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LETTER OF SUBMITTAL.

To His Excellency, James B. McCREARY,
Governor of Kentucky.
Sir: I have the honor to submit the following report on the
operations of the State Geological Survey for the calendar
years 1910 and 1911, for your consideration and transmittal to

the General Assembly.
Very respectfully,

CHARLES *J. NORWOOD,

Director.
January 9, 1912.



PERSONNEL OF THE SURVEY.

The following persons now hold or have held positions o
the Survey during the period covered by this report. They are
named in the order of their appointment under each class.

Director.—Charles J. Norwood.

Assistants in Geology—August F. Foerste, Julius F., Fohs,
Leonidas C. Glenn, James H. Gardner. James M. Hodge was
employed in writing his report for a time in 1910. Albert R.
Crandall was employed for a few months in 1910, in repro-
ducing a report that had been lost. F. M. Hutchinson was
employed in the field for a short time in 1910, and in writing
his report (to which he did not give his time continuously) in
1910 and 1911. : .

Chemistry, Technology, and Soils—Alfred M. Peter, super-
vising chemist and in charge of soil testing; Harry D. Easton,

assistant in clay testing; James H. McHargue, chemist;’

Sadocia C. Jones, assistant in soils, and Ralph D. Quickel, (re-
signed February 1, 1911), aid in fuel testing.

Oil and Gas—Kessack D. White.

Office—F. Grider McKay, clerk; Nancy D. Bentley, ste-
nographer.

Drafting.—Joseph W. Norwood.

Temporary Aids—The following were employed for vari-
ous periods as temporary aids in 1910: Lucian Walker, C. K.
Bain, Phil Holloway, D. W. Smith, and W. B. Paynter, as
field aids. R. G. Stevens,in the Museum. The following were
employed in 1911 for various periods: C. E. Straub, Lucian
Walker, R. M. Woodson, W. B. Paynter, as field aids. In col-
lecting mineral statistics in co-operation with the U. S. Geolog-
ical Survey the following were employed at different times
(only one being employed at a time), R. G. Stevens, C. K.
Bain, H. A. Kohnhorst, W. B. Hager. Mr. C. P. Kennedy is
employed in keeping gage records of the Dix river.

In the co-operative topographic mapping large field parties
were employed, under the direction of topographers of the U.
S. Geological Survey. It is not deemed necessary to give the
long list of names here.

REPORT OF PROGRESS.

Since its resumption the work of the Survey has been vigor-
ously prosecuted along the lines laid out in the law, and many
reports and maps dealing with the economic resources of the
State have been completed. Reports for twenty-eight volumes
known as Bulletins (some of the latter containing several re-
ports) together with six County Reports each forming a volume,
have been prepared. Unfortunately, however, the printing has
by no means kept pace with the preparation of the reports
and maps—a circumstance for which, of course, the Director
is in no wise responsible. This matter is discussed on another
page.

Manifestly, with limitations in the matter of funds avail-
able for each year, it has been impossible to at once take up
all the subjects named in the law; nor has it been possible to
place work each season in all the regions needing it, nor to at
once comply with all requests for the examination of particular
localities. The character of work that has been carried on so
far has been -determined not alone by personal knowledge on
the part of the Director of the needs of the State, but also by the
tenor of inquiries of correspondents seeking information con-
cerning the resources of the State, by conferences with men
interested in the developmnt of the State, and by some sug-
gestions received from the late Nathaniel S. Shaler, based on
his experience as Director of the Survey from August, 1873, to
April, 1880, under whom the present Director served as an as-
sistant geologist for six years.

If the older method of issuing volumes made up of mis-
cellaneous reports were followed, the published Bulletins: (as

.the volumes dealing with single subjects or regions are now

called) on geological resources, together with the biennial re-
ports (which contain matter relating to economic resources in
addition to that relating to administration), would make five
volumes of convenient size (equal to an average of 425 pages
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each) ; and the material in the hands of printers would make
about as many more. :

The published Bulletins, with maps, include reports on the

coals of the Big Sandy Valley, on those of the region drained
by the Three Forks of the Kentucky river, on those of the
Licking Valley and some of the contiguous region (including
Elliott and Menefee counties), and on those along the western
margin of the Eastern Coalfield. Also reports on our oil and
gas horizons, on some of our clay areas, on the lead and zine
rocks of central Kentucky, on our fluorspar deposits, and on
the character and economic values of some of the lower forma-
tions of the State. Reports on the coals of the Poor and Clover
Forks of the upper Cumberland river (in Harlan and Letcher
counties), and on those of the Pineville Gap and Log Moun-
tains region (in Bell and Knox counties) have long been ready
for publication, and have been in the printer’s hands since
about July 31, last. Similar reports have been prepared on a
large part of the Western Coalfield; their publication has been
ordered, and it is understood that arrangements have been per-
fected for printing them. They include reports on the coals
of the region drained by the Tradewater river (about 800
square miles), on those in the region covered by the Central
City, Madisonville, Calhoun, and Newberg quadrangles, and
(a brief account) on those within the Hartford quadrangle.
Other reports that have been prepared and are now in the hands
of printers are named on another page. An elaborate report
on the Cincinnatian formation, which covers so large a portion
of the State, and its economic values, was prepared, but (with
three others) it was lost while in the hands of a former con-
tractor for the public printing.

Most of the reports named, while comprehensive and in
considerable detail, are necessarily largely preliminary in char-
acter; they were issued to meet immediate necessities and must
be followed by others giving greater detail, which, however,
can be worked out only as we get accurate maps, of the sort
now being made by the State and Federal Surveys in co-opera-
tion.

A new geological map of the State has been issued, also.
The base for the map was compiled and drawn by J. B. Hoeing;

~ delineation of the geological formations is in accordance with
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data furnished by the various geologists that have served on
the Survey under past and present administrations. Sufficient
data have Leen gathered since publication of the map of 1907
to warrant preparation of a revised edition; indeed, it is very
desirable that such an edition be issued.

Following is an account of the operations of the Survey
during the two calendar years 1910 and 1911.

GEOLOGICAL AND TECHNOLOGICAL WORK.

1.« Central City, Madisonville, Calhoun, and Newberg
Quadrangles.—Field work for reports on these quadrangles,
embracing an era of about 800 square miles in the heart of
the Western Coalfield, was completed by F. M. Hutchinson in
the spring of 1910. This work has revealed a larger number of
workable coals in the upper series of beds and larger fields of
thick coals than had been known to exist. The reports, form-
ing one large Bulletin, are accompanied by maps showing the
areas of the important coal beds from “No. 9 up to “No. 15,”
inclusive; outcrop lines are delineated, and general ground
structure, including some lines of faulting, is indicated. The
Bulletin was completed in 1911 and is in the printers hands,
with an understanding that it is to come from the press in
about four months.

2. Rockcastle County.—The field work for a report on the
economic resources and soils of Rockeastle county was com-
pleted in 1910, the geology by F. Julius Fohs and the soil in-
vestigations by S. C. Jones, with Lucian Walker serving as
field aid. The work in Rockcastle county has not only proven
the richness of that county in thick and extensive beds of very
high-grade oolitic and blue limestones and of ‘“freestone,”
valuable deposits of clay, and great beds of sandstone that yield
excellent sands for various purposes (including bottle glass),
but it revealed the fact that the coal area of the southern and
eastern portions of the county instead of being practically ex-
hausted, as has been reported hitherto, still contain a large
amount of good coal. It was found that the Conglomerate
Sandstone measures, which carry two and sometimes three good
coals, cover 53,700 acres. The average intervals between the
coals, as determined by Mr. Fohs, are as follows:
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The Corbin Conglomerate (72 ft.) |
Interval, 91 ft. '

Corley Hollow Coal.......... 36 in.
Interval, 144 ft.

New Livingston Coal. . . .. 8 to 32 in.
Interval, 77 ft.

Bivitigstans Coal . . ol 205 36 in.

Interval, 64 ft.
Mississippian Limestone and Shales. Base.

The acreage estimated for the respective seams is 40,000 for
the Livingston; 28,000 for the New- Livingston, and 5,000 for
the Corley Hollow, of which not over 1,000 acres have been
exhausted, leaving approximately 176,000,000 tons of coal yet
to be recovered. Though the seams are, as a rule, thin, it is to
be borne in mind that even now coals having no greater thick-
ness are being worked in many regions, that all beds of coal
are growing in value, and that these Rockecastle beds have an
especial importance in connection with possibilities for the es-
tablishment of clay, cement, lime, and other industries that
the resources of the county so well justify. The report has been
ready since the fall of 1910, but publication delayed by circum-
stances that the Director of the Survey could not control (see
statement about publications on another page); it is now in
the printer’s hands, with promise that it will be sent through
the press within about four months.

3. Lewis and Rowan Counties—A geological survey of
Lewis and Rowan counties was completed in 1910, by F. Julius
Fohs. An excellent showing is made by these counties in the
way of high-grade structural stone (freestone), useful shales
and clays, and road material. Favorable structure for oil and
gas was also noted. More particular reference is made to the
occurrences of freestone and oil and gas possibilities under ap-
propriate heads elsewhere in this report. Much interest has
been manifested in the occurrence of zine ore in Lewis. The ore
(zinc blende, sometimes partly altered to zine carbonate) occurs
in what it is known as the West Union limestone of the Niag-
aran series, either in the form of nodules or as a cementing ma-
terial in thin seams in the brecciated beds. A special article
on these zinc occurrences has been prepared by Mr. Fohs for
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the Miscellaneous Bulletin for which material is in hand. Thg
conelusien reached is that, while the ore is of good quality, it
is not likely to be found in profitable quantity except locally.
That any bed to be workable must be not less than three or
four feet thick and carry at least 10 per cent. of ore. The
region south .of Concord is not deemed worthy of furt.»her pros-
pecting; but “at Martin and in the Salt Lick valley region (four
miles south of Vanceburg) further prospecting will be neces-
sary to prove whether or not the deposits are.o‘f value, and thl_s
prospecting must be done in the more promising unwea‘ghere,d
beds.” The report on Lewis and Rowan is in the printer’s
nhands.

4. Pineville Gap Region.—A report which had be.en pre-
pared by A. R. Crandall and G. M. Sullivgn on juhe Pineville
Gap region in Bell and Knox counties, including the lLog
Mountains, Straight Creek and its branches, Stewarts Branch,
and Fourmile Creek in Bell county; and Greasy, Brush, and
Stinking creeks in Knox county, was lost by a former con-
tractor for the public printing. It was reproduced by Prof.
Crandall (requiring some field work in 1910), and has been
in the printer’s hands since about July 31, 1911. ;

5. Hartford Quadrangle—Geological field work in the
Hartford quadrangle (about 238 square miles) was completed
in 1910-11, by J. H. Gardner. It is advisable‘ that the 'report
on that quadrangle shall form part of a Bulletin embracmg .at
least one other quadrangle. A preliminary report w1th'spe(31a1
reference to coals, oil, and gas, to serve until the detailed re-
port for the Bulletin shall have been completed,'has been
turned over for publication and there is promise of 1‘ts appear-
ance by next May. While the report is condenseq, it .has sev-
eral page maps showing areas of various coals and it will prove
useful to prospectors. The work in this quadrangle _has shown
a larger area of workable coal in the western portion of the
quadrangle than has hitherto been definitely kno'wn.

6. Webster County.—Geological field work in the Web-
ster county area—an area typical of disturbed region§ within
the Western Coalfield—was completed by L. C. G'lenn in 1910-
11. The report is not quite ready for publicgjltlon. Beca}lse
of the increasing interest in this important region, concerning
which there is little accurate information available in printed
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form, a brief abstract from those portions of the report dealing
with stratigraphy, structure, and economic resources is given
in this report.

7. Region of the Quicksand Oreeks.—Field work for a
report on the coals of the region drained by the Quicksand
creeks, lying in Breathitt and parts of Knott and Floyd coun-
ties, was completed by Mr. Fohs in 1911. The report is in the
hands of the printer and is expected from the press within
about four minths. The region covers an area of approxi-
mately 130,000 acres (about 203 square miles) in which oc-
cur eleven beds of coal, including cannels. Mr. Fohs reports
the net thicknesses of the coals, with the average intervals be-
tween beds, as follows:

Hindman Coal (uppermost bed). .. .. .72 inches
Interval, 60 ft.

EAER L s 5 SR 36 inches.
Interval, 60 ft.

Hazard Coal .. ... Il R e R 72 inches.
Interval, 145 ft.

Leatherwood Coal. Thin.
Interval, 47 ft.

Thaddix Conl v L0 0 e fa 36 inches.
Interval, 68 ft. .

Dean (or Fireclay) Coal ./ 0. v . 36 inches.
Interval, 45 ft.

Whosen Porle Ol - 0 Ao lan e 36 inches.
Interval, 12 ft.

Whatestnval-CloRE 0 ot s e R 30 inches.
Interval, 70 ft. :

Bip Brael  UoRl i o 24 inches.
Interval, 58 ft.

Toundbottons €Coal ., . . .0 24 inches.
Interval, 30 ft.

Ellhort "Oonl oo o, e 24 inches.

Except on the head of Quicksand creek, on Middle and
Laurel forks, where the strata dip southeast at the rate of about
16 feet per thousand feet, the beds are practically horizontal.

The quantity of recoverable coal in the region is estimated as
936,000,000 tons.

~ of oil and gas possibilities in several parts of the State.
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8. Beattyville Coal Area—A partial examination of the
Beattyville coal area was also made by Mr. Fohs. This coal
(ranging from 10 to 50 inches in thickness, with an average of
36 inches) underlies more than half of Lee county. The fol-
lowing interesting statement has been presented by Mr. Fohs:
“Bells account for the local thinning of the coal, and are of
two types: (a) gondola-shaped, 6 to 15 feet wide and 20 feet
long, and (b) large, flat-boat-shaped, up to 100 feet wide and
1,000 feet long. Both types have nearly an east-west strike,
o that a north-south cress-cut would usually pass through the
thin coal with the least expense. The Led is also subject to
xise and fall due to bending of the strata, but this is independ-
ent of the thinning of the coal; the small folds appear every
400 to 800 feet and have a general north-northwest trend.”

9. 0il and Gas—Considerable work was done in the study
In the
progress of the work in the area drained by the Quicksand
creeks, favorable structure was found in Yellow mountain, at
the head of the Laurel fork of Quicksand, in Floyd and Knott
counties. The mountain represents an anticlinal fold striking
north-northeast, the west limb of which ,according to Mr.
Fohs, has a dip of 16 feet per 1,000 feet, while the dip of the
east limb is still greater. The elevation of the Elkhorn coal
at the head of Laurel is about 1,097 feet, while, according to
Crandall, in the valley to the east, at the Jones fork of Right
Beaver, it has dropped to 700 feet. In Lewis and Rowan coun-
ties two monoclinal folds occur. The following note on the
folds has been presented by Mr. Fohs, in whose hands the
study of the geology of the counties was placed: “One of the

folds passes southward from just west of Carrs, east of Ribolt,

Tolesboro, and Burtonville, and strikes N. 37 degrees E.; the
first likely oil or gas horizon here would be the Lexington
limestone. Further east is the northward extension of the
Ragland monocline, which passes between Farmers and Free-
stone, near Munson, between Stricklett and Awe, just east of
Randville, and one mile east of Vanceburg. This monocline
strikes N. 24 degrees E., and, with the surface rock Waverly,
offers a number of good horizons at which oil or gas may have
accumulated—notably, the Corniferous, Clinton, and Lexing-
ton formations.” Investigations were made along the Rough
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Creek anticline and in the Diamond Springs belt, in Western
- Kentucky, by J. H. Gardner and K. D. White, assisted by
Lucian Walker. The Rough Creek anticline is a disturbance
that stretches quite across the Western Coalfield and probably
forms part of a line of disturbance that extends in a variable
approximately east-west eourse across the State. It is believed
that the work of the Survey will render it possible to avoid
errors that have hitherto been made in locating points for
drilling along the anticline. As the result of his studies of
the region crossed by the uplift in Ohio county, Dr. Gardner
advised drilling a deep well where favorable structure was
noted by him, and such a well is going down. On Jan-
uary 4, 1912, oil was struck at 370 feet, and in such quantity
as to give promise of a good productive well. In the course of
his work in Webster county, very favorable structure, in the
form of an elongated dome just south of Sebree, was discov-
ered by Dr. Glenn. Dr. Glenn’s description of the dome is
given in the abstract from his report included in this report.
To Mr. White was assigned the task of carefully working out
the details of the dome, by means of an instrumental survey
and the preparation of a contour map of the structure, and
this he has performed in an excellent way. His report (Oil
and Gas Prospect of the Rough Creek Anticline at Sebree) is
ready for publication. A contour map of the structure of the
Diamond Springs district, in Logan county, has also been
made by Mr. White, the stratigraphy being worked out largely
by Dr. Gardner. The work there has shown that the failure
of some of the wells that had been drilled may be accounted for,
if in no other way, by the fact that they were not properly
located with reference to the structure as determined by the
Survey. The report on the Diamond Springs belt, with ac-
companying structure map, is nearing completion. In co-
operation with the U. S. Geological Survey, investigations were
also made in Wayne, Powell, Wolfe, and Menefee counties. A

report on the Wayne county field, by M. J. Munn, of the Fed- |
eral Survey, who had charge of the work, is expected to be |

ready for publication by about the middle of February. A
report on oil and gas in the Central City, Madisonville, Col-
honnave and Newberg quadrangles, by F. M. Hutchison, is
ready for publication.

' southeastward toward Butler county.
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10. Mapping the Elm Lick Coal—One of the most im-
portant pieces of work undertaken in 1911 was the tracing and
mapping of the outerop of the Elm Lick coal in Ohio and But-
ler counties, with connections in Daviess. This work owes its
importance chiefly to the fact that a key has thus been ob-
tained for the solution of some difficult problems in connect-
jon with occurrences of coal in the eastern part and along the
eastern margin of the Western Coalfield that for years have
given trouble to persons interested in the mining industry.
The work was placed in the hands of J. H. Gardner and K.
D. White, who were assisted by Lucian Walker. The map-
ping began at Horton (formerly Elm Lick), in Ghio county.
In a brief memorandum concerning the work, Dr. Gardner

- states: “Our first problem was to trace this coal bed, which had

been noted and named by you in an early report, from Horton
We were able to follow
the continuous outerop of this bed to Morgantown, in Butler
county, and to positively connect it with the coal bed which
is being mined at Aberceen. This was a contribution to
knowledge and rather surprising in correlation. It affords a
key to map the geology of Butler county and adjacent regions
on the new topographic sheets which are being prepared in
that section of the State. While at Morgantown, we
visited the Mud River mine in Muhlenberg county, and were
of the opinion that the coal mined there is the same as the Elm .
Lick, in position.” Returning to Horton the party traced and
mapped the coal northward until it thinned out north of the
Rough Creek Uplift. It had been supposed that the Elm Lick
would correlate with the Deanefield coal, but Dr. Gardner re-
ports; “We proved that it is not the same as the Deanefield coal,
which extends into Daviess county, but that the latter is the
next lower bed named the Hamlin coal in my section of Ohio
county. The Elm Lick coal as traced over the territory out-
lined is very irregular in character, and will average less than
3 feet in thickness, very rarely approaching 4 feet. It is, how-
ever, an important reserve supply in the coal resources of West
Kentucky.” The mapping was done by Mr. White; the stra-
tigraphy by Dr. Gardner. As the coal was traced southward
marked evidences of erosion and unconformity were noted at
the horizon of the bed, as had long been known to occur at
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the horizon of the Aberdeen coal. Mr. White has correlatad
the Elm Lick with the “No. 57 coal as identified south of
Sebree, in Webster county, by Dr. Glenn. If this be correct,
it places the Elm Lick coal near the top of the Tradewater for-
mation (a formation unit proposed by Dr. Glenn), where
there is also a marked unconformity. The writer understands
that from fossil evidence submitted to him, Mr. David White,
of the U. 8. Geological Survey, assigns the Elm Lick coal to
Pottsville age.

11.  Field work on the Henderson quadrangle was begun
in 1911. The area has not been completely mapped, and the
geological work is difficult because of lack of outcrops.

12.  Along Transportation Lines—Field work for a series |

of short reports on the economic resources adjacent to the rail-
road lines of the State was entered upon in 1911. The work

was completed along the lines in the Jaekson’s Purchase re- |

gion, to which Dr. Gardner was assigned; along the Louisville
& Nashville railroad, from Louisville southward to the Ten-
nessee boundary, fo which Mr. Fohs was assigned ; and along
part of the Chesapeake & Ohio railroad. The report on the
line of the Louisville & Nashville railroad has been prepared.
This work has revealed the presence of greater values in conomic
resources along that line than had been known. Three short
abstracts from the report of Mr. Fohs—on the Bowling Green

- stone industry, on honestone for marble in Hardin county,

and on onyx-marble—have been prepared for publication in
leaflet form. The report on the lines in the Purchase region
is yet to be completed. Continuation of this work until all the

railroad lines of the State have been traversed is one of the |

plans of the Survey.

13. The Dix River Drainage and Water Power.—The
value of the Dix river as a source of water power was investi-
gated in 1910-11. The drainage basin embraces an area of
about 432 square miles, in Boyle, Garrard, Mercer, Lincoln, and

Rockeastle counties. The economic resources of the region

were also noted. The work was placed in the hands of Dr.
August F. Foerste. The report has been turned over to the
printer and is expected to come from the press within about
four months.

14. Phosphate Rock.—The rock phosphate deposits of
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central Kentucky were investigated by Dr. Foerste in 1911.

A surprisingly large arda of available commercial phosphate

was determined. The report is in the hands of the printer.
15. Clay Deposits—Investigations of the clay deposits has
Leen continued, and much matter for an additional bulletin
on clays has been gathered. The excellent plastic fireclay of
Rockeastle county oceurs at the horizon of the New Livingston
coal, in beds each 4 feet to 6 feet in thickness above and below
the coal where the latter is thin. The more notable occurences
are in the region between Mt. Vernon and Pine Hill, and south
and southeast of the latter place. In his report on the county,
Mr. Fohs estimates that in- the region indicated there are about
3,800 acres of the clay, and that if the average thickness, ex-
clusive of the 8 to 10-inch coal, be taken as 6 feet, there are

over 11,000,000 tons of the clay. Technologic tests of very

many carefully collected samples of clay, from various parts of
the State, have been made by H. D. Easton, and a report of
the work that has been done is nearing completion.

16. Stone for Structural and Other Purposes—Reference
has been made to the occurrences of valuable deposits of stone
for various purposes in Rowan, Lewis, and Rockecastle counties,
and in the region adjacent to the line of the Louisville & Nash-
ville railroad, as noted in the reports of Mr. Fohs that have
been prepared within the period covered by this report. It is
believed that brief notes concerning them, given here, will
prove useful: Kentucky freestone or “bluestone,” a high class
building stone, occurs at two horizons in the Waverly group—
one in the Buena Vista beds at the base of the Cuyahoga forma-
tion, and the other (the Hummel bed of Rockcastle county)
just above the Cuyahoga, in the upper Waverly. The first
offers excellent quarry locations in Lewis and Rowan counties,
and the stone is being quarried between Morehead and Farm-
ers, adjacent to the Chesapeake & Ohio railroad. The stone
oceurs in beds 16 to 30 inches in thickness, three or four of
which grade as of first quality and a number as of second
quality. The Hummel bed has an average net thickness of 6
feet, and presents an accessible outcrop line of about five miles
between Langford and Wildie in Rockecastle county—offering
over 15,000,000 cubic feet of stone if a quarry width of only
100 feet be counted. Qolitic limestones are receiving much at-
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tention. From two to four oolitic beds of excellent quality
have been found to occur in the Ste. Genevieve-St. Louis forma-
tion on both sides of the Cincinnati geanticline. A systematic
sampling of thigiseries of limestones in Rockeastle county was
accomplished, and beds adapted to nearly all purposes for
which limestone may be used were found. The most import-
ant of the beds are the Sparks or upper oolitic bed, 10 to 31
feet thick, and the Mt. Vernon or lower bed, of similar char-
. acter, 8 to 17 feet thick. Either of them is excellent for build-
ing stone, open hearth flux, etc. These limestones are found
presenting an outcrop line of about twelve miles adjacent to
the Louisville-Norton branch of the Louisville & Nashville
railroad, between Maretburg and Sinks. In Hardin county,
three miles southeast of Elizabethtown, a deposit of fine white
oolitic limestone, 12 feet thick, was noted, which is twelve
miles nearer to Louisville and eastern markets than is the Bed-
ford stone. Excellent heds were also seen in the vieinity of
Upton, adjacent to the railroad, and also at Horse Cave and at
Cave City. The beds reach their greatest development in the
Bowling Green region, where, instead of one quarryable bed,
there are four, each showing a thickness of from 10 to 16 feet
of net, massive, oolitic limestone. In this region four areas,
easily accessible to river and rail, offer, under very little cover,
approximately 128,000,000 cubic feet of excellent building
stone. One of the beds, newly opened, is an unusually beau-
tiful white oolite, readily carved and vet of good strength.
These oolitic limestones are quarried at a cost of 15 cents per
cubic foot and bring in the rough from 30 to 65 cents. Veined
decorative marbles, suitable for interior purposes, in yellow,
pink, and gray colors, occur in the Bowling Green region and

in the vicinity of Cave City; they are to be had in beds from 3

to 15 feet in thickness. Onya-marble, worthy of exploitation,
is offered by the hundreds of caves in the Cave City and Glas-
gow Junction region. The good stone has an average value of
$3.00 per cubic foot undressed, and costs only $1.15 to produce.
A honestone for marble, an unusually fine-graded, porous,
crystalline magnesian limestone bed occurs in the St. Louis
formation in Hardin county. It is one of the two American
“marble honestone” deposits marketed, and should find an ex-
tended use in pulverized form for polishing soft metals ; and it
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should replace the harder, merely scratching volcanic dust
now used in household cleaners and in scouring soaps.

17.  Material for a Miscellaneovs Bulletin has been pre-
pared. Tt includes notes on occurrences of asphalt rock in
various parts of the State; on the different forms of calcium
carbonate for making whiting; on the properties and applica-
tions of caleite whiting; on the great calcite vein in Mercer
county and other similar deposits; on lithographic stone; on
building stones; on the zine rocks of Lewis county; and on
some of the special sorts of calcareous stones of the State.

18. Barytes Deposits—Study of the barytes deposits of
central Kentucky has been completed and the report is near-
ing completion. This work is in the hands of F. Julius Fohs.
The Survey has proved this to be the greatest barytes district
in the United States. The available tonnage is enormous.
There are near to 150 veins. The veins frequently have a
linear extent of three and five miles, the average length being
one mile, and the workable barytes extends to an average depth
of about 250 feet. Until the Survey undertook this investiga-
tion, comparatively little was known concerning the value of
our barytes deposits; indeed, Kentucky was not even men-
tioned as a source of commercial barytes in publications deal-
ing with the mineral. Some mining was done years ago in
one of the veins in Henry and Owen counties, and in Franklin
county, but it was solely for the purpose of obtaining lead,
and results were not, upon the whole, remmerative. Mining
primarily for the barytes, with lead and zinc as a by-produet,
Is now carried on in a number of localities. Two plants for
preparing the mineral for market are in operafion, and there
Is reason to expect that an additional one will be built at an
early day. The writer believes that these are merely the
pioneers of what will eventually prove to be a great Kentucky
industry founded on these deposits.

19.  Caleite Deposits—Investigations of the calcite deposits
were carried on co-incident with the work on barytes. As one
result of the investigation a profitable industry, in the pro-
duction of a very high grade of calcite whiting, has been estab-
lished.

20. Soil Work.—Soil surveys were made in W ebster,
Ohio, Madison, and Rockcastle counties in 1910, and in the
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Big Sandy Valley, in Henderson county, in Leslie county, and
in Perry county in 1911. This work, which is in the hands
of S. C. Jones, is carried along lines that are of real, practical
value to the farmer. The field work is conducted by the Sur-
vey alone and the laboratory work (including pot culture ex-
periments) by the Survey and the State Agricultural Experi-
ment Station in cooperation. A valuable preliminary report
of the results of his investigations during the past two years
has been prepared by Mr. Jones, for this report, but it is
thought best to present it as a separate. A brief statement
concerning the soils and agricultural possibilities of the Eastern
Coalfield, prepared by Mr. Jones and based on his work in that
field during the past season, is included in this report in the
hope that its early publication may prove helpful ‘to those who
are i.nt.erested in the agricultural aspects of that rapidly ad-
vancing region. '

21. Soil Bulletin.—Material for a Soil Bulletin has been
prepared. It includes reports and papers as follows: The
geology of Kentucky soils; a practical way to supply plant
food to our soils; soils of the St. Louis and Chester formations
as represented in Meade and Breckenridge counties; soils of
the St. Louis and Waverly formations as represented in Adair,
Green, and Taylor counties; ground limestone for improving
soils; soil survey of the Marrs farm in Henderson, a study of
the character and needs of certain sorts of defective farmlands
in the Western Coalfield; effect of ground rock phosphate on
Kentucky soils; soils of the Hartford quadrangle; soils of Rock-
castle county ; soils of the Webster county area; a study of soil
types in sadison county; and the phosphate rocks of central
Kentucky.

22. Chemical Work—Several hundred analyses have
been made in the chemical laboratory of the Survey. The
samples analyzed include not only those collected by the Sur-
- vey, but a great number that have been sent in by citizens
throughout the State. No charge is made for analytical work
done for citizens of the State, and every effort is made to fur-
nish results within a short time. Unfortunately, however, the
chemist (whose hands are always full) can not always analyse
the samples sent in as soon as the persons sending them de-
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sire, and this has caused the Director to receive some unpleas-
ant communications in regard to the matter.

ToPOGRAPHIC MAPPING.

Mapping of the State, which is being carried on in cooper-
ation with the U. S. Geological Survey, is being pushed as
rapidly as possible. Each organization bears half of the ex-
penses of field and office work. For the $10,000 per annum
expended by Kentucky the State receives more than $20,000 in
the way of results, since the Federal Survey engraves and
prints the maps without cost to the State. The mapping is
done according to quadrangles, each of which includes an area
(varying according to location) of about 238 square miles.

In the Eastern Coalfield, where accurate contour maps are
greatly needed—are, indeed, absolutely required before de-
tailed geology (such as mapping the outcrop lines, and thus
determining the areas, of important coals) can be taken up
properly—much time has been consumed in making the tri-
angulation and running primary levels and traverse necessary
before the final topographic work can be undertaken. A large
portion of the field, together with an area which includes Lewis
and Rowan counties, has been triangulated and primary “con-
trol” obtained, and detailed topographic work has been taken
up. In the Western Coalfield the obtention of preliminary
control is less difficult than in the more rugged Eastern one,
and more rapid progress has been made in completing topo-
graphic sheets. Several quadrangles outside the coal fields
have been surveyed, and the sheets published, but it has seemed
best at this time to place most of the mapping in the coal fields
and the oil and gas fields, where accurate maps are indispensa-
ble for accurate geologic work. About twenty maps made in
cooperation have been published.

The field work for the following quadrangles has been com-
pleted within the last two years: The Nortonville, including
parts of Muhlenberg, Hopkins, and Christian counties, area
938 square miles (map published) ; the Drakesboro, including
parts of Muhlenberg, Todd and Logan, area 238 square miles;
the Berrys Lick or Rochester, including parts of Muhlenberg,

Ohio, Logan, and Butler, area 238 square miles; the Little
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Muddy or Morgantown, including parts of Butler, W arren, and
Logan, area mapped 171 square miles (nearly completed) ;
the Monticello, including parts of Wayne, Russell, and Clinton,
area mapped 108 square miles (completed) ; the Crockettsville’
including parts of Breathitt, Perry, and Leslie, area 237 squaré
miles; the Troublesome, including parts of Breathitt, Perry
.and Knott, area 237 square miles. Such field work was doﬁé
in the Lagrange and Taylorsville quadrangles as was neces-
sary to complete the map of Jefferson county. In the course
of the work, as reported by the director of the U. S. Geological
Survey, 1,555 square miles were mapped; 514 miles of primary
levels were run; 152 permanent bench marks were set; and
5,533 miles of secondary traverse were run. To this must be
added the areas covered by triangulation.

: The topographic mapping is carried on under the supervis-
ion of W. H. Herron, Geographer in charge of the Central
Division of the U. S. Geological Survey. An account explain-
ing in detail cooperative methods of topograpic surveys and
the results of primary leveling, triangulation, and p}imary
traverse, during the past two seasons, together with an index
map of Kentucky, has been prepared by Mr. Herron; this will
be presented for publication as a separate.

PusLicaTioNn or REPORTS.

The Survey has been greatly embarassed in its work through
failure to get its reports printed within reasonable time—a mat-
ter quite beyond the control of the Director. Attention was
called to this in the last Biennial report. Delays on the part
of contractors for public printing have not only held up the
publication of reports long after their preparation, but they
have subjected the Survey to criticism that it has not in any
way deserved ; moreover, these delays have compelled the Direct-
or to give much time to the preparation of special matter re-
lating to regions inquired about, to meet the requirements of
correspondence, that should have been available for other mat-
ters, including field work. An accumulation of unprinted re-
ports has resulted from such delays, but it is now hoped that,
in consequence of arrangements that have been made recently
by the Superintendent of Public Printing, the accumulated re-
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ports will go through the press within the next four months,
and that reports now in course of preparation will be published
within proper time.

To in some degree compensate for delays in printing the
complete reports, it is proposed to hereafter issue leaflets and
press letters from time to time, to such extent as the resources
of the Survey will permit and the Governor approve.

Following is a memorandum of reports in the hands of
printers, reports ready for publication but reserved, and re-
ports in course of preparation:

In the Hands of Printers.

No. 16. Bulletin 13. The coals of the Poor and Clover
Forks of Cumberland River in Harlan and Letcher counties.
By J. M. Hodge. (In printer’s hands since July 31, 1911.)

No. 17. Bulletin 14. Coals of the Pineville Gap Region
in Knox and Bell counties. Includes the Log Mountains, Yel-
low and Browning Creeks, Straight Creek and its branches,
Stewarts Branch, and Fourmile Creek in Bell; and Greasy,
Brush, and Stinking Creeks in Knox. By G. M. Sullivan and
A. R. Crandall. (In printer’s hands since July 31, 1911.)

No. 18. County Report 1. - The mineral veins and other
resources of Livingston county. By R. H. Loughridge; re-
visions up to 1910 by F. J. Fohs. This report, with three
others was lost after it had been placed in the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>