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To His Excellency, J. Proctor KnotrT,
Governor of the Commonwealth of Kentucky :

Sir: I have the honor to make the follewing report on the progress
of the Geological Survey of the State: :

In assuming the direction of the Survey, I believed that the most
advantageous results for the expenditure of money would be obtained
by an adherence to the following plans in the prosecution of the work:

(1.) A topographical and geological sufvey of the two coal fields of
. the State; obtaining information of the area, thickness, position, char-
acter, and quality of the various strata of coal and iron ores, clays, etc.;
studying the relation of same to available transportation routes, and
also with existing resources in adjacent States; also a study of the
kinds, quality, and distribution of the timbers; the water powers; the
character of the soils, and the adaptability of these soils to certain
branches of agriculture, and the suitableness of the same for immi-
gration; to make the above known to the world by carefully prepared
and accurate statements of facts. ,

(2.) The making of such a survey of the various counties of the
State as will best promote agricultural development: the analpses of
the soils, sub-soils, and under-clays of the various geological horizons,
the coloring of these horizons on the map, in a manner to enable the
agriculturist to make practical use of the results obtained. This work
I believe to be of fundamental importance, affecting, as it does, the well-
being and prosperity of a large majority of our people.

(3.) In connection with the above, the chemical and laboratory work ;
analyses of soils, clays, coals, iron ores, mineral waters, and other sub-
stances collected by the Geological Survey; the practical testing of the
coking quality of coals, and testing of clays, etc.

(4.) Topographical work: the making of county maps, and coloring
the geology on the same; the completion of an accurate map of the
State. The necessity for a correct map of Kentucky cannot be over-
estimated, none having ever been made.

(5.) The collection, in the State Cabinet, of specimens of the coals;.
iron ores, building stones, clays, and other substances, showing the:
resources of the State. Also a collection of the fossil remains from the:
various strata, and the arrangement and classification of the same in a
manner best calculated to afford instruction to persons wishing to gain
information on such subjects.
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(6) The office work: preparation of reports for publication ; reading
of proof; preparation of geological sections and ﬁlustrations; drawing
of maps and coloring same; conduct of the large correspondence of the
Survey, etc.

(7) Work connected with the Bureau of Immigration, placed by law
under the Geological Survey. ' ;

With the above statement of the objects of the Survey and the sub-
divisions of the work, I will give, as briefly as may be consistent with a
.proper explanation, the progress and results.

(1.) Survey oF THE CoaL FIELDs.

The limitations imposed by the smallness of the appropriation avail-
able for this work rendered it impossible to give to the several parts of
the State the attention which the value of the resources seemed to war-
rant, and it was deemed proper to concentrate the work where it would
produce the most beneficial results to the entire State. The work begun
under the direction of Prof. A. R. Crandall in the southeastern portion
of the State, in the summer of 1881, was so fruitful in good results
that it was decided to push it to completion. The region drained
by the upper waters of the Big Sandy, Licking, Kentucky, and Cum-
berland rivers is the largest area in the State unpenetrated by railways
The counties comprising this region are but sparsely populated, and
are, for this reason, unable to construct the necessary tranéportation
ways to connect them with the commercial world. It was believed that
the making known the abundant resources of this region would lead
to the construction of the much needed railways, and insure the rapid
development of this neglected portion of our Commonwealth. In the
summer of 1881 the Survey discovered a very thick coal of great purity,
and tests in the laboratory indicated that it was a coking coal of supe-
rior excellence. During the summers and autumns of 1882 and 1883,
the party in charge of Prof. Crandall was engaged in tracing this coal,
determining its area and thickness, and making practical tests of its
coking properties. These results will be shown in the forthcoming
report on the geology of that region. The following facts have been
established. This coal, which has been named for convenience of refer-
ence the “ Elkhorn Coking Coal,” has been identified and traced over a
‘large‘area on the head waters of the streams above mentioned, where it
is found to be from eight feet to nine feet thick, with conditions favor-
able for cheap mining. On the outer rim of the basin of thickest coal
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the same coal is foung extending over a considerable area, with a thick-
ness of frqm four feet to eight feet. It is hoped to extend the known
area of this valuable coal during the coming summer. Mr. R. C. Bal-
lard, Prof. Crandall’s principal assistant in this work, has been engaged
ir‘1 opening up coals, sampling the same for analyses, and making prac-
tical tests of the coking properties. Many tests have been made in the
open air, and coal was sent to Cincinnati, O., and Connellsville, Penna
where it was coked in regular coking ovens. , :

The following analyses from carefully averaged samples are by Dr.
Robert Peter and his assistant, A. M. Peter, Chemists of the Geological
Survey, compiled from the analyses of one hundred and twelve coals in
the forthcoming chemical report of the Geological Survey :*

]
No. in Chemical Report. f 266 | |
3 = por 172403 ! 24C4. 2266 1‘ 2352: ‘ 2356. 2361
Speciﬁ.c AV b T _Lfl',,j 1 254']‘ I.291 ! 1.286 1.319
Hygroscopic moisture. . . . 1.670;*‘ ‘175;« e o 3 E
goll\atile combustible matter . . | 29.36 “I 26 8o ;é.;i | 3322 1‘ 3222 3??2
; 36. 3 33 3
DR GRSV R 7697.04 | 71.40 62.46 | 64.50 f 64.90 65.60
ii)}(ed carbon in the coke 67.40 | 67.60 59 66" v iba ‘ 59 70 62.10
Suslll.m ....... SR S R e RS 2.80 ‘ 2,00 [1iini20 3.50
EUERRE S vl gt 0. 6¥0: |, [P0 /9674 05613 | 0.656 | 0.678 |+ .535
J |

Nos. 2403 and 2404 are from the coal in the basin of the head waters
of the Big Sandy river; No. 2266 from the Upper Cumberland, and
Nos. 2352, 2356, and 2361 from the Upper Kentucky river.

For purposes of comparison, I give below analyses of the celebrated
coking coal of Pennsylvania:

1 25 3
Water, at 2250" .‘ ..........
Vf)]atile LT s R R A S S e 35:?3(7) 29'2655: 3?.3%
g‘ﬁcegucarbon ................ 59.616 55.90I 59:62
As}F R e e S 5 e .784 1.931 7.84
e S S R 8.233 11.556 8.23
................... 68.633 69.388 68.00

Nos. 1 and 2, Connellsville coking coal. Analyses by McCreath, from
second Geological Survey of Pennsylvania, vol. “ M. M.” page 22. No.

#It will be seen by a comparison with previous chemical reports, that the analyses of
one hundred and twelve coals from nineteen counties in Kentucky show a better average
in quality of coals than in any like number of coals hitherto analyzed.
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3, Connellsville coking coal, Pittsburg seam. Secopd Geological Survey

of Peunnsylvania. Special report L, page 120.

The following table of analyses of cokes, compiled from the forth-
coming chemical report, will show the excellent character of the coke
:made from the Kentucky coals. Analyses of the Pennsylvania coals are

.given for purposes of comparison :

KENTUCKY COKE. | PENNSYLVANIA COKE.
)
|
I 2 35 4 : 5 6. 7
} o
Moisture expelled at .
red heat. p' 2 AN .20 .20 110 0.60 ‘ .460 | 6.10 .50
Rixedsoarbon: v /54, 1193.20 94.14 95.40 | 93.34 || 89.576 | 84.721 88.773
sAShisi im0l 6.60 4.66° 3.50 6.00 | 9.113 12.636 9.51;
Sulphwes o3 0 .734.] 1.484 S 1.335 || .821 1.994 1.32
I

No. 1, from Elkhorn coal, made in an oven in Cincinnati. No. 2,
from Elkhorn coal, made in an oven in Connellsville, Penna. No. 3,
made from Elkhorn coal. No. 4, made from Bell county coal. Nos.
5, 6, and 7, Connellsville, Penna., coke. No. 6 used at iron works of
New Castle, Penna., and No. 7 used by the Cambria Iron Company,
Johnstown, Penna.

The value of coke for the manufacture of iron is demonstrated by the
rapid increase in the production of coke iron in the United States. The
following table will show the increase since 1873:

Anthracite | Charcoal Iron, ; Coke Iron,
Tron, Tons. Tons. | Tons.
\
z = i
L e N N R e S S L R SO B By A 577,620 977,904
1883 ................. 1,807,650 1,950,205

537,558 \

The value of the Elkhorn coking coal is determined by the following
conditions: (1.) Superior quality, and cheapness by which it may be
mined. - (2.) Ease by which it may be brought to the Ohio Valley and
the furnaces of Eastern Kentucky and Western Ohio, by proposed rail-
ways. (3.) The nearness to cheap iron ores of superior quality. (4.)
The position with relation to the South Atlantic States, there being
no coal between the southeastern border of this coal field and the At-
lantic Ocean.

The amount of transportation necessary to bring the iron ore and the
fuel to the furnaces in the United States is greater than is generally sup-
posed. Says Mr. James M. Swank, Secretary of the American Iron
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and Steel Association, and special expert of the Tenth Census, in his
‘¢ Statistics of Iron and Steel Production in the United States for 1880

. {page 168):

“From the ore mines of Lake Superior and Missouri to the coal of
Pennsylvania is one thousand miles. Connellsville coke is taken six
hundred miles to the blast furnaces of Chicago, and seven hundred and
fifty miles to the blast furnaces of St. Louis. The average distance over
which all the domestic iron ore which is consumed in the blast furnaces
of the United States is transported, is not less than four hundred miles;
and the average distance over which the fuel which is used to smelt it
is transported, is not less than two hundred miles.”

On top of the Subcarboniferous limestone brought up by the great
Pine Mountain fault, there is an excellent iron ore near the ‘Elkhorn
coking coal. Along the border of the State, in Southwest Virginia, is
an extensive deposit of the Clinton or “ Fossil ” iron ore—a very cheap
ore, only a few miles distant from this, Kentucky coking coal, whilst
there is an abundance of high grade ores in the valley of Southwest
Virginia, and in Western North Carolina is an extensive deposit of
what is probably the best steel-making ore in America. During the
census year 1,414,182 tons of ore was brought from the Lake Superior
region, and 439,451 tons from across the ocean, mainly to be used in
the manufacture of steel—hauled hundreds of miles on railways to the
furnaces in the valley of the Upper Ohio. Standing in Southeastern
Kentucky upon the mountains containing the coking coal, and looking
at the blue hills of North Carolina containing the great steel-making
ores, I have realized that it is only necessary to make the facts well
known to insure the building of railways to unite these great resources,
and the consequent development of a great iron and steel industry in our
midst, second to none in America. It is hoped to still further extend
the known area of the coking coal during the coming summer. At the
same time other valuable coals have been investigated, and the materials
collected for a completed report on the counties studied, including study
of soils, timbersJ water-powers, etc.

Prof. Crandall has completed the study of Elliott county, and the
map has been engraved and printed, ready for the forthcoming report,
and the data collected for map and report on Martin county. Work in
the Western coal-field was interrupted by the, it is hoped, temporary
withdrawal of the gentleman who had it in charge, on account of more
remunerative employment being offered elsewhere. The smallness of
the appropriation, and the necessary additional expense involved in
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making an exhibit of the resources of the State at the Southern Expo-
sition, rendered it impossible. to organize for work in that field during
the past season. The abundance of valuable iron ores in the lower
coal measures, and the almost certainty that the area of these ores can
be extended to within a short distance of existing transportation ways,
together with the abundance of good coal, renders it important that the
maps and reports on that field be pushed to completion. Inthe Western
coal-field iron can be made at a very low cost, and a large part of the
iron used in the States of Indiana, Illinois, Missouri, and the Northwest
should come from furnaces located in this portion of Kentucky.

(2.) GEOLOGICAL SURVEY OF AGRICULTURAL DISTRICTS.

The means at my disposal for this work were so small that I could not
carry out plans as desired, but much work has been accomplished. In
order to complete the geological map of the State, it was necessary to
trace the divisions on the outer rims of the blue limestone of Central
Kentucky. Around this central region extends, from the mouth of Salt
river on the West to the mouth of the Scioto on the East, a continuous
ridge, known as Muldrow’s Hill, King's Mountain, Big Hill, and other
local names, having an abrupt escarpment on its inner circle, and slop-
ing away from the central uplifted dome of the * Blue-Grass”’ region as
a broken plateau on the East, and an almost level plateau on the West,
where the Subcarboniferous limestone determines the topography. The
counties on the inner border of this great hill contain all the various
‘formations, from the lowest rocks found in the State to the highest (ex-

cepting the region west of the Tennessee river #), thus giving a larger

variety of soils, etc. It was, therefore, deemed of importance to first
complete the geology of these countiés, as all the formations in the
State could thus be studied, and form the basis for future work in other
parts of the State. The maps have been made and engraved, and geo-
logical work finished in the counties of Madison, Garrard, Lincoln,
Boyle, Mercer, Marion, Washington, Nelson, and Spencer, and the data

# The above statement is subject to this explanation: I am convinced that the bottom:
land above overflow along the Ohio river, and extending up the valleys of the rivers in
Kentucky, is the equivalent of the Loess or « Bluff”’ formation of Mississippi, West Ten-
nesse, and the region referred to of Western Kentucky, and that the large gravel deposit

on which this mainly rests in the Ohio Valley is synchronous with the Orange sand of

Mississippi and the Paducah gravel of Kentucky, consisting, however, of remains of

many rocks not found in the latter, although fragments of all of the paleozoic rocks of

the Ohio Valley are found in the Paducah gravels of Western Kentucky.
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partially obtained for map and report of Jefferson county. During the
present year it is hoped to extend this work, agd complete the maps
and reports on the counties on the southeastern and eastern rim of the
Blue-Grass region. This series of reports and maps, some of which
have been published, and others are being published as fast as the
maps can be drawn and engraved, will, I think, compare favbrably with
any similar work done in this country. They will prove of value in
connection with the chemical analyses of soils, clays, etc., and will form
the basis for scientific agriculture; and enable the intelligent farmers to
utilize the investigations of the Geological Survey. Reference will again
be made to this in discussion of the chemical work of the Survey. It
is very desirable that this work be carried forward with greater rapidity,
and I hope that it can be prosecuted during the coming season over the
Subcarboniferous rocks of Southern and Western Kentucky. The map
of the counties west of the Tennessee river, known as ¢ The Purchase,”
has been completed and engraved, and data collected on the geology
of a portion of that region. About two months’ work in the field is .
necessary to complete the study of these counties, and make the collec-
tions of soils for analyses. It is important to carry this work forward
in order to investigate the very valuable deposits of fire and pottery.
clays so very abundant in the Purchase counties. These clays occur in
the same geological horizons as the clays of New Jersey. They are, as
indicated by analyses, equal to the New Jersey clays, and some of them
equal the celebrated clays of Strobridge, England, and the celebrated
German glass-pot clays:* yet the manufactured products of the clays
in New Jersey aggregated $5,071,290 in 1880, as.much as the product
from all the iron manufactured in Kentucky for the same year. No
region has more abundant transportation facilities, being surrounded on
three sides by grand rivers, and traversed in all directions by railways,
and there should be developed here extensive industries based on these
clays. It is also important to study the cement materials and the most
excellent road-making and concrete material, abundant in the Purchase
counties.

(3.) CuemicAL WORK.
In the spring of 1882 it was found necessary to purchase some new

apparatus for the chemical laboratory, as the old had been in use for a
number of years. Itis believed that the laboratory is now well equipped

# Analyses and comparison of the clays of Jackson Purchase will be found in the
4th Chemical Report, vol. V, and in the report just issued by the Survey: ¢Compara-
tive Views of the Compositions of Soils, Limestones, Clays, Marls, etc.”
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for effective work. No department of the Survey has achieved more
advantageous results during the past two years than this under the able
direction of Dr. Robert Peter, assisted by A. M. Peter. The forthcom-
ing chemical report, now in the hands of the printer, will prove one of
the most valuable yet issued by the Survey. ‘Most of the one hundred
and twelve coals, of which analyses are given, come from counties on
which no reports have hitherto been published, and these analyses show
coals of remarkable richness and purity. These, with the numerous
analyses of soils, clays, mineral waters, rocks, and other substances
together with the valuable practical suggestions of Dr. Peter, rendetj
this report of peculiar value,

The Survey has just issued a report by Dr. Peter on ¢ Comparative
Views of the Composition of Soils, Clays, Limestones, and Marls,”
&c., of the several geological formations of Kentucky, as shown by the
chemical analyses published in the several reports of the Geological
Survey of the State. In this report are tables showing the averagés of
organic matter, alumina, lime, phosphoric acid, potash, and other ele-
ments in the soils from the various geplogical formations of the State
thus enabling the agriculturist, who may know from the geological maps’
on what formation his farm is situated, the elements composing that
soil, and in what the soil may be deficient. As the Survey progresses,
and the number of soil-analyses from which the averages may be made
is increased, the value of the average is increased. In the above report
a significant comparison is made with the richest soils of Europe (as
shown by De Gasparin, a well-known French authority), and the soils
of Kentucky. This comparison not only shows that in the unmanured
soils of Kentucky there is a remarkable fertility, but this and other
‘chemical reports show that in the subsoil and under-clays we have a

mine of wealth, a heritage for future generations, *

*This is well shown by analyses of a soil, subsoil, and under-clay collected by the

‘writer in Nelson county. These contain, respectively, fertilizing elements as follows :

Top Soil. Subsoil. Under clay.
Alumina and manganese oxides . , . . . :
Tine carbonate: oo i (s Sl 7.2;5 10.249 b
Ehospharieianid: SV nass ot ban anih 0 o . 108 .og? .?gg
Potash extr: yy aci : : '
dshiexeracted: Bysacidsicii s s el ‘r .116 —¥,¥_:I64 e
Potash in the insoluble silicates . . ., . . . . “ 1,669 l§3? 2.742

Thus showing the under clay to be richer than the top soil or subsoil.

e —
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The Suvrvey has erected an oven for the practical testing of coking
coals.and clays.* Clays of great variety abound in Kentucky. Refer-
ence has already been made (page g) to the excellent fire and pottery

-clays in the counties west of the Tennessee. In the two coal-fields clays

of good quality abound. In the Eastern coal-field on the Ohio river fire-
brick, etc., are made, and on the line of the Chesapeake and Ohio Rail-
way preparations have been made for shipping clays existing there in
great abundance. It is very desirable that these clays be utilized in our
midst in the manufacture of the numerous articles for which clay is
used. In the counties bordering on the Blue-Grass region are large

deposits of useful clays, and it is hoped that the tests and reports of the

Survey may lead to the establishment of potteries, etc., in various parts
of the State. England mined, in 1876, 3.971,123 tons of clay, all of
which was manufactured into wares, much of which was shipped to the
United States, paying a duty of 45 per cent.

(4) TopograPHICAL WORK.

This department is in charge of Mr. J. B. Hoeing, who is well fitted
for this work by a thorough training in one of the best engineering
schools in America, and by long experience in the field and office. It
is with no little pride that I call your attention to the excellence of the
maps now being issued by the Survey, and ask a comparison with simi-
lar work done in other States. The topographical work may be divided
into two parts: the gathering and arrangement of materials for the map
-of the State on a scale of 1-300,000, and the mapping of the separate
ccounties on a scale large enough to show the topography and geology
in detail.

One of the aims of the Survey has been the completion of an accu-
rate topographical and geological map of the State of Kentucky. The
plan for making such a map, was to collect and reduce to an uniform
scale all the material from other sources, such as the triangulation by
the United States Coast and Geodetic Survey, the river surveys made
by the United States Engineer Department, the various railway surveys,
etc.: to combine these with the work done by the Geological Survey
into a skeleton map, which would give a basis for the future togographi-
-cal work of the Survey, and could be gradually filled in as the work
progressed. In accordance with the above plan, the work of selecting

*This work is in charge of Mr. R. C. Ballard, who will make collections during the

spring, summer, and antumn months, and work up the results in the winter.
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all of the available material already in the office of the Survey, and
securing copies of all other reliable surveys to be obtained, was begun
in April, 1882.

Copies were secured of all of the river surveys in the State, and of the
surveys of the Ohio and Mississippi rivers made by the United States
Engineers, and of all the various railway surveys in the State, both of
located lines and preliminary surveys, of which maps had been made or
field notes could be made. These were all placed at the disposal of the
Survey, and, in many instances, the use of the engineers’ offices of the
various railways given to the officers of the Survey engaged in this
work, and every assistance rendered by the railway officials. This work
was very laborious, as often long searches through dusty maps and
archives, stored in dark vaults or lumber-rooms. was necessary to secure
the desired data. This work was mostly done by Mr. H. B. Blair, who
went to the railway offices in Cincinnati, Covington, Louisville, and else-
where, and Mr. Robert B. Barr and Mr. E. C. Linney, who copied in
the office in Lexington such maps and note-books as were sent in.
Most of these maps were on a scale of 400 or 500 feet to the inch,
which, while it increased the accuracy, also made a vast amount of labor
in copying them. The Survey has thus secured copies of nearly all the
railway surveys ever made in the State, excepting those of which the
records have been destroyed by fire. It is estimated that, altogether,
6,000 ‘miles of lines traced and platted from reliable sources, outside of
the lines run by the Geological Survey, have been secured in this way.
Many of these lines have already been reduced to the scale of the State
map, and some to the scale of two miles to the inch for the county
maps. To obtain greater accuracy, and render more available the vari-
ous railway and river surveys, application was made to J. E. Hilgard,
Director of the United States Coast and Geodetic Survey, for the estab-
‘lishment of the latitude and longitude at certain points, and for the
continuation of the triangulation of the State. I beg here to acknowl-
edge the important work done in the State by the above named Survey.

In addition to the few points hitherto established, an astronomical
party was sent into the State, and worked during a portion of the years

1882 and 1883. We now have accurately determined by this method

the following points in the State, or immediately on the borders: Louisa,
South Point, opposite the mouth of the Big Sandy river, Cincinnati,
Louisville, Henderson, Paducah, Cairo, Hickman, Guthrie, and Jellico,
making almost the circuit of the State; and in the interior, Falmouth,
Shelbyville, Cox and Williams Knobs, Oakland, Lexington, Richmond,

S R
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‘Greensburg, and London. After the collecting of the above material,
Mr. Hoeing began the platting of the State map én a scale of 1-300,000
((the nearest decimal scale to one of five miles to the inch), platting
from tables constructed from formula furnished by the United States
‘Coast Survey, on what is known as the Rectangular Polyconic Projec-
‘tion, which has been adopted by the Coast Survey as the best for maps
of that area. The sheet will be large enough to show a small portion
of each of the States bordering on Kentucky, and will admit of suffi-
cient detail to show all of the prominent features of the topography
down to the wagon roads. Naturally, the first work, after * locating the
points established by latitude and longitude determinations, was to plat
in the boundary lines of the State. From the United States Engineer
Department Surveys, we were enabled to obtain a portion of the Big
Sandy river, the Ohio and Mississippi river boundaries of the State, and
‘the southern line from the surveys made by the Commission of Engi-
neers appointed conjointly by the States of Tennessee and Kentucky to
survey the line from the Mississippi river to Cumberland Gap. From
‘Cumberland Gap to Potato’ Knob, in Harlan county, the State line
was surveyed by Mr. C. Schenk, of the Geological Survey. There
remains a small portion of the line between Kentucky and Virginia,
and a portion of the line between Kentucky and West Virginia, to be
surveyed before the boundary of the State is completed. The work on
the State map has been interrupted within the past two years by the
necessity of taking Mr. Hoeing from this work to complete the county
maps. For each county map a basis was constructed from the rail-
way and river surveys, to which all other surveys to be had were added,
after being filled out and corrected from notes taken in the field.
Reference has been madg to the county maps completed during the
past two years. During the summer and autumn of 1873, Mr. Hugh
R. Ayres was sent with a party to finish the topographical work in the

-counties west of the Tennessee river, known as “ The Purchase.”” This

work was well done; the map drawn and engraved, and the first proof
of this excellent map, Com{;rising the counties of Marshall, Calloway,
McCracken, Graves, Ballard, Hickman, and Fulton, has been received.
Thus, during the past two years, the maps of seventeen counties have
been completed, drawn, and engraved ready for distribution. In these

-are comprised the first maps in detail, on which the geology has been

printed in colors, published by the Geological Survey since its organi-

* From this it is shown that some of the important points in the State are as much as
six miles out of their proper positions, on the best maps now existing.



1S GEOLOGICAL SURVEY

zation. It is hoped to color the geology on all the maps hitherto issued

by the Survey, and reduce all to a common scale. A map of the coun-
ties in the Southeastern coal-field is now in process of construction under
the direction of Prof. Crandall. A map begun a few years since of
the region between the Tradewater and Tennessee rivers has been
drawn, but will require a few months of field work to complete. This
is also true of a map of Monroe, Cumberland, Clinton, Wayne, and
adjoining counties. On a number of other counties, sufficient data are
on hand to construct maps, with slight additional work in the field,
which could be done at the same time with the field work for the re-
ports on the geology of these counties. In this connection, I wish to.
call attention to the condition of the county lines all over the State,
Often imaginary lines have been made by enactments of the Legisla-
ture, calling for certain dividing ridges, or, for a straight line between
two named points, and no survey of such lines has ever been made 5
-and even where surveys of lines have been made, they have often been
surveyed in a very rough manner, and but few persons seem to know
anything about them. When records are to be had, they do not agree
with the lines on the ground, thus causing great confusion and trouble
-in showing them on the maps. In fact, with the exception of a few
counties, it is impossible to put the county lines on the maps with any
degree of accuracy. In order to obtain all the information possible,
copies were made of the records, but it was found that only a few
of these could be used. It is very important for the purpose of
knowing the area of the various counties, and for other reasons appa-
rent to all, that these county lines be accurately surveyed and estab-
lished wherever they may be in doubt. It would seem proper that this
be done by the various County Surveyors jointly.  Of course it would
be necessary for the Legislature to authorize this work, and make pro-
vision for the payment of the Surveyors. Should this be done, and
the topography on the lines given, it would facilitate greatly the com-
pletion of the State map.
The value and importance of an accurate map of the State is too
apparent to need argument from any one.* It is, I trust, not a vision-
* With the. exceptions of the original thirteen States, and Kentucky, Tennessee, and
Texas, all of the States have been surveyed by the General Government, and maps made.
These maps are utilized by the various State Geological Surveys, thus saving greatly in
the time and cost of such surveys. The triangulation of the United States Coast and

Geodetic Surveys has been carried over some of the Eastern States, forming a basis for
accurate maps; and the United States Geological Survey has executed admirable maps
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ary hope that this work will be prosecuted to completion, and that we
may in a few years see a correct topographical and geological map of
Kentucky hanging in every school-house of the State, and that it shall
be part of each child’s education to learn something of the resources and
capabilities of this grand State.

(5.) COLLECTING FOR THE GEOLOGICAL CABINET, &cC.

In the large room, on the second floor of the new Capitol, has been
collected a cabinet illustrating the resources of the State, the fossil
remains, photographs, etc. This collection has been added to, as the
Survey progressed, until it has become of great value. A catalogue
of the specimens has not been prepared, but they are crowded in
cases and drawers, the shelving covered by the specimens aggregating

1,500 square feet. This collection is doubly valuable in illustrating to

persons who visit the State its varied resources, and in making our
own citizens acquainted with the capabilities of their native State.

It is the desire of the Geological Survey, in the prmecution_ of the
work, to collect duplicates of fossils, ores, coals, etc., in order to pre-
pare collections of typical specimens for the various schools and colleges
of the State. I deem this of very great importance, and regret that
the limited amount of money available has not enabled the Survey to
carry out my plans in this respect to the extent of my wishes. A very
valuable library of reference, consisting of Geological Reports from
various States and foreign governments, Agricultural, Statistical, and
other kindred reports, and a lérge number of pamphlets, has been col-
lected, and additions are constantly being made. This collection has
been made without cost to the State or Survey. In addition to the
books on science, statistics, etc., I have attempted to collect and pre-
serve all books and pamphlets relating in any way to Kentucky, believ-
ing that in time such a collection will be of great value to the State. A
very valuable addition was made to the State cabinet during the past
year by gift from the United States Geological Survey, con§isting of
thirty large photographic transparencies on glass, illustrating the scenery
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