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Very respectfully,

CHARLES J. NORWOOD,
Director, Kentucky Geological Survey.
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REPORT OF PROGRESS.

It will be remembered that the field work of the Survey was
suspended in 1892, and the affairs of the office placed in the
hands of the State Inspector of Mines as Curator. I believe it
is now very generally recoguized that the long suspension of the
work has proven most unfortunate for the State, hence it is not
deemed necessary to enter into the particulars of wherein Ken-
tucky has, during most momentous years of industrial move-
ments, been at a disadvantage in comparison with her sister
States that have maintained their Surveys during all the years
and have continuously issued bulletins relating to their economic
resources. In the years preceding the suspensicn, as is known
by those conversant with the facts, the Survey achieved great
results in forwarding the development of the State. Equally
as good results will follow the revival, if the latter be not too
brief; indeed, in consequence of the formation of commercial
clubs and similar organizations, throughout the State, now going
on more generally than ever before, with which the Survey may
co-operate, we may expect speedier and more effective results
from the Survey’s work than was possible hitherto.

A history of the operations of the Survey under the admmls
trations of Prof. N. S. Shaler and Mr. J. R. Procter, with
summaries of results, will be found in another report now in
course of preparation. A detailed discussion of the work ac-
complished by the present organization is also reserved for that
report.

The law which governs the present Survey provides for the
study of our resources first by subjects, instead of by regions
as hitherto. This plan, which is esentially the same as one
which Prof. N. S. Shaler had in mind at about the time he re-
tired from the directorship of the Survey, in 1880, will prove
most satisfactory to those seeking information on some particu-
lar subject, and it will, of course, carry the Survey the more
speedily into all the counties as the investigation of each sub-
ject proceeds. It may be well to here quote the two sections of the
law relating to this matter. They are as follows:
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“Section 5. It shall be the duty of the Director of the Sur-
vey and his assistants to examine, study and report upon the
economic geology of the State especially, giving particular at-
tention to such mineral resources as coal, iron, lead, zinc,
barite, fluorite, clays, shales, building stones, asphalt rock, road
and paving materials, salt, cement materials, natural fertiliz-
ers, petroleum, natural gas, pigment earths, abrasives, marbles,
lithographic stones, and other mineraly; determining their loca-
tion and extent, which shall be shown on appropriate diagrams
and maps, their relations to transportation routes, actual and
possible, and their chemical and physical qualities to such ex-
tent as may be necessary in each case; and such investigations
shall be conducted along such lines as will prove of practical
value in ascertaining and exhibiting the fitness for commercial
uses of the various substances reported upon, and shall include
such standard and practical tests as are necesary and usual
in determining the commercial values of the various materials
under investigation. The occurrence of mineral springs shall
also bo noted and the waters analyzed when necessary, and the
water powers of the State shall be investigated. The soils of
the State shall also be studied, with reference to their fitness
for various classes of crops, with a view to determining the
proper fertilizers for impoverished ground, and such results as
are appropriate shall be embodied in a soil map. The charac-
ter and distribution of the timbers of the State shall also be
determined.

“Sec. 6. In furtherance of the object sought to be attained
by this act, and in order that the results of the Survey may be
presented in most convenient form, the reports of the Survey
shall be divided into three classes, namely (1) Subject Re-
ports, (2) County Reports, (3) General or Index Report. (1)
The subject reports shall consist of a series of special economic
reports issued as bulletins, each report dealing with some par-
ticular mineral occurrence, or particular subject, such as enum-
erated in section 5, and treating it in an exhaustive way, with
reference to its occurrence throughout the State as a whole;
but in cases where the occurrence of any one mineral is limited
in amount or extent, or where two or more mineral occurrences
may more appropriately be treated together, then a bulletin may
be issued including more than one subject. To carry out the
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provisions of this section, therefore, there shall be issued a spe-
cial report on the coals of the State, which may be divided into
two parts, one on the coals of the Eastern Field, and one on
those of the Western Iield ; a similar report on the clays, shales,
and cement materials of the State; one on the building stones
and marbles; one on the lead and zinc ores, and the barite and
fluorite deposits; one on petroleum and natural gas; one on
asphalt rock and road materials, and so on, appropriate bul-
letins being issued with reference to the various subjects of
investigation coming within the province of the Survey, the re-
sults of the soil survey being published in the form of an agri-
cultural bulletin. Said reports shall be accompanied by all
diagrams and illustrations necessary to render them full and

- complete. In order that the results of the Survey may be given

to the public as expeditiously as possible, the bulletinsg herein
provided for shall be the form of publications to be issued first,
and in cases of urgency the director may issue preliminary parts
of a bulletin, covering the special work so far as it has progress-
ed, in advance of the completion of the entire bulletin. (2)
The county reports shall consist of full and complete reports
on the mineral, agricultural, and other natural resources of the
county, accompanied by maps and diagrams showing the geo-
logical formations of the county, with their dips and flexures,
and such items of topography as the resources of the survey will
permit. (3) The general report shall relate to the distribution
of the geological formations and mineral resources of the State
as a whole, its purpose being to present a general view of the
natural resources of the State, and to serve as an index to the
occurrences of the mineral deposits and distribution of timbers
by citations to the special bulletins and county reports wherein
extended descriptions of the same may be found.”
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PERSONNEL OF THE SURVEY.

The following persons are now, or have been, employed on
the Survey, named in the order of their appointment under each
class:

Director.—Charles J. Norwood.

Assistants in Geology.—dJoseph B. Hoeing, Arthur M. Miller,
Aug. F. Foerste, W. F. Pate, Albert R. Crandall, James H.
Gardner, Samuel A. Denny, I". Julius Fohs, John M. Nickles
(temporary).

Miscellaneous.—Alfred M. Peter, chemist; John E. Wright,
mining assistant (term of service expired) ; Moritz Fis;chef, geo-
logic assistant (temporary); Robert H. Barclay, mining aid
(term of service expired) ; George V. Triplett, Jr., aid (resign-
ed) ; Curtis L. Jones, secretary (resigned); W. U. Grider, as-
sistant in charge of building stones (resigned).

Topographic—Joseph G. Lewis, topographic assistant (re-
signed) ; Joseph S. Shaw, topographic assistant; R. E. Moore-
man, draftsman (temporary). Temporary Aids: Oscar R.
Kroell, Hargis Hill, Charles G. Montgomery, Boyd M. Sims,
Kay K. Kevil, William W. Shelby, Jr.

Temporary Aids in Geology.—Charles R. Gilmore, W. C.
Payne, John Goff.
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Field work began in April, 1904, shortly after the Survey

-act became a law, and has been pushed vigorously. Two reports,

with maps, have been printed, six are now in the hands of the
printer, and several are in course of preparation. A list of all
reports is given on a succeeding page.

OIL AND GAS.

A bulletin on the oil and gas sands of the State, prépared by
Mr. J. B. Hoeing, has been printed. The report sheds light on

‘a number of things that hitherto have not been understocd in

Kentucky. It has been learned, for instance, that; contrary to
views held hitherto, we have important oil horizons in the
“Trenton” (so-called), which gives to that formation, where
deep-seated, with favorable structural conditions, a value in
Kentucky not heretofore recognized; also, that there are prom-
ising gas horizons in the deep-lying Calciferous, which thus
gives to a large territory a possible value (justifying prospect-
ing) not hitherto suspected. The large number of well records
given in the report will prove of service to drillers when pros-
pecting for oil or gas. Following is a list of the oil and gas
horizons, given in their vertical order, reading downward, as
«defined in the report:

7. In the Conglomerate Series of the Coal Measures:

Beaver, 7

- i of Wages )
gﬁ}eton’ ¢ Floyd, Pike, Jones, }C%\?l??\'
Sztl’c,y J‘ Knotf, ete. Epperson, N

2. In the St. Louis Group:
In Pike and Martin Counties.

3. In the Waverly and Keokuk-Waverly :

Big Injun Group.
Cloverport Gas.

Mt. Pisgah
Beaver, Otter, Cooper, Slickford,
Berea Grit.

4, In the Devonian:

au Black<Shale co o i iy S e Bs Gas Sand of Meade.

S Ragland Oil, Irvine Oil,
b Corniferous: o i S i) A ; Mo G
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5. In the Upper Silurian :

&5 Nigpara k" o ain o el A...Boyd’s Creek of Barren.

B sOhintons s st 4 Clinton of Barren, Wolfe, Morgan, etc.

-
=]

- In the Cincinnatian (Hudson of Linney) :
....... % Caney of Morgan.
PR e Upper Sunny Brook.

“Liower Hudson??, i i i ks s ; § Barren County.
""""" { Cumberland County.

“Upper Hudson”, . .,

=3

. In the Mohawkian (Trenton of Linney) :

Trenton (Lexington) Limestones ... ... .... Lower Sunnybrook.

Highbridge (including “Birdseye” and Barren, Wayne,
“Chazy” of Linney) ? gl)l‘r\l,‘zornsf;ﬁddSCumberland

Knox Bolomitall: 7 vpbyis aivingan Deep Sand of Wayne.

. In the Calciférous:

Saltwater Sand at Top.
Gas Sand in Estill County.

0]

.lt should be said that the systematic study of our oil possi-
bilities is no more than fairly well begun. The project for the
further prosecation of the work includes an underground survey
of the oil horizons, and the charting of the dips of the rocks
t.h_r*oughout. the State. This will reduce the uncertainties of
wild-catting. In view of the growing disposition to use natural
gas and oil for fuel in this State, and of the value that stores
of such fuels have in determining the establishment of manu-
fact.ur.ing industries, the importance of continuing this line of
Imvestigation in a thorough way is manifest. It is hoped that
as the work progresses, tests under intelligent supervision may
be m'ade in the Jackson’s Purchase region. The finding of fuel
gas in that great clay region would prove of in‘calculalz;le bene-
fit to the district. Tt may be remarked here, in connection with
tl.le reference to supervision of the drilling of wells for gas and
oil, that in a number of instances the Survey has beel? called
upon to furnish a man to watch the drilling of wells and keep
accurate records of the strata pierced. Since, as is well known
by those familiar with the work, it is most difficult to obtain
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accurate records and samples of the drillings from the “prac-
tical” driller who has immediate charge of the machine, the
requests would have been complied with gladly had it been
feasible to do so, but the limitations on the expenditures of the
Survey in consequence of the comparatively small fund at com-
mand rendered it impossible.

CENTRAL KENTUCKY LEAD, ZINC AND SPAR DEPOSITS.

I think it beyond question that the mineral veins of this dis-
trict afford the basis upon which may be established important
commercial enterprises. The veins, of which there is a remark-
able number, very many of them of easily workable width, fall in-
to three classes as regards composition, namely, those consisting
of barite with variable amounts of galena and some sphalerite
(zine sulphide) ; those in which the filling is fluorite, either es-
sentially in whole or in larger part; and those composed of cal-
cite, in some places carrying considerable percentages of sphal-
erite (as on Twin creek, Owen county), and in others quite
free from metalliferous content so far as at present known, as
in the case of the great calcite vein of Mercer county.*

A thorough examination of these hitherto little known and
practically neglected sources of industrial wealth was, therefore,
deemed one of the most useful lines of investigation to which the
early attention of the Survey might be given, and a bulletin on
the lead and zinc-bearing rocks of Central Kentucky, by Prof.
A. M. Miller, has been printed.

Though the chief purpose of the report is to describe the strata
in which the veins occur, a proper classification of the rocks be-

L (M
*Tt may be, however, that these distinctions are seeming rather than
real; that the differences in mineral content are a matter of vertical dis-
tribution; and that whether a vein shall show barite, or calcite, or fluorite
as the filling matter depends upon whether the outcrop represents a higher,
or intermediate, or lower section of the vein. This is one of the problems
concerning which sufficient data have not been gathered, but it is a deter-
mined fact that barite prevails in veins as they pass through the Lexington,
from the Winchester beds down to the Tyrone (“Birdseye”) of the High-
bridge;: that as they pass from the Lexington into the Tyrone calcite and
fluorite begin to predominate; and that from near the top of the Tyrone down
into the Campnelson (“Chazy”) as far as the latter has been penetrated,
fluorite and calcite prevail.
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ing necessary for an intelligent study of the mineral deposits,
the bulletin will prove very useful to prospectors. The report
shows, among other facts, that the Central Kentucky veins are
continucus from the top of what is usually known in Kentucky
as the Trenton (now defined as Lexington) far down in the

lewest rock that is exposed in the State; and that within the.

Bluegrass arca are large deposits of the finest of fluorspar,
whereas not even the mere existence of that mineral was known
there a few years ago.

There is warrant for the expectation that the barite deposis
of this district will of themselves prove the basis for important
industrial establishments, the chief object of which will be the
production of ground barite and of barium salts. Already the
Mutual Mining Company, of Stamping Ground, Scott county,
is engaged in the manufacture of refined (precipitated) barium
sulphate, lead fume, and various by-products, and the Monitot
(formerly Chinn) Mineral Company, of Mercer county, is
preparing to mine and prepare for market its extensive barite,
calcite, and fluorite deposits upon a large scale. Mines are in
operation in Henry and Owen counties, in the galena-bearing
barite veins there. In these counties hitherto only galena has
been produced for market, but it is understood that the barite
will hereafter be an important product.

In order that the development of these Central Kentucky de-
posits may be undertaken in an intelligent way, however, it is
necessary that a careful study of the veins themselves shall be
made throughout the district, so that guiding facts of general
application may be determined. With that end in view, Mr.
J. E. Wright, mining assistant, was assigned to work in the
district in April, 1905, the field assignment continuing until
August 1st. In this work the Director has borne a part and
has in hand the preparation of a report which will be completed
when sufficient additional data shall have been gathered. An-
other season will be required to complete the work, since the
deposits have proved to be more numerous and of more import-
ance, and to be distributed over a larger number of counties
than was supposed to be the case.* Mr, W right has presented

*In addition to the counties forming what is known as Central Kentucky,

certain counties on the east and Cumberland county to the south are yet
to be examined.
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a short statement of his observations, which will be printed in
the report of the Inspector of Mines for 1905, the briefness of
the report rendering it somewhat impracticable to issue it as a
separate bulletin. Some important facts hitherto noti known to
be generally applicable to the district—such as the almost, if
not quite universal, relation of the veins to faults—and which
make for the greater economic importance of the deposits, have
been discovered. Specimens of zinc carbonate of high quality,
hitherto unknown in this district, were found by Mr. Wright,
in Bourbon county, suggesting a chance that deposits of com-
mercial value may be discovered.* Zinc carbonate (altered
sphalerite) has also been found by the writer in Woodford and
Jessamine counties.

The deepest shaft, geologically, in the State is thati of the
“Twin Chimneys” mine of the Monitor (formerly Chinn) Min-
eral Company, in Mercer county. There a banded fluorite vein,
4 to 5 feet in width, has been followed down to a depth of 245 feet
in the Campnelson (“Chazy”), with no indications of any ten-
dency of the fissure to close. When visited recently, in Novem-
ber, water prevented an examination of the bottom of the shaft,
but at a point about 20 feet above the bottom measurements
were made showing 53 to 63 inches of vein matter. It was
claimed by men working in the shaft that at the bottom the
vein showed 4 feet of clean fluorspar. The developments in
these lower rocks in Mercer county are instructive to those
mining or who may undertake mining in other parts of the Cen-
tral region, where the “Chazy” is deeply covered. They afford
encouragement - to those mining in the vicinity of Lockport,
Henry county, and Gratz, Owen county, for instance. At Gratz
the vein has been followed down to and into the Tyrone (“Birds-
eye”) formation, and because of some eccentricities exhibited
by the fissure in the Tyrone questions were raised as to the
continuation of the vein downward. There seems to be no good
reason to doubt that the vein continues downward, if geologic
*It seems well to here correct an error that appears in Dana’s Mineralogy.
and is quoted in Merrill’s “Nonmetallic Minerals,” namely, the reported
occurrence of witherite (carbonate of barium) “near Lexington, Kentucky.”
Although searched for through many years, ever since the first appearance
of the note in the Mineralogy, no witherite has been found in this region.
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conditions affecting the Campnelson are similar to those farther
up the river, though there may be a change in the vein-stuff.
S

WESTERN KENTUCKY LEAD, ZINC AND SPAR DEPOSITS.

Mr. F. Julius IFohs spent the season of 1905 in the study of
the lead, zinc, and spar regions of Western Kentucky. With
him was a mapping party* to accurately locate all mines, pros-
pects, faults, and veins. In 1902 the U. S. Geological Survey,
acting in co-operation with the Curator of the Kentucky Geo-
logical Department, in whose hands a small sum for the pur-
pose had been placed by citizens of the district, made an exami-
nation of the region and the report was issued in August of
the present year. With propriety, the claim may be made in be-
balf of the Kentucky Survey under the administration of the
late John R. Procter for a large share in the work upon which
the report is based, since the larger part of the field work of
Mr. Ulrich, who had charge of the examinations made .by the
Federal organization in 1902, was done in 1889 and 1890, when
that gentleman was a member of the State Survey. Had the
report been issued earlier, it would have been of advantage to
us in the prosecution of our investigations. That there was
need for the State Survey work, and that without conflicting
with what had been done by the Federal organization, will ap-
pear when our reports are issued.

In addition to a report on the district as a whole, Mr. Fohs
will present one on the mineral veins and other resources of
Livingston county; the latter will be ready for the printer at
an early day.

It was originally intended that the Livingston report should
be only a revision (bringing it to date) of the manuscript re-
port made by Dr. R. H. Loughridge—one of the four manu-
script reports left in the archives of the Survey when appropria-
tions ceased in 1892, to which reference is made on a succeeding
page, the publication of which was authorized by the present
Survey law. The discovery of new facts, ete., during the prog-
vess of the field work in revision, however, rendered so many ad-
ditions and modifications necessary that Mr. Fohs will present
a practically new report.

*Headed by Mr. J. S. Shaw.
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According to the observations of Mr. IFohs, the Livingston
county deposits have the same general character asg those of
Crittenden; they have the same possibilities so far as regards
intrinsic values, the difference between the two regions with
respect to possibilities of development being chiefly one of trans-
portation. Some faults hitherto unknown were discovered in
the progress of the field work, the probabilities being that at
least a number of them are ore-bearing near the surface, and
that all of them are so at depth—below the sandy horizons. The
report, which is nearing completion, contains descriptions of
all the mines and “prospects” (about 60) in the county, and
of the mills. Methods of mining, ore-dressing, etc., are describ-
ed, and the geology and veins are laid down on maps.

The general report will include the following counties:
Livingston.—All details of geology, mines, prospects, etc.

Orittenden.—All details of geology, mines, prospects, mills,
ete. In this county there are 120 mines and prospectt.

Caldwell—Practically all mines and prospects are described,
together with considerable of the geology. Part of another sea-
son of field work will be required for the completion of the
geology.

Lyon.—Some notes on the geology will be given. There are
chances for the occurrence of lead, zinec and spar deposits in
this county, but there was not sufficient time at command in
which to make a thorough examination with respect to them.
Another season of work and close search will be required to de-
velop the facts. ' "

Trigg.—Notes on all the mining prospects. There are a great
number of shear zones in this county, and the chances for find-
ing ores and spar are good. So far, the prospecting in the county
has not been conducted on the best lines.

Christian.—Some notes en this county. :

It seems well to here briefly present some facts in regard to
the district as developed by the work of the Survey.* It has been
noted :

1. That large calcite bands, 3 to 12 feet wide, appear on the

*Statistics of production for 1903 and 1904 will be found in the report
of the State Inspector of Mines for 1904.
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walls of some of the larger (more valuable) veins. Since a

growing market for calcite has developed, this fact is of com-
mercial as well as of scientific interest. Some shipments of
that spar have been made frem the district.

2. The barite in the district is associated less with the fluor-
spar in the large faults than with that in the smaller veins that
show little or no faulting and have one or both walls of lime-
stone. The value of this “pointer” will be recognized by mining
men. , ' ;

3. There is little change in the character of the fluorspar de-

posits with depth other than that which is to be expected in

unweathered mineral, and except such as goes, pari passu, with
the changes of wall rock.

4. The chances for the discovery of new and large bodies of
zinc carbonate (as a reconcentration) along large faults where

St. Louis limestone forms one wall, if the prospecting be done:

on the St. Louis side of the fault, are good. TFurther prospect-
ing for zinc carbonate is encouraged.

5. The character of the fluorspar largely depends on the in-
closing rock and manner of formation (genesis) of the spar.
This is illustrated by the following examples: “No. 1 fluorspar”

(the highest grade) has either Princeton (Ste. Genevieve of
Ulrich) or Tribune limestone for one or both walls, largely,

when filling fissures. Coarse, dark or brown fluorspar is in
large measure associated with bituminous shale walls, and at
times it carries a large amount of coarse, crystalline sphalerite.
Finer grained, dark colored fluorspar is usually associated with
jasperoid, and occurs as a replacement either of Princeton or
St. Louis limestones, principally the former; and it is largely
associated with fine-grained zinc and small cubical or granular
-galena. Purple fluorspar, though it occurs more or less in sur-
face deposits, is largely to be found in the St. Louis limestone
and in gravel deposits. Gravel fluorspar is in nearly all cases
practically in place, and the solid deposits are to be found by
- sinking on them.

6. The coarser lead ore (galena) is largely associated with
white fluorite, while the small cubical and granular varieties
are replacement deposits. A body of almost solid galena, 3
feet in width, has recently been found at the Mary Belle mine,
on the Columbia tract, at a depth of 40 feet.
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7. The largest ore bodies constitute replacements of wide
sheeted zones, while the narrower ones are fillings of fissures.

3. The chances for finding zinc deposits are better in sheeted
zones parallel with the veins than in the fluorspar deposits, the
latter generally occurring nearer the fault plane. On this ac-
count, the small amount of cross-cutting that has been done
from the veins has prevented the discovery of many zinc de-
posits. There is reason to believe that the disposition of fluor-
spar prospectors to cover up the discovery of zine, and do little
searching for it, on account of its undesirability in association
with fluorspar, has greatly retarded the opening of probably
a large number of deposits of this character. Zinc deposits in
the sheeted zones, while carrying some fluorspar, have not as
much of that mineral as have these directly at the fault or in
the veins. :

9. The chances for the discovery of new fluorspar and lead

deposits along undeveloped, or partially developed, fault zones
are good.
10. A number of clay deposits of the “Stevens Tunnels” type
rather a firesand than a fireclay, of which large quantities
are shipped from Stevens Tunnels—were found, with chances
for more. This product has naturally the same constituents as
Dinas brick, and so is a first-class material.

The quantity of fluorspar in this district is enormous. But
few of the opened veins are worked out for as much as even 100
feet below water level, and below that depth the products appear
to be the same. The popular idea as to the small amount of
zine in the district appears to be erroneous. A new custom
concentrating plant, for the separation of the zinc and lead,
is being erected, but its precise character (the method to be
followed) is not known.

FAULTS SOUTH OF THE WESTERN COALFIELD, ETC.

An examination of the faults and fractures lying south of the
known lead, zine, and spar region in Western Kentucky, and
south of the Western Coalfield, to ascertain whether any of
them carry ores or fluorspar, was undertaken in 1904. The work
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was placed in the hands of Mr. J. E. Wright, the present. writer
also rendering aid in the investigation. Mr. Wright presented
a brief, but interesting, report of his work, the conclusive parts
of which will be included in the detailed report on the region
traversed. It was determined that most of the fractures do not
carry ores or fluorspar within easy reach from the surface, but
thati possibly some of them do. What may be found at depth
on some of the strongest faults can be determined only by deep
prospecting. Unfortunately, some of the most important pros-
pecting that has been done along the faults has not been’done
in the true fault planes, or by systematic cross-cuts at depth,
but in the bed planes of dipping rocks.

CHEMICAL WORK.

A bulletin of chemical analyses is in the hands of the printer.
This bulletin includes all the unpublished analyses that had
been made for the Kentucky Survey by the late Dr. Robert
Peter, worked cut and properly arranged by his son, Dr. Alfred
M. Peter, present Chemist of the Survey, together with many
additional ones. Analyses of many samples of clay, coal, stone,
cte., collected by the present organization, have been made by
Dr. Alfred M. Peter, and a few analyses of clay were, in an
emergency, made by other chemists. These analyses, not suf-
ficient in number to warrant the publication of another chemical
bulletin, have been used in reports now ready or in course of
preparation.

CLAY DEPOSITS.

My confidence in the future of Kentucky as a clay-producing
State grows as more is learned about our deposits, but we must
meet the requirements of clay-workers by proving the worth
of the clays by technical tests before we can hope to make
much progress with them. The means at the command of the
Survey have not been sufficient te undertake such work. Among
others, there are two reasons why every possible effort should be
made to promote the development of our clay resources-—one
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sociological, and the other purely ('Ummer‘cial;.t.hey are, first,
the well-settled fact that ciay-working communities are among
the most stable of those that are made up most largely of “la-
boring” classes, with the further fact that since a large p‘arft of
the “labor” used need have only simple skill, readily acquired,
clay-working plants would give employment to a numerically
important element of our population, including women, youths
and girls, whose lives now hold but little in the way of a hope-
ful future; and, second, clay-working industries will call for a
oreater development of our coalfields. :

The most the Survey has been able to do within the time that
has been at our disposal, and with the comparatively small sum
that could be allotted for the work, has been to gather data for
a preliminary bulletin, which should show the locations, thick-
nesses and general qualities of some of our clay deposits, and
give us a better standing with the clay industries than we now
have, until technical work may be taken up hereafter. 'Su‘ch
a bulletin has been prepared and is in the hands of the printer.

The report is in three parts. Part I, by Mr. J. H. Gardner,
includes the kaolins and plastic clays adjacent to the eastern
rim of the Western Coalfield, embraced in the counties of Hart,
Hardin, Edmonson, Grayson, Taylor and Larue; clays in the
Red river valley; and clays of the Jackson’s Purchase region.
Also a statement by Mr. F. J. Fohs concerning the clays in the
region between the Cumberland and Tradewater rivers. Part
II., by Prof. A. I'. Foerste, is an extract from another report
by him, and is a discussion of the clays and limestones of the
Silurian, Devonian, Waverly and Irvine formations of East-
Central Kentucky. Part TIL includes a compilation by Mr.
J. H. Gardner of all available analyses of clays that have been
collected from various counties of the State. It is believed that
this bulletin, although it may be regarded as only a beginning
of the study of our clays, will prove of much service to those
interested in clay-working and cement-making industries. One
of the direct results of the work of the Survey in the Red River
Valley is the assurance that a large Portland cement plant will
be established there. While in the newspaper accounts of the
proposed enterprise the Survey’s part in promoting it is not
mentioned, it is nevertheless the fact that the movement to es-
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tablish the plant is due to discoveries and advice and suggestions
first made by the Survey.*

*Since the foregoing was written, a letter has been received from Mr.
J. C. Patrick, who has been most active in securing the establishment of
the plant (representing perhaps $100,000), in which due credit 1s given the
Survey. The letter is as follows:

“StaNTON, KY., December 15, 1905.
“Mr. C. J. Norwood, Dzre(‘tor of Kentucky Geological Suwey,
Lexington, Ky.: ;

“DEAR SikR—Recent editions of Lexington and Louisville papers, purport-
ing to give interviews with me, have given out the impression to the public
that the major share of the credit of finding and developing the cement
material in this region is due to Ohio talent. I therefore feel it my duty
to acknowledge to you my indebtedness to the Kentucky Geological Survey,
and make known the part thev had in the discovery and development of
these deposits. The existence of clay and limestone at this place suitable
for the manufacture of Portland cement was discovered by Assistant Geol-
ogist Gardner. This discovery was made in the course of his routine work
in this valley. Afterwards, Mr. Gardner and I went over the ground more
thoroughly, and he pointed out the clay and stone to me, and gave me
instructions as to how to proceed in testing and developing same.

“Mr. Gardner suggested that since the Kentucky Survey was unable
to test these materials, on account of lack of the proper apparatus and
laboratories, the clay and stone should be sent to the Ohio Geological Survey
for testing. With this end in view, he opened correspondence with the
Ohio Survey, with the result that I was enabled to send my material there
for testing. The results of these tests are pretty well known now, but I
herewith send you a copy. of the report on same, in the hope it may be of
some value to you in your work.

“I wish to especially thank you and Mr. Gardner for your assistance
in this undertaking, because its success is to a very large extent due to
your valuable aid and suggestions; and in order that every one concerned
may be informed of the true history of the matter, I give you leave to use
this communication as you may see proper. With kindest regards, I am,

“Very truly yours,
¢ d. C. PATRICK.”

The report of Mr. C. G. Holmes, City Cement Inspector of Columbus,
Chio, in whose hands, at the suggestion of Professor Orton, Director of the
Ohio Survey, the testing of the materials was placed, will be given in full
in another report now in course of preparation. His report gives analyses
of the materials and physical tests of cement actually made from them, and
concludes as follows:

“l. The chemical analysis shows that the raw materials are susceptible
of proper combination for Portland cement manufacture,

“2. The cement produced by the combination of these materials gave
satisfactory tests in every respect.”

~
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Prof. A. I. IFoerste has prepared a report which includes an
extended discussion of the economic values of the clays and lime-
stones of the Silurian, Devonian, and Irvine formations. It
will be issued as a separate bulletin because of the necessity for
detailed descriptions and classifications of the formations in-
volved. This bulletin is in the hands of the printer. '

BUILDING STONES.

¢

The study of the building stones of the State was placed in
the competent hands of Mr. W. U. Grider, who spent a portion
of the season of 1905 in gathering data and making collections, -
in the course of which work he visited Bullitt, Hart, Warren,
Washington, Todd, Logan, Christian, Trigg, Lycn, Simpson,
Marion, Nelson, and other counties. Unfortunately and unex-
pectedly, however, he found it necessary to withdraw from the
‘Survey within three months after taking up the work. At the
time, it was hoped he would be able to return before the end of
the season, but circumstances have prevented hisy doing so. Mur.
‘Grider has presented a partial report in which is contained a
large amount of valuable and practical information, including
‘descriptions of beds suitable for quarrying for various purposes,

- metheds of quarrying at various points, analyses and physical

tests of a number of stones, photographs of exposures, etc. He
-also has data relating to many other counties than those named,
needing but little more field work to enable him to complete
descriptions of the stone resources of those counties. It is to
be hoped that the work may yet be carried to completion by him.

THE COALFIELDS.

The Big Sandy Valley.—A report by Prof. A. R. Crandall
on the ccals of the Big Sandy Valley, south of Louisa and War-
field, including the headwaters of the North Fork of the Ken-
tucky river, is in the hands of the printer. It contains many
maps and graphic sections. The report covers about 2,000
square miles, and includes Johnson, Martin, Floyd, and Pike
counties, part of Letcher, part of Knott, and the larger part
«of Lawrence county. The presentation of such a report at this
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time was rendered possible by the fact that Prof. Crandall had
spent several years at work in the Eastern Iield as a member
of the old Survey. He completed his study of the region during
the season of 1904 and the early part of 1905. Many applica-
tions for this report, from prospective investors and from par-
ties contemplating the acquirement of mining leases (in which
way a large part of the actual development of the Eastern Field
must necessarily be done), have already been received. A re-
port on the northern part of the Valley was published some
yvears ago.

Coals of the Licking Valley.—During the season of 1905 Prof.
Crandall began work on the coals of the Licking Valley and
headwaters of the Red river, including Morgan, Magoffin, Men-
efee, and Wolfe counties, but he could not complete all the field
work necessary for a report before the end of the season. He
has the report in course of preparation, but some weeks more
of field work will be required before it can be completed.

The Pine Montain-Cumberland Region.—During the sum-
mer of 1904, Messrs. Shaw and Montgomery were at
work determining the precise levels and locations of the
varicus coal-beds north of Pine Mountain in Bell and
Knox counties, preparatory for the completion of a re-
port on that region by Mr. G. M. Sullivan, the expectation
being that Mr. Sullivan would be in position to take up the
work early in 1965. In this the Survey has been disappointed.
Since Mr. Sullivan had nearly completed all the field work nec-
essary for a report on a large area in that district, extending
into Clay and Leslie counties, and including all of Bell and
Knox counties, and a part of Harlan, it was desirable from
every point of view that the work on the coals there should be
placed in his hands. It is to be hoped that this may yet be done.

Mining Thin Seams.—A report on the methods that have
proven successful in mining thin coal seams in the South-
eastern Coalfield, by Mr. R. H. Barclay, is ready for the printer.
It is deemed appropriate for this report to be printed in the
report of the Inspector of Mines for 1905, and without objection
this will be done.
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The Western Coalfiecld—Woerk on the higher and lower coals
of the Western Coalfield, which was begun in 1904, was con-
tinued during the season of 1905. This work is in the hands
of the Directdr, assisted by Mr. S. A. Denny. We are discover-
ing facts in regard to the upper coals of this difficult field, as
revealed in the work in Ohio, Muhlenberg, Mc¢Lean, Hopkins,
Webster and Union counties, together with data from Hender-
son county, which will necessitate a sharp revision of opinions
hitherto held in regard to the distribution and order of the coal-
beds.

Among the most important facts definitely determined is the
cccurrence of a large number of coal-beds above the one hitherto
accepted as the highest workable seam (“No. 127), including at
least three, possibly more, beds that are workable in places.
These upper coalg, which in some instances hitherto have been
mistaken for No. 11, or No. 12, or No. 9, as the case was, are
variable in quality and thickness. Quite apart from their
local values, however, the recognition and tracing of these coals
as distinet beds, occupying horizons high above the position of
No. 12 in the scale, is of much importance in the development
of various parts of the field. A report is in preparation, pre-
senting the results of the work so far, but the field is quite
difficult, much complicated by faults and unconformities, and
it will not be possible to issue a satisfactory report on the coals
without having another season of field work.

The Rough Creek Anticline—Prof. W. I'. Pate began work
along the Rough Creek anticline, in Western Kentucky, during
the summer of 1905. This anticline is part of a very important
disturbance which apparently extends quite across the State, in
an approximately east and west direction, from Shawneetown,
I11., tc near Warfield, Martin county. It is important to know
what relation this uplift bears to the coals of the Western Iield,
especially in Ohio, McLean, Webster, Henderson, and Union
counties, and its study is also of value in the prospecting for
petroleum and gas. The results of the season’s work are of
much economic interest, but it will require at least another full
season of fieid work, possibly more, to gain a satisfactory un-
derstanding of the disturbance.

In addition to his work on the anticline, Prof. Pate examined
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the coals in the region adjacent to the Fordsville branch of the
Louisville, Henderson & St. Louis railroad, and obtained data
for the revision of the Meade county report, referred to beyond.

OLD REPORTS.

At the time the Survey was suspended, in 1892, there were
four reports ready for the printer, namely, one on Breckenridee
?Ounty, by J. B. Hoeing; one on Meade county and one on Liv-
ingston county, by R. H. Loughridge, and cne on Warren
county, by M. H. Crump. The Breckenridge and Meade reports
¥lave be;en revised and brought to date, and will be printed, as
1s provided for by the present. Survey law. Col. Crump is ex-
pected to revise and bring to date his report on Warren county.
As stated elsewhere, Mr. Fohs is now preparing what is in of-
fect a new report hased on Dr. Loughridge’s Livingston report.

CLASSIFICATION OF FORMATIONS.

Prof. A. F. Foerste has in hand the preparation of a report on
the Cincinnatian (formerly known in Kentucky reports as the
- Hudson) series. It is expected that it will be ready for the
printer at an early date. It wiil include twenty-one /plates of
typical fossils, which will render it of exceeding value to those
who find it necessary to identify the rock beds in the areas
covered by this formation. It should prove especially useful te
persons engaged in boring for gas (seeking the gas horizons in
the deep-lying rocks) where the Cincinnatian forms the surface,
and it should prove useful -in the schools of the State. ]
Prof. J. M. Nickles, to whom was confided the work of dis-
criuninating certain of the divisiens of the Cincinnatian, con-
ccerning which there was much uncertainty, has prepared his
report, which includes three plates of fossils, and it is in the
hands of the printer.

Prof. A. M. Miller continued his study of the Mohawkian dur-
ing the past summer, and has prepared a revision of the tabie
given in his published report on the lead and zinc-bearing rocks
of Central Kentucky. His table, including classifications of
the Cincinnatian by Foerste and Nickles, together with remarks
thereon, will appear in another report.

This work of classification has been taken up because it is
absolutely necessary for an adequate study of the economic

KENTUCKY GEOLOGICAL SURVEY. 25

values (including petroleum and gas) of the Lower Silurian
rocks that we shall have a proper classification of the latter.

“The practical value of a correct classification of the rocks is

illustrated in the bulletin on oil and gas, where the Ragland

and Bstill oil sands are identified as Corniferous rather than

Clinton, to which they have usually been assigned. As a con-
sequence of this, a larger region becomes of interest as regards
the possible finding of petroleum than if the Clinton were the
important oil rock, since the Corniferous has an evener distri-
bution than the Clinton. It also affords a more intelligent basis
¢rom which to work in the western counties. Another illustra-
tion of the practical value of such work is this: In the progress
of his work on classification during the past season, Prof. Mil-
ler discovered the exact representatives of the rock phosphate
beds of Mt. Pleasant, Tenn., some examples running as high as
72 per cent. phosphate, and having definitely differentiated
them, he was able to trace them over considerable areas.

A bulletin giving a revised classification of the formations
of the State, together with a new edition of the State geolog-
ical map, is projected. Work upon both bulletin and map is
in progress.

ROCK PHOSPHATE.

As indicated in the preceding section, noteworthy deposits of
rock phesphate were found within the Lower Silurian (Ordo-
vician) area during the past season, and the possibility of es-
tablishing a commercial enterprise upon them seems worth con-
sidering. While it may be that it will not prove practicable
to undertake the mining of high-grade phosphate for disposal
to fertilizer works, it dces seem feasible to establish a custom
grinding mill for the production of “agricultural lime,” for
which this phosphate rock is eminently suitable since it may
be spread where needed without further preparation. Even in
the Bluegrass there are now many acres of land that need lime.
These phosphate layers, even those lowest in phosphoric acid,
gathered and ground, would yield high values. As indicated
above, they may be used in the natural state and meet all re-
«quirements. The rock, in the form of thin, rather porous-look-
ing, yellowish brown plates, where weathered, comes in at the
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top of the Lexington Limestone (“Trenton”). In a memoran-
dum on the subject, Prof. Miller says: “There is hardly a lo-
cality where the top of this formation has been exposed in up-
land situations as the result of slow denudation of the over-
lying beds, where thin plates of this phosphate can not be found,
and recently samples were collected from a locality in Wood-
ford county that indicated a deposit there of phosphate of a
very promising character. They ran as high as 33 per cent.
phosphoeric acid (72 per cent. calecium phosphate). The sam-
ples first collected consisted of plates of leached limestone from
half an inch to an inch and a half in thickness, and weighing
from one te three pounds. These lay scattered very thickly over
the surface of a roadside slope, and on digging down were found
disseminated through the soil nearly to the bed-rock—here from
1 to 2 feet below the surface. In the light of all that is known
at present, the most favorable district for prospecting is in that
comparatively level and very fertile belt of country extending
northward from Versailles to Midway, and again beginning on
the other side of South Elkhorn, in Scott, and extending in
the same direction to where the land begins to fall off to the
ievel of North Elkhorn. Fayette county also offers a promising
field. The soil at the phosphate horizon is a very deep red, and
is characterized by the presence of a ‘honey-comb’ coral of the
genus Columnaria.” Samples of the rock may be seen in the
State Geological Museum, Lexington.

- CO-OPERATION IN TOPOGRAPHY.

The State Survey has issued many maps which are quite good
enough to use in showing the location of mineral outcrops,
mines, quarries, etc., but they are not of the sort necessary to
use in laying down details of geology, in tracing the extension
of coal beds and other deposits, in determining in advance of
actual field examination the probable routes for transportation
lines, ete. TFor such purposes maps must show the surface of
the country by means of contour lines. Such character of map-
ping is very costly, and on that account it was deemed advis-
able to seek co-operation with the U. S. Geological Survey, the
expense of the field work to be equally divided between the
State and Federal organizations. In the appropriation section
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of the Survey law enacted by the last Legislature, therefore,
the sum of $5,000 out of the total annual appropriation of $15,-
000 was allotted for co-operation in topography with the U. S.
Geological Survey. An agreement with the Director of the
U. 8. Geological Survey was entered into in )Ia?cll, 1904. In
the agreement it was provided that the Federal Survey should
expeﬁd an amount equal to that allotted by the State Survey;
that the work sheuld be carried on under the supervision of the
Director of the U. 8. Geological Survey, subject to proper in-
spection and criticism by the Director of the State Survey; that
the cost of pubiication should be borne by the U. S. Survey; and
that when desired, the State Survey should be furnished with
transfers, at eost of printing, from the copper plates of the to-
pographic sheets, for use in printing editions of said
maps. In designating the portions of the State in
which  work should be done, it was thought proper
that those parts in which the U. S. Survey had done
no work should first receive attention. That Survey had cov-
ered the Eastern Coalfield in preceding years; hence, although
it was known to be desirable that much of the ground be resur-
veyed, it was thought just that it should await until some of
the wholly unsurveyed regions should be gone over, and until
a more nearly adequate appropriation should be made. TFor the

season of 1904, the areas selected were the Sutherland quad-

rangle south of Owensboro, the Sebree and Morganfield sheets,
in Western Kentucky, and the thirty-minute quadrangle in
which Frankfort is situated. TFor the season of 1905 the Louis-
ville quadrangle was added, together with certain adjacent areas.
The Louisville quadrangle was selected because of the great ne-
cessity there was for an accurate, contoured map to use in work-
ing out sewerage plans for that populous city. The following
work has been accomplished, as set forth in statements for each
vear received from the Director of the U. 8. Geological Survey:

Results for 190).—“During the season a complete and accu-
rate map, on a scale of 1.62,500, with a contour interval of 20
feet, of 517 square miles of area of the State was surveyed. The
results will be published on parts of the following four atlas
sheets, namely, Sebree, Sutherland, Frankfort, and Georgetown,
the first two being completed in the field. These sheets cover
portions of the counties of Anderson, Daviess, Fayette, Frank-
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lin, Henderson, McLean, Ohio, Scott, Shelby, Union, Webster
and Woodford. Some additions were also made to the Calhoun,
Newburg (Ky.-Ind.), and Owensghoro (Ky.-Ind.), and Harrods-
burg completed sheets.

“In all, 519 square miles of sketching was done, 1,214 miles
of spirit levels were run, with thirty-three permanent bench
marks, and 10,116 elevations. There were also run 2,295 miles
of road traverse.

“During the season 426 miles of traverse for primary control
was extended over portions of the counties of Anderson, Daviess,
Fayette, Franklin, Grant, Henry, Jefferson, Ohio, Owen, Scott,
Union, Webster, and Woodford.”

Results for 1905.—“From-the expenditure of the funds pro-
viding for this co-operation a complete and accurate map has
been made on the scale of 1.62,500, with a contour interval of
20 teet, of 235 square miles of the area of the State, represented
on the Louisvilie quadrangle, in Jefferson, Spencer and Bullitt
counties, and of 7 square miles represented on the New Haven
(I1L-Ind.-Ky.) quadrangle, in Union county. During the prog-
ress of this work the city of Louisville was mapped on the field
scale of 1.22,500 for publication on the scale of 2,000 feet to
1 inch, and will be reduced to form parts of the Louisville sheet,
and of ‘the uncompleted Prospect, Riverview and New Albany
sheets. The area of the city map, including the suburbs, covers
37 square miles of the area of the completed Louisville sheet,
and is included in the above statement of its area.

“During this work 533 miles of spirit levels were run, in the
course of which 2,958 elevations and twelye permanent bench
marks were established. There were run 794 linear miles of
road traverse, every bend and every house being accurately lo-
cated.

“In additicn to the above completed sheets there were finally
mapped 188 square miles on the Georgetown sheet, in Fayette,
Franklin, Scott and Woodford counties, and 117 square miles
of the area of Prospect ( Ky.-Ind.) quadrangle, in Jefferson and
Oldham counties. Considerable secondary control was procured
on the Morganfield quadrangle, in Crittenden, U nion, and Web-
ster counties, and on Riverview quadrangle (Ky.-Ind.), in Jef-
ferson and Bullitt counties. On this unfinished work 756 miles
of spirit levels were run, in the course of which 3,970 elevations
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and eight permanent bench marks were established; there were
also run 1,834 linear miles of road traverse. ;

“One party extended primary traverse over the counties of
Anderson, Bullitt, Jefferson, Oldham, Shelby, and prgncer, re-
sulting in the occupation of 999 stations, and the running of 8(;3
miles of traverse. This primary traverse is something more and
in addition to what had been anticipated and plan.ned at ’Fhe
beginning of the season. It was found that the trlangulatlog
about Louisville was not on the United States Standar.d Geo-
detic datum, but was a result of some special tria'ng"ulatvlon ex-
tended some years ago in the neighborhood of the city. In or(.ler
that the resulting maps might conform with the others which
we are making in the State, it was deemed desirable to connect
this primary control with that in the neighborhood of Frank-
fort and Georgetown, so that it might be reduced to the s.tan‘d-
ard datum, and be sure that there would be no di’screpanaes. in
the work coming from both directions. For that reason a line
of primary control was run between these two areas. Inspec-
tion of the work done in the previous year on the Calhoun sheet
developed the fact that the sketching of the topographe.r who
had mapped that sheet was not up to the standard at \Vth‘h we
are aiming, and it was deemed desirable not to publish the re-
sults until the field work be gone over and the sketching cor-
rected in such places as it was found to be in error. Accord-
ingly, the final publication of the Calhoun sheet is held up
pending such revision as may prove necessary.”

It will be observed that within the two years 1,064 square
miles have been accurately mapped, while a large amount «f
work toward completing other large areas was also done. Mr.
H. M. Wilson, Geographer of the U. 8. Geological Survey, has
had general charge of the work.

HYDROGRAPHY.

One of the most important duties with which the Survey is
charged is the study of our water supply, both above and below
ground. We need to know not only the water horizons and the
character of the ground waters, but also the varying quantity
and quality of the surface streams; the latter we must know in
order that as population increases and with it an increasing
pollution of the streams, we may act intelligently in adopting
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methods for rendering the water supply suitable for domestic
use. In such study there are many elements to be considered.
A tentative co-operative arrangement, dependent upon the
maintenance of the State Survey, has been effected with the Hy-
drographic Branch of the U. 8. Geological Survey, by which
this important work may be carried on next season.

TIMBER RESOURCES.

The Survey law contemplates the study of the timber re-
sources of the State. Realizing the advantage there would be
in having this done by trained men from the Forestry Division
of the U. 8. Department of Agriculture, the question of co-op-
eration was presented to the Chief Forester. A cordial response
was received, but the amount ($1,000) deemed proper for the
Survey to allot for the season’s work was more than the funds
at the command of the Survey would permit; hence it was nec-
essary to defer the work. With the continuation of the Survey,
provided with an adequate appropriation, co-operation with the
Department of Agriculture in the study of our timbers will
again be sought.

CANNELS AND LOWER COALS OF THE EASTERN FIELD.

A report on the cannels of the Eastern Field is projected.
Algo one on the coals of the Conglomerate Measures. An ade-
quate study of these subjects will yield valuable returns. As-
surances have been received that should the Survey succeed in
finding good areas of coal fit for producing iron-making coke in
the western outerop of the Conglomerate series, an iron furnace
will be erected to utilize ores in the region to which the coke
would be tributary.

SOIL SURVEY.

An arrangement has been effected with Prof. M. A. Scovell,
Director of the State College Agricultural Experiment Station,
for co-operation in the study and mapping of the soils of the
State. This insures that the work will be carried along accu-
rate and practical lines, such as will prove of real service to
the agriculture of the State.
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UPPER CUMBERLAND AND KENTUCKY RIVER VALLEYS.

It is believed that, under favorable conditions, another ses-
son will give us a report on the Kentucky River Valley similar
to that which is now ready on the Big Sandy region. Other-
wise, more time will be required. The Upper Cumberland is
a big field, and important because of the great thickness of coal-
bearing recks there. It is believed that with well-organized
prospecting, and since much work has already been done there,
a report on that region can be made after two more seascns
of work.

PROSPECTING CORPS.

The Survey has always done a great deal of pioneer work in
the coalfields, making hundreds of openings in the Eastern Field
especially, since it long ago became impracticable to rely on res-
idents of a region to make openings at their own expense. This
is costly work and has been a severe tax on the Survey funds.
To accomplish the same results more rapidly and at less rela-
tive expense, it is contemplated to acquire a small drilling out-
fit and organize a drilling corps to work not only in both coal-
fields, but to test the extension of clay deposits, and so on.

CHARTING THE DIPS OF THE ROCKS.

The proposed charting of the dips of the rocks throughout
the State has been menticned cn a preceding page. The mapping
of the anticlines and synclines is not only of prime importance
to oil and gas development, but it will prove of exceeding value
to the coal mining interests. It will enable the prospective op-
erator to determine how to best develop such properties as may
be under consideration; he will know how the mines must be
laid cut to obtain best results with respect to drainage and
haulage, also whether in the progress of mining in a certain
direction material changes of dip may be expected which would
affect the manrer of mining, and so on. Mining engineers, es-
pecially those who have had experience in the more eastern re-
gions of the Appalachian field, will recognize this as one of
the most practical and useful lines of work the Survey can un-
dertake. :
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FIRECLAYS AND BALL CLAYS.

Kentucky affords the highest quality of flint fireclays known
in this country. Practically all known areas of the famous
Jarter clay have been taken up by the firebrick companies. It
is proposed to continue the search for such clays along the
western edge of the Eastern Coalfield. There is an eager de-
mand for first-class ball clays. It is proposed to make eapvecial
search for additional deposits of thesc.

MISCELLANEQUS MAPS.

A map of the Eastern Coalfield, based on surveys made by the
State and IFederal Surveys and on data obtained from other au-
thentic sources, on a scale of three miles to the inch, but which
in printing will be reduced to four miles to the inch, on which
to indicate the outerop lines of the more important coals of the
field, has been prepared.

A similar map for the Western Coalfield was projected, but
could not be undertaken because of lack of funds.

A revision of the State geological map is in progress and will
be completed in time for publication of the map about June,
1906, should the necessary apprepriation for the Survey be
made.

In addition, a considerable number of maps is projected,
showing the distribution of the various economic resources of
the State.
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LIST OF REPORTS.

Reports Printed, in the Printer’s Hands, or in Preparation.
1. Oil and Gas Sands of Kentucky; 3 maps, 10 plates. By J. B. Hoeing.
Printed.
9. TL.ead and Zinc Bearing Rocks of Central Kentucky; map and 12 plates.

A

By A. M. Miller. Printed.

3. Chemical Report of Clays, Coals, Ores, etc., by Dr. Robert Peter, late
Chemist of the Survey; 236 analyses. In hands of the printer.

4. Coals of the Big Sandy Valley, covering 2,000 square miles, including
Lawrence, Johnson, Martin, Floyd and Pike counties, and parts of Knott
and Letcher counties; many maps and illustrations. By A. R. Crandall.
In hands of the printer.

5. The Upper Ordovician Rocks of Kentucky and their Bryozoa; 2 plates
of fossils. By John M. Nickles. In hands of printer.

6. Clays in several parts of Kentucky, by J. H. Gardner and A. F. Foerste.
In hands of printer.

7. Silurian, Devonian, and Irvine Formations of East-Central Kentucky,
with an account of their clays and limestones; 18 plates, including map.
By A. F. Foerste. In hands of printer.
~ 8. Mining Thin Coal Seams of the Southeastern Coal Field; many dia-
erams and illustrations. By R. H. Barclay. Ready for printer.

9. The Upper and Lower Coals of the Western Coalfield; maps and many
sections. By C. J. Norwood and S. A. Denny. In preparation.

10. Reports on Breckenridge and Meade Counties; Originally prepared
in 1891, but revised and brought to date; maps and many plates. By J. B.
Hoeing and R. H. Loughridge. Ready for printer.

11. The Mineral Veins of Central Kentucky: Lead and Zinc, Barite,
Fluorite, and Calcite; maps and plates. By C. J. Norwood and J. E. Wright.
In preparation. }

12. The Coking Coals of Kentucky and the Economic Values of the
Cokes Made Therefrom. By C. J. Norwood. In preparation.

12. Livingston County: Its Mineral Veins and Other Resources. By F.
J. Fohs. In preparation. :

14. The Iron Ores of Kentucky. By C. J. Norwood. In preparation.

15. The Cincinnatian Rocks of Kentucky; 21 plates of fossils. By A. F.
Foerste. In preparation.

16. The Lead, Zinc and Spar Deposits of Western Kentucky; maps and
illustrations. By F. J. Fohs. In preparation.
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RECOMMENDATIONS

As to Increasing the Efficiency of the Survey.

IFor so long has Kentucky been regarded, not oniy abroad,
but at home, as primarily an agricultural State; for so long
have our activities been almost wholly along agricultural lines,
that it seems no less difficult to persuade our own people that
we have a great mineral State as well as a wonderfully fin¢
agricultural one, than it is to convince the investing capital
that is flowing past us that such is the case. And yet, that
this is so is perhaps not strange; the association of mineral de-
posits with fertile lands, such as we have, is not common, hut
quite the reverse, and for years we have been at the disadvant-
age of having no bureau to work out and offer proof as to the
value of onr varied mineral resources, while competing States
(80 to call them) have steadily maintained their Surveys.

According to the closest computations that have been made,
the area of the State is about 41,283 square miles. Of that ex-

panse, about 15,680 square miles are covered by coal-bearing

formations; a region of about 2,000 square miles in the west is
rich in lead, zine, and fluorspar deposits; in the central part,
leaxl, zinc, barite, calcite, and fluorspar veins, that will unques-
tionably prove of exceeding value, are found over a region about
4,000 square miles in extent; over the whole of the “Purchase
Region,” an area of about 2,340 square miles, splendid clays
abound, together with excellent sands, valuable silicious earths
and other minerals; adjacent to the eastern and southern mazr-
gins of the Western Coalfield is an area of perhaps 1,000 square
miles, in which are to be found most excellent kaolins and plas-
tic clays; in addition to which are the great areas of fine clay
and cement-making material on the rim of the “Bluegrass,” and
on the margin of the Eastern Coalfield, the hundreds of square
miles underlaid by iron ores, asphalt rock, building stones of
the highest order, oil and gas, and so on. Indeed, it is doubt-
less within bounds to say that more than two-thirds of the total
area of the State, including even the most fertile region in it,
is mineral-bearing. That Kentucky is primarily a farming
State is because we have made it so; it is because we have em-
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phasized the agricultural side, and have either over}ooked or
neglected the mineral side. It ough.t to he a great Industm‘a_]
State, and at this time, while there is ne?d f(?r more people to
till the soil, there is greater need for an immigration of manu-
facturing industries to provide more and bett.er markets for the
produets' of the farm, and to provide cccupations for our young
men.

Industrial capital will come to Kentucky when we are pre-
pared to show in an efficacious way what advantages the Sta.%e
has to offer in raw material, well placed geographically. This
can not be accomplished by means of “private” reports, however
excellent they may be. There is but one potent way, and that
is to maintain an efficient Geological Survey. Under pr‘eserllt:
conditions, $10,000 per annum (that being the amount h.ithert.o
granted for the individual work of the State organizatl(.)n) is
:coo little for the Survey to carry on its work most efficiently.
Had the Survey not been so abruptly suspended some years ago,
even less than $10,000 .per annum would have served to com-
plete a careful study of the economic geology within a few years;
but as matters stand, much that was partially covered years
ago, but not reported on, must now all be gone over again.
There are regions, in the south-central part of the State espe-
cially, about which we know practically nothing. Years age
the search for the various economic materials, locating them
and determining their extent, should have been completed, and
we ought now to be in position to devote our attention chiefly
to the technical questions relating to them. As matters are, the
Survey has been unable to go far into technical questions, and
yvet they must be dealt with if we are to meet present-day re-
quirements. I recommend that the amount for the individuai
work of the State organization be increased.

As I have already indicated, in order that cur geological for-
mations, with their economic values, may be laid down in ac-
curate detail on maps, we must have a higher order of maps than
the State can well afford to undertake alone. We must look to
the U. 8. Geological Survey for co-operation in topography, the
policy of that Survey being to expend in such work an amount
equal to that allotted by the State. With the allotment hither-
to made, a large area has been covered, but with $5,000 per an-
num we can not proceed as rapidly in our mapping as the ne-
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cessities of the State require. It is doubtful whether ‘there is
a State in the Union that stands in greater need of good maps As given in official RN
than does Kentucky. As an illustration of this, I present docg%zrngl tltsisxlxlli(:. o mé)ps of
list of counties showing variations in areas as reported in some COUNTY. Banars miled the counties.
of our official documents compared with the areas as deter- 3 2 Square miles.
mined from the most accurate maps that have been made of the i
counties. It would be wise to increase the amount allowed for e 450 l1 352 | 466.5
co-operative topography . L 228 229 203.25
Lo B e G 420 383 341
L e e S S N AR 310 445 358
. 328 [ 291 325.75
ey 60 291 370.375
COMPARATIVE LIST OF COUNTY AREAS. e e O S 2 3 0
L e A SO A T S e i o 275 216 243
T 385 409 378
. T ¢ i R 300 312 T 299.25
As given in official L e R S 336 | 304 344
documents issued at | As computed e e 225 232 220.625
Coun: different times. from maps of ¢ L e G 250 249 237.3
OUNTY. S ; the counties. e R S S 332 308 323.75
quare miles. Meade ...... i i R
R e A : L R SR 250 240 263.5
1 2 Square miles. D e s S 200 181 205
—_— — e e L o T s R T » L e e 380 400 411.375
J‘ : L s S A 610 538 571.75
SBallardes oo no o sl e Sy 250 240 | 235.2 i B 170 182 184.75
BRING s e 270 25371 e ame iE N 176 178 242
Bl oy ot 350 284 | 393.625 i e e S 448 371 351.5
Boyd ... ol 180 o0 ATl ; s e R 144 132 176.5
B i e AR aa U s e . 8o L e 305
Breathitto i s Reloan g 2 o on 450 434 | - 485.5 4 B 405 375 397
Breckenvidge o Oni i i S o 520 472 | 579 3 L e e S 200 180 189.5
Bitlor sev mm i S 452 - UL 89T LTl am9 s P AoF = 348 448
Bt R R SR R S a 315 . | 29501 vi9d5 R 530 | 512 563
B L R A e A SRS R 434 376 ! 403 e RN 300 278 315
CRRUBIE ... ... vl 190 114 b o191 T 580 631 600.8
QRO ol S e R 544 | 3681 1 L e 590 493 570
Gl 2 e s e e 260 " ‘| 245 |  255.5 e e 190 244 |- "943.376
ey e PN G e e 580 385~ Mk e g |
Githton: gaispe ol a e s e 220 156254 A w0
GEULEROEIN LS et o e vondh i 340 335 | 376.25 o
oL e SRR 270 220 "1l gkt
DETANE R SR F R R 250 193 255
D e A SR S A R 340 : 332 : 333
Bloyde Nt S s e e 410 403 | 409
L DO R R O R R e 1907564 BREF R g8 2e
8510y by MBI et e e SR 225 210 ! 238.5
T B P O B R et T i 550 488 ! 540
Greenup TSl RS e B 352 283 ’ 371
Hanlan £ o s Glsr To g g 410 6677 |~ 472.195
Harbe o 0 i s S 410 862 = danop
Henry e el R s SIS 272 278 ! 306.25
Higehmnie o e i v o e L e 240 207 2008
SHGkERN o o bl T e L 305 299 | 363.75
JebmBon kT s el L e 300 284 i 271.25
Riptbial DRER Sort b b ol S 368 . | 3707 - i 248471625 E
LS Sl e e S 350 | 307 . L. 3575 X
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DISBURSEMENTS OF THE APPROPRIATION.

Following is a statement of the disbursements of the appro-
priation from April 1, 1904, to December 1, 1905. The items are
arranged according to the headings under which they are en-
tered in the Survey account book:

ON ACCOUNT OF GEOLOGY.

1904. Salary. Expenses. Total.
ADRILEIA S T B HORINE, i v i $ 26 00 $16 30 $ 42 30
APrilng6. Je B gWrighte o o s 48 00 37 26 85 26
Aprile8t-=Cr R Gilmere: . casl e e R s s 3 48 3 48
Aprit a0 I H. Gariner o ndnaa il Ry SR 6948 6 79
ADBE0 =W O s PRy e 7 v or i ot Se e ain s aa e 1 50 1 50
7. i 4 b R P R BT T 1 e e BRGEE  peR  e e 4 52 4 52

SAPPILESD - AL eMAEINETer o e e S 793 e
May =25 JeBisHoelng: - v 100 00 1878 118 75
May 265 o e BesWaghto U i ot s 60 00 42 18 102 18
MBS 1678, AL MRy L F e e i B e 1 42 1 42
Mgy a6 0 Rag@ilmorne ik o v s R en e 3 40 3 40
dune (B0- o B Hee ng. o S 104 00 31 51 135 51
dune 30:..G5 V. Triplett; iJr. ¢ o’ 80002 i o 50 00
June 30. John Goff.... (27 days, April k

16k Soilume ") S mut t A R02 e 74 00
Fulye =2 CALSM MR er s 44 00 16 25 60 25
gty a3 se A IV Ml el e T s e 32 00 7 2b 39 25
JULY 23055 A MM er s - v e i 44 00 1972 63 72
Juty 530, FuBHaeing s s ean i s 104 00 38 07 142 07
dalyeed0:SLo AT DORNY s S 30 00 22 30 52 30
JolveE30 R el sBanclay s s T 45 00 34 67 907
July: 30, o FL - Garaner.. o s, 30 00 11507 41 07
iy 80, NECRIscher « S, Lot wa s 60 00 5557 115 57
Y30, < Jo WoWWpiehts o S e e 36 00 29 20 65 20
July 30. A. M. Miller, balance of sal-

ary, May, June and July.. 230002 ong e 30 00
AnSte I M. e ers s s e e 28 21 28 21
Anzgss 20 AR R Roerste . S r il nE e A 58 77 58 77
AdiE w26 E LA M MILIEer . Do i 50 00 32 14 82 14

SEAmE 2 TR Wreht s hsms b0 s 44 00 38 96 82 96
AR 30 Wil B HoeIng o /o o e 96 00 33 95 129 95
Anes 30 R HeaBanelay o1 o0tk 45 00 52 65 97 65
Anese 300 S TA e RAY . 80 0l R e 30 00 26 60 56 60
AN 30,0 M FSeIers - ohi =ea 8 ot 60 00 37 46 97 46
Ang 30y S H Bardners e 30 00 24 10 54 10
Aug. 30. W. F. Pate (for July).....: 15 00 6 15 21 15

—

1904.

Aug.
Aug.

Sept.

Sept.
Sept.
~ Sept.
Sept.
Sept.
Sept.

Sept.
Sept.

Oct.
Oct.
Oct.
Oct.
Oct.
Oct.
Oct.
Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.

Dec.

Dec.

‘Dec.
Dec.
Dec.
Dec.

Dec.
Dec.

Deec.

30.
31.

30.

30.
30.
30.
30.
30.
30.

30.
30.
31.
31.
31.
31.
31.
31.
31.
31.

31 -

31.

30.
30.
30.
30.
30.

30.

30.
30

30.

31.
31.
31.
31.
31.
31.
31.
31.
31.

31.
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W. F. Pate (for August)....
A. F. Foerste (May, July
ARa AUBUSt) oy s,
Transylvania Co., films, 90
cents; envelopes, 50 cents.
B Pavelay . ...l o,

S going. ...
C. L. Jones (collecting well

e e A R R
BN Miller... <. ... ... ...
B rieht .. .
LD R AR
S LR o A R
SR Crandall... ...
L R A S S
B ardner... ... 2. ...
e b N S
L e R AN
L T A e G
i A
M G. Clay, making blue

T R e R R
R Harclay .. ..
N enny .. L
BEEEGlardner. . 0L v
R T 1 e B S
e R B R R A S
SN iviplett, Jr. ... 0.0 0
R Wit oL,
Jas. Mullen, printing photos
Transylvania Co., 1 dozen

phete plates.. ... ...... %
RESIS Barclay. . . oL s

SQpHEnp I

A Bleumy.. . oL
S Gardner: .o v,
e S oeIng. .. s
RNV Miller. 5.0 lL L. il
N Iriplett “Jr. . v
SEEEEWaright .
IS oerste . oL s,
A. G. Spillman, collecting

BORISE S o i
Transylvania Co., 1 dozen
Pltoto plates. . ... 0. 0: =,

Salary.
13 00

164 00

45 00
40 00
40 00
88 00

50 00

50 00
28 00
128 00

Expenses.

15 95

21 33

17 97

39

Total.
28 95

185 5o

140
45 00
74 02
58 13
112 01
134 94

21 69
53 00
152 85
58 20
45 00
251 15
44 85
73 53
109 60
53 40
b195
65 11

376
45 25
79 18
34 23

121 97
62 77

51 95
43 64

3 90

50
45 25
40 25
58 31
93 70
62 64
50 00
33 28
142 95

100 00

35
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1905.
Jan.. 31.
a3
Jenze 31
Jan. 31
an.. 31
Reh, -1
Heb. = 1.
Feb. 2.
Feb. 20
Feb. 28.
Feb. 28.
Mar.- - L
Mans. i
Map - L
Mar. 1.
Mar- 1
Map, T
Mar. 8.
Mar. 9.
Mar. 10.
Mar. 30.
Mar. 30.
Mar. 31.
April 2.
April 1.
April 1.
April 1.
April ‘1.
April 6.
April 1.
April 1.
April 29.
April 29.
April 29.
April 29.
April 29.
April 29.
April 29.
April 29.
May 5.
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Shaffer Art Co., photo prints
(December)

Jas. M. Byrnes, 250 circulars
GBIy ) 5o S
E. Wright (January)...
ReCrandall ;i . o5
F. Foerste (Jan., Feb.)..
¥oEripleth Jp., v ie
HeBarelay it
NVEMitHors. & s e g

boaEEbeRE D

U.
B sHoaliie i e e T
<R

M. G. Clay, making Dblue
BRI

SEACDRRNY s oo e
ANl e

Gross vials, April 15, from

Director’s account........
S 0 E 1 1) e S e M e

g)utdtjm
o
(=}
L,
=
e

Clay blue prints......
M. Denham, drawing
maps

J.
J
J.
F.
M.
E.

Salary.
$16 00
60 00
50 00
45 00
104 00
50 00
16 00
40 00

50 00
62 50
125 00
112 00

Expenses.

Total.
$ 16 00
61 70
50 25
45 25
104 00
50 00
17 81
40 00

80
60 25
40 00
117 30
107 50

50 00

50 25
45 25

2 50
16 48
100 00
134 01
60 25
45 25
50 00
112 65
84 25
180 45
78 65
50 00

10 45
67 01
45 04
50 00
62 68

84 75
96 57
138 10
178 30

2 05

12 20

1905.

May

May
May
May

May
May
May
May
May
May
May

May

May

June
June
June

- June

June
June
June
June
June
July
July
July
CJuly
July
July
Aug.

Aug.

Aug.
Aug.
Aug.
Ang,

. Aug.

Aug.
Aug.

Aug.
Aug.
Sept.
Sept.

Sept.

8.

19.

19.
31.
31.

31,

31.
31.
31.
31.
31.
13.

[N} DD DN DN DN DD
FRorww BB B3RS8Ew

bl
SOUEE SEOC L 00 S
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W. F. Pate (March,
B VAT ) o v S e v
o Triplett. Jrocc. .o,
s Grider. diiove e .
E. M. Denham, drawing
I A e e PR

H. Barclay (April, May) .
A T e R OO
TR T 1) SRR SE
. G. Clay, 1 blue print..

R. Crandall (April, 1VIay)

. F. Foerste (May).......
M. Prince, 26 blue prints.
R. Kroell, drafting......
. M. Prince, blue prints..
T L R
LR v O
BEEandner. . ... ... oo
LR T T A PR r R
A Y e S MR
el iohs (June) ...........
A. Denny (June)........
B. Hoeing (May).......
eRhte (June)........
Bleleles oo o L
. Prince, blue prints. ..
eeMiller (ualy)....... ..
H Gardner (July) ... ...
B SWeicht (July)..... ..
s Fehs (July) ..........
. A. Denny (July)........
Sl Bate (July). ... ... %
s
<H.
P,

ERE g

Ehandalliss, T0 L.
Barclay {June, July).
Brooks, compiling and
drawing 2 large maps, June
and July, and $1 drayage.

DR R PEGHE NG poical b Ems W

S e Penny. ... ..ol
AR Mlller. .. Do, L. L

Salary.

24 00
42 00
62 50

120 00
50 00
125 00
68 00
125 00

Expenses.

6 56

41

Total.

30 56
42 50
95 47

4 00
58 33
50 00
90 00

179 77
110 58

35
112 00
188 67

52 30
89 62

7 85
36 00

120
57 72
82 T4
98 15
134 62
150 64
186 55
80 28
167 72
85 33
169 45

150
87 50
101 70
163 23
170 05
91 60
88 65
183 15

69 86

201 00
91 23
57 T4
50 00
167 15

117 63
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1905.

Salaries. Expenses. Total.
Sl g R e e 4 S e R R ESDRI00 2 4 PR 125 00
SEPREI6 S AR, IGranaall Sl e 150 00 55 70 205 70
Sept. 29. J. H. Gardner...... .\ R 50 00 4 55 54 55
ARl R Dt (R ) e R S B 120 00 130 121 30
Qeter Ao ASME Mo D pULQORA S saie 50 00
Octs. 815 °F 'H. Gardner; . i, $ 50 00 $1 55 $ 51 55
Now: -d- I T Wohg S(Octd e o 120 00 35 120 35
Nov. 28. J. H. Gardner (Nov.)...... ALEN e e 50 00
ecs =06, ' J. Fohg i (Navi)a o v 120 00 18 35 138 35
Total April 1, 1904, to December 1, 1905. ......... ... ...... ... $12,168 51

SHORT STATEMENT OF FOREGOING.

Year Salaries. Expenses. Total.
HOOU s ot R R e e $3.338 10  $1,391 02 $4,729 12
LU S S A e D T S 5,629 90 1,809 49 7,439 39
Potale’cads T b atnaune i $3,968 00  $3,200 51 © $12,168 51

ON ACCOUNT OF MISCELLANEOUS MAPPING, LEVELING AND DRAW-

ING.

1904. Salary Expenses. Total.
April 25. R. E. Mooreman (dravelng). b $475 $ 4175
April 30. R. E. Mooreman (drafting 6

dayaiusalary o w000 12 000 s5icida 4 12 00
May 16. R. E. Mooreman (drafting, 8

daslsalary ) wiie ok i T0H00 I ratsie- s 3 16 00
May 18. O. R. Kroell (copying maps,

DU e e g 9 00
June 30. 0. R. Kroell (drafting, 151

5 IORRI s TN e 31 00

Julys 31 '@,V Triplett, Jr. (special

ald fors Julw) sty P 50 00 32 00 82 00
July 31. Hargis Hill, rodman. . ...... 20 00 32 30 52 30
July 31. J. G. Lewis, transitman. . .. 45 00 24 71 69771
July 31. 0. R. Kroell (drafting: 5 :

BOFOIiicd it S e B B S 10 00
July 31. 0. R. Kroell, levelman, salary

2yl WA G e e T S b e 19:36 31 65 51 00
July 31. J. S. Shaw, transitman. .. .. 25 00 23 58 48 58
Joly: 31, Oy ‘Montgomery, levelman 25 00 550 30 50

1904.

July

Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Sept.
Sept.
Sept.
Oct.

Oct.

Oct.

Oct.

Nov.

Nov.
Nov.
Nov.
Dec.
Dec.
Dec.
Dec.
Dec.

31.

31.
31.
31.
31.
31.
31.
30.
30.

31.
31.
31.
31.
30.

30.

30.
30.
24,
31.

o

ol.
31.
31.

1905.

Jan.

Jan.
Feb.
Mar.

April
April
April
May

May

May

June
June
June
June

30.

31.
28.

29.
29.
29.
31.
31.
31.

w

2

/

3:
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Items from Director’s acct.:
July 21, broad hatchet ...
July 22, L. Ayres, axman. .

(S Bt ERR b 6 §0) Lo oY § O s s

45N sa e Y 1) R e e e

[}
)
[}
z
17

R

S

G ‘Montgomeryoi. ... ...
RARroel. fiess s v,
GiolewigE e s Sl
€0
G
M
M

Transylvania Co., 1 dozen
thumb: vaokara. = a5
Goabiewis o s

Montgomery (Sept.).
Slms CNOV. )iz st

awoys_mqs

S.

Vv

S.

SeEBhaW. as s
G.

M.

G.

o~
Q
t‘l
@
2
wn

bl
2

Havedg s il o v e
18 00 0 R & i A ar e e SO

WoNW eShelbvee: T i s v
FoaS B ha W LU ARt e

Salary.

40 00

Expenses.

16 38
B9a5
11 79
2299

Expenses.
$2 00

Notary Fee.

25
25
25

Expenses.
57 30
37 65
16 80
7335
22 60
35 95
29 70
17 00
14 60
79 .95

43

Total.

100
45
101
37
85
37

Tl:
35
73
35
38
169

88
77
51
40
16
47
21
67

10
54
45
05
25
38
75
79
22

Total.

$ 47

00

Total.

40
40
60

25
25
25

Total.

117
57
26

133
42
55
49
29
22

139

30
65
80
35
60
95
70
00
60
95
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1905. Salary. Expenses. Total.
Ang 3 O RKYell e is e e 30 00 24 05 54 05
Augn - 3 W W Shelby e i 20 00 29 90 49 90
BHEe oSl Sl hawa v T ey 60 00 7185 131 85
Mg 9 Hapeig il s 8 s o 25 00 38 25 63 25
Aug.31. ~W.. W Shelby, Jr... T .5 0. 12 30 17 15 .29 45
Benty Tl TSl BhaW. . B s . 60 00 120 70 180 70
BEPLA 20 On K roell Ad L e 5 00 7038 12 03
Qete- 30 o T o8 adhaw . it o 60 00 10 55 70 55
Qe il Shaw: Sl e 2T 60 00 - iR 60 00
o282 J R Hhgwe: ik ol 6000 et 60 00

Total, April 1, 1904, to December i B (1 I aras v Rt o vl i e e $3,242 91
SHORT STATEMENT OF FOREGOING.
Year Salaries. Expenses. Totals.
RFOd e e s Rl $887 85 $780 63 $1,668 48
S0 e SR S el S S S AR 867 30 ; 707 13 1,574 43
Botalcnt n T e s B e $1,755 15  $1,487 76 $3,242 91
OFFICE ACCOUNT.

1904. . :

April 30. M. M. Kelly, stenographer, pay for April.............. $ 30 00
May 31. M. M. Kelly, stenographer, pay for May............... 31 00
June 30. C. L. Jones, Secretary, pay for dumne . i, 2o v 66 66
June 3(. C. L. Jones, Secretary, expenses for June,............. 6 90
June 30. Telegram to Foerste, May 12, from Director’s account. . 25
June 30. Telegram to Foerste, May 13, from Director’s account. . 92
June 30. Telegram to Wright, June 6, from Director’s account. . 25
June 30. Glue, June 21, from Director’s ACEOUNE e o st 10
June 30. Telephone message to Frankfort June 23, from Direc-

taEisEaetownt T an Lo U e st 25
June 30. Glue, June 29, from Pirector's account ;o o wv 20
July 31. C. L. Jones, Secretary,-pay for\July. . ... . ieEd 66 67
July 31. Telegram July 2, from Director’s account............ 29
July 31. Telegram July 6, from Director’s account............ 25
July 31. Telegram July 21, from Director’s account. ........... 25
Aug. 4. Postage stamps, $20, and notary fee, 20 cents, from Di-

TEGLOEE - acCoMME S L oot 2ol i o Tl ety 20 20
Aug. 31. C. L. Jones, pay for AUgUsE: T n s S A E Ry 66 67
Aug. 31. Transylvania Co., July 13, 500 shipping tags =707 30
Aug. 31. Transylvania Co., Aung. ‘T, box photo films. ., . /5. .5 - 70

1904.
Aug. 31.
Aug. 3L
Aug. 31.
Aug. 31.
Sept. 30.
Sept. 30.
Sept. 30.
Sept. 30.
Sept. 30.
giet o3l
Oct 31
Gt -31.
Get. < 34
Nov. 5.
Nov. 30.
Nov. 30.
Nov. 30.
Dec 8.
Bee. 15,
Dec. 15.
Dec. 24.
Dec. 24.
Dec. 31.
Dec. 31.

1905.
Jan. 2
Jan:. =2,
Jan:s o 2
Jan. 2.
JALE s 2,
Jan:: 31
Eam. 31"

KENTUCKY GEOLOGICAL SURVEY.

Transylvania Co., flange for camera lens, $1; front
board, 40c; 2 dozen photo plates, $1; express both
WHYS: DO i s TR O L TN e N B e

Postage stamps, July 26, from Director’s account......

Telegram, Aug. 22, Winchester and Louisville, from
Director’s account

Telegram, Shaw and Montgomery, Aug. 29, from Di-
rector’s account

C. L. Jones, pay, $66.67 and expenses, $3.20, for Sep-
tember

Transylvania Co., 3 bottles drawing ink................

Rent of telephone, $1 and tolls 95¢ for August, from
Director’s account

Broom, 30c; bucket, 25c; soap, 5¢, September 21, from
Director’s account

Janitor’s pay, one-half month, from Director’s account.

€L Jones; ipay-far-Oetober v i oo wi S e cavi

Jas.:Mack -janitor:-pay . for -Octbbori . Caes b ity

Telegram October 5, from Director’s account..........

Telephone rent and tolls for September, from Director’s
account

Telephone rent and tolls for October, from Director’s
account

C. L. Jones, pay, $66.67, and notary fee, 25¢............
Jas. Mack, janitor, pay, $20, and notary fee, 25c......
Stenographer’s note books, Transylvania Co., Oct. 10. ..
Telephone rent, $1, and tolls, 85c, for November (Di-
rector’s account)
Browenr & -Coiaflgh iton: deBl s Jriat s S ainu s e,
Brower & Co., Globe-Wernicke file, unit and top........
C. L. Jones, pay, $66.66, and notary fee, 25¢............
Jas. Mack, pay, $20, and-notary fee, 25¢................
Transylvania Co., December 14, journal record book.. ..
J. M. Byrnes, one-half dozen invoice files, $2.20; pam-
phlet flle B0 e o T R TS NS

Telegram to Pate, December 15, from Director’s account
Telegram to Foerste, December 23, from Director’s ac-

count
Rent telephone No. 1012, $1, and tolls, $1, for December,

from’  BireCtori - acebnmty, woe i o R e
Rent telephone No. 1540, for quarter ending March 31,

from : Directors.cdlequntat s rany ona s v T o e L
Telegram, Grider, from Director’s account.............
C. L. Jones, pay, $66.67, and notary fee, 25c, for January
Jas. Mack, janitor; - pay-for Jamuary v i e

45

2 90
2 00

70
50

69 87
75

90
10 60
66 66
20 00

35

1 80

175
66 92
20 25

10

185
12 00
11 50
66 91
20 25

2 15

2 70

25
25
2 00
5 70
25

66 92
25 00
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1905.

Feb. 1.

Teb:
Feb. 2.
Feb. 28.
Feb. 28.

Feb. 28.

Feb. 28.
Feb. 28.

Mar. 30.
Mar. 30.
April 22.

April 29.
April 29.
April 29.

May 1.
May 8.

May 9.
May 9.
May 16.
May 19.
May 30.
May - 30.
June 29.
June 29.
July 31,

July. 31.
July 31.

KENTUCKY GEOLOGICAL SURVEY.

Transylvania Co., January 2, duster, 35¢; box tacks, 10c;
waste basket, 25c. January 7, benzine, 10c; stencil
paper;;$2; minerak ok, 1205 S i o e

P. O. Box rent, January 6, from Director’s account. .. ...

Telephone No. 1012 rent, $1, and tolls, $5, for January. .

@ Ju. Jones, pay for FebLUALY.. & ia s vawioanbin

James Mack, janitor, pay, $25, and notary fee, 25¢, for
JANIRE o e e s e e et

C. L. Jones, expenses of two trips to Frankfort from
Lexington, January 25-27 and February 15, on office
business, $3.90, and notary fee, 25¢..........ouuuu...

Postage stamps, February 27, from Director’s account. .

Rent telephone No. 1012 for February, from Director’s
accoUn G s ek sl o e

James Mack, janitor, pay for March and notary fee....

C. L. Jones, Secretary, pay for March and notary fee.

C. F. Brower & Co., Globe-Wernicke book cases, 20 umts
Marche 27 aid - Aprili Gl i s e

C. L. Jones, pay and notary fee for April..............

Jas. Mack, pay and notary fee for April...............

items from Director’s account as follows:

March 3, telegram, Hopkinsville. ........... .00 ...
April 1, rent of phone No. 1540 quarter ending June 30
April; 3, telegrant, -Manion s oz il oo
April 5, P. 0. Box rent, quarter ending June 30.....
April 20, rent telephone No. 1012, $1, and tolls, $2.40

for Matchr ol cnlis i e il st e liniary

Rent telephone No. 1012, $1, and tolls, $2.20, for April,
Irom Director’sFaccotmt. s S e aR g n A el

Transylvania Co., April §, gummed labels, 25¢; April 19,
onehilf -dover=penells, “b0os a4 s Bl i bl

F. C. Elkin, postmaster, postage stamps...............

Secretary of State, notary commission................

J. M. Byrnes, pads of yellow writing paper. »iic-Siis

J. H. Bean, notary seal, $3; rubber StAMD;HOCT S E

Gl Tones, Pay o May . 2 o riias L aiing o f s g8 s

Jas Maclopaynfor Map L el abeiiapoan s el

Transylvania Co.’s account June 30, Lox pens, $1;
holder, 5c

00
00
00
75 00

=S

25 25

4 15

10 00

1 00

75 25

78 00

75 25

25 25

25

35

40
68

VL]

25 00

1905.
July 31.

Aug. 31.
Aug. 31.

Sept. 6.

Sept. 27.

Sept. 29.

Oct. - 4.

Oet. -~ 31

Nov. 20.
Nov. 28.

Total, April 1,

1904.

Oetez 0
Nov. 30.
Peac. *31;

KENTUCKY GEOLOGICAL SURVEY.

Items from Director’s account as follows:

May 20;:stenographer 13 days.:. i ovtiainn
June_3, telegram oL Pate i s s insina cant it oo
June 12, télegram:to  Foerste: i, v icanad Lo ndid i it
June-23,; telegram to Grider. i sunvans s e
June: 30, transfer awagony . i biais At s i E
July 1, rent telephone No. 1540 for quarter ending

September 30w i Sosnn i LN e
July 1, rent telephone No. 1012, $1, and tolls, $1.25,

for NQy b, Sntaie s Sl A el L e R

ColasTones: pay forRuEnSl. i F te o s e
Jas Mack: pay for AUSUBE . 3 s e ek

Roger Harp and Bro., account rendered September:
August i, 3 bars soap, 1 broom, spool of wire, box tacks
August 24 ] D rOOIB: e T T e ek e R

G Litdones - pay for. September s i i i sy
Jas. Mack, pay for September........ A A SRR

Items from Director’s account as follows:
JULY 32 f8legrag s ace b et e SIS s S
July 7, P. O. Box rent quarter ending September 30. ..

July 20, map purchased from U. S. Geological Survey.
July- 24 Sam-Goleman: labor g . g i iai o
August 1, telephone No. 1012 rent, $2, and tolls, $1.20,
June. .and: July- o Senpioad o et N et i
October 1, telephone No. 1540 rent, quarter ending
Decembier= 3l e o h s e S e

October 3, P. O. Box rent, quarter ending December 31
October-:3, - postace JstaMIPR. i i s s s

Jas. Maclks pay for-Qetnber. s = s i s ohs o S v e sy
Transylvania Co., April 18, 500 tags by Jones... ......
Uas: -Mack; pay for  Novembar: - 70 ol g =y

1904, to December 1, 1905............ )

CHEMICAL ANALYSIS AND TESTING.

A MEPetor: analyseftordatie. v oo tri s s ig e Vnth it
A. M. Peter, analyses in November.............:.....
A. M. Peter, analyses in December....................

1

2

75
25

50
25

o= o

$130
79
100

47

75
25
85
35
35

25

00

5
35

20

00
00
00

00
60
00

26

00
00
00
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1905.
Feb. 3.  A. M. Peter, analyses in January...,..... i/ cois.cocii. 70 00 Sk
April - 4. Anderson and Faig, testing 3 specimens of stone. ... ... 6 00 Sept. 10. Adams Express Co., bill to August 10................. 13 64
May 9. A. M. Peter, preparing Chemical Bulletin.............. 100 00 Oct. 12. Adams Express Co., bill for September................ 26 55
July 14. A. M. Peter, analyses Febrvary 1 to Tole o ik 94 50 | Nov. 16. Adams Express Co., bill for October.................. 9 05
Augs 47 AN Peter; analyses-in Ty iiis e vovii o minde s 66 50 Dec. 1. Adams Express Co., bill for November................ 6 31
Sept. 1. W. E. Burk, bill rendered for 17 analyses.............. 160 00 3208
ST Jan. 21. J. H. Hostetter, unloading and placing in Museum min-
Total, April 1, 1904, to December 1, 1905.................... $806 00 Ll e s
eral exhibit at World’s Fair by Kentucky World’s Fair
Commission, this being part payment of $100 charged
4 | by the Commission for shipping the material to the
ACCOUNT OF MUSEUM. Museum. (See also Museum account).............. 44 80
19'04-~ Jan. 21. J. H. Hostetter, freight and drayage as follows:
ADEIL220 S M BIOWTE, reDRITING Cases. = v o b Tt $49 50 December 8, 1904, drayage on box of stone. $0 25
May.. 20, -5, M. Brown; irepaiting Cases: . ottt aien e 37 50 December 28, 1904, freight, 28c; drayage,
May 20. 8. M. Brown, painting cases, $2.50; making ladder, $2.95 5 45 25¢ on box of stationery.............. 53
June 9. H. B. Pope, work in Museum, 3 days.................. 3 00 January 20, 1905, freight, 96¢; drayage, 50c
June 30. R. B. Sadler, work in Museum, 1715 days.............. 17 50 on 2 boxes of pictures from Frankfort. 1 46
July 31. R. B. Sadler, work in Museum, 25 1 A R S 25 00 ; TR b
Aug. 31. R. B. Sadler, work in Museum, 26% days.............. 26 50 Jan. 28. Adams Express Co., bill November 29, 1904, to January
Svept. 3. R. B. Sadler, work in Museum, 3 days................. 3 00 24, S1I0h o TR S s i S e R 745
Nov. 10. A. Mitchell, work in Museum, from Director’s account. 50 ‘Mar. 25. Adams Express Co., bill for March.................... 5 87
Dec. 8. 3 jugs, 35c; telegram, 51c, from Director’s account. .. .. 36 April 29. Adams Express Co., bill for April..................... 5 54
g 1905. : May 16. J. H. Hostetter, drayage on mineral specimens, February
Feb. 1. R. Hays & Bro., January 31, bucket, mops, turpentine, 2 R VRN b PR R RIS R S O e S a e R 175
Z NAPH=S08D = (5% o o e b b il SRR e 145 June 29. Adams Express Co., bill April 28 to June 29.......... 8 50
Ifeb. 10. Amount charged by Kentucky Worid’s Fair Aug. 1. Adams Express Co., bill June 27 to July 17...... Kpit e 5 25
Commission for shipping part of Kentucky Sept. 6. Adams Express Co., bill July 28 to August 19.......... 4 48
mineral exhibit at close of Fair to State Sept. 29. Adams Express Co., expressage on surveying rods from
Geologichl Musenms - v = dande s DRt i $100 00 Marions - iustdia s THe s Sorl Rl e A 1 50
Feb. 10. Paid by Survey for unloading, hauling, etec. Nov. 20. Farley Transfer and Storage Co., freights and
(See IPreight -atc. )i et o 44 80 cartage as follows:
March 7, freight and cartage on box of
Check sent Commission for balance................... 55 20 SHOICE s Sa e ol S i ot te il pEc $0 25
Oct. 4. Thomas Churchill, laboy 214 days, from Director’s ac- April 4, freight and cartage on sack of
GOIILES Sh e e e e s e e s 2 50 STOMeS ...l 81
Dec. 6. Smith, Watkins & Co., wire and tacks................. 50 April 5, freight and cartage on sack of
) Tar e Stones. ot ot o IR SN dsee S S 81
Total, April 1, 1904, to December 6, 1905............. ....... $228 46 April 6, freight and cartage on sack of
O e e S v 8
August 8, freight and cartage on sack of
FREIGHT AND DRAYAGE. 301 115 RSl S S NV AR 91
1904, 3 o St A 3 56
June 28. J. H. Hostetter, freight, 56c; drayage, 75c, from Di- Nov. 28. Adams Express Co., bill October 16 to November 2...... 90
TECLOTYS ~RCCONNE shia i i an i i e S e i o $ 141
July 12 Adams - Express Co.; bill-for-duhe .. o b in 2 10 Total, April 1, 1904, to December 1, 1905.............. S $151 75
Ang.: 1. Adams Bixpress Co, bill to July 19 .55 v i oo = 85 : : ’ ’ _



50 KENTUCKY GROLOGICAL SURVEY.
z EQUIPMENT, REPAIRS AND SUPPLIES.
1904.
June 6. Keuffel & Esser Co., “Y” level, $85; barometer, $26.64;
hand- levels $5.60u it S o P orh e $117 24
June 15. Keuffel & Esser Co., roll profile paper, $6.30; small “Y”
lovel =386 niimhb hob, 1870z $11 s " i tais ot = 92 42
June 30. A. M. Miller, photo plates, May 13, from Director’s ac-
CONNB B e = bt R s L R T e e 2 25
July 2. «Keuffel & Esser Co., 2 Phila 10d8. . ;..o viuis s 20 80
July 11. McAdams & Morford, 6 gross hottles and corks for well
SRl ey o i o i s S S B e e ) 14 40
July 16. Queen & Co., repairing 2 barometers.................. 10 25
July 27. Keuffel & Esser Co., 2 aneroid barameters b . s . 33 60
July 27. Keuffel & Esser Co., 2 Harvard compasses in cases, $7.30;
1 dozen field hooks, $3.50; 1 dozen level books, $3.15.. ~ 13 95
Aug. 25. Keuffel & Esser Co., small transit..................... 93 50
Aug. 29. Keuffel & Esser Co., repairing large transit........... 13 50
Oct. 12. Kevffel & Esser Co., repairing large transit........... 27 00
Oct. 19. M. H. Crump, 1 trangit, $1205 1 level, $90 % .. o o 200 00
Oct. 31. Keuffel & Esser Co., 2 Florida 10dS. .. ..........o©...... 16 00
Nov. 30. Keuffel & Esser Co., roll drawing paper, $6.20; 10 yards
drawing paper, $2.45; roll tracing cloth, $10.42; 4
GALA™ DPotPACtoTsS; 826y i fea i s o i 19 89
1905.
Feb. 27. Keuffel & Esser Co., 1 pint Columbia ink, $2; 1 steel
tape, $8.27; hand level, $5.60; paper cutter, 24c; “me-
tallic” tape, $1.51; spring bow pen, $1; drawing pen,
98c; railroad pen, $2.63; sponge rubber, 42c; erasing
ghield,. e at i i o e s R e 22 82
April 29. Kenffel & Esser Co., 2 barometers, $43.44; small steel
tape, $2.25; hand level, $5.60; set “Key” brand draw-
ing instruments, $8.47; 1 railroad pen; S8, oo i 61 43
May 8. Transylvania Co., Star Primo camera, $22.50; Zeiss
lens, $52.40; film adapter, $1; 6 plate holders, $6; tri-
pod, $3; film pack, 70c¢; 1 dozen photo plates, 40c..... 86 00
May 16. J. M. Byrnes, paper bags for samples.: Geliic . 45
June 30. L. M. Prince, drawing 2 g e (e i o e 8:°7b
dune :30. i#Transylvania .CGo.. 3 Aeld: books. . i . i ot 1 50
Total; April 1, 1904, to December'l, 1905, v oo iiinin: s n. $855 75
CONDENSED STATEMENT.
iporcthe year {904 cot il ol 28 et L L e T R L $674 80
BOLcthetyean 490b o i on e LSl e e e L 180 95
L e SR s R I SR st $855 75

TR s, AT e 2GR SV NAOAT N 1

PR

1904.
‘May 30.
May 30.
June 30.
June 30.
Aug. 2.
Aug. 2.

Aug. 4.

Aug. 30.

Aug. 30.

Aug. 30.

Sept. 30.

KENTUCKY GEOLOGICAL SURVEY.

DIRECTOR’S ACCOUNT.

Railroad fares for April and May.....................
Items paid by Director, but carried to other
accounts:

51

170

61 74

16 05

April and May telegrams (to Office Bect. )., $1 17
May 13, A. M. Miller, for photo plates (to
BlguiD,, etc.;-account) ...l i o, 2 25
$3 42
I HToad faves for June. . ... .. LUl Gaiatiaa
1tems paid by Director, but carried to other
accounts:
June 6, telegram (to Office accoqnt) ....... $0 25
June 21, glue (to Office account).......... 10
June 23, telephone message (to Office ac-
0 e R e PP A P i s N A o 25
June 28, J. H. Hostetter, freights and dray-
age (to Freight account)............. il il)l
June 29, glue (to Office account).......... 20
$2 21
Field expenses, July 2 to August 2............0.0venn
Items paid by Director, but carried to other
accounts:
July 2, telegram (to Office account)..... $0 29
July 6, telegram (to Office account)....... 25:
July 21, telegram (to Office account). .. 25
July 21, broad hatchet (to Mapping acct.) . 1256
July 22, L. Ayres, axman (to Mapping acct.) 6 40
$8 44
Postage stamps (to Office account)......... $20 00
Notary fee (to Office account) .............. 20
$20 20
Field expenses for August...............cocoiovnnnn.
Ttems paid by Director, carried to other ac-
counts:
July 26, postage stamps (to Office account) . $2 00
Aug. 22, 2 telegrams (to Office account).... 70
Aug. 29, telegram (to Office account)...... 50
$3 20
Field expenses for September...............cvviiiinn s



52 KENTUCKY GEOLOGICAL SURVEY.

1904.
Sept. 30. TItems paid by Director, carried to other ac-
counts:
Sept. 8, telephone rent, $1, and tolls for
August, 95¢ (to Office account)........ $1

Sept. 21, broom, 30c; mop, 30¢; bucket, 25¢;
§50ap, 5e (to Office-aceount)sivin. vaiies
Sept. 30, janitor, % month (to Office acct.) . 10

$12

Nov. 5. Field expenses October 1 to October 31, inclusive....

Nov. 5. Items paid by Director, carried to other ac-

counts:
Oct. 5, telegram (to Office account)........ $0
October 12, telephone rent, $1, and tolls, 80c,

for September (to Office account)...... 1

NoVv. 2, A. Mitchell, work in Museum (to
Museumsactonnt)= it el S

Nov. 5, telephone rent, $1, and tolls, 75c,
for October (to Office account)..... e 1

$4

Dec. 7. Traveling expenses, November 29 and December 4. ..

Dec. 7. Items paid by Director, carried to other ac-
counts:
Nov. 14, 3 jugs (to Museum account)...... $0
Dec. 6, telegram, account mineral exhibit
(to ‘Museun :aCeoURL). ., vt v v
Dec. 7, telephone rent, $1, and tolls, 85¢
for November (to Office account)..... ¥

1905.

Jan. - 2. Traveling expenses, December 19 to 31.........i.u 0k

Jan. 2. Items paid by Director, carried to other ac-
counts:
Dec. 15, telegram (to Office account)....... $0
Dec. 23, telegram (to Office account).......

Jan. 2, telephone rent, $1, and tolls, $1, for

December (to Office account).......... 2
Jan. 2, telephone No. 1540, rent for quarter
ending March 31 (to Office account)... 5
Jan. 2, telegram (to Office account).,.....
$8

Feb. - 2. Traveling expenses for JANUALY. /v eeeeverossonssnt

95

90
00

85

80

50

75

51

85

i

25
25

00

70
25

10 30

9 86

10 60

KENTUCKY GEOLOGICAL SURVEY.

1905.
Feb. 2. Items paid by Director, carried to other ac-
counts:
Jan. 6, P. O. Box rent, quarter ending March
342 (to-Office aceount) s . oo i iaad

Feb. 2, telephone No. 1012 rent, $1, and tolls,
$5, for January (to Office account)....

Feb. 28. Traveling expenses for February..............

Ireb. 28. Items paid by Director, carried to other ac-
counts: :

Feb. 27, postage stamps (to Office account) .

Feb. 28, telephone No. 1012, rent for Feb-

TUALY: . (Lo=OMea ateoumty e« 2oiinm

May. 2. TFraveling expenses dnc APLITIN - i Go it o

o

May Items paid by Director, carried to other ac-
counts:
March 3, telegram (to Office account)......
April 1, telephone No. 1540, rent for quarter
ending June 30 (to Office account).....
April 3, telegram (to Office account)......
April 5, P. O. Box rent, quarter ending June
30 (10, /OfficE aeColnt) o it s
April 15, 3% gross vials for drillings (to
Geology -AecolInt )y w et S aR it el
April 20, telephone No. 1012 rent, $1, and
tolls, $2.40, for March (to Office acct.) .
April 20, telegram (to Office account)......
May 1, telephone No. 1012 rent, $1, and tolls,
$2.20 for April (to Office account).....

July 8. Traveling expenges in May........, EEREERREE

$1 00
6- 00

$7 00

$10 00

50

68

63

2 05

4 00

6 20
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1905.
July 3. Items paid by Director, carried to other ac-
counts:
May 20, stenographer, 134 days (to Office
ACCORIE R s da a S G RNy

June 3, telegram (to Office account).......
June 12, telegram (to Office account)......
June 22, telegram (to Office account)......
June 30, transfer wagon (to Office acct.)..
July 1, telephone No. 1540, rent quarter

ending September 30 (to Office acct.).
July 1, telephone No. 1012, rent, $1, and

tolls, $1.25, for May (to Office acct.)..

Oct. 4. Traveling expenses August and September.......

Oct. 4. Items paid by Director, carried to other ac-
counts:
July 3, telegrams (2) (to Office account)..
July 7, P. O. Box rent, quarter ending Sep-
tember 30 (to Office account)..........
July 12, T. Churchill, work in Museum (to
MISelnl ACCOWIE) v o5 v v b i
July 20, U. S. Geological Survey, 1 map
(T OflIce "aeeolnt) o s ke e s
July 24, Sam Coleman, 10 hours work in
office. (to Office account). .. .. .. ias. vas
Aug. 1, telephone No. 1012, rent June and
July, $2, and tolls, $1.20 (to Office acct.)
Oct. 1, telephone No. 1540, rent quarter end-
ing December 31 (to Office account)...
Oct. 3, P. 0. Box rent, quarter ending De-
cember 31 (to Office account).........
Oct. 3, postage stamps (to Oftice account) . .

Total field expenses, April 1, 1904, to October 4, 1905....

Total items paid and carried to other accounts,
April 1, 1904, to Qctober & 190575 .0

75
25
85
3

35

70

25

50

00

50

25

06

20

00

00
00

25

1904.
April 30.
April 30.
April 30.
May 31.
May 31.
May 31.
June 24.
June 25.

June 30.

June 30.
July 15.
AUyl
Aug. 12.

Aug. 15.
Aug. 2

Sept.
Sept.

=N

Sept.
Ot
Oct.- 15,
Now.: ¢d.
Dec. 22.
Dec. 22.
1905.
Jan. 30.

=

Jan. 31
Jan, 31.
Feb. 28.
Mar. 31.

April 25.

May 20.
June 13.
June 13.
June 13.
June 13.
Jaly 10
July 10.
July 15.

KENTUCKY GEOLOGICAL SURVEY.

U. S. GEOLOGICAL SURVEY ACCOUNTS.

CO-OPERATIVE TOPOGRAPHIC SURVEYING.

Jo R AEIES, payroll farcApeil, 5t i fr vas dabidl S ob oo,
J.. R: Ellis; field expenges for April. .. .o san i A
J. R. Ellis, miscellaneous traveling expenses..........
J. R. Ellis, pay-roll, $135, and expenses, $337.51........
Wods Miller:: pay-rollifor Moy, .4 i oociasicdatiinsiiades
W L. Miller, expenses sor May.-ii aadiass i i,
F RGBS Junespay-roll o 5 son e s e
J. R.‘Ells; fleld expenses: forJumne. .. i isavaiina in.
W. L. Miller, field and miscellaneous traveling expenses
§ 20 50 01 8 CoX S A BTN S R U RO A L e iy S e
C. A Clunet, pay fune 16 to:30: . oy vy G SR e
A Clunet pay Tl 08 o s e i i e
WL MMy JULY  DAVRROE S o Gl inste o e SRR L s stk
W. L. Miller, traveling and mniiscellaneous expenses for
B e e e e e T e R e R ]
R. W. Berry, traveling. and miscellaneous expenses for
PRV R ASE R T e e I b e R R R Y AN
W. L. Miller, field expenses for July...................
W L Miller, sAuenft. payroll. . o il Bl ma s Sl
W. L. Miller, field and miscellaneous traveling expenses
RO A St i e e S R O AR

R. W. Berry, miscellaneous traveling expenses for Aug.
W. L. Miller, September. Day-roll. ... sx oviiainris
R: ‘W. Berry, expenses for October: i v L sl roiius A
W.-E:Miller,Z Octobelipay-rell s e oo s aisi Sy .
‘W. W. Johnson, care of U. S. Survey animals.........
J. W. Newman, care of U. S. Survey wagons, etC........

W. A. Cooke, storage, $10, and loading, $2.75, U. S. Sur-

VOV DPODBTEN, v o U e s s e e e O
I RoEls S Splary for January o =L s iane s e
W L. Niler salary forJanbary . Lo donse s
W L NHller, salary 107 February. ... i oot iy
W..-.L.: Miller; salary for March’ . it sa i s,
We HicS Morey: pay April Lo 29, . o5t oot aias
Chas. E. Cooke, expense account for May..............
Chas.: E. Cogke; May. DAY-rolli: i v aitin s s i ieas
C. H. Bliss, livery bill (for C. E. Cooke and party) May.
J. S. B. Daingerfield, field expenses for May...........
L. Scott Smith, expense account for May..............
C. H. Bliss, livery bill (C. E. Cooke and party) June...
€has B, "Cooke; - June pay-roll = . i i ef = s e
Chas. E. Cooke, expense account for June..............

296

36

26
330
430

304
85
435
85
196
7
16

12
100
133
133
133

56
211
288
108

89

96

98
300
445

56

Totals.
$ 27

00
75
85

95

z5

a
o

00

23
30
00
14
84
90
94
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July 15. J. S. B. Daingerfield, expenses for June.......

Ahg w1 csChas 1 Conke, iy Bayrols i . o o s b,
Aygia s 9, s Scoth ' Smith, " Jaly SoxpPenser i oo, SN e
Aug: +9,°:J.S.:Br-Daingerfeld; July eXpenses i ia i da i
Aug. 9. O. B. Ellis, livery bill (for C. E. Cooke and party) July.

Aug. 17. Chas. E. Cooke, expenses June 14............
Aug.=17. -Chas. E:-Cooke; " July  expenses .\ L Ak

Aug. 17. C. H. Bliss, livery (for C. E. Cooke and party) July)..

Septii 6., C. H..Cooke," ;August’ pay-rolli. /roiv i ity

Sept. 6. 0. B. Ellis livery bill (for C. E. Cooke and party) Aug.

Sept. 14. C. E. Cooke, August expenses................
Sept. 14, Sl eBagIngerfeld s B si il R A

Sept. 14. Matt. Winn, livery bill (for Sallee and others) August.

Sept. 14. C. H. Bliss, livery bill (for Daingerfield) August
Sept. 14. L. S. Smith, August expenses..............w..

Octi:- 3. LS. -Smith, September: expensey. .. .. e i v aan
Oct, - 8. /'C! B: Kentlalls! September pay-roll. ¢ oy il covg T
ety 96 - Gooke; sSeptember Pay-rolls ool voi vl b waTEAl
Qet. 16; ¢ 'B;"Kendalls September expenses. Rl i1 . S
Oct. 16. W. H. Snyder, pay, rodman in September.............
Oct. 16. J. H. McKee, livery bill (for C. B. Kendall) September.
Oct. 16. J. S. B. Daingerfield, Septembher expenses..............
Qct. 16, “WHJ Auloyd; September expenges: (5 Tl roov it S0t
Oct” 16. 'C. B.:Cooke, September eXpenses. ... ... -otetosesodoes
Nov. 20. C. H.‘Gooke,“‘October expenses. .. .. . oL an el
Nov: 20. ~W.:-H: Sallee; pay, 17 days:ig October . .. liaViii i,

Total, April 1, 1904, to December 1, 1905.............

SUMMARY.

Allotment for State organization work, £ years..........
Expended in 1904 and 1905, to December 1...............

Balance to credit State organization work...........

Allotment for U. S. Geological Survey co-operation, 2 years
Expended in 1904 and 1905, to December 1...........cccuocoins

Balance to credit U. S. Geological Survey December 1

85
300
92
143
60

506
30
310
61
383
114
52
10
92
13
150
280
102

106

45
00
75
09
00
00
60
00
00
50
19
03
50
00
05
74
50
00
69
00
50
05
85
50
70
00

$9,971

$20,000
19,358

$641

50

00
63

37

$10,000 00
9,971 50

$28 50

gl



