometer was used for measuring
distances, and a compass with side-telescope and eccentric
target for running courses. Aneroid observations, regularly
taken at every station, were checked by clinometric measure-
ments made with a vertical circle attached to the telescope,
and also by synchronous observations with a barometer sta-
tionary in camp.

The main base line was also carefully leveled, for a distance
of about two hundred miles, with a spirit-level, which was also
used on some of the side lines, in order to tie the parts of
the work together, and to give the exact datum above tide-
water for all principal stations, in view of adopting them as
starting points of the contemplated survey of the whole coal
field.

The work thus described was continued from September 1,
1858, to November 1, 1859, seven months being passed in

field work, and with the following results:
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8 REPORT ON THE UNFINISHED WORK UNDER

1st. A large contour-line map was made on a scale of three
miles to the inch, which has never been published. The
original plottings were on a scale of five hundred feet to the
inch.* This map includes only the ground covered by the
survey, and shows the positions of towns, county line cross-
ings, coal openings, and other points of interest, as well as
the crossing of the long east and west base line run by S.
S. Lyon, Assistant on the State Geological Survey.

2d. The map, now published for the first time, to accompany
this description, was compiled from the survey sheets of the
first named map, from old maps in the Internal Improvement
Office, from railway surveys, and from the old State map.

3d. A base line for future use, extending in a general south-
west direction along the strike of the formations, beginning
at a point five hundred and ninety-seven feet above tide, close
by the town of Grayson, in Carter county, Northeast Ken-
tucky, and extending, by a loop embracing a section covered
by the Little Sandy river and its tributaries, to the ridge
dividing Carter from Rowan counties; thence across the east
end of Bath county to Jeffersonville, in Montgomery county;
thence to the Red River Iron-works, on the edge of Estill
county; thence to the town of Proctor and its coal mines, on
the Kentucky river; thence across Owsley county to McKee,
in Jackson county; thence to Mt. Vernon, in Rockcastle coun-
ty, and Somerset, in Pulaski county; thence across the Cum-
berland river, at the ‘lower ford,” to Monticello, in Wayne
county; and thence to its southern terminus on the Tennessee
State line, in Clinton county, at a point on the waters of Wolfl
river, one thousand and nineteen feet above tide,

4th. The establishment of sixty-two bench marks, showing
elevation above tide and above low water in the Ohio river at
Catlettsburg.

5th. An unpublished geological section to accompany Map
No. 1.

*These maps were loaned to the U. 5. engineers by the Government of the Common-
wealth daring the late civil war. The most careful search for them bas been unsuccessfal.
Through the kindness of General Humphreys, the records of the engineer corps at
Washington have been ransacked in this froitless search. N.S5. 5
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TIIE DIRECTION OF DR. DAVID DALE OWEN. 9

By observations made during the progress of the work, the
following points of scientific interest present themselves:

1st. In approaching this coal field from Middle Kentucky,
over the lower Silurian formations, one is confronted by a belt
of cone-shaped hills, having the Devonian black slates in their
gently sloping bases, upon which rise steeper slopes of the
olive-colored shales and overlying grit stones of the same
system. These shales and grit stones, together, vary in thick-
ness from three hundred and filty to five hundred and fifty
feet, the lower and larger division of the formation havlng
disseminated through it nodular masses of earthy iron ore, giv-
ing origin to numerous chalybeate springs, the upper division
affording valuable building stone.

Upon the above named rocks lies the Mountain or Sub-car-
boniferous limestone, varying in thickness from seventy feet,
at the north end of the line, to four hundred feet and more at
the southern end. This formation is composed of alternating
layers of white, grey, and buff-colored strata, ranging in qual-
ity from argillaceous claystone to the purest plaster limestone.
The lowest members of the series hold large dark green flint
pebbles, and exhibit traces of galena. Dry valleys and numer-
ous caves distinguish this formation.

Above these limestones lies the millstone grit formation
(the Conglomerate No. XII of the Pennsylvania Survey), in
two members, the lower made up of thin sandstones and
shales, inclosing beds of coal and iron ore. This is named
the ¢« Sub-conglomerate” member. The upper or ** Conglom-
erate’’ proper consists of a massive, coarse-grained ferrugin-
ous sand-rock containing pebbles.

The two members of this formation thicken southwestward-
ly, as do also the rocks of the previously mentioned formations,
on which they repose, but under different and peculiar condi-
tions.

At Grayson the whole formation measures ninety feet, with
the ““lowest” coal bed—a mere streak—jammed between its

base and the top of the limestone.
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10 REPORT ON THE UNFINISIHIED WOREK UNDER

At the north fork of Licking river the upper member is one
hundred and fifty feet thick; while the lower one is only eight
feet thick, and contains a well-defined bed of iron ore and a
twelve-inch coal bed.

In Estill county the upper member measures two hundred
feet; the lower has also increased to fifty feet, its accompany-
ing ore bed being now workable, and its coal bed measuring
twenty-seven inches in thickness.

From this last named point to the south end of the line at
the Tennessee State line the peculiar character of this for-
mation shows itself in a marked manner, its lower member
increasing to an average thickness of two hundred and twenty-
five feet, and containing two workable and three other thin
beds of coal, and three well-defined horizons of shale contain-
ing iron ore, its upper member nowhere exceeding eighty feet
in thickness. _

The point of sudden change lies geographically between
the top of the ridge dividing the Red and Kentucky rivers
and the valley of the Kentucky river itsell.

The ““lowest’ coal bed holds its place throughout the belt,
the other Sub-conglomerate coals mentioned above coming in,
one by one, above it, and in proportion to the constant thick-
ening of the lower member of the formation.

Back from the greatly eroded and boldly rising wall of the
Conglomerate, which always marks the western margin of the
East Kentucky coal field, lie, thinly spread over a plateau
trenched by ravines, the lowest layers of the lower coal meas-
ures proper.

2d. All the formations mentioned above dip to the south-
east, making the western side of a wide and shallow synclinal
trough.

3d. This great wave, having its axis in a direction north
northeast and south southwest, is itself crossed by undula-
tions of no great height and depth, having their axes west
northwest and east southeast. Gentle as those undulations

were, they were quite sufficient to determine the principal
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THE LIRECTION OF DR. DAVID DALE OWEN. 11

lines of drainage which issue from the mountain country into
the plain.

4th. All the formations examined along the base line thicken,
and also rise above sea level, going towards the southwest.

s5th, The lowest Sub-conglomerate coal varies in thickness,
but is persistent throughout the whole extent of the belt sur-
veyed, a distance of about two hundred miles.

6th. Different species of trees mark the outcrops of the
different geological formations. The sugar-tree and other
maples, and the white oak, are characteristic of the base of
the Devonian * knobstone " series. Beech and red cedar grow
on the Sub-carboniferous limestones. Pine, hemlock, laurel,
and holly possess the Conglomerate cliffs and peaks. Chest-
nut and oak forests cover the shales and sandstones of the

great plateau bordered by the Conglomerate bluffs.
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Cabinet, State, administrationof the , . . . . . . . .« 4o v 4 o ¢ . + . . 304 to J0b
Cabinet, State, collections for the, by H. Herzer. . . . . . . . .« ¢« o . . . . . 301
Cabinet, State, growth of the . . . . . . . ¢ . v v 0 s s c 0 v 0 s o0+ 0 4. 304
Cabinet, State, valueof the . . . . . v ¢ & ¢ & & & & & 5 5 # 5 8 s « =« = » « % 323
Cabinets, local, aid offeredinforming . . . . « + + v ¢+ ¢« + o o = s 5 « = = 10
Calabria, earthquakein,causeof the.. . . . . . & ¢ ¢ 4 2 0 ¢ 0 4 o o o = =« 233
Calciferous sand rock, salt springsof the . . . . « &« &+ « = = « s # = = s« = = . « 195
Caldwell connty, lead regionof . . . . . . « s n W e mw ea s woae e w s M
'Cilii'-'-r.'ll, ]1'-.. Wm. B.- cngagcﬂlluetaﬂnrgut I T T = T S?ﬁ
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California sandstone, equivalent of the, in the Cumberland Mountains, .
m’m:n‘-pllll-l-l-l-l-tl.lll-llill-lll-rllllll!l!
Camp Harvard broken September, 1875. . . . « . - « s & & = s = = =«

Camp Harvard, healthof, in 1875 . . . . . . . .

Carboniferpus irom ore . . . . . - « &« « « « = -

Carboniferous period, changes in level during the, due to ice . .
Carbonilerous period, probable length of time since the .
Carboniflerous period, repeated glaciation during the. . .
Carboniferous period, uniformity of the hArst stage of the.

= & = s g & §

Carboniferous Conglomerate, increase in thickness of the, southward .

« v w# @& & F & 5 &

8

Carboniflerous vegetation and excessive rain-fall . . . . . . .

Caribou, remains of the, at the salt springs . . . . . . .
Carr, L., Assistant in Ethnology. . . . . . . . . . . .

Carter's, R. L., well, daily yield of oil at. . . .

Catlettsburg, establishment of bench-marks at, 'm 1353—9
#Caudi Galli' in the Waverly beds . . . . . . . . + .

* Caudi Galli” marks absent in the Ohio tl:mit - e
Califurnia, Geological Survey of, referred to. . . . .
Caverns formed by under-drainage . . . . . . . . .

Caverns of Kentucky, antiquity of the . . . . . . . . .
Caverns of Kentucky, evidences of earthquake action in the

Caverns of Kentucky, possible future use of the. . . .
Caverns, organic life of the, investigations on the, in 1874 .
Caverns, preservation of animal remains in, , . . . . . .
Caves of Kentucky—see also Caverns. . . . . . . . . . .

L] - - - - - 1 - . - - L] L] L] Iﬂ‘
Centennial Exposition and the industries of Kentucky, preparation of reports upon

Cedars, abundance of, near Monticello, . . . . . .

th:r--t--'rr - " & O & & @ L

Centennial Exposition, photographs of natural scenery, &c., for the . .

LR

O

Centennial Exposition, reprv:-scntatmn of heniucky at the .

Centennial Exposition, representation of Kentucky at the .
Chatetes Iycoperdon . . . . . . . R RN e
Chetetes petropolitana . . . . -+ &« & & & & 2« =+« »

Chatterawha river—see Big Sandy river.

Chemical laboratory, establishment of a, for the Survey .
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Chemistry, agricultural, reports concerning . . .
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Chesapeake and Obio Railroad, future importance of,

Chester Group, arenaceous elementin the., . . . . . . . . . . . . . .

Chester Group, coal bedsofl the. . . . . . . . - . .
Chester Group, physical conditions of the period succeeding the . . . .

Chester sandstone, character and distribution of the .

Chester sandstone, probably of economic value . . . .

Chester series, coals of the, eastward extent of the . . .
Chester series, coals of the, westernmost extension of the,

Chicago and Southeastern Railroad. . . . . . . . .
Chickasaw Bluffs, characterof the. . . « « « « « &
Chickasaw Bluffs, lacustrine claysinthe . . . . . .
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16 INDEX.

Cincinnati and Lexington sections, parallelism of the . . . . . .
Cincinnati, arenaceouns beds at . . . . . . . . & & = = = » = = =
Cincinnati Axis—see also Cincinnati-Nashville Axis.

Cincinnati Axis . . . . . . . . s = s = = » « 108, 142 to 147,
Cincinnati Axis, ageof its formation . . . . . . . . . .. ...
Cincinnati Axis, faults of the . . . . . . & &« &« + & = « &« = = =«

Cincinnati Axis, geological section acrossthe . . . . . . . . . .
Cincinnati Axis, influence of the, on the rivers of Kentucky. . .
Cincinnati Axis, successive upheavals of the . . . die AT
Cincinnati Axis, the Ohio anticlinal of the . . . . . . . . . + &

Cincinnati Axis, the Ohio synclinal of the . . . . . . . . . . .
Cincinnati, geological position of hottom bedsat . . . . . . . .
Gincinnati Group, beds of the, deposited in deep water ., . . . .
Cincinnati Group, change in the contents of the beds of the . . .
Cincinnati Group, characterof the. . . . . ., . . . . . . . ..
Gincinnati Group, erosion of therocksof the. . . . . . + « « .

Cincinnati Group, organic sectionsinthe . . . . . . . . . . s
Cincinnati Group, originof the . . . . . . . . .. . s a e
Cincinnati Group, rocks underlying the . . . . . . . . . .. ..
Cincinnati Group, salt beltsof the. . . . . . . . . . . .« . .
Cincinnati Group, sandstone bedsinthe . . . . . . . . PP R

Cincinnati Group, section A, formation of the bedsof . . . . . .
Cincinnati Group, section A, fossil contentsof. . . . . . . . . .
Cincinnati Group, section B, character and contents of the beds of
Cincinnati Group, section C, character and contents of the beds of

Cincinnati Group, section E. character of the bedsof ., . . . . .

Cincinnati Group, succession of speciesin the. . . . . . . . . .
Cincinnati Group, thickening of the beds of the, southward . . .
Cincinnati, Lexington rocks compared with thoseat . . . . . . .
Cincinnati-Nashville Axis—see also Cincinnati Axis.

Cincinnati-Nashville Axis . . . . . . . . . .. ol e R A
Cincinnati-Nashville Axis, depression in the. . . . . . R —
Cincinnati-Nashville Axis, hillsof the . . . . . . . . . . . . .

Cincinnati-Mashville Axis, influence of the, on the stream-beds of Eul‘.cm Kentuocky,

Cincinnati period, formation of argillaceous beds during the , . .
Cincinnati salt deposit of the Calciferous sand rock . . . . . . &
Cincinnati section, peolorical position of the bedsinthe . . |, . .
Cincinnati series, unfossiliferous sandstone closing the . . . . . .
Cincinnati Sonthern Railway, sandstones on the, in Wayne county

Cincinnati, succession of rocks at . . . . « & v v v 4 4w & & 4 4 s

#“Circling" as a means of checking the flow of surface-water., . .
Clarksville Axis, coal-field dislocations along the. . . . . . . . .
Clays, ancient, subdivisionof . . . . . . . . . . . BaE R
Clays, blue, of section E . . .« s ¢ s 4 s o o 6 0 o o 68 o & »
Clays, brick and fire . . . . . 4 s o ¢« « ¢ 2 s 0 2 + 2 = 2 2 &
Clays, caunses of thefineness of. = =« . . & & & & &« & & & = = &
Clays, caverm. . . . . . . . . T
Clays, fire, supposed originof . . . & ¢« & & o & # « « + « + = &
C]afi,]al:ﬂ:‘.lrinﬂa;.............-.-.-.--
Claye, old land . . . . & 2 & « = « % ¢ ¢ 2 = = s & 5 % 5 & 8 &
Clays,oldmarine. . . . . . . ¢ o v ¢ v v v o o 0 0 o n s ==
Clays, plastic, abundance of,inthe State . . . & & o ¢« &« ¢ s » »
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INDEX.

Clays, pond, deposition of, insink-holes . . . . . « s + « &
Clays, pottery, collection of, by the Survey . . = « » = = .« »
Clays, recent, subdivisionof . . . . . . . . + ¢« s 4 s o & &
Clays, river . . . . . e R R e R T .
C:l?l,rtllﬂ'.ﬁfmlhﬂc P B O O
Climatic conditions, the l-t'lll:l,'l;lf.. . e e
Clinton county, oil area of. s s omor s omoa o om ke oaow
Clinton iron bed, geologidal poiitinn of the . . + + « ¢ ¢ + »
Clintom irem ere . . « + + « & & +« T
Clinton iron ores, transportation of, to Ib: Red River furnaces
Clinton iron ores continued to Jacksboro, Tennessee . . . . .
Clinton and Wayne counties, the oil supplyof. . . . . . . .
Coal, Ashland . . . . . . .. . A WO e e e e
Coal beds, likely to escape cursory nhunllmn + on smw o
Coal, Sub-conglomerate, extent of the, of Eastern Kentucky .
Coal beds, west Kentucky series of, classification of the . . .

Coal on the Big Blaine creek. . . . . . . . ..
Coal,Chester. . . . . - + + « = + & &« & 2 & o = 2 5 s = =
Coal, Coaltom . . . . . . . S R ST e R w8
Coal, Cumberland City » « . « « + « « & T

Coal field, western, progress in mapping the. . . . . . . . .
Coal field, western, work on the eastern border of the, in llnf

Coal field, western, works on the western border of the, in 1877.

Coal field, eastern, base-line survey of the, under Dr. Owen .

Coal ficld, eastern, results of J. Leslie’s surveyonthe . . . . . . . . .
Coal ficlds, eastern and western, proofs of the former connection of the .,

Coal field, eastern, shales and grit outlying the . . ERE &
Coal field, eastern, synclinal trough of the . . . . . . -
Coal fields of Western Kentucky, richness of the . . . . . .
Coal measures, few useful building stonesinthe . . . . . . .

L I

- & B w

#®

Coal measures, troe limit of the . . . . . « -« .+ « « & & «

Cnﬂuilfnuﬂdinthﬂ!l}ldtbﬂd‘-.----.--...-..
Coal oil in Kentucky, first discoveryof . . . . . . . . . . .

Coal oil obtained from the distillation of shale . . . . . . . . . .
Coals of the Chester series, unproductiveness of the . . . . .
Coals, purification of, for use in iron manufacture . . . . . .
Coals of Eastern Kentucky, valueof the . . . . . . . wiE

Coal fields, western, completion of a mapef the. . . . . . .

Coals of the western district, fitness of, for manufacturing purpmu

Coaltoneoal . . . . . . . . . . . s

Coast Survey, codperation of the State Sun"ey withthe . - . . . .

Coast Survey, geodetic work of the, in Kentucky . . . . .

Coast Survey and State Survey, proposed boundary line tnn.nguil.uun by the o

Coast Survey, triangulation in Keatucky by the . . . . . . . .« .«

Coast Survey, work done in Kentucky by the, in 1875 . . . .
Collections, representative, for the State of Kentocky . . . .
Collections, Survey, arrangement of the . . . . . . . . . .
Collections, Survey, system proposed forthe . . . . . . « .
Columbus ridge a local elevation . . . . . . .+« « . « &

Compass variations, correction of, by meridian stones in Iaﬂ.l surveys . .
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18 INDEX.

“Conglomerate” member of themillstone grit . . « o « + & & &« o &« ¢ = » « =« « 423
Continents, elevationof, causeof the. . . . . . . . . ¢ s ¢ s 4 ¢ + « « s . . - IBg
Comnlavis =  « o s sis % s wia e b siwE e w B @ e W ae e i TGO
Convict labor, estimated cost of employing, on railway construction . . . . . . 344, 345
Convict labor, proposed utilizationof. . . . . . . . . . . . . . . . .330, 344 to 346

Coral reef, ancient, at Ohio Falls. . . . . . . B I T e B o R e YN O - 1 |
Coral reef, ancient, in Nelsoncounty . . . . . + « + ¢ =« = & « « « & s e e s « = #08
Corals, fossil, in the Corniferous limestone . . . . . . + « = % = + = « » = = « - 395

Corals, reef-building, causes limiting their development . . . . + & . . - . . . . 180
Corniferous limestone, absence of the, under the Ohioshale . , . . . . . . . . . 387
Corniferous limestone changed to breceia in Lincoln county. . . . . . . . . « « « 395

Corniferous limestone, economic importanceof the . . . . . . . . . . . . . . . 394
County reports, special . . . . . . o e wiDiEe WedE i eese e 380G 38
County reports, progress in the publicationof . . . . . . . « 4 + « « « « « « 313, 304
County reports, value and estimated costof . . . . . . & & v o & 4+ ¢« & & & « + 314
Covington, blue-grey pottery clayat . . . . . . . o E MEUER rEige wivescd e diog
Cox, Dr., criticism of Dr. Owen's classification by . . « . . . « 4 ¢ ¢ ¢ ¢« +« « =« +« 308

Cox, E T.,reporton the fossilmolusca by . . . . . . . . . . 4 ¢ 4 o ¢ o s =« 38
Crandall, A. B, ap |1nmi¢d g:nlﬂgu:n! assistant . S e R i e 3
Crandall, A. R, emplnycd as teacher of geology in ﬂ'u: Eutc University . . . . . . 23

Crandall, A. R, investigations on the timber of Eastern Kentucky by.. . . . . . 61
Crandall, A. R, reconnnissance down the Cumberland by . . . . . . .. . ... o8
Crandall, A. R., sent to Philad:lphiain 1876 . . . . . . . . 5 N v a0 s . 286
Crandall, A. R, topopraphical reconnoissance in 1836 by. . . . . . . . . . . . 292
Crandall, A. R, work of, along the proposed railway from the Big Sandy to Cl:nlnl
Kentoeky . .« v & & o &+ FEe wIe L RORROTE e e e W . 246
Crandall, A. R., workof,in 1874 . . . . .. ... .. ... B e e s R
Crandall, A, R, work on the coal beds south of Menifee county . . . . . s e = o« 298
Crinoids as a source of limestone supply in the Sub-carboniferous peried. . . . . . 180
Cumberland City, coal minesat . . . . . e RO B PR W .« =« 10§
Cumberland county, oil product of, difficulty in transporting the . . . . . . . . . 108
Cuomberland county, oil supplyof . . . . . . . . . » s s s s 4 e e e s s s s 1OT
Cumberland district, oil of the, superiorityof the . . . . . . . . . . ... ... 109

Cumberland escarpment, dip of thebedsof the. . . . . . . . . . ... .. .. 229
Cumberland Gap, Clinton ironoressouthof, . . . + . . ¢ . 4 & 4 & 4 & = 4 & « 100
Cumberland Gap district compared with Eastern Pennsylvania . . . . . . . . . . @b
Cumberland Gap district, industrial importance of the . . . . . . . . . . . . 956 to o8
Cumberland Gap formed byafault. . . . . . . . . « o o v o 4 o o o « « . 227, 228

Cumberland Gap Furnace . . . . . . . . . . . 2w e TS e
Cumberland Gap, importance of a railway lhmug‘h ihe. W TR SR R
Cumberland Gap and Northern Kentucky, comparison of therocksof, . . . . . . 191
Cumberland Gap, proposed water routeto. . . . . . . ¢ Ry e e 3 388
Cumberland Gap region, picturesque beauty of the . . . . . ., . ¢ e sis e O
Cumberland Gap region, prospective production of pigironinthe . . . . . . . . 85
Camberland G'ap, iron manufacture at, cost of, . . . . . . s v s s s s+ 04, 08, 0O
Cumberland Gap iron ores, transportation and cost of working the . . . . . . . g4, 96
Cumberland Gap, pig iron manufacture at, costof . . . . . . . . + « « « . . . G4, 95 _
Cumberland Gap, possible railway routes from Cenlral, I{I:n'l,u::kr t0. & o s a o = s 337
Cumberland Gap, thicknessof ironoresat . . . . . . . . . . . . . . .. - 04
Cumberland Gap, work doneat the, in 1875. . . . . . . . . . ¢ 4 s o o o = = «» 02
Cumberland Gap, coal bedsof the . . . . . . . . . . . .. EiE whnE Enva D3

Cumberland Gap, Harvard Summer School of Geology at, in llfs. -
432
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Cumberland Gap region, necessity for a detailed survey of the . . .
Cumberland Gap, railroads of Kentucky andthe . . . . « + « « »
Cumberland Gap uplands, agricultural value of the ., . . . . . . .
Cumberland Mountain, faultingof the . . . . . . . . . + .+ -« &« &
Cuomberland Mountain, folds of the, older than the fault$. . G N
Cumberland Mountains, iron ores of the, their situation and depth .
Cumberland Mountain, valuable timber west of . . . . . . e i
Cumberland river, desirability of improved navigation on t'he. ‘e ow

Cumberland river, direction of the, causes determining the . . . . . . . - . .
Cumberland river, estimated cost of a water route from the Kentucky to the . .
Cumberland river, relation of the, to the Kentucky river. . . . . . . . . . .
Cumberland river, swampy nature of the head-water tributaries of the. . . . .

Cumberland river, Upper, estimated cost of improvements on the . . . . . . . 328,

Cumberland river, Upper, examination of the timber of the, by Mr. DeFriese

Cumberland river, Upper, possible improvements in the navigation of the . . . 328,

Cumberland river, Upper, water-powerof the . . . . . . . . s « 4 ¢« 0 s o 7
Cumberland River Valley, present conditions and future prospects of the . . . .

Cumberland sandstone . . . . . . R R R g

Cumberland sandstone, distinctive ::uIn-r nf ﬂlt SRR W R
Cumberland sandstone, extinction of lifeinthe . . . . . . . . . .
Cumberland sandstone, mineral oil deposited inthe . . . . . . .
Cumberland sandstone, thickening of the, southward . . . . . . .
Cumberland sandstone, thicknessof the . . . . . . . . . .. . .
Cumberland synclinal, sectionsacrossthe. . . . . . . . . + « &« &
Current action, evidences of, in the clays of sectionC. . . . . . .
Curves in mountain rievation, causes modifying . . . . . . . . . .
Cypress forests, economic valueof the . . . . . . . . . . . . . .
Cypress trees, canse of thedeathof. . . . . . . . . 4 - s s s -
Dams, advantages of movable . . . . . . . . . .. .. .. &,
Dams, construction of . . . . . + . . ¢ + & 2 = 2 1 8 5 & 5 5 s =
Damsandslides . . . . . . .. . .« 4. ST e B
Dams and slides, applicability of, on the Licking river. . . . . . .

Dams and slides in connection with railway transportation. . . . . .

Dams and slides, system of, used in Austria . . . . . . . . . . . .

Dauphiny and Provence in the Afteenth century . . . . . . . . . ..
Dauphiny, physical decay of the uplandsof. . . . . . . . . . . i

DeFriese, L. H., employed asbotanist . . . . . . . . « . + « . .
DeFriese, L. H., investigations of, on the forests of Kentucky . . .

Detri al deposits in the Gulf States, . . . . . . . . .+ . . o . ..

IDevonian black shale—see Chio shale.

Diamond Cave, Edmunson county . . « « + « « o+ = & & & 0 &
Liips, local, in East Kentucky . . . . . . . GO W WO B R
Dislocations in an axis of elevation. , . . , . . . . . . . . . . B
Dismal Rock, thickness of the Carboniferous Conglomerate at . . .
Dolomitic limestones, thickness of the, in Kentacky . . . . . « . .
Dolomitic limestunes of Kentucky formed in deep water . . . . . .
Double Mountain, originef . . . . . . . . . . ., o B R R

Drainage, underground . . . + - « ¢ ¢ 4« ¢ 4 4 s 4 s e e e s

Drift not represented in Kentucky . . . . & v ¢ & o & 2 v 4« s

Durance river, fertility of the sedimentof the, . . . . . . . . . .

Dykes, system of, for reclaiming swamps . . . . . . . . . « « . .
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20 INDEX.

Earthquake convulsions, improbability of the re-occurrence of, in Kentucky .

Earthquake shocks of 1811, severity of the .

Earthguakes an essential feature of the economy of the earth. . . .

Earthquakes, causes of .

Earthquakes, remote from mountain chains . . . . .
l!.lrthqualt.es, three classes of subterrancan dl.itulhmce:l .hk:l)r to produce .
Eastern field, topographical work in the, in 1876 .

Economy, the true, of a State. . .
Edmonson county, caverns of .

s ® & @ = @

E

® & & ® ® % @ ® @ #®

Edmoenson county, iron productsof . . . . . . . .

Edmonson county, iron resourcesof . . . . . .
Elephas primigenius . . . . . . . . o
Elevation and subsidence, causesof . . . . . .

Elizabethtown and Paducah Railroad, work along the luu:

Elk, remains of the, at the salt springs .

Elletr, Mr., plan of, for restraining the Ohio river foods .
Erosion, excessive, by spring floeds. . . . . . . . . .

Erosion, excessive, of the East 'l ennessee section
Erosiuon of mountain escarpments . .
Escarpments, retreat of, by erosion. .

R

Escarpment ridges, character of the . . . . . . .

Estill county, coal and ore of the Sub-conglomerate

in

Estill county, Conglomerate and Sub-conglomerate in .

Exhibitions, industrial, display of the resources of the huu at .

Expenditures of the Survey, economy in the . .

Explorations, special, by the assistants of the Survey
Evelyu's * Sylva,” influence of, in England . . . . .
Faults, circumstances of the oceunienceof . . . . . . . . . .

Faults, conditions of formationeof . . . . . . .

Faulis, great North and South, not formed violently .

Ferruginous shales of the Eastern coal field.
Fevers of the swamp region, how to diminish the

& & ® = &

--------

Fire-clays of the Waverly series, formation of the ,
Fire, destruction of the hrst Survey records by . . .

Fish-breeding recommended . . . . . . . . . P
Fish cultore as a source of food . . . . . . . .
Fish, domestication of non-indigenous species of,

P

Fish Commission, U. 5., and the supply of fisheggs . . . . . .
Fish Commissioner for the Siate recommended . . . . . .
Fisheries of Kentucky, an especial appropriation needed for the

Flatwoods, breccia of cannelcoal at. . . . . .

Floods, summer, less destructive in the United States than in Europe .

Flood-water, storage reservoirs for . . . . . . .
Folds resulting from lateral pressure, classes of .
Forces, telluric, classification of . . . . . . .« «
Forces, interior, of theearth . . . . . . . 4 =
Forest—see also Wondland and Trees.

Forest lands of Kentucky, preservation of the. .
Forests, benehcial infleenceol . . . . . . . . .

&

Forests, consequences of the destructionof . . . . . « . « & & « + « .« 259, 200,

Forests, destruction of, in France . . . . .
434
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INDEX. 21
Forests, destruction of, loss of water-storage power by, &e.. . . . . . « « + + . . 402
Forests, economic value of, discussed . . . . . . . . . . T 1. %
Forestaof France. . . . « + + « a 2 2 = = & = 2 2 2 = # = 8 3 s & « = = « & « 207
Forests, the, of Germany . . . . . . + + « « « . & c s e e e e e e 276
Forests, importancc of the preservationof . . . . . . . . . . .. ... 261, 26
Faorests, influence of, in preventing inundations . . . . . . . . . 243 to 246, 402, 403
Forests, proposed reportonthe . . . . 4 o v v ¢ o s o 4 o 2 ¢ 4+ a2 v » . w 124
_Forests, protection of, forgame . . . . . . & &« &« = + &« « 5 &« » » s = « s« s = « 2066
Forests, protection of, by the French government . . . . . . . « « + 4 . 2060, 270
Forests, relationof, toclimate . . . . . + . ¢« 4 ¢ ¢ 2 ¢ ¢ 4 2 & o 2 2 22 + + = 307
orests, Freportsonthe . . . . . . . « v 4 4 4 4t 4 v 4 & + = 4 o s o s s s .« » 306
Fossils, curious, discovered at Apticosti. . . . . . . « o 4 4 & 2 o o = + « = &« =« 410
Fossils, practical value of . . . . . . . ‘e e e s . ]
Fowler, Judge, of Livingston county, and the New Madnd :nrthqu.lkr_-: ...... 235
France, annual consumption of lumberin. . . . . . . . . . . . . .. .. .. . 260
France, forests of. . . . . . . . + « . B osew w w PR |
France, Government sales of woodland imn. . . . . . . . . . . . “owom o oe o g . 270
France, inundations in, in the Middle Ages . . . . . . . . . . ... ... .. 246
France, means adopted for securing the soil of exposed localitiesin . . . . . . . . 271
France, movable dams, useof im .. . . . & « & 4 « & v 4 & & &« o & &« &« + o« = 330
France, protection of forestsin . . . . . J . . . . . . P W bR bk 6 e PO
France, reduction of forests in, from 1750t0 1860 . . . . . . . . « « « . . . . 267
Frankfort, fossil spongesat . . . . - -« . - . . T 11
Fraokfort shale. . . - . o s aa s o 63 4 o'd s o8 & 5 5.5 6 & 8 s'% & o 8 150
Frenchman's Knch, Hart county, the eastern limit of the Chester cml beds . . . . 34
“Freshets, eause of . . . . .+ .« 0 o 0 0 s s a0k s s e w s e oo .. 241 tD 243
Freshets in the Kentucky rivers, contrel of . . . . . . . .« . . . . « & . 312, 31_1
Fur creek, coal bed on, reported by Mr. Evan Jones. . . . . . . . . « « « s « .« '77
Fur creek, indicationsof ironoreon . . . . . . . . . . . . 0 e e e s s s .. T7
Furcreek, seamsof coalon . - . . . . . & v & & 0 & 5 o = 5 s s 8 «a s o s« « s 77
Furnaces, advantageous sites for . . . . . . R e ECRSE el el w mw 0E
Galena in the Kentucky Riverdistrict . . . . . . . . . . . . . . .. . ¢4 . . 153
Galipolis, land recovered from the Ohioat . . . . . . . . . ... .. ... .. 64
Gar-pikes characteristic of the Mississippi river syntl:m G adieUE WD eSh B oE DY
Geodes, formationof . . . . . . . . « . . . . . . . S R e 1.1 |
Geadetic survey, importance tothe Stateof 2 . . . . . . . . . . . . . « « o« [T0. 112
Geological Survey, additional work of the, for the Centennial Exhibition, 285, 286, 28¢
Geological Survey, appropriations for continuving the, urged . . . . . . , . . 382, 383
Geological Survey appropriations lfor 1874-'5 exhausted . . . . . . . . . . T T &
Genlogical Survey, appropriation for reviving the . . . . , . . . . . . . . 33, 34
Geaological Survey, approximate cxpenses for the future work of the. . . . . . 382
Geological Survey, assistantsof the . . . . . . . . . . .. P ox s a o om e s s 5
Geological Survey, assistance rendered to the . . . . . wow woaw wowen e By Oy 1D
Geological Survey, coiperation of the Coast Sarvey with th: R L ST S 1
Geological Survey, distribution of the Reportsof the . . . . . . . . .. .. 22, 23
Geological Survey, division of the work of the, in 1876, 1877. . . . 367
Geological Survey, economic results of the, for 874 .. . . . . . . . . B0, BI
Geological Survey, economy in the administration of the, 1874-"5 . . . . . e« - T14
Geulogical Survey, efficacy of the, as a training school . . . . . . . . . . . . . . 24
Geological Survey of 1876, appropriation for the, . . < T — . = . 288
Geological Survey of 1876, field and office work of the, delayed. . . . . . . . 200, 308
Geological Survey of 1877, proposed work forthe .. . . . . . . ¢« s & v « & « « 31O
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Geological Survey, employment of the assistants of the, in 1877. . .

Geological Survey,
Geological Survey,
Geclogical Survey,
Geclogical Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geclogical Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geoclogical Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geolopical Survey,
Geological Survey,
Geological Survey,

Geological Survey, objectsof the . . . . . . . .

Geological Survey,
Geoloyical Survey,
Geological Survey,
Geologicval Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geological Survey,
Geoclogical Survey,
Geological Survey,
Geological Survey,

Geological Survey,

estimates for 1876, 1877

- = & & ¥ 8 W

expenditure of the, for 1874 . . . diais S @

expenses for the outht of the

First, fragments of the, delay in bringing nut :he
First, base line of the, unserviceable . . . . . .

First, cartographic work of the, . . . .

First, destruction of the records of, by fire .

First, organized in 1854 . .
First, results of the, on the Eastern coal field
First, success and failure of the

First, rarity of the reports of the. .
First, records of the.
First, resulis of the .
plan adopted in resuming the
summary ol the work of the, in 1874

limitation in the geological work of the. .
map work of the, cost of the, .
method of publishing the results of the . .

objects of 2 . . .

organization of the

------

plan for the future work of the . . .
preliminary work of the .
pruposed luture topographical work n.f l]ut.
publications of the, for 1376
publication of the, cost of printing the
publications of the, method of distributing the

" & B ® 8 @ u

s = & a4

First, misplaced work of the, in cartography

Harvard summer School of Geolegy, and the . .
importance of preserving full records of the work uf the. . . . 15
important results of the, for 1877.. . . + . . .
information reyuired by the . . . . . . . .

publicatioos of the, up to 1878 . . . .

the Second, to continue the work of the First .,
scientific memoirs of the.
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scientific work of the, kept subordinate to the economic . . . . 407
time required to finish the, from January, 1874.. . . . . . .29, 30

unfinished work of the .
work of the, delayed in 1876. .
Geological Survey, work of the, in 1875, summarized . .
work of the, in the autumn of 1873 .
Georgia, effects of the destruction of forests in . .
Germany, preservation of forests in.
Glacial drift, relation of the salt lick deposits to the . .
Glacial pebbles, absence of, in Kentucky .
Glacial period, elevation and depression of land duriong the .
Glacial period, increased rain-fallof the. . . . . . . . . . .
Glacial periods, temperature of the polar regions during the .

Glaciers, Kentucky not swept by .

Grayson Springs .
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INDEX.

Great Britain, thecoal fieldsof. . . . . . . . « ¢ ¢« ¢ &4 o & & « &
Great Britain, forests of, more of economic than geographical value .

Great Britain, Geological Surveyof. . . . . . .. ... ...
Great Britain, small proportion of forestin. . . . . « « « « « &
Green River, improvements neededon . . . . . . & « & « « & &
Green River system, ichthyology of the. . . . . . .
Green River, the water-powerof . . . . . . .

# = & & ® a @w &

Green Hiver Valley, valuable iron resourcesof. . . . . . .+ . . .

Green River, Waverly rocks on the, well suited for building stones
Green River Knob, westernmost limit of the Chester coals at . . .
Green River, value of the mineral depositson. . . . . . . . . .

Green River Valley, iron resources of the . s MR RS
Greenup county, nature of the work done by Dr. Owenin . . . .
Greenup district. richness of oresinthe. . . . . . + . . . . . .

Hanging Rock iron district . . . . . . . . . . . ..

Harvard Summer School of Geology and the Survey . . . . . . . .

Harvard Summer School of Geology, method of instruction in the

Harvard Summer School of Geology, success of the, in 1875 . . . .

Hematite, fossiliferous, at Cumberland Gap. . . . « . + + + . .
Hemp lands, restoring waste. . . . . . . + + « ¢ ¢ + s & = s =
Hemp plant, chemistry of the, by Dr. Peter. . . . . . . . . . .
Henry county, survey of the lead regionof. . . . . . -iim
Herzer, Rev. H., employed as collector for the State Clh[nct ¢ o a
Herzer, H.,, work of, jn 1877 . . . . . . v ¢ ¢ v ¢ ¢ & a s = =

Hickman ridge a local elevation . . . . . . . .+ . . « « « & « &« &

Holland, dyke systemof. . . . « + + . o + + v 4 o o = s = » »
Horse, bones of the, atthesaltlicks . . . - « &+ . « ¢ + & & = =
Hunt, I, 5., oo the origin of salt springs . . . + « « « &« « « + &«
Huron shale . . . . . . . ‘
Huron shale, better t::prl:ﬂl:d hy Ihe name Ohio shale ., . . . . .

Hussey, J., appointed botanical assistant . . . . . ' owowom o oww
Ice action, influence of, in shaping river valleys. . . . . « .+ « &
Ice, depression of theland by .. . . . . . .. o mm wmLE ®ow
Ice action in wearing awayrocks. . . . . .« . . ¢ o . s . o= o»

Insurance companies, forest, suggested formation l:ll' . romE woa
Inundations, compensationsof . . . . . . . . . & s . 4 4 . s s
Inundations, removal of forest treesa canseof. . . . & « + & & »
Iron, accumulation of, from decaying sea-weed . . . . . . . « &
Iron, cold blast, at Cumberland Gap, cost of p-m-dutint s e s oaoa
Iron, deposition of, by infiltration . . . . . T
Iron deposits below the drainagelevel . . . . . .« « « ¢ s 4 &
Iron furnaces of the country, competition among the. . . . . . .
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Iron ore ¢ the Big Blainecreek . . . . . . « + &+ « ¢« o & o 4

Itﬂﬂﬂu.";ﬁﬂtﬂﬂ........-.-------441.--'-
Irnnﬂmnfﬂnt:rnﬂtntuck‘f.....-.--...----.
Ironores, Peach Orchard . . . . . - 5 ¢ ¢+ = ¢ & & o s = & = =
Irom ore, Preston ore banks . . & & & & ¢ « o o o s o 5 = # »
Iron ore, Silurian, originof the . . . . . . . . . . .+ 0.
Iron, pig, cost of manufacturing, at Enmbﬂland Gap . « « .+
Iron, stone coal, at Cumberland Gap, cost of producing . . . + .
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24 INDEX.

Isoard, Col, valley of, a **basin of reception™ .. . . . .
Isotelesgigas . . . . . . . . .. .. s b owE BEe
Italy, destraction of forestsin . . . . . . . « . . « . .
Italy, geographical importance of forests not recognized in
Italy, proportion of woodland in. . . . wdia @
Jacksboro, abutment of the Cumberland Mounmn nt ..
Jackson Purchase, character of the surfaceof . . . . . .
Jackson Purchase, plans for bettering the drainage of . .

« 149; 150, 153, IS4
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Jackson Purchase, preparation of a mapof. . . . . A
Jackson Purchase, unhealthfulness of the region bordering .
Jellico Mountains, erosion ridgeof the . . . . . . ., . . .
Jonas, A. L, joined to the Coast Survey. . . . . . . . . . .
Karst, propagation of forests in . . . . . . P
Kenton county, deposits f decayed granitic material in . .

. Kentucky, absence of all marks of igneous action in . . .
Kentucky, agricultural interests of, and the State Surveys
Kentucky, area and drainage of the surfaceof. . . . . .

Kentucky, boundary line between Virginiaand . . . . .
Kentucky, buoilding stonesof . . . . . . . . . .. ..
Kentucky, caverms of . . . . . . . . . . . .. .. ..

Kentucky caves, no evidence of submersioninthe. . . . . . . .
Kentucky, central district of, topographical work in 1877 in the. .

Kentucky Central Railroad, proposed extension of the . .
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Kentucky and the Centennial Exposition . . . . . # « = s+ «23; 115 to 121, zB6, 287
Keniucky, the Cincinoati Axisof. . . . . . . . . . . .. ... ... R I F 1
Kentucky, climate conditions of, study of the, urged. . . . . . . . . . . . . . . 327
Kentucky coal fields, access tothe . . . . . . . . 4o 4 o 4 4 o s & + s o » « 321, 322
Kentucky, commercial importance of theriversof . . . . . . . . . . . . .. .. 300
Kentucky, cost of a map of . SR RN RS W PR R TP P |
Kentucky, cost of completing the topographyof. . . . . . . + + v ¢ ¢« & « « « . 372
Kentncky, development of the economic resourcesof . . . . . . . . . . . . .14, 1§
Kentucky, dislocation phennmena of . . . . Pia Wi R ERTE W S 214
Kentucky, eastern and western coal ﬁ!.':ll.'lu of, fnmcr contmmt:r of the. . . . , .. 146

Kentucky, Eastern, building stones of .
Kentucky, Eastern,coalsof . . . . . . . .

Ve a ow e s ow e e 308

Kentucky, Eastern, iron oresof . . . . . . =SER .
Kentucky, Eastern, mountain region of, not a barrier tu mlnp
Kentucky, Eastern, transportation of theoresof . . . . . . . .
Kentucky, Eastern, the uncultivated regiomof., . . . . .

Kentucky, Eastern, value of the timberof . . . . . . .

Kentucky, errors in the existingmapsof . . . . . . . . . . .« ..

Kentucky, favorable conditions for iron production in . .

Kentucky, first Geological Survey of, organized . . . . .
Kentucky, foreign markets and the iron supply of . .
Kentucky, forests of, proposed general report on the. . .
Kentucky, forests of, work of the Survey upon the. . . .
Kentucky, Geodetic Survey of, by the U. §. Coast Survey.
Kentucky, geological basinsof. . . . . . . . . . ...
Kentucky, highways through, need of east and west . . .
Kentucky, the hill country of, as a resort for invalids ,
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INDEX.

Kentucky, ideal section of rocksin. . . . . . . . . . . & &
Kentucky, immigration from the East to, barred. . . . . . .
Kentucky, immigrativn agreatneed of . . . . . . . . .+ & &
Kentucky, isolation of, from great markets . . . . . . . ..
Kentucky, map of, absence of data for the construction of & . .
Kentucky, map of, drawn on the cone projection . . . . . . .
Kentucky, map of, progress in constructing a ;
l{:ntuck]r, mineral resources of, development of the . . . . . .
Kentucky, mineral resources of, at the Philadelphia Exposition
Kentucky, the mineral region of, and the railways . . . . . .
Kentucky, mineral springs of . . .om R o wa w owE A
Kentucky, mountain regions of, not a barrier to railways . . .
Kentucky, natural boundariesof . . . . . . . s s m ox s omos
Kentucky, natural wealthof. . . . . . . . . .. i Rwo e
Kentucky, navigability of theriversof . . . . . . . . . . ..

Kentucky, no survey of, by the Federal Government. . , . .
Kentucky not submerged since the Carboniferous period . . .
Kentucky, Northern, rocks of, and those of Cumberland Gap.
Kentucky and Ohio, river valleys of, compared .
Kentucky, organic life of, observations on the, recommended ,
Kentucky, pamphilet by N. 5. Shaler on the resources of
Kentucky period, river erosion during the. . .
Kentucky period pecaliar to the Ohio valley
Kentucky, photographic survey of, proposed . . .
Kentucky, plan lor developing the resourcesof. . . . . . + &
Kentucky, pottery clays of. . ,
Kentucky, prehistoric races of . .
Kentucky, principal geological features . . . . . . . . . . .
Kentucky, probable caverned area of . .
Kentucky, relation of Virginia and the Carolinasto . . . .
Kentucky, relative elevation of the geoeral surface of . . . .
Kentucky, representative collections for
Kentucky, survey of the southeast boundary line of . . . . .
Kentacky, survey of, time required to complete the . .
Kentucky, Western, material for building stones not found in
Kentucky River beds, position of the. . .
Kentucky River beds, succession of speciesinthe .. . . . .
Kentucky River, drainage, peculiar, on the .
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Kentucky River Valley, economic importance of the break in
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Kentucky section, erosive actioninthe . . . . . . . . .« « . . - - 232
Kentucky section, how differing from the Allegheny section. . . , . . . . . . 231, 232
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Keokuk Group—see also Waverly Sandstone.
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