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LETTER OF TRANSMITTAL

To His Excellency, Lioyd C. Stark, Governor of Missouri:

Dear Sir:—1I have the honor to submit herewith a brief report
covering the work of the Missouri Geological Survey and Water
Resources for the biennial period of 1937-1938.

The report also contains a very brief summary of the mineral
production of the state up to 1937. These figures are com-
piled in cooperation with the United States Bureau of Mines.

Appendix I of 160 pages is devoted to the Subsurface
Geology of Northeastern Missouri. This and a companion
volume on Northwestern Missouri have been prepared and
published in order that the data and records in the office of the
State Geologist might be made available promptly to the many
oil operators now investigating the possibilities of oil and gas in
the northern part of the state.

Respectfully submitted,

H. A. BUEHLER,
State Geologist.
(4)



CHAPTER L

WORK OF THE GEOLOGICAL SURVEY AND WATER
RESOURCES DURING 1937 AND 1938.

The work of the Geological Survey and Water Resources
during the past biennial period is briefly outlined in the following
report. This department is charged with (1) making a geological
survey of the state and describing its mineral resources; (2)
studying the surface water resources; and (3) completing an
accurate topographic map of the state.

In order to carry out the above duties the activities of the
department are grouped under three distinct engineering branches
as follows:

(1) GEOLOGY AND MINING BRANCH, which has for
its object a geological study of the state and the development
of its mineral resources. The expenditures under this branch
include the salaries and traveling expenses of the permanent
geological staff and office assistants, the engraving and printing
of all maps and reports and the cost of office maintenance.

(2) WATER RESOURCES BRANCH, which is devoted
primarily to a study of the surface water resources throughout
the state, the principal object being to determine the stream
flow of the various major streams in Missouri. This work is
carried on in cooperation with the United States Geological
Survey which matches state funds dollar for dollar.

(3) TOPOGRAPHICAL MAPPING BRANCH, which has
for its object the making of an accurate surface or topographic
map of the state. The Federal Geological Survey also matches
state funds dollar for dollar in this work. The engineers and
technical staff are supplied by the Federal Government, which
also engraves the final edition of the map without cost to the
state.

In general the work of the department during the last
biennial period has proceeded along lines very similar to those in
the preceding period, except that in the latter part of 1938 a
widespread important leasing campaign for oil and gas in North

(5)



6 Biennial Report ¢

Missouri threw an unexpectedly heavy load on the limited tech-
nical personnel of the department. From approximately the
first of September to the end of the year, geologists representing
the major and larger independent oil companies have visited the
Geological Survey office at Rolla for the purpose of obtlaining
drill records, maps, reports, and other information with regard
to the geology of North Missouri. The demand for information
has practically depleted the supply of several of the reports pub-
lished by this bureau, and the entire edition of the state geological
map was exhausted. In order that the information of the depart-
ment might be universally available, two reports were hastily
prepared covering the geology of the northern portion of the state,
and both bulletins were published before the end of the year.
Volume XXV, entitled “The Geology of Northwestern Missouri”,
is a volume of some 220 pages and contains all of the important
deep well records in that part of the state; also a base map show-
ing the location of all deep wells in the area; a magnetic map of
that portion of the state which shows possible structural trends;
a general description of the formations that will be encountered
in deep drilling; and cross-sections of the area. This report
indicates that there are possibilities down to the “Arbuckle”
limestone, which occurs at maximum depths of approximately
3500 to 4000 feet in certain of the northwest Missouri counties.

The second report, dealing with the Subsurface Geology of
Northeastern Missouri, is printed as an appendix to this Biennial
Report. It contains 160 pages of drill records and a general de-
scription of the surface geology. The volume carries two cross-
sections showing general structural conditions and outlines the
information that has been collected by this department through
field work in the area in past years.

Both of these reports were published on the 15th of December
and the demand has been greater than for any report ever pub-
lished by this bureau. -

In addition to these reports, a number of reports describing
the results of field work by the Geological Survey, and unpublished
because of the lack of funds for printing during the past few years,
have been made available to those visiting the office. These re-
ports have been of material assistance to those intending to make
independent geological surveys. It is unfortunate that these
reports could not be issued also at this time.

There are at the present time several hundred geologists and
leasemen active in the northern part of this state and it is es-
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timated that over 2,000,000 acres have already been leased.
Without a doubt this activity will continue throughout the com-
ing biennial period and will result in deep drilling even-
tually, throughout the entire region. In order to obtain the
geological data that will result from such drilling, the Geological
Survey should have additional members added to its staff to
follow the developments in that part of the state. Such work
will consist of correlating and analyzing the information obtained
as the result of drilling.

The activity described was not expected in the early part of
the biennial period, nor was it evidentl at the time the budget was
prepared in July, 1938. In order to serve the people of North
Missouri during this important exploratory campaign, the
Geological Survey should devote a large portion of its aclivilies
to this particular investigation.

As this report goes to press, scatlered leasing has started
in the lowland area of Southeast Missouri, which has unde-
termined oil and gas possibilities. Deep tests have been drilled in
northeastern Arkansas and one deep hole is now being drilled
about two and one-half miles south of the Missouri-Arkansas line.
The Missouri Survey has made a magnelic survey of this region.
This map should be published immedialely, together with a short
resume of the geology of that region. In order to be of the
grealest service the Survey should have assistants in that area
at an early date.

PERSONNEL.

The department lost the service of a valuable, well-trained
assistant in Mr. Willard Farrar who resigned early in 1937 to
become associated with one of the major oil companies; also in the
resignation of Miss Roma Doris Preuss the services of a valuable
office assistant were lost. Two assistant geologists have been
appointed during the paslt biennum, namely Kenneth Aid and
Miss Mary Hundhausen. Other than the above mentioned
changes the permanent staff has remained the same as in the
former biennial period.

Through the employment of summer assistants considerably
more field work was completed than during the former two years.
Four geologists were employed during the three months of each
summer, and a part time chemisl was employed both years.
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GEOLOGY AND MINING BRANCH.
Full-time Emplovees, Geologic Branch.

Name. Position.
HoA Buehler: s covsavinsvimisasssns oy State Geologist
He 8 MOEODUOBH . cossmmmmmamsmnsnesmnismmg e ... Ass't State Geologist
EivEoGreens: sovisdn o s i S e aini ey Principal Geologist
Norman HIBCREW : e cwismii s s s Geologist
John Grohskopf. ..o Geologist
Mary Hundhausen: .. .oovmssimmiomiie o Ass't Geologist
TEenath B v vesmsmm s e s e s s Ass't Geologist
Col Retboehlli 216500 o v s mi b 68 i i o B @l Engineer-Draftsman
Jean MeCaw s s aiigs s ennnaa s Chief Clerk
E.E. Hawkins. ... ....oooiiiiiiiiiiiienn, Janitor-Laboratory Ass't.

Pari-time Emplovees, Geologic Branch.

€. WO 1% B1 11 [11]31 5 p RO Geologist, 1937-1938
O, R, Grawe . . o et e e ennnens Geologist, 1937-1938
E:ECIatk, consmeamismssaat ot e s Geologist, 1937-1938
C.M.Dodd. ... Ceramist, 1937-1938
B e e e T e Field Ass't, 1937
R T ROl commsmmemmessesmmmmspiramnses Chemist, 1937-1938
Leroy E.Allen. .. ... ... Lab. Ass’t, 1938

WATER RESOURCES BRANCH.

The personnel of this branch is provided by the United
States Geological Survey, with the exception of one junior engi-
neer. The work is done in cooperation with the expenses being
borne equally. The Federal bureau maintains the District Engi-
neer’s headquarters at the Survey building. The following is a
list of the members of the staff working out of Rolla headquarters:

H. C.:-Beckman; Diatrict Engineer: i iip s v e ja e ieuiis (Federal)
C..J. Eyberg; Associate EnRineer. . .« vovwvmisiios e o (Federal)
W. M. Littlefield, Assistant Engineer........................ (Federal)
C. H. Jennings, Junior Engifieer . .. .iuwwia s tivam vivrv sy (State)

D. S. Wilder, Junior Engineer. ........ ... ... .. .oooounu. (State)

B R Eeesons: Junior-Enginesre s v v siaaiu el (Federal)
T W Odelly: Junior BOgineet . oo vonanm ames s i m st (Federal)
K. J. Craig, Junior Engineer. .. ..........c.ooiiuiiiinioninon (Federal)
W. L. Doll, Junior Engineer......c.ovveviiiiin. s bt s svon (Federal)
J. H. Meyer, Junior Engineer. ... ..........ooiiiiiiin.... (Federal)
T:As Shorty Judior- Engineer:: s e e sy iy i e 8y (Federal)
Matie T R A ey SECEE AR oo vy s e s T S T s (Federal)
E. S. Miller, Jr., Part-time Computer.............c..0uvun... (State)

TOPOGRAPHIC MAPPING BRANCH.

The United States Geological Survey cooperates in making
topographic maps on a dollar for dollar basis. The Federal
bureau furnishes the technical staff and maintains a section office
al the Missouri Survey headquarters. The list of employees is not
given as they are subject to change from year to year.
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COOPERATION.

The value of the work of this department to other state and
government agencies, cities, corporations and citizens, is reflected
in the number of these organizations that cooperate in furnishing
both personnel and funds. In a number of cases, cooperation is
carried on in order that the cooperating department may obtain
information for its use that would not be available if the Survey
was only able to operate under its own funds. Cooperation with
other agencies is carried on in all three branches of Survey
activities and during the present biennium the extent and value
of cooperalion has exceeded that of any other biennial period.
The character of cooperation with each agency is briefly described
in the following paragraphs.

Federal Works Progress Administration.—The Geological
Survey has sponsored a state-wide engineers project which is
financed in parl by the Works Progress Administration of Mis-
souri. This has been the most extensive cooperation maintained
during the biennial period. The project employs 100 or more
persons who have been unable to obtain other employment. The
results achieved through this project have been of far reaching
importance lo each branch of the Survey’s activilies. Field
geologists, chemists, engineers, computers, magnetometer op-
erators, topographers, levelmen, transitmen, ceramic engineers,
draftsmen, stenographers, clerks and laborers have been em-
ployed on the project.

The work done and investigations undertaken by this proj-
ect could not have been accomplished by regular Survey ac-
tivities. The results are being published in many instances.

United States Geological Survey.—Iach biennial period,
cooperation in topographic mapping and surface water investi-
gations is carried on with the United States Geological Survey.
The Federal Survey matches Missouri funds dollar for dollar and
largely supplies the trained personnel for both branches. By
such cooperation in the Topographic Mapping Branch the Mis-
souri work is coordinated with similar work done in the other
states. The maps are produced on the same scale and the ac-
curacy of the work is kept up to the same standard as other states,
and the photolithographs and engraved maps are all reproduced
in the same detail as in other states. In the Water Resources
Division the records also coordinate with records taken in all
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other streams in the United States. This uniformity is of:great
value in the use of these maps and gaging records, as their ac-
curacy is well known to all engineers.

The U. S. Geological Survey maintains district engineers at
the Survey office in Rolla. In topography the district includes in ~
addition to Missouri the states of Arkansas, Kansas, Nebraska
and North and South Dakota. This branch of the work is under
the supervision of Captain C. L. Sadler.

The stream gaging work is under the supervision of Mr. H. C.
Beckman, who is also in charge of all the gaging stations on the
Missouri and Mississippi rivers as far south as Cairo and north
through Kansas, Nebraska and the Dakotas.

State Highway Department.—The State Geologist is ex-
officio member of the State Highway Commission. Many
problems in highway location and construction are problems of
geology, topography and the flow of surface streams, and the
two bureaus cooperate closely.

In topographic mapping the Geological Survey recognizes the
great value of topographic maps in highway location and a large
part of the areas chosen for mapping during the present biennial
period have been so chosen because of their value in highway
work. The State Highway Commission cooperates financially
in areas where such accurale maps are desired.

The size of culverts and bridges is based upon the maximum
amount of water Lthat can be expeclted in any drainage area. For
this reason a knowledge of actual maximum flow is of the greatest
value in bridge design. The Highway Departmenl cooperates
in the maintenance of 17 gaging stations on small streams which
the Survey could not maintain alone.

The Geological Survey keeps in close touch with many
problems of the Geology Branch through the Testing Division
of the Highway Department.

State Board of Health.—A pure, healthful water supply is an
important factor in the general health of the people of the state. A
conlaminated city water supply is a continual menace to the
residents of any community. Deep well supplies, unless properly
cased, may easily be contaminated. This is especially true in the
southern part of the state where, over large areas, the rocks have
been dissolved and large open caves, sink-holes and fracture sys-
tems exist. All of these features are potent factors in allowing
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contaminated surface waters to enter improperly cased drilled
wells, The underground conditions as they pertain to water
supplies are distinctly within the province of the Geological
Survey, and a number of years ago a close cooperative agreement
covering the drilling and casing of deep water wells was entered
into with the State Board of Health. At the present time the
matter of casing wells from which a supply of water is obtained
for public or semi-public use, is supervised by the State Geological
Survey. Approval of such supplies by the State Board of Health
is subject to supervision of construction by the Geological Survey.
The service rendered by the Geological Survey in this connection
to the people of the state is one of the most important functions
of the department.

United States Bureau of Mines.— The publication of ac-
curate statistics covering mineral production is of importance
to the entire mineral industry. The Missouri Geological Survey
and the U. S. Bureau of Mines cooperale in assembling the sta-
tistics covering the production of all mineral resources except
coal. The statistics of the coal industry are compiled by the
Federal Bituminous Coal Commission. This cooperation also
avoids needless duplication that would be in effect if each bureau
endeavored to collect these statistics independently. The state
bureau endeavors to visit all delinquents who fail to answer
the usual correspondence inquiry.

Securities Department.— The State Geologist or some mem-
ber of the staff passes upon the geologic and economic features
of all mining and oil applications to the Securities Commission
for the sale of stock in this state. This cooperation has resulted
in refusing the application in many cases where no possibility of
success is evident.

State Planning Board.—Any future plan for Missouri must
include a plan covering the various uses of the surface and ground
waters of the state. As this bureau is the only department col-
lecting information covering the water resources, the State
Geologist was made chairman of the Planning Board Committee
covering surface water supply. A report by the State Planning
Board is now being published. It embodies the findings of this
committee.

Cities and Towns—Many cities and towns cooperate with the
Survey in the matter of getting adequate deep well water sup-
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plies. This service is important for with proper supervision and
advice surface contamination is eliminated. In addition to the
matter of properly casing the wells, the Geological Survey has
made in many instances extensive geological surveys in order to
locate properly deep well sites for municipal supplies.

Missouri State Fair.—Many citizens attending the State
Fair are interested in the mineral industries and water resources
~ of the state. In order that there may be opportunity for con-
sultation with the Geological Survey and an opportunity af-
forded to know more of the mineral resources of Lhe state, the
Geological Survey maintains an exhibit at Sedalia in cooperation
with the State Fair officials. Two members of the staff are in
constant attendance at the exhibit.

State Conservation Commission.—The flow of the large
springs located in the various State Parks is of great interest to the
citizens of the state. The Survey in cooperation with the Con-
servation Commission makes daily readings of the flow of a num-
ber of these springs.

Unites States Forestry Service.——The Survey cooperates
with the U. S. Forestry Service in examining dam sites in the
various forest units and in the matter of obtaining adequate
sanitary ground water supplies from drilled wells.

United States Weather Bureau.—Close cooperation is main-
tained with the Federal bureau in the reporting of flood condi-
tions in Missouri and in the maintenance of stream gaging
stations.

Drainage Districts.—The flow of many streams is of vital
importance to wvarious drainage districts, a number of which
cooperate in maintaining gaging stations.

Federal Public Works Administration.—Many P. W. A.
projects involve obtaining an adequate sanitary water supply
from deep wells. Whenever an application is presented involving
waler resources the problem is presented to the State Geolog-
ical Survey and its reporl is a vital factor in granling such
applications.

State Eleemosynary Board.—Geological Surveys have been
made for this board in order that information might be available
relative to obtaining an independent water supply for the State
Hospitals at Farmington and at Marshall.
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INVESTIGATIONS OF THE GEOLOGICAL SURVEY.

The following is a brief summary of the more important
lines of work undertaken by the Survey during the past biennium.
The extent of the work which has included practically every
county in the State has been made possible by the wide-spread
cooperation received from other State and Federal agencies.

GEOLOGIC BRANCH.

Ground Water Studies.—During the biennial period, more
than 60,000 samples of well-cuttings from more than 1,100 drilled
wells were examined in the laboratories of the Geological Survey.
The steadily increasing demand for the services of the Survey
in connection with the development of underground water-
supplies by deep drilling in the State is indicated by the in-
creasingly greater number of well-samples forwarded to this
office for examination in the course of the construction of drilled
wells. During 1935 and 1936 cutlings were received from 873
wells, there being 36,131 individual samples. During 1937 and
1938 the number of wells increased to 1173 and the number of
samples Lo 60,954.

The Geological Survey has continued to co-operate with the
State Board of Health in the supervision of the proper construec-
tion of deep wells for municipal water supplies. These wells are
drilled according to specifications which both departments have
evolved and considered practical. The Geological Survey de-
termines the point at which the well casing is to be set. This
point is determined from an examination of the samples of the
well cuttings and from other information that the driller may sup-
ply. The proper setting of casing is an important detail in the
matter of protecting the well from being contaminated by surface
water and shallow seepage.

In addition to the above mentioned service this department
has been called upon by the Public Works Administration and
Works Progress Administration for information concerning pro-
posed deep well supplies which required financial grants from
these federal agencies. The Survey furnished estimates of the
depth necessary to drill to obtain the desired yield, made pre-
liminary estimates of the amount of casing required, and gave
an opinion regarding the quality of the water that could be
expectled.
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Much of the information desired was available in the ground-
water files of this department. However, in special cases a
member of the stafl was detailed to make a field study of local
geological conditions which might have affected the specifica-
tions for the proper construction of a well. Wells which were
constructed under the supervision of the Geological Survey are
enumerated below.

Town County
BEEIIE - otsnsmmnaiarasesr s socacess i o b A R T B AR Maries
Cabionl . oove st e Rl e e e R Texas
East Praipi@coess s sesamanass e s s Mississippi
Farmington. ..., P St. Francois
Bornfelt: conarmems e e S i e s R s e Scott
BTEEITE . v ecvn o s o o Ao S A S S S e Osage
(B ETeTr (3 | RO O eyl G o il Y P S SO X R Gasconade
GROTATE s e S A M S T S A Franklin
Golden City.. ... Barton
s e S e P Osage
301513101 ST g 11 o] | SRRSO NP Lawrence
1\ £ 108112 90 D ATS Lo el e DU g S P Howell
IR s s e R A e R R Newton
Parma. . oot e New Madrid
WaRTPeRbOTE: o v e e e i el S ey Warren
WABHINEEDIL o o sovmm s s by A S mse e Franklin

In addition to city wells, many school wells were drilled
during the biennum. Those drilled under this department’s
supervision are:

School County
CEOEE TFIRTHEES. v pw i avssmme o s e et Hickory
Fat Do s s e R s e e e Ea s e i e Audrain
Fremont High . om o ammmmmesms s s mamiesmes Carter
Hermitage. ... ... Hickory
KelBo v sy o e R ST R Scott
T TCIRNET S i i o 08 e T TR i S S Texas
New Bloombebd: oo idv i s i vmnsr o mmmemm s Callaway
IVHBIRHA s o ke S i S e L P T B s Maries
Weaubleau. . ... Hickory

The wvarious State Institutions have availed themselves
of the services of the department. Wells drilled for such insti-
tutions and supervised by the Survey are:

Institution County

Missouri Schiool of Mines. .cvv o v vomwmiirein civis Phelps
Missouri School for the Deaf . .. .................... Callaway
Missouri State Penitentiary. ................cvee... Cole
Missouri Auxiliary Prison. .. ....................... Cole
University of Missouri.....cooiiiaiiiiiiiiiiiiiian Boone

Missouri State Fruit Farm . ........covvvininieinces Wright
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Various Federal agencies which have wells that were drilled
under the supervision of the Survey, include the National Park
Service, the Forest Service and the Resettlement Administration.
The Reseltlement Administration carried on a project in Pettis
County which involved the drilling of 18 wells. This project
required the presence of a member of the staff of the Survey
at the sites of the drilling for several weeks.

Many industrial, semi-private, and private wells were
conslructed under the supervision of the Geological Survey. The
owners of these wells desired a type of construetion which would
meet with the approval of the State Board of Health. This
service enables the Survey to aid many concerns and individuals.
Supervision thru the determination of the proper casing point
was provided for wells drilled at ice plants, creameries, railways,
dairies, hatcheries, hotels, taverns, theatres, stores, country
clubs, recreational parks, churches, farms, and residences.

The State Board of Health employes a chemist who analyzes
the municipal waters once a year for their mineral content. This
work is done in the laboratory of the Geological Survey. In ad-
dition to the regular chemical analysis of each municipal supply,
the Survey has analyzed a number of water samples from wells
which were drilled in critical areas where the information derived
from a chemical analysis was needed to augment the knowledge of
different qualities of water. This is especially important in areas
where drilling below a certain depth will encounter salt or
“sulfur” water. Study of the results of such analyses has proved
to be of great practical benefit in making recommendations for
proposed drilling in certain areas.

It is believed by many investigators that a certain con-
centration of fluorides in water is detrimental to the proper
development of the teeth of growing children. The Survey has
continued Lo analyze waters for their fluoride content. This has
involved the analysis of new well waters, and the checking of
water-supplies previously analyzed to determine variations
in their fluoride content. This important work should be con-
tinued and additional data assembled and analyzed, as it may
ultimately prove to be of great value to the betterment of the
public health.

Barite Deposits.—An investigation of the barite deposits of
the state has been underway during the biennium, and a com-
prehensive report is in preparation. The area centering around
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Potosi in Washington County has been mapped as have also the
outlying areas in adjoining counties. The producing area has
been considerably expanded in the last decade, and barile mining
was reported from Crawford, Franklin, Gasconade, Jefferson,
Perry, St. Francois, and Washington counties. With the geo-
graphical extension of producing areas in the southeast district
evidence of grealer geologic distribution has been found. The
Potosi and Eminence formations continue to be the chief pro-
ducers, but commercial deposits are known to occur in every
geologic formation beginning with the Bonneterre and extending
up through the Roubidoux. Of special interest are newly de-
veloped deposits in the Davis formation near Wesco in Crawford
County and in the Bonneterre formation, on the east side of the
St. Francois River near Bonneterre in St. Francois County.

In the central district the renewed activity has resulted
in the reworking of many previously abandoned properties and
the exploitation of new ones. In this area commercial deposits
are found in the Eminence, Gasconade, and Jefferson City
formations, and also in the Mississippian and Pennsylvanian.

The deposits in the older Paleozoic formations are chiefly
“circle” or ““filled sink* deposits in which barite was deposited
in the open spaces between the rock fragments filling the sink and
in fractures in the walls. Subsequent solution has removed much
of the limestone and in many deposits the barite now lies in a
mass of residual clay and chert boulders. Those in the Mis-
sissippian, at Lupus, appear to be in part, replacements of lime-
stone along the walls of a solution channel and in part the filling
of open spaces around chert boulders and surface debris which
filled the channel or opening.

Another interesting deposit is found northwest of Prairie
Home in Cooper County. Here, barite occurs in a fractured
zone in a small outlier of Pennsylvanian shale and sandstone.
Some of it shows evidence of deposilion in open fractures, but
much of it is distinctly layered and suggests replacement of cal-
careous members of the formation. This deposit is the highest in
the geologic column of any so far observed, and indicates that at
least some of the mineralization occurred in post-Pennsylvanian
time. '

Pyrites and Marcasite.—With the steady production of and a
stable market for pyrite or marcasite, a sulphide of iron, there
have been many requests in the last few years covering the oc-
currence and nature of these minerals.
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The Survey has never had a report on the sulphide resources
of this State and in answer to these requests a detailed investi-
gation of the occurrence of this ore in the Ozark region has been
undertaken during the past two field seasons.

These minerals occur in association with iron ore in the
south central Ozark region. The production in this state at
present comes from these deposits. Every known deposit of
pyrite and marcasite has been visited and examined, also many
iron ore deposits that are not known to carry pyrite. The field
work has been completed and the report is practically ready for
publication.

Damsite Investigations.—A state-wide major project of the
Works Progress Administration is the construction of dams for
the purpose of conserving surface water supplies. Much of the
time of one geologist has been required to make a geological ex-
amination and a topographic map of each proposed site. Similar
examinations and maps have been prepared for the Federal
Forest Service operaling in the eight units in this state.

Geologic investigations and topographic maps of over
315 dam sites have been completed.

Water Analyses.—The Geological Survey, in cooperalion
with the State Health Department, analyzes some 200 city water
supplies every year, the Health Department employing the chem-
ist and paying for the work done in the Survey laboratory. This
work has continued through the biennial period and has involved
a complete analysis of over 400 samples of water.

Oil and Gas Studies.—Activities of the Survey have kept
pace with the increased oil and gas development that has taken
place during the last two years. Logs have been obtained of
nearly all wells drilled, and cuttings and water samples have been
obtained from many of them. A report on the oil and gas pools
of Jackson County has been completed by J. R. Clair. A plane
table party has been engaged in running elevations of all wells
drilled in Cass, Bates and Vernon counties and in addition, has
obtained elevations of all the currently drilled wells in the active
areas.

In the older pools in the counties north of Missouri River,
where the Survey had formerly obtained well elevations with an
altimeter, a re-survey was made with a plane table. The ele-
vations of all important wells in northwest Missouri were ob-



18 Biennial Report 8

tained by a plane table party or by carefully checked altimeter
readings. A magnetometer survey of all the counties in north-
western Missouri has been completed.

Much of the work mentioned above was in anticipation
of a general report on the geology of northwestern Missouri which
has been published as Volume XXV. While this report was in
preparation, oil and gas leasing on a large scale began in the
north-central and northeastern counties, as well as the north-
western counties, necessitating a companion report which is
published in this report. (See Appendix I).

The importance of the leasing activities in the northern
part of the state can not be over emphasized. Itis estimated that
acreage under lease as of Jan. 1, 1939, is at least 2,000,000 acres.
As many of the major oil companies are interested, it appears
probable that the area will be thoroughly tested during the
coming summer. In addition to the preparation of the two reports
mentioned, the geological staff and office files of the Survey have
been available for consultation by the geologists of the companies
evineing real interest in northern Missouri. It appears probable
that many tests for oil and gas will be made on locations selected
with the best scientific advice obtainable in a sincere effort to
ascertain the merits of Missouri as an oil and gas area. The
Survey has been and will continue to be of real service in these
efforts.

Work of Federal Works Progress Administration, Official
Project 465-55-3-24.— During the pasl two years, the Geological
Survey has sponsored and supervised a state-wide, geological,
engineering, and mineral research project of the Works Progress
Administration of Missouri, Matthew S. Murray, Director. This
project was designed to give employment to technically trained,
skilled, and other workers in the fields of basic sciences, and to
obtain results related to the development of the mineral re-
sources of the State. Some of the studies and the results of the
projecl may be described as follows:

Groundwater Studies.——In connection with the studies of
ground water resources, geologists have delimited and correlated
those formalions of the Canadian, Ozarkian, and Cambrian
systems occuring in the State. A statewide structure map,
contoured on the elevation of the base of the Roubidoux forma-
tion as revealed by these studies, is now rapidly nearing comple-
tion. The preparation of well cuttings for study has also been an
important undertaking.
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Oil and Gas Surveys.—Locations and elevations have been
determined on many old wells and prospect holes drilled in the
northwestern part of the State. This information serves to
complete old records in the files of the survey and assists ma-
terially in Lhe studies ol oil and gas resources. A new State base
map, scale 4 inch to 1 mile, has been completed; prints of which
are now being used exlensively by oil geologists, who are in-
terested in the possible oil and gas resources of northern Mis-
sourl. The employvees of the project contributed in many ways
in the preparaltion ol the two recently published reports de-
scribiig the geology and oil and gas possibilities of northern
Missouri.

Clay, Water, Mineral, and Geological Prospecting.—In Lhe
extreme southeastern (embayment) portion of the Stale, only a
few rock outcrops are present and, since faull palterns of a highly
complicated nature exisl, il is impossible to accurately determine
the general geology of ths area by surface observations alone.
Due to the fact that the formations immediately beneath the
surface consist of comparatively soft clays and sands, prospecling
by means of earth augers has been resorted to, in order to obtain
geological information and samples of clays and other minerals
of possible commercial value. Two geologists have super-
vised and directed the work of thirly-three laborers engaged in
drilling shallow prospect holes in Scott County; 639 holes have
been drilled representing a total foolage of 24,920 feet.

As a result of this work several clays have been found
by testing to be satisfactory for making pottery and art ware.
Much information, pertaining to the general geology of the em-
baymenl region, has been obtained also.

Geophysical Surveys.—During the past biennium magne-
tometer surveys have been completed of the entire embayment
region of southeastern Missouri, including Mississippi, New
Madrid, Pemiscot and Dunklin counties, and portions of Stod-
dard, Bollinger, Wayne, Butler, and Ripley counties. Similar
surveys have also been completed during this period in central
and north central Missouri the counties surveyed entirely being
Caldwell, Cooper, Daviess, Grundy, IHarrison, Howard, Livings-
ton, Mercer, Moniteau, Ray and Saline. In addition several
counties were partially surveyed. They were Boone, Carroll,
Chariton and Pettis counties. The total mileage surveyed in this
period was approximately 11,000 square miles.
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It has become apparent that certain definite relationships
exist between magnetic anomalies and regional geologic structure.
Such information is of importance and valuable, particularly in
those areas where geologic data, in the form of outcrops and
well records, are lacking. Three such areas are North Central,
Northwestern, and Southeastern Missouri, maps for which have
been or will soon be published. Due to the oil and gas interest
in these areas, these maps will be of greal interest and wvalue.

In addition to the magnetic survey, electrical resistivity
and self potential surveys have been employed during the first
part of the biennium. Surveys have been conducted on iron ore
and pyrite deposits occurring in Crawford, Dent, Franklin,
Maries and Phelps counties.

Ceramics.—During the latter part of the biennium, ceramic
work was again undertaken in cooperation with the Department
of Ceramics of the Missouri School of Mines. The physical
properties and drying and firing behavior have been determined
on seventy different samples of clay collected from shallow
prospect holes drilled in southeast Missouri, and in some instances
indicate a commercial value for some clay deposits discovered
in that work.

Areal Geology.—Reconnaissance field studies have been
made of certain areas in northeastern, central, and southwestern
Missouri, in order to obtain additional information regarding
structural features and sequence of rock formations. More de-
tailed work pertaining to structural geology has been done in
the counties of Barry, Crawford, Franklin, Greene, Lawrence,
and McDonald. This work is of importance in connection with
studies of ground water and other mineral resources. The re-
sulting geologic maps also have been used in Lhe compilation of
a new state geologic map.

Other Investigations.—In connection with routine chemical
analyses of various walers used in municipal supplies, chemists
employed on the project have made quantitative determinations
of other constituents found to be present, such as bromine,
fluorine, iodine, manganese, and strontium.

Engineers have been engaged in establishing horizontal
and vertical control surveys and in the preparation of topographic
maps. This work serves to expedite the mapping program con-
ducted by the sponsor in cooperation with the U. S. Geological
Survey.
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Engineers also assist in the preparation of daily discharge
records of the principal streams and larger springs of the State.
This work serves to expand the regular stream-flow measurement
program conducted by the Missouri Geological Survey in co-
operation with the U. S. Geological Survey.

The work of the project has been directed to furnish addi-
tional information for the development of the natural resources
of the State and the results obtained are of a useful and perma-
nent nature. Itis believed that the reemployment of professional,
skilled and intermediate workers has, through the training and
supervision given these employees, better fitted them for posi-
tions in private work, and work with other governmental agencies.
Records of turnover in the above mentioned classes of personnel
reveal that fifty-seven percent of those assigned since the in-
ception of this work have received other employment.

PUBLICATIONS.

In addition to the Biennial Report, two volumes have
been prepared and published, describing in general the geology of
the northern part of the state. One is entitled, “The Geology of
Northwestern Missouri”. It is a volume of some 220 pages, con-
taining the records of deep wells and prospect holes drilled in
that part of Missouri, a base map showing the location of all
holes drilled, a magnetic map showing the anomalies of the entire
area, a structural contour map of the base of the Hertha lime-
stone, and maps of a number of local structures mapped in the
past by this Survey. Geologic cross-sections show the stratig-
raphy and character of the subsurface formations.

The second volume is devoted to the Subsurface Geology of
Northeast Missouri. In addition to two geological cross-sections
there is a base map showing the location of the holes drilled in
that part of the state and the records are all printed in the body
of the report. There is a brief stratigraphic description com-
prising the first part of the volume.

Both volumes are intended to convey the basic data upon
which investigations in the north part of the state might be based.
Both reports are exceedingly timely in that the investigations in
North Missouri will no doubt continue throughout the next year.
It is expected that during the coming season the area will be
given a thorough test by many of the more important oil com-
panies.
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The level net of the state was completed the early part
of the present biennial period. In cooperation with W.P. A. and the
United Stales Geological Survey both the level and traverse
notes have been prepared for publication. For convenience the
state has been divided into 8§ districts and the first 4 parts of the
level bulletins have been published by the U. S. Geological
Survey in cooperation with the State Survey. Copies of these
reports are available at the headquarters of the State Geological
Survey. The remaining 4 level books and the 3 parls of the
traverse survey are now in the hands of the Federal printer and
should be issued during the coming year. The reports will be
of great value in presenting the engineering basic data covering
points of elevation in the state.

The entire edition of the state geological map has been
exhausted, but at the present time a new map wilh many re-
visions is being prepared. It should be available for distribution
during 1939.

TOPOGRAPHIC MAPPING.

In the work of this branch, which is done in cooperation
with the United States Geological Survey, the State Highway
Department and W. P. A, a total of 3,775 square miles of topog-
raphy has been mapped, to which can be added 210 square miles
which has been mapped under a federal P. W. A. mapping pro-
gram. The lotal square miles mapped is 3,985. In addition to
actual mapping, 492 miles of third order traverse and 1,350
miles of third order levels were completed.

Photolithographic editions of 19 sheets on a scale of 1—
48,000 amounting to a total of 3,105 square miles have been
issued by the government printing office; also 10 sheets on a
scale of 1/24000 have been received, and one map of the Babler
Stale Park area on a scale of 1/12000. There are 8 sheets inked
and ready for ediling and photolithographing in Washington
and 13 sheels in process of preparation at Survey headquarters
in Rolla.

In cooperalion with W. P. A. 8 level bulletins, which cover
the entire state, have been compiled, edited and forwarded to
Washington. Four parts have been printed.

Three traverse bulletins, which cover about a third of the
state, have been edited and forwarded to Washington for print-
ing.
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A base map of Petlis County compiled on a scale of 1inch
to 1 mile from airplane photographs has been published. A
similar map of Bates County is now ready for publication.

SURFACE WATER RESOURCES INVESTIGATIONS.

The work of the Missouri Geological Survey and Water
Resources during the biennial period relating to the surface
water resources of the State has consisted principally of a con-
tinuation of the stream-flow investigations for use in flood-
control, drainage, water-power, and water-supply developments.
These investigations have been carried on, as in the past, in co-
operation with the Water Resources Branch of the United States
Geological Survey, which organization furnished trained person-
nel to carry on the work, and during the biennial period con-
tributed $29,500 to ils cost. The Federal Public Works Admini-
stration also contributed $10,000 for the improvement of gaging
stalions, which was used largely Lo install automatic recording
gages Lo replace staff or wire gages. Two new gaging stations
were established; none were discontinued. At this time 92 gaging
stations are being maintained on the principal streams of the
State. At 53 stations a local resident reads a gage once or twice
a day to determine the height of the water. At 39 stations a
continuous height record is obtained by means of recording gages.
The engineers make measurements of the flow, or discharge, of
the stream in terms of cubic feet per second, prepare rating curves
and tables showing the flow for any gage height, and then com-
pute from the daily gage heights the flow for each day of the
year.

During the biennial period, the Geological Survey received
many requests for stream f{low records for use in planning flood-
control, drainage, water-power, water-supply, and sewage dis-
posal developments, and new bridges for the State Highway
system. The stream flow records constitute important basic
information necessary for the design of such works.

The water-power plants on the Osage River near Bagnell
and Osceola and the one on the Niangua River near Lebanon
were completed during the past few years at a cost of about
$36,000,000. Their design and construction were based upon the
stream flow records collected by the Geological Survey and
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Water Resources. Without such records, these plants could not
have been built and the beautiful Lake of the Ozarks, with a
length of 129 miles and an area of 61,000 acres (resulting from Lhe
construction of the Bagnell dam), could not have been created.

The United States Army Engineers are now constructing a
dam on the St. Francis River al Wappapello, Mo., and will
later improve the levee system, in order to protect many thou-
sands of acres of fertile farm land in Soultheastern Missouri and
Northeastern Arkansas from the devastaling floods which have
visiled this region so frequently in the past. The estimated cost
of the entire project is about $20,000,000. The stream {flow
records collected by the Geological Survey and Water Resources
were used in planning this importantl project.

Many important flood-control and water-power projecls
are now under consideration in Missouri. Several of these are
included in the $375,000,000 plan authorized by Congress in the
“omnibus” flood-control bill of 1938. This bill makes it manda-
tory to install penstocks for the development of power in flood-
control dams when so recommended by the Chief of Engineers,
U. S. Army, and the Federal Power Commission. In all flood-
control reservoirs it is also planned to maintain a minimum pool
level, below which the water will not be drawn, in order to
provide a permanent conservation lake, which may be used for
recreation.

Other sites are also being studied by the Federal Govern-
ment and private agencies for the development of power. Some
of these sites may be used for mulliple-purpose dams, such as
for combinations of flood control, power, and water conservation.

The following table shows the more important reservoir
projecls for flood control, power development, and water conser-
vation, which are now under consideration for construection within -
the State of Missouri:
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Height of Area of
River. Location. dam in lake in Purpose.
feet. acres.

Grand........... Chillicothe*. ... ..... 80 e Flood control
O8agh o mrsanenas Qsceala®. v sves 65 218,000 | Multiple-purpose
South Grand. .... WHEIBEW v sy W losamenmmss Multiple-purpose
Pomme de terre.. .| Hermitage*. ........ L Multiple-purpose
Gasconade. . ..... Richland oo coemmmn 100 12,500 | Multiple-purpose
Gasconade. ... ... Arlington®. ... ...... 106 15,800 | Multiple-purpose
Gasconade . ... ... | Rich Fountain....... 95 17,300 | Multiple-purpose
Meramec. .. ..... Moselle*. . ... .ovnus 95 ||sewessaimmsis Multiple-purpose
Bigsnsaiian aons Eureka®*. . ... ...... 92 i Multiple-purpose
Blagls o e e Leeper®. ..o 130 14,400 | Multiple-purpose
Current.......... Eminence........... 94 5,720 | Power
Current.......... Van Buren.......... 84 4,630 Power

CHEENE conmnns Doniphan........... 84 8,750 | Power

White. .......... Branson-Table Rock . 190 50,000 Power

|

*Included in authorized projects under "omnibus” flood-control bill passed by
Congress in 1938.

Besides these proposed reservoir projects, several agencies
of the Federal Government have or are now making preliminary
investigations for channel improvements, levees, and water re-
tardation and soil conservation measures, at many other places,
including the Grand, Chariton, Fox, Wyaconda, Fabius, Salt,
and Cuivre, and St. Francis River Basins.

The estimated total cost of these reservoir and other projects
is more than $150,000,000. Their construction would confer
very substantial benefits upon the State of Missouri. The stream-
flow records being collected by the Missouri Geological Survey
and Water Resources constitute the basic information upon
which all these projects are being planned.

The stream flow records so collected have also been used
during the biennial period by consulting engineers, city officials,
and the State Board of Health in studies relating to public water
supplies, sewage disposal, and stream pollution. The Geological
Survey and Waler Resources is cooperating with the cities of
Springfield, Joplin, and Shelbina in collecting records of flow
of nearby streams for these purposes.

The State Highway Department has made frequent use of
the stream flow records in designing new bridges for the State
highway system. In order to oblain more complete information,
the Highway Department cooperated with the Geological
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Survey in maintaining 14 gaging stations by furnishing the serv-
ices of maintenance men or nearby residents to read the gages
and the services of engineers to help make flow measurements
during periods of high water.

A wide public interest is being shown in the large springs of
the State, and many requests are received for information regard-
ing their flow. In order to be able to supply this information, the
Geological Survey and Water Resources makes occasional
measurements of the flow of all the larger springs. The Survey
also cooperates with the State Park Department in determining
the daily flow of four large springs in State parks—namely, Big,
Alley, Round, and Bennett Springs.

The Uniled States Army Engineers are making exlensive
improvements on the Mississippi and Missouri Rivers within the
State of Missouri to provide navigation and to stabilize the river
banks, and they are also making many studies for flood control
and the developmenl of water power in the State. In planning
this work, they make frequent and thorough use of the stream
flow records. They furnished funds to the United States Geologi-
cal Survey (with whom the State Survey cooperates) Lo pay the
cost of maintaining eleven gaging stations on the Mississippi,
Missouri, and other rivers in the State. During the biennial
period they contributed $5,600 for this purpose.

During the spring of 1936, the President of the United States
requested the National Resources Committee (an independent
Federal agency) lo prepare a report upon the watler resources
of the country and to submit a comprehensive plan for their
utilization and development. The Federal Works Progress
Administration allotted funds to the various State Planning
Boards of the country to enable the latter to prepare State
reports under the guidance of special consultants appointed by
the National Resources Committee. This Commitlee used the
several State reports to prepare its own nation-wide report to
the President. The Missouri State Planning Board prepared its
report upon the water resources of Missouri in ten sections, which
outlined the scope, characteristics, and value of these resources,
and recommended plans for their future use, control, and de-
velopment. Later Lhese sections were condensed into one volume
and published by the State Planning Board. The Missouri
Geological Survey and Water Resources furnished a large
amount of basic information upon these subjects to the State
Planning Board and cooperated fully with the Board in the prepa-
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ration of the reporls. The State Geologist also served as Chair-
man of the Water Planning Commitlee of the State Planning
Board.

The widespread interest throughout the State in the stream-
gaging work of the Geological Survey and Water Resources is
evidenced by the large number of requests for the records, and
also by the amount of cooperation furnished by private and
public agencies interested in developing the streams for flood
control, drainage, water power, water supply, bridge design, soil
conservation, and other purposes. These agencies contributed
$4,300 during the biennial period in order to assist in the expan-
sion of the work—this being exclusive of the funds contributed
by the United States Geological Survey and the United States
Army Engineers, and of the services furnished by the State
Highway Department and the State Park Department, as noted
above. The following list gives the names of those who co-
operated in the work and the number of gaging stations each
helped to maintain during a part, or the whole, of the biennial
period:

Missourt Highway Departimient: o .. oo 0 oves oo s sbosssosssmssssssines 14
Missouri Park DIepartaient s s s s o o s s e s e S
United States Army Engineers. ... .oooiiiiiin it
United States Weat her Bumeane s u cosmss s s sy isd e B i s s
United States Soil Conservation Service. . ......covvvvevirmenerinesvrnson
Lattle River Dratinape DHSEIIOE . d10 s o qoeirboms i 28585 5m 0 et n e 508 frsnh mobesh 550508 2
Empire District Electric Company.................... S R
Union Electric Company of Missouri. ... ..ot iiiiiiiennie,
Missouri Electric Power Company........cov i iiisiniviieiains
BN AT PORIN 51 v ot o R S A A e o S T
Citysof Speinghiellyiiv s s i im it s s n e st e s s g e pl s
Gty Ol Shel DIt s v usea e B S e e R e DA S e s
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APPROPRIATION FOR 1937-1938.

The 59th General Assembly made the following appropria-
tion for the Geological Survey covering 1937-1938:

Personal service........... T e— $80,000.00
A TIRTONE w8 B 5 A B B WA 1,800.00
Repairs and replacements. . ........ooiiiiiiiiiiiiiiiiiii 3,500.00

BT B O s s B o S g O e R A T S 29,000.00

$114,300.00
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The activities and investigations described on the preced-
ing pages were carried on under this appropriation, supplemented
by cooperative funds obtained from other stale and government
bureaus. The amount contributed by these outside organiza-
tions was more than double the amount of appropriation to this
department. Much of the work done during the past biennium
could not have been accomplished if such funds had not been
available.

APPROPRIATION REQUEST FOR 1939-1940.

The Geological Survey occupies a building on the campus
of the Missouri School of mines, the upkeep of which is main-
tained by the School. The Survey therefore has no budget items
covering buildings or grounds. The activities of the Geological
Survey are chiefly centered around field investigations and office
work, and our budget request falls under the following designa-
tions: (a) Personal Service, (b) Additions, (¢) Repairs and Re-
placements, and (d) Operation. The chief expenditures are under
Personal Service and Operation, with relatively small amounts
for Additions or Repairs and Replacements. The following tabu-
lation gives the individual items comprising the total request:

The actual operations of the Bureau are divided into three
branches, namely, (1) Geology and Mining, (2) Water Resources,
and (3) Topographic Mapping. The appropriation request is
lentatively allocated to these three branches as follows:

Geology and Mining (including printing and office expenditures) . . . .. $110,540.00
Water RESOUICES . .« .o\ttt e e e e e e e e 20,000.00
Topographic Mapping. ... ... ... ittt 20,000.00

$150,540.00

The above request is divided into the following items as
required by the budget:

Personal Servite: sos s nns e e S S S S S D $84,440 .00
AdditionS. . oot e 1,950.00
Repairs:and Replacements: i vei o v it s s birn b nnsos s e 5,050.00
T () 1 T e 59,100.00

' $150,540.00
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Personal Service:
Geology and Mining.........covviviinennnn R $60,440.00
Water ResoUrCes. .\ o vv ettt et et neanenn 12,000.00
Topographic Mapping . ;i sesmmsns e eaimianinms 12,000.00
— | $84,440.00
Additions:
L ARG PATOEY CASOE: v soa s owaiamns e b a e W e 0 R $500.00
MACEOSCOPE. « . o vt ettt et e e et e e e 350.00
Office Furniture and Equipment. . ................. 300.00
TFord Car. . oo e i 600.00
Small Bguipment oo saiyaisinssnsinags 200.00
1,950.00
Repairs and Replacements:
Othce B ipment: ormrm s s s s e $150.00
Laboratory Supplies. .. ..., 2,000.00
Transportation and Conveying Equipment...... ... 2,200.00
Miscellaneous Repairs. ..« cawivsvivn s vy cams 700.00
- 5,050.00
Operation: |
Telephone and Telegraph. . ........ ... ... ........ | $600.00
BPostame o i nmiaan pie s s s mevainaam 800.00
Qperation of State Carsi . wsswvevmios savimimas 5o 5 7,000.00
Railroad and Bus Fare........ ... ... ............ 400.00
Subsistence:
Geology and Mining Branch................... 7,000.00
Water Resources Branch. ..................... 3,000.00
Topographic Mapping Branch................. 8,000.00
Freight, Express and Drayage. .................... 800.00
Laboratory and Field Supplies. .................... | 2,000.00
Laundry and Cleaning. .. ..., 100.00
Stationery and Office Supplies. (.o vvuviiviiiins s, 400.00
Penting Reports and MAaDE! - covamms smmemmsamesmis 5,000.00
— | 35,100.00
W.P.A.:
Field Expenses. .. ...ooviiiiinniniiieinennn, $24,000.00 24,000.00
TOERL. oo sosmri s e A S S Lo O S s e $150,540.00

The total request is but slightly greater than the amount
requested two years ago.

The investigations of the three branches are tentatively
planned to continue most of the present aclivities. The recent
oil and gas leasing campaign in North Missouri has made it
imperative that the Survey largely increase ils aclivities in that
region. Additional field work should be undertaken. The
cuttings from all drilling should be obtained and studied. Samples
of water should be taken al various depths and analyzed, and
much additional study of the surface and subsurface geology
should be made. This oil play makes it possible for the Geologi-
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cal Survey to serve North Missouri as never before. It would
be unfortunate if the Survey through lack of field work should
miss the opportunity of gathering the important geological data
that will be made available through the present commercial
activities in that part of the state.

While not so acute al present, there is every indication
that an extensive leasing and drilling campaign will be under
way in the lowland area of southeast Missouri in the near future.
Leasing has already started. During the past biennial period the
survey prepared a magnetic map of the entire area and has studied
the geology of the northern part of the area. In order to be of the
grealest assistance to those interested in the possibilities of this
part of the state, the geological and magnetic data now in the
files of the Survey should be published and additional field
investigations should be undertaken. Here again is a rare
opportunity for the Survey to be of material assistance in the
development of this part of the state.

During the past two biennial periods the work necessary to
supervise deep drilling for ground water supplies has continually
increased and at present requires the services of three members
of the permanent staff. During the last two years more than
60,000 samples from approximately 1100 wells were received and
studied. From all indications there will be no diminution in
this work during the coming biennium.

There is no activity that is of greater value than this investi-
gation covering the drilling and construction of deep wells.

It is planned to complete the barytes investigation which
has been under way the past two field seasons. The burning and
testing of clays will be continued. Samples of seventy clays from
southeast Missouri have recently been tested, some of which are
apparently of excellent quality.

The plan is to continue the topographic mapping in coopera-
tion with the U. S. Geological Survey and the tentative plan is
to spend $20,000.00 of the proposed budget for this purpose.
Approximately 459, of the state has been covered with accurate
maps.

There are now 92 gaging stations on the major streams of the
state. The data collected is of importance in any state or local
plan of utilizing our surface waters. The program of operation
involves the use of $20,000.00 of state funds, which is matched
dollar for dollar by Federal funds. This is the same amount as
requested in former biennial periods for this work.
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Since the inception of the relief program the Geological
Survey has sponsored a very extensive state-wide project for the
employment of engineers, chemists, geologists, computers and
laborers. According to present plans the project will continue
through the coming biennial period. Under present regulations
the sponsor must pay all field and traveling expenses amounting
to more than $5.00 per man per month. The cost to the Survey
is approximately $1,000.00 per month, or $24,000.00 for the
bienniel period, and this is the largest single item in the budget
request. It is estimated that the Works Progress Administra-
tion will spend $180,000.00, or $7.00 of Federal funds to each
$1.00 of State funds.

The results of this project are extremely valuable and cover
work accomplished in all three branches of the Survey which
could not have been done without this cooperation. Results
already obtained have been mentioned on preceding pages.



VALUE OF MINERAL PRODUCTION OF MISSOURI, 1928-1936.

|

Commodity 1928 1929 | 1930 1031 1932 1933 1934 1935 1936
Lead concentrates.|$19,223,836($21,130,453) $16,640,768 $9,898,703| $4,932 306 $4,135,573| 4,548,519 $5,667,955 $7,403,159
Zinc concentrates.. 924,577\ 845,336 573,607 127,131 30,728 264,951 363,362 392,541 1,098,233
T 9,637,000, 9,778,000 8,967,033| 7,248,0000 6,654,000 6,175,000 6,278,000, 6,923,917 7,559,000
Clay products. . . .. 16,073,334| 15,319,000 13,212,081| 7,010,925 3,897,558  5,572,752| 6,323,896 7,443,931 10,795,047
Cement.......... 12,367,018| 11,557,905 11,470,751| 5,052,840| 3,666,220 4,722 ,441| 5,449 606| 4,940,713 7,134,240
Limestone. ....... 4,476,135 5,704,241 4,819,475 3,962,469 3,223,507 3,194,792 2,660,428 2,452,036 3,732,753
Marble. ... ....... 1,425,060, 932,471 851,337 553,761 402,939 248,822 170,419 179,812 380,825
Sand and gravel...| 3,248,813 4,170,593| 4,776,078 2,646,756  2,114,400| 1,668,048 1,462,740 1,889,787 2,402,304
Lime............. 1,398,843 1,401,090 1,861,605 835,914 526,488 597,180 907,338 1,046,243 1,283,175
Lime, hydrated.. .. 853,577, 918,796 805,090 645,326 508,362 524,115 631,562 713,675 764,014
Clay o 1,442,644 1,797,448/ 1,275,787 738,607 504,403 713,127 961,854 1,006,862 1,336,382
Chats............ 475,888 646,292 355,821 335,865 260,000 493,597 479.283| 296,125 682,530
Barytes.......... 810,203 880,319 938,812 539,152 463,347 510,551 581,889 727,888/ 1,008,528
COpper........... 9,360 394 22,958 (b) (5) (b) ' (a) 5,616 35,144
Mineral waters ... (a) (a) 20,025 (&) (b) (b) (b) (b) (®)
Iron ore.......... (a) 661,055 508,354 337,144 72,144 (a) 13,271 8,764 16,566
Granite. ......... 69,707 54,642 48,599 38,591 6,544 12,480 33,905 40,303 29,372
Silvers e s 103,451 96,813 65,531 11,600 318 () - 40,770 79,459 126,801
Sandstone. . ... ... (a) 322,508 288,120 158,485 112,337 21,477 48,663 (a) (®)
Natural gas....... (8) 25,920 85,120 122,720 82,016 59,224 47,000 282,000 196,000
o7 1 TR LR —) DR —— [ ———————— N ——— (a) 50,161 51,640 77,263 77,660
Miscellaneous (a). . 579, 190i 141,170 239,663 192,243 131,159 221,357 180,429 266,889 278,870

|
Torals.....‘.i$72,539,446|3T6,384,466 $67,826,615| $40,456,232) $27,588,816 $29,135,487| $31,234,574| $34,441,779 $46,340,603

(a) Miscellaneous includes, in addition to items noted: Tripoli, silica, miscellaneous stone, and asphaltic sandstone.

(B)

No production reported.
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CHAPTER II.

MINERAL PRODUCTION OF MISSOURI.
By Norman S. Hinchey.

Missouri continues to maintain her prominent national
position as a producer of a wide range of mineral products.
Statistical summaries for 1936 show that Missouri ranked first
among the States in the nation’s production of lead, barite, chats,
and tripoli and second in the quantity of raw clay produced.
In that year, Missouri’s mineral products were valued at $46,340,-
603 which represented a value $11,898,825 greater than the cor-
responding figure for 1935. Complete date are not available for
1937, but figures which are at hand indicate that the 1937 total
will probably be appreciably higher than that for 1936. The table
on the preceding page presents annual summaries of the value of
mineral production in the State for the years 1928 to 1936 in-
clusive.

In order of value of mineral products in the State for 1936,
clay products was first with a total value of $10,795,047. Raw
clay mined had a value of $1,336,382. Coal ranked second and
production for that year was valued at $7,559,000. ILead con-
centrates and cemenl were next in order with total values of
$7,403,159 and $7,134,240 respectively. It is interesting to note
a much higher figure for lead in 1937, when $14,736,662 was
reported as the total value of concentrates. This figure represents
an increase of approximately 100 percent over the corresponding
value for 1936 and indicates that, when final figures for 1937 are
available, lead will probably be in or near first place among Mis-
souri’s mineral products. The value of barite production in
1937 showed an increase of more than 25 percent over the 1936
value.

The following pages contain a brief summary of conditions in
the principal mineral industries of the State, together with data
concerning the production, and value of production, for each of
these industries. Statistical data are collected in cooperation with
the United States Bureau of Mines, and that Federal agency
compiles final, annual tabulations of these data. The Federal

(33)
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Bureau of Mines publishes annually a statistical review of
developments in the mineral industries of the nation, the “Min-
erals Yearbook”.

ASPHALTIC SANDSTONE.

Certain sandstone strata in the Cherokee group of formations
are impregnated with bituminous material at places where they
outcrop in Barton, Cedar and Vernon Counties. The bitumen
content of the beds varies greatly from place to place within the
same deposit and is known to range from a mere trace to as much
as 14 per cent. An average content of approximately 6 per cent
has been reported from asphaltic sandstone deposits which have
been worked in western Missouri. These bituminous rocks have
been described in several of the reports of the Geological Survey
which are available for distribution.

In 1937, sales of bituminous rock in the United States de-
creased in comparison with 1936 sales, and a decline in Mis-
souri production and sales was also reported for 1937. As there
are fewer than three producers of asphaltic rock in Missouri, the
figures for quantity and value of production are concealed and
are included under “Miscellaceous” in the accompanying table
which shows the value of mineral production in Missouri.

BARITE.
By G. A. Muilenburg.

The barite industry in Missouri showed considerable activity
during the first half of the biennium. Stimulated by favorable
prices and steady demand, the output of crude barite increased
from a low of 85,417 tons in 1932 to an all-time high of 198,101
tons in 1937. At the same time, the average price per ton rose
from $4.54 in 1933 to $7.24 in 1937. In 1936 the total value of the
ore reached the million-dollar mark for the first time since 1920,
although the price per ton was only $6.27 compared with §$10.17
in 1920. Production in 1937 exceeded that in 1936 by more than
37,000 tons, and the market value was nearly $422,000 greater
than in 1936. In 1937 Missouri produced 569, of the total out-
put for the United States, an amount which is more than two
and one-half times greater than that of the next largest producing
state, Georgia. Late in the fall of 1937 there was a decline in
production because of the slump in general business conditions.
This continued into 1938, and forced many producers to curtail
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their operations or close their mines entirely. The full extent
of this curtailment will not be known until production figures
for 1938 have been completely reported.

The present trend in the industry is toward mechanization.
The change will not be abrupt, but there has been a gradual de-
crease in the amount of hand mining and somewhat more than a
corresponding increase in mechanical mining during the last
few years. In the mechanization process, use is made of power
shovels for loading, and logwashers, crushers and jigs for cleaning
and concentrating, thus making it possible to handle a larger
tonnage and make a better product. Furthermore, by Lhese
methods, ground that has already been worked by hand may be
reworked and much finely broken barite, lost in hand mining,
can be recovered. The larger scale operations resulting from
mechanization also permit the working of low grade deposits
which the hand miner cannot handle. The full significance of
the change to mechanical mining and washing will be appreciated
when it is recalled thal under average conditions of hand mining,
less than 359 of the tolal ore is recovered. There is al present
a great need for a small portable type of washer and concentrator
that may be moved from place to place and used to wash dumps
and refuse from abandoned hand mines and other small deposits.

There has been some expansion of the boundaries of produc-
ing areas, but the bulk of the production still comes from
Washington County and adjacent portions of Franklin, Jefferson,
and Crawford Counties. Two outlying areas are worthy of
mention. One is near Wesco in Crawford County producing from
the Davis formation, and another is in St. Francois County, east
of East Bonneterre, where the ore occurs in the Bonneterre
dolomite. In the central district production has continued to
come from established areas. The Lupus district was active dur-
ing 1937, but because of the slump in market conditions, opera-
tions were suspended during 1938.

Barile is used principally in the manufacture of lithopone,
as ground barite, and in the manufacture of barium chemicals.
Lithopone is an intimate mixture of zinc sulphide and barium
sulphate used chiefly as a white pigment. Ground barite is
used as a filler in paper, rubber, oileloth, linoleum, plasties, and
resins, but its chief use is in the preparation of heavy mud for
oil-well drilling where high gas pressure is encountered. Small
amounts are used in the ceramic and glass industries. Barium
chemicals have numerous uses in the arts and trades.
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No standard tests or specifications for barite are in use.
Much of it is sold on contract, and it is customary to specify the
minimum barium sulphate and maximum iron content. A com-
mon specification is 95% BaS0, and not over 19, Fe;0; Some
users allow a premium for BaSO, in excess of 959, and low iron,
but exact a penalty for iron over 19.

In 1935, Missouri produced 131,921 short tons of barite with
a value of $727,888. Corresponding figures for 1936 were
160,866 tons, valued at $1,008,528; and in 1937 production was
reported to be 198,101 tons with a value of $1,430,397.

CEMENT.

The output of large cement plants at five places in Missouri
make the State an important producer of this structural material,
and the value of cement produced addsian important figure to
the total value of mineral production. The active plants in
Missouri are those of the Universal Atlas Cement Company at
Ilasco, Ralls County; the Marquette Cement Mfg. Company at
Cape Girardeau, Cape Girardeau County; the Alpha Portland
Cement Company at Alpha and the Missouri Portland Cement
Company (2 plants) at Prospect Hill, St. Louis Counly; and the
Missouri Portland Cement Company at Sugar Creek, Jackson
County.

The general recession in industrial activity late in 1937 was
reflected in this industry, and Missouri production of cement
in that year was approximately 4 percent less than that in 1936.

The mixtures of limestone and clays which are burned and
ground for cement in Missouri are obtained from various geologi-
cal formations at different localities. The plant at Ilasco, Ralls
County, utilizes Burlington limestone and Grassy Creek shale,
both of Mississippian age. The plant near Kansas City at Sugar
Creek, Jackson County, uses mixtures of limestone and shale
from the Kansas City group of formations of Pennsylvanian age.
The Missouri Portland Cement Company’s plant at Prospect
Hill, in northern St. Louis County, is the oldest Portland cement
plant in the State. Its quarries are operated in deposits of Pleis-
tocene loess, Cherokee shales, and limestone beds of the Ste.
Genevieve formation. The Alpha Portland Cement Company
has a large plant at Alpha in the southeastern part of St. Louis
County, where Mississippian limestones are quarried. At Cape
Girardeau, Cape Girardeau Countly, the Marquette Cement
Manufacturing Company quarries Plattin limestone of Ordovi-
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cian age which is mixed with clay taken from the alluvial deposits
of Mississippi River.

Sulphate-resisting cements and cements which have a low
heat of hydration are being produced, and Missouri diaspore
clay and “‘iron-band” diaspore are being used as raw materials
in the manufacture of these special types of cement.

The Geological Survey has published reports on the lime and
cement resources of the State as well as a report on the quarrying
industry. These bulletins describe the nature and occurrence of
the raw materials for cement manufacture which are available
and accessible in many parts of the State.

For 1936, it was reported that 4,632,191 barrels of Portland
cement were sold for $7,134,240. In 1937, sales of 4,565,448
barrels brought $7,041,016. The average price of $1.54 per
barrel remained unchanged during that two-year period.

CLAY AND CLAY PRODUCTS.

Since 1933, the total annual value of clay and clay products
produced in Missouri has exceeded that of any other mineral
product in each year. During 1935 and 1936, the production of
raw clay and clay products in the State showed an appreciable
increase over production in previous years since 1930. The total
value of the output in 1936 is above the corresponding annual
values since 1930 and raw clay production in 1937 was greater
than in 1936. Statistics indicating the value of clay products
for 1937 are not available.

The clay deposits of Missouri include many types of clay of
varied chemical composition and wvaried physical properties.
The deposits range from shale, loess, and clay suitable for
ordinary brick manufacture to diaspore or high-alumina clay
which is used in the manufacture of high-grade refractories;
and they include plastic clay, flint clay, kaolin, ball clay, and
pottery and chinaware clay. A large portion of Missouri’s clay
deposits occur in the strata of the Pennsylvanian System of
rocks which outerop at the surface over a large part of the State.
Shales and clays which are found in many parts of the State are
used in the manufacture of common brick, face-brick, hollow-
tile, drain-tiles, sewer-pipe, and terra cotta,

The diaspore clay deposits which are mined in the northern
portion of the Ozark region of southern Missouri are the only
known diaspore deposits which have been developed com-
mercially in North America. The high-alumina diaspore clay
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production has increased steadily in recent years as is shown by
the production figures in the accompanying table.

In recent years iron-bearing diaspore clay has been mined
in the northern Ozark region. This type of diaspore contains
oxides and hydrous oxides of iron as impurities associated with the
high-alumina clay. Iron-bearing diaspore which is mined in
Gasconade County has been shipped by barge from Hermann,
down Missouri and Mississippi Rivers to Cape Girardeau, where
it is used in a cement plant located at that city. Use of this
material in the preparation of certain types of cement imparts
special properties to the finished product. There is reported to
be a demand for cemenl with special properties which are im-
parted to it by the use of diaspore in its manufacture. Iron in
cement reduces its heat of hydration and makes for a sulfate-
resisting product.

Flint fire clays are also produced in the northern Ozark
region which yields the diaspore clay. Flint clay is utilized in
the manufacture of fire-brick, and the value of the annual pro-
duction of this type of clay makes an appreciable contribution to
the total value of clays produced in the State. In 1936, some
64,048 tons of flint clay, with a value of $100,392 was produced,
and in 1937, avalue of $100,769 was placed on the 68,541 tons mined.

The non-plastic flint, burley and diaspore clays of the nor-
thern Ozark region are mined in Phelps, Osage, Gasconade,
Franklin and adjoining counties. Deposits of plastic fire-clay are
worked in parts of St. Louis, Audrain, Callaway, and Mont-
gomery Counties, where the Cheltenham clay of Cherokee age
is mined. These plastic fire-clay deposits are the basis for the
important refractory industries which make the major contribu-
tion to the total value of clay and clay products in the State.
Special reports, on the nature and occurrence of the Cheltenham
clay and the flint and diaspore clays have been published by
the Survey, in addition to other reports on Missouri clays.
Copies of these reports are available for distribution from the
office of the State Geologist.

The Geological Survey has continued its studies of clay
deposits in Southeast Missouri where pottery and chinaware
clays and bleaching earth have been found. Descriptive reports
concerning the clays of this portion of the Stale are also available
for distribution in printed form.

In the production of raw clay in the United States, Missouri
ranked second among the states in 1936 in the order of quantity
produced and third in the order of value of raw clay.



CLAY MINED AND SOLD, 1932-1937.

Fire Clay.
Miscellaneous. Total.
Year. Plastic. Flint. Diaspore.
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity.| Value. | Quantity.| Value.
1932 e 87,845 | $390,549 30,772 $56,655 6,789 $51,798 1,084 $5,401 126,490 $504,403
L P R S P 116,759 527,769 47,701 127,037 | 11,809 53,485 900 4,830 177,169 713,127
L 139,456 694,379 62,653 158,278 20,294 104,692 619 4,505 223,022 961,854
1935, 00t 175,320 712,139 68,955 183,498 23,248 104,316 835 6,909 268,358 | 1,006,862
1936 s rsamran 373,914 11,080,585 64,048 100,392 33,584 150,455 700 4,960 472,246 | 1,336,382
AT v 401,059 il,179,355 68,541 100,769 49,769 245,395 192 3,720 519,561 | 1,529,239

Miscellaneous includes:

Ball clay and kaolin clay in 1930 to 1937, inclusive; stoneware clay in 1930 to 1933, inclusive.

11601021 2}S
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COAL.

Almost four million tons of coal were produced in Missouri
in 1936 which is near the maximum annual production for the
ten year period, 1926 to 1936, and total production in 1936 show-
ed a slight increase over the corresponding figure for 1935.

Coal beds in Missouri are persistent over rather large areas
in the northern and western portions of the State, where strata of
Pennsylvanian age lie at and comparatively near the surface.
Coal was mined in 28 counties of the State in 1936, and six of
these counties produced approximately 80 percent of the coal
which was mined. These six leading counties, ranked in the
order of tonnage produced, were: Barton, Bates, Henry, Ran-
dolph, Lafayette, and Ray.

Open-pit or strip mining operations account for much of the
tonnage mined in Barton, Bates, Henry, Randolph, and Vernon
Counties. During recent years, stripping or surface operations
‘have been extended, and it is probable that this tendency will
continue to affect mining methods in areas where shallow coal
seams are accessible to this type of development. Shaft mining
is employed in certain parts of the State, particularly in areas
where coal beds lie deeper and cannot be economically worked
by stripping.

In 1934, Mr. J. O. Elliot and associates began the sinking
of a coal shaft about one mile south of Winston, Daviess County.
The shaft was completed at a depth of 460 feet, with 36 to 38
inches of coal which bears a remarkable resemblance in its de-
tails to the Lexington coal mined in the Mendota-Unionville
area in Putnam and Schuyler Counties. The mine is now op-
erated by the Winston Coal Co., and in April, 1936, this company
sank a new and larger shaft on the property, retaining the orig-
inal shaft as an air-shaft. A complete log of the second shaft
was obtained by the Geological Survey and is published in
volume XXV, “The Geology of Northwestern Missouri’”’, by
H. S. McQueen and F. C. Greene (1938, pp. 150-1).

The Cameron Mining Company was organized in 1937 and
began sinking a shaft on the J. B. Russell land, about three miles
east of Cameron on U. S. Highway 36, in Caldwell County. The
coal bed was reached at a depth of 350 feet in the shaft in the
fall of 1938 and the mine will soon be in production. The files
of the Geological Survey contain the log of a diamond drill
prospect hole put down only a short distance from this shaft.
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The coal here, as at Winston, bears a close resemblance to the
northeastern districts mentioned above, about 100 miles dis-
tant. The Lexinglon coal is being mined at Melbourne, Harrison
County and has been produced on a small scale at other places
in the intervening area, of which Kingston, Brimson, Spickard
and Galt may be mentioned. South of the Winston-Cameron
district, the Lexington coal has been produced on a large scale
at Elmira and Knoxville and in the Lexington-Richmond dis-
trict, which is one of the State’s most important coal mining
areas. It should not be inferred from the foregoing thal the
Lexington coal bed is continuous as a mineable seam in all of the
intervening area.

Missouri ranked twelfth among the coal producing states in
1936. Preliminary statistics available for 1937 indicate a proba-
ble small increase over 1936 figures. The constant volume of total
annual production in the State for more than ten years indicates
that the market for Missouri coal is a comparatively stable one.

In 1935 coal production in Missouri was reported as 3,645,996
tons, with a value of $6,923,917 and an average price of $1.90
per ton. The same price was reported for 1936 when the 3,984,999
tons mined had a value of $7,559,000.

COPPER, COBALT AND NICKEL.

In the process of smelting the lead-ore concentrates in the
southeastern Missouri lead district, small amounts of copper are
recovered as a by-product. In 1936, the recovery amounted to
464,418 pounds and in 1937, when the smelters took a greater
tonnage of concentrates, 695,569 pounds of copper were produced.
So far as is known, the copper minerals which are accessory
minerals associated with ores of other metals, constitute the
only important source for the copper production which has been
reported from the Statle in recenl years.

Deposits of copper minerals have been worked in Shannon
and Ste. Genevieve Counties. The occurrences of these deposits
have been described in the following publications of the Geologi-
cal Survey:

“The Geology of Ste. Genevieve County”, Volume XXII,
second series, 1928,

“Geology of the Eminence and Cardareva Quadrangles’,
Volume XXIV, second series, 1930.

During the past biennial period additional prospecting for
copper has been carried on in Shannon County.
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Cobalt and nickel minerals are known to occur in a complex
ore deposit just east of Fredericktown in Madison County, where
a considerable tonnage of ore has been mined in the past. In
recent years, however, there have been no attempts to further
develop this deposit and it has not been worked during the past
biennial period.

GOLD AND SILVER.

No commercially workable deposits of gold are known to
occur in Missouri. Very small amounts are known to occur
at places in the unconsolidated sands, gravel and clays of the
glacial drift deposits which lie beneath the soil and above the
hard bed-rock over most of the area north of Missouri River.
However, this glacial material is known to have been transported
into the State from the far north during the ice age of the Pleis-
tocene. The minute amounts of metallic gold which have been
reported from the drift are apparently widely scattered in
occurrence and are not known to have been concentrated in
any area.

As an indication of the negligibly small amounts of gold
which might be expected to occur in the glacial drift, it is of
interest to note the results of washing many tons of sand and
gravel from the glacial drift at Sampsel, Livingston County.
At a gravel plant at this place, several thousand tons of sand and
gravel were washed over riffles in a three day period. In tLhe
course of this run, it is reported that less than one ounce of gold
was recovered from the washing.

The Geological Survey examines many samples described as
containing gold and sent in by citizens from all parts of the
State. Such material often is the rather commonly occurring
“fool’s-gold™ (iron sulphide, or pyrite), or fine flakes of clear or
yellowish mica, or various oxides or hydrous oxides of iron.
At first glance, some of this material may have the appearance
of gold and may deceive the eye of the inexperienced observer.

Some silver is recovered from the smelting of the lead con-
centrates in the Southeastern Missouri lead district. The re-
covery of this silver is incidental to the smelting for lead, and the
ores cannot be worked for their silver-content alone. In 1936,
the recovery of silver from this process netted 163,720 fine
ounces of the metal which were valued at $126,801.  In 1937,
silver in the amount of 179,700 ounces, valued at $138,999 was
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reported from this source in Missouri. The increase followed a
corresponding increase in the amount of lead concentrates
smelted in the district.

In the Silver Mine Area, approximately nine miles west of
Fredericktown in Madison County, argentiferous lead ores
were worked at one time for their silver content. Values of
approximately 30 ounces of silver to the ton of concentrates
were reported. It is probable that the ores were worked out and
no additional, economically workable bodies have been found.
A detailed report describing the geology of this area was pub-
lished by the Survey in 1933, and copies are available for dis-
tribution.

IRON ORES.
By 0. R. Grawe.

Comparatively small amounts of iron ore have been pro-
duced in Missouri during the past biennial period. The iron ores
of Missouri are hematite and limonite, which are commonly called
red ore and brown ore, respectively. Dense, fine-grained, grayish
hematite is commonly called blue ore or specularite.

Many of the old iron banks in the State have been mined out
and there has been little incentive to develop new ores. There is
no blast furnace in operation in Missouri, and the furnace in
East St. Louis, Illinois, to which much of the Missouri ore has
been shipped, has been out of blast since 1932. Hard blue ore is
purchased by a producer of open hearth steel in Granite City,
Illinois, and a small quantity of red ore is used in the manufac-
ture of paint, drilling fluid, and ferruginous Portland cement.
Recently a purchaser of Missouri ore has been found in Ohio.
Ore which is low in its content of phosphorous is in demand at
Birmingham, Alabama, and most of the brown ore produced in
southern Missouri is shipped there to dilute the high phosphorous
ore mined in that region.

During 1936, the Ozark Ore Company shipped ore from its
stock pile at Iron Mountain, St. Francois County and a con-
siderable amount of iron ore was mined by Julian Pickles at his
Silver Hollow mine in Franklin County. The Salem Iron Co.,
Inc., produced both iron ore and paint ore at the Wiggins Bank
in Dent County, and Thomas and Williams shipped some iron
ore from their pyrite mine, Moselle No. 10 in Phelps County.
The four producers mined 3,272 long tons of ore, and sold 2,933
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tons, containing from 53 to 66.65%, iron, for $16,566. In addi-
tion, some paint ore was sold. Total for 1936 show a slight
increase over the 1935 all time low of 2,069 long tons which were
sold for $8,764.

In 1937, production was again reported from the stock pile at
Iron Mountain, from the Wiggins Bank and Mont Rouge (Mt.
Rusch) in Dent County and from Moselle No. 10, Phelps County.
Demand for and production of brown ore increased in 1937.
Most of the brown ore came from Butler, Carter, Howell, Shan-
non and Wayne Counties and was handled by Chapman and
Doane. The R. C. Mining Company produced a small amount of
brown ore in Oregon County. Of the State’s total production
of 19,955 tons, 1,550 tons of ore were mined underground and
18,405 were obtained from open pits. During the year 19,897
long tons of ore were sold for $57,687. Some limonite was sold
for cement manufacture, and some hematite and limonite went
into the manufacture of paint.

In 1937, M. E. Richards, local manager for Siems-Helmers,
Inc., of St. Paul, Minnesota, started drilling and development of
the Christy mine, 12 miles southeast of Leasburg, in Crawford
County. This mine had been favorably reported by the Survey
in 1912 and had been operated in 1931 and 1932. Richards
reopened the property and began shipping ore to Ohio in April,
1938. The Christy deposit is an interesting and somewhat
unusual type of deposit.

In addition to obtaining ore from the Christy bank, Richards
purchased ore from several other small producers in 1938. Mr.
Moutra of Sullivan leased the Silver Hollow mine from Julian
Pickles and cleaned out some of the pit, from which some ore
has been shipped. J. F. Moore has intermittently operated the
Coleman property, 7 miles southeast of Leasburg, and some
limonite is being produced at the Collier property, 114 miles
west of Davisville, Crawford County. H. B. Kerruish leased
Iron Ridge No. 1, three miles northwest of Fanning, Crawford
County. This is an interesting deposit, for the ore filled a long
underground channel as well as the usual sink structure. The
hematite production in Missouri for 1938 will greatly exceed
that of 1937.
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LEAD.

The southeastern Missouri lead districl continues Lo be the
most important lead producing area in the United States. In
1937, the Missouri lead belt contributed 33 percent of the total
production of the nation. From southeastern Missouri, an out-
put of 153,205 tons of recoverable lead was reported for 1937,
as against 108,422 tons for 1936, or an increase of 41 percent in
spite of the general recession in industrial activity in the latter
part of 1937.

The galena (lead sulphide), which is the ore mineral in the
southeast Missouri district, occurs in, and is disseminated through
dolomite beds of the Bonneterre formation in that region. The
ores mined are extremely low grade and averaged $2.50 per ton
in 1936. However, extensive deposits of these low-grade ores
permit large-scale, highly mechanized operations, and production
costs compare favorably with those in smaller mines which work
higher grade lead ores. The use of mechanical shovels and the
extensive electrification of underground workings at Flat River,
St. Francois County, indicate the nature of attempts to reduce
mining costs by increasing the efficiency of mining methods.

During the biennium, lhere was a development of activity
near Mine LaMotte and Fredericktown in Madison County,
and near Annapolis, Iron County.

Comparative total values of lead concentrates produced in
1936 and 1937 shows the effect of higher prices in the latter year.
Production of concentrates rose from 148,209 tons in 1936 to
215,697 tons in 1937, whereas the total value of concentrates
produced in 1937 was almost Lwice the corresponding figure for
1936. Total value of concentrates mined in Missouri rose from
$7,403,159 in 1936 to $14,736,662 in 1937.

Lead production in the southwestern Missouri district
showed a rather sharp increase in 1936 and 1937. However, the
Joplin area has not contributed greatly to the total of Missouri’s
lead ore production for a number of years. Southwestern Mis-
souri concentrates were valued at $376,391 in 1937, when the
southeastern district production was reported to have a total
value of $14,360,271. The southwestern Missouri concentrales
were given a value of $124,409 for 1936 and $29,950 for 1935.
The southeastern district concentrates in 1936 were wvalued
at §7,278,750 and the corresponding wvalue for 1935 was re-
ported to have been $5,638,005.
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While the average quantity of lead in the crude ore and con-
centrates of the soulheastern Missouri district fluctuated but
little between 1935 and 1937, the value per ton of concentrates
rose with advancing prices. The value per ton of concentrales
was $42.91 in 1935, rose to $50.00 in 1936, and was reported as
$68.421in 1937.

LIME.

The limestones of Mississippian and Ordovician age which
outerop in Missouri contain beds which are satisfactory for the
production of lime at a number of places in the State.

Mississippian limestones are quarried for lime burning in
Greene, Lawrence, Marion, Newton, and Ste. Genevieve Coun-
ties. The Ordovician Kimmswick formation is used in Jefferson
and St. Louis Counties, where quarries and kilns are located
at Glen Park and Glencoe. Mississippian limestones are worked
for plants at Ash Grove, Galloway, Hannibal, and Pierce Cily.

At and near Ste. Genevieve, Ste. Genevieve Counly, the
Spergen limestone of Mississippian age is quarried extensively
and burned to produce lime which has a national reputation as
high-grade chemical lime and which finds uses in a wide variely
of industrial processes.

Missouri ranked third in total lime production among the
states of the nalion in both 1936 and 1937. Ten plants operating
in the State produced 426,514 tons of lime and hydrated lime in
1937, and this total production had a value of $2,326,928.

The character and composition of the limestone formations
which are suitable for use in the lime industry have been de-
scribed in a report published by the Geological Survey.

In recent years, much of Missouri’s lime production has
been used in the chemical industries, in building and construction
work, in tanneries, for water-treatment, in metallurgical pro-
cesses, and for a variety of other purposes.

Lime and hydrated lime produced had a total value of
$1,759,918 in 1935 when 312,462 tons were produced. In 1936,
the production of 379,354 tons was valued at $2,047,189: and in
1937 an output of 426,514 tons was valued at $2,326,928.

MINERAL WATERS.

No statistics are available to indicate the production and
value of mineral waters in Missouri. Mineralized water flows
from springs at certain places in the State, and deep drilling in
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parts of western, northern and extreme eastern Missouri en-
counters mineralized waters. Much water is taken from such
springs and flowing wells without compensation to owners, or
is sold locally.

Excelsior Springs, in Clay County, is the State’s most
important watering place. Mineralized waters are obtained from
drilled wells in the vicinity of that town, and it enjoys a consider-
able reputation as a health resort as do such resorts as Eldorado
Springs in Cedar County,

In recent years there has been an increased use, in certain
metropolitan areas, of mineralized waters as a supply for swim-
ming pools. Wells have been drilled or deepened in the vicinity
of St. Louis to obtain sulpho-saline water for this purpose, and
several bathing resorts have been developed where water of this
quality is available from deep wells.

OIL AND GAS.

The last two years have witnessed an increase of about
60 percent in drilling activity and one of the best periods in gas
production on record. Over 100 gas wells were completed with an
initial open flow capacity of over 100,000,000 cubic feet. There
was no marked change in new oil wells from the previous period.
The outstanding gas discovery was a shoe-string pool in a sand
believed to be the Burbank, extending with two interruptions
from sec. 15, T. 49 N., R. 32 W., southeast to sec. 8, T. 48 N.,
R. 31 W., Jackson County, and a horse-shoe shaped pool in Lhe
same sand in secs. 16 and 21, T. 49 N., R. 32 W., Jackson County.

Other discoveries were a Squirrel sand gas pool in the
southwest part of T. 49 N., R. 32 W., and a Squirrel sand oil pool
in sec. 5, T. 47 N., R. 32 W., both in Jackson County. The
Richards-Stotesbury area of Vernon County has received some
attention, particularly in the latter part of 1938 and one well is
reported to have produced 30 barrels, but to have settled rapidly
to about a barrel per day.

Wildeatting also increased considerably over the previous
biennial period, with wells in Andrew, Bates, Clay, Clinton,
Hickory, Marion, Platte and St. Clair Counties, none of which
was successful in finding new production.

The Burbank sand gas pool, generally termed the Sni-a-bar,
is of the true shoestring type, over seven miles long and about 600
or 700 feet wide. The sand is at least 35 feet thick in the center
of the belt and thins rapidly to the edges. Wells ranged from
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500,000 to 4,500,000 cubic feet per day initial open flow capacity.
The depth of the wells ranged from 350 feet to 650 feet depending
on the surface topography. The original pressure ranged from
14914 to 169145 pounds but dropped rapidly when the wells
were put on the line. The gas is sold to the Missouri Valley Gas
and Oil Company and the Panhandle Eastern Pipe Line Com-
pany, the standard price being 8 cents per 1,000 cubic feet.

In conneclion with the recent increasingly active interest
in the oil and gas possibilities of northern Missouri, the Geological
Survey has published two reports concerning the surface and sub-
surface geology of that portion of the State. Volume XXV,
“The Geology of Northwestern Missouri”, by H. S. McQueen
and F. C. Greene was published late in 1938. A preliminary
report on “The Subsurface Geology of Northeastern Missouri’,
by J. G. Grohskopf, N. S. Hinchey, and F. C. Greene is pub-
lished as Appendix I to this report.

A brief summary of the results of drilling for oil and gas
in Missouri during 1935 and 1936 indicates that in that two-year
period 35 oil wells, 46 gas wells, and 78 dry holes were drilled.
This drilling was reported from Cass, Clinton, Jackson and Platte
Counties. As a result of this drilling, the total initial production
from the oil wells was reported to have been 211 barrels. Total
open-flow of the gas wells was given as 15,387,968 cubic feet.

A similar summary of incomplete figures for 1937-1938
shows that drilling resulted in the addition of 23 new oil wells,
109 gas wells, and 132 dry holes. Total initial production from
these oil wells was 242 barrels, and the gas wells had a total
initial open flow of 101,413,643 cubic feet. The new producing
wells reported were located in Cass, Jackson, and Vernon Coun-
ties. Dry holes were drilled in Andrew, Bates, Cass, Clay,
Clinton, Hickory, Jackson, Marion, Platte, St. Clair, and
Vernon Counties during the past biennial period.

PYRITES.
By 0. R. Grawe.

The term pyrites generally is used to include the various
kinds of iron sulphide, but when applied to Missouri ore it in-
cludes only the two forms of iron disulphide (Fe S,), marcasite
and pyrite (“fool’s gold””). This material is used primarily as a
source of sulphur in the manufacture of sulphuric acid and is
often referred to as “sulphur ore”.
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Pyrites has been produced in three districts in Missouri.
One is the coal region comprising the western two tiers of counties
and those north of the Missouri River. Here pyrite occurs in
lenses, concretions and thin plates in the coal and in the clays
and shales associated with the coal. The coal miners refer to this
material simply as “‘sulphur” or as ‘“coal brass’. Another
district is in Madison County between Marquand and Frederick-
town. In this region both marcasite and pyrite occur in the lower
part of the Bonneterre dolomite where it overlaps upon the under-
lying Pre-Cambrian felsite porphyry. The third district is an
area approximately 30 miles wide and 80 miles long which ex-
tends from northeast to southwest through Franklin, Crawford
and Phelps Counties. Here marcasite and pyrite are asso-
ciated with sink structures and usually occur beneath oxidized
zones of hematite and limonite, which were formerly worked for
iron ore. These deposits are the most important in the State
at the present time. They occur in bowl-like depressions in
dolomite, principally near the contact of the Roubidoux and
Gasconade formations, although strata varying from Pennsyl-
vanian to Potosi in age are known to be associated with them.

In 1932, the present period of activity in the pyrites in-
dustry of the State was born. The Evans-Wallower Zinc Com-
pany of East St. Louis sought a new cheap source of sulphur in
order to fulfill a contract for sulphur dioxide. In September,
1932, Evans-Wallower leased the Ruepple Mine, in Franklin
County, from which some pyrites had been shipped and which was
known to contain much more. In addition to using Ruepple
ore, Evans-Wallower offered to buy ore. This led to the opening
of other properties in 1933. During 1934, Evans-Wallower
ceased buying ore but the Titanium Pigments Division of the
National Lead Company already had entered the market. This
company, by purchasing all the pyrites produced, encouraged
prospecting of abandoned iron pits. The most notable new de-
velopment was the discovery of a large body of pyrites in the
bottom of Moselle No. 10. This mine is in Phelps County
about 9 miles south of Rolla and 2 miles west of U. S. Highway 63.
The ore was so close to the surface and of such high grade that
mining paid for itself almost from the very start. During 1934
five mines produced 14,557 tons of ore valued at $51,640.

All the pyrites produced during 1934 was obtained under-
ground. This method of mining iron sulphides in old iron pits
is not satisfactory and is not very profitable, moreover, only a
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portion of the ore can be recovered. A number of the usual
difficulties were encountered at Moselle No. 10, and stripping
was started on April 2, 1935. By this time some idea of the
size of the ore body had been obtained and the small amount of
overburden, especially in the eastern part of the pit, made open
pit mining feasible. The success of Moselle No. 10 and the
steady market for pyrites encouraged considerable prospecting,
and attempts were made to reopen other properties. At Cherry
Valley No. 2, five miles east of Steelville, Crawford County,
Lark stopped hoisting ore from his shaft and removed it through
an inclined adit which was opened in the bottom of the pit and
connected with the old workings. The four mines which operated
during 1935 produced 24,883 tons of pyrites valued at $77,263.

In 1936, the Williams Fire Clay Company leased the Leslie
mine, 214 miles south of Leslie in Franklin County. After ship-
ping a number of cars of ore the mine was abandoned and has
not been worked since. The company also gave up its lease
on the St. Clair mine which was then taken over by the Cisco
Mining and Manufacturing Company of St. Louis. Ore con-
tinued to be mined underground from a shaft on the rim. Ad-
joining the St. Clair mine is property now known as the Duck-
worth mine, owned by Dr. W. H. Duckworth. This property
has been prospected years ago. In 1936 a number of holes were
drilled, and, as a result of the drilling, a shaft was sunk. The
production of this mine has not been reported, and it is now
closed.

During 1936, production at Cherry Valley increased slightly.
At Moselle No. 10, Thomas and Williams continued deepening
the eastern portion of the pit, and the ore continued to be high
grade, car loads averaging 499, to 519, sulphur.

Five mines produced pyrites during 1936 but only three re-
ported their production. This amounted to 27,293 tons which
were sold for $77,660. The actual production was about 3000
tons greater.

During 1937 prospecting for pyrites became very intensive.
Companies as well as individuals were now searching for “sul-
phur ore”. The Missouri Geological Survey assigned a geolo-
gist to make a field study of the pyrite deposits, collect data and
to assist those engaged in prospecting. During the summer, 97
properties were visited in 11 counties. Fifty of these properties
had been prospected since 1932. Within the year, development
work was conducted at two properties. The Starkey mine in
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Madison County, 3 miles north of Marquand, was reopened by
Elmer A. Whitener and Dan Johnson and several car loads of
pyrites were shipped from shallow pits sunk along the contact of
the Bonneterre dolomite with the underlying felsite porphyry.
In July, 1937, Julian Pickles started a new shaft on the Kelsey
property, 1% miles northeast of Stanton, Franklin County.
A steady supply of ore continued from Moselle No. 10, but, as the
pit continued Lo be deepened, the necessity of a change in mining
method became obvious. At Cherry Valley No. 2 the usual
difficulties of underground mining were encountered, and the
property was shut down in March.

Moselle No. 10 continued to be the only important producer
of pyrites in Missouri in 1938. At least 50 feet of ore is known to
exist below the present working level and the bottom of the de-
posit has not been determined. The ore known to exist in Moselle
No. 10 is sufficient to permil the mine to maintain its present
rate of output for several years. In addition to Moselle No. 10,
one other mine, the Kelsey, is known to have produced sulphur
ore in 1938. The shaft started by Julian Pickles in 1937 attained
a depth of 16D feet and drifts were started on the 152 foot level.
Pickles’ production at the Kelsey has been intermittent. The
drift has been driven about 125 feet from the shaft but as yet
no provision has been made for extensive mining. During the
summer of 1938 an extensive drilling campaign was carried on al
Cherry Valley No. 2 and in September, Herman Lark purchased
the properly which he had been operating under lease. Accord-
ing to the new plan of mining as much ore as possible will be re-
moved by stripping the central part of the pit and the deeper
ore in the ends will be removed by underground methods.

It is likely that more sulphur ore will be produced in Mis-
souri in 1938 than was produced in 1937. If economic melhods
are developed for mining the ore revealed by recent prospecting
at Cherry Valley No. 2 and al the Kelsey Mine, the potential
pyrites production in Missouri should rise materially in 1939.
Actual change will depend on other factors such as properly
control and markets.

Al present all the pyrites produced in Missouri is purchased
by the Titanium Pigment Division of the National Lead Com-
pany. If the pyrite reserve in the State could be built up suf-
ficiently to insure a constant ore supply over a period of years
there is no doubt but thal other companies would consider re-
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modeling their plants to utilize this ore. Only two new pyrites
properties, the Duckworth and Moselle No. 10 have been opened
in the last 20 years.

The price of pyrites delivered in St. Louis has been main-
tained at $3.70 a long ton for ore containing 45% sulphur. An
additional 12 cents per ton is paid for each unit of sulphur above
this basic amount. Pure pyrites contains 53.49, sulphur.

Although the pyrites industry in Missouri is not large it has
aroused considerable interest. The total production for the
State by the end of 1938 is likely to be about 185,000 long tons
valued at $535,000.

The Geological Survey is engaged in field and laboratory
studies of the pyrites deposits of the State, and a report on the
results of these investigations is being prepared.

SAND AND GRAVEL.

Extensive deposits of sand and gravel are of common occur-
rence in the stream valleys of Missouri. These important re-
sources are the basis for a large industry because of the steady
demand for them as construction materials and in road building
and road surfacing. A report on, “The Sand and Gravel Re-
sources of Missouri” has been published by the Geological
Survey and is available for distribution.

The value of production of sand and gravel reached a total of
$1,889,787 in 1935, of $2,402,304 in 1936, and $2,481,464 in 1937.
Production is given as 3,109,104 short tons in 1935 and 4,074,565
in 1936; and in 1937 the State output rose to 4,409,708 tons.

STONE.

A great variely of commercial stone is produced in Missours,
as the various geological formations exposed at the surface in
different areas make available a wide range of rock types. Al-
most every portion of the State contains some resources of this
kind. Among the commercially developed quarry products are
limestone, marble, granite, porphyry, dolomite (magnesian
limestone), sandstone, and tripoli. The character of Missouri
rocks quarried or available for quarrying is described in a report
published by the Geological Survey and entitled, *“The Quarrying
Industry of Missouri”.

The output of stone from Missouri quarries was valued at
$4,160,847 in 1936 and at $4,752,700 in 1937. These figures in-
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clude appreciable quantities of non-commercial stone which
were quarried by various Federal, State, County, and Municipal
agencies during the biennial period.

Limestone.—Fifth in rank among Missouri’s mineral in-
dustries is the production of limestone. In 1936, the value of its
production was $3,732,753 and in the following year, this figure
had risen to $4,209,079. Its uses are widely diversified and much
of Missouri’s limestone is used for agricultural purposes, road
metal, concrete aggregate, riprap, building stone, fluxing, rail-
road ballast, glass manufacture, rubble, and flagging and curbing.
These uses are in addition to the use of this material in lime
manufacture. Certain types of dolomitic limestone are used in
the manufacture of rock-wool, an insulating material. The
Geological Survey has recently published a report describing
the nature and occurrence of the dolomitic limestone beds of
the Sedalia formation in Boone, Cooper, and Moniteau Counties,
where these beds have the characteristics of high-grade wool-rock.
This stone has been sampled and analyzed, and a fine, white
wool has been prepared from it. As a resull of the Survey’s
attempts to develop this potential mineral resource within the
State, the construction of a rock-wool plant in Boone County is
proposed. '

Marble.—Production of Missouri marble increased steadily
during 1935, 1936 and 1937. In 1936, the total value of marble
sold by producers in the State was $380,825. For 1937, the cor-
responding figure reported was $461,152. Very attraclive,
fossiliferous, colored marble is quarried from the Little Saline and
Grand Tower formations, both of Devonian age, near Ozora in
Ste. Genevieve County. As the product of these quarries can
be given a high polish, it is much in demand as an interior and
ornamental stone. In southwestern Missouri, Mississippian
limestone formations are quarried for marble at Carthage and
Joplin, in Jasper County, and at Phenix in Greene County.

The Kimmswick formation of Ordovician age has been quar-
ried recently for the production of marble in Ste. Genevieve
County.

Granite.—Pre-Cambrian granite and porphyry outcrop in
the southeastern portion of the State in the St. Francois mountain
area. In the vicinity of Graniteville, Iron County, the porphyry
and granite exposures have been quarried for many years as a
source for ornamental stone, rough and dressed monuments,
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rough construction and architectural stone, paving blocks,
riprap, road metal, and in concrete aggregate. The granite has
an attractive deep red color, and monoliths of large size can
be quarried. The value of granite produced was $29,372 in 1936
and $38,965 in 1937.

Sandstone.—Sandstone from the Roubidoux formation of
Ordovician (Canadian) age is quarried in parts of the Ozark
region to provide stone facing for small buildings and flag-
slones for local construction. This stone is rather easily worked,
and its colors and markings are varied and interesting, Mosl
of the sandstones in the State are too friable for use as building
stones and do not resist the attacks of the weather. Sandstone
is used for riprap along the banks of Missouri River where it is
quarried locally from beds of Pennsylvanian age. The white,
soft sandstone of the Ordovician St. Peter formation is quarried
at several placed in St. Charles, St. Louis and Jefferson Counties.
This sandstone is easily crushed to sand and is put to many uses,
chief among which are ils use as a glass sand, as molding sand,
and making refractory brick. The nature and occurrence of the
St. Peter sandstone in Missouri has been described in reports of
the Geological Survey.

Chats.—Enormous quantities of waste rock, known as chats,
accumulate as a result of the milling of lead and zinc ores. In the
Southeast Missouri lead district the waste material is the dolomite
of the Bonneterre formation, but in the southwest zine and lead
district it is principally chert or flint of Mississippian age. Chats
are used as railroad ballast, in highway construction, and in
concrete making. In the accompanying lable, the value of the
chats sold in Missouri is a wholly arbitrary figure based on a
price of twenty-five cents per ton. In 1936 this assumed value
was $682,530 and in 1937 it amounted to $496,100.

Tripoli.—In western Newton County, Missouri, and a
contiguous area in Oklahoma, tripoli has been mined for many
yvears. This white or cream-colored, siliceous material is used
chiefly as an abrasive, in filters, as a washing powder, and as a
filler in rubber manufacture. The Newton County deposits
occur in beds near the surface where the over-burden of waste
material is usually less than ten feet thick. It is, therefore,
accessible to strip-mining methods and stripping is employed
in the recovery of the tripoli. Among the states of the United
States, Missouri ranked first in order of the quantity and value
of tripoli produced in 1936.



o
)

5 State Geologist

SULPHUR.

Free, elemental or native sulphur is not known to occur
in Missouri in commercial quantity. The so-called “sulphur
ore’” produced in the State is pyrites, which is discussed under
that heading in this report.

ZINC.

During 1936 and 1937, the southwestern Missouri zinc
mining district conlinued to show an increase in ore shipments
to the large central mill near Cardin, Oklahoma. The revival of
activity in Missouri is indicated by the fact that, while 1937
production from the entire Tri-State district of Oklahoma, Kan-
sas and Missouri showed an increase of 4 percent over 1936
production, Missouri mining showed a corresponding increase of
10 percent. Much of this increased production is taken from
the area around Oronogo and Webb City in Jasper County, where
underground workings have been de-watered by extensive pump-
ing operations in the recenl past, after these mines had been
flooded for many years. During 1937 and the early part of 1938,
ore was hauled from this part of the district to the central mill,
and the mines in this area are being kept dry so that they may
be workable at any times when market conditions justify op-
erations. Stripping operations in this area have been continued
during the biennial period and a concentrating mill located just
north of Oronogo was put in operation late in 1938. Early in
this year, a small concentrating mill was operating on the La
Tosca property in the Oronogo district,

In the vicinity of Stark City and Wentworth in Newton
County, drilling operations were carried on in 1937 and 1938,
and ore is being shipped to the central mill from the Stark City
area. Ore bodies have also been developed in the Wentworth
vicinily.

During the early part of the biennium, development was
most active in the Oronogo, Webb City, Waco, Joplin, Neck
City, Spring City and Spurgeon areas. The U. S. Bureau of
Mines reported that about 65 mines were working in southwestern
Missouri in 1937. Sixteen mills were operated and the greater
part of the ore mined was treated in Oklahoma. Tailings which
were treated in that year came from near Webb City and Joplin.
Minor amounts of sphalerite (zinc sulphide) are recovered from
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the concentrates which are produced by milling operations in the
southeastern Missouri lead district, where small quanlities of
zinc sulphide are associated with the lead sulphide for which the
ore is mined.

Statistics compiled by the United States Bureau ot Mines
indicate a steady increase in the total value of zinc produced in
Missouri since 1934. In 1935, a total of 14,420 short tons of
zine concentrates were produced, and a total value of $392,541
was assigned to this production. In 1936, production rose to
34,801 tons, valued at $1,098,233. In 1937, 39,429 tons of con-
centrates were produced and had a total value of $1,655,289.
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M O:-MartincHdwe ' Conss poin souomiiim niiie 2o onbi i o 50.00
A Vi s romimsnnis oo e v se ine s S e v s 1 16.20
The MeCaw COmMpPany. ... ...t ot 12.25
Twan Bross e sowmmmass: Ry sl EReaTy S SRRSO 3.78
Co M. Dodd. ..o e : 300.00
et oy O N e v s S D S SRS B 210.00
BB BTOIE0NL . nasimmmonmm o casssmmiyim: s by sl 178.66
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FINANCIAL STATEMENT FOR 1937-38—GEOLOGY—Continued.

5] B2 1 1151 o O 1 3 88.61
Wbt 0BT cuan pomissins S S e R e S 91.11
B P BIESOI. o ot ottt et e s e e 93.15
Craip: Five:&Bales: Coupimaue, 1@ S SasEs S S inss 24 .06
Commonwealth Chevrolet G0, ..o vevmmrommme pams i i 695.00
Barl ChovralofOn . . ... ras s s v malell oiiian e SRR 75.00
Cenco Microscope IIiminating Co. .. ... i i 7.01
Walter Post Co. .o e e 20.51
Chage BagGoss i cwieamiiss i @sss s S s S9e s 243.13
A e AT AR s mosmie s RS GRS PR e 15.32
B0 553 G o AR e Q1.1 Lo ol oy Vs o i 10.50
Speneer-LiaNS Eolows sumrvasiis (s et S TS e SRR R 7.50
R L GrigEa. oo o ettt et e e e 65.25
Jiie B 0 senns ol RS, . A S RN 139.20
A. B. C. Fireproof Warehouse Co......... ...t 141.00
Monteomery-Ward Co. .. . o5 coes s [ a8t S e 10.07
Weontorn: Tnion Telepraph o, «wey cuvms s s cm s sessme seme 28.71
Railway Express Ageney . .. ..ot 177.30
Unifted Telophone (om sy sonrmiamer sm st Savasnmns S | 174.63
Rolla Tee & Wood Co. ..o e e e H.32
IR R07, s ol i G, I SREEA PR SRR RS SR N 15.00
. 8. Government Printing Offiee. s v ammse wmesn voe i 75.00
Henderson Auto Supply Co.. ..o e 68.12
Riolla: Ol ABos-cearns savsssas s oDm Svsios S sl el e 70.87
Valley Bag Co. ..o e e e 99.15
Triangle Blue Print & Supply Co..ovv, covncvionoann covva s 41.50
Miscellaneous Laboratory and field supplies. ................... 385.03

$39,289.52
Note

The following items have been contracted, to be paid from
the 1937-38 appropriation:

U. 8. Government Printing Office (400 level books).. ... Looo| § 75,00

Midland Printing Co. (Vol. XXV and Biennial Report)....... 4,436 . 88*

A. Hoen & Co. (New edition State Geol. map)............. 3,620.00%*
$8,131.88

*Hstimated total cost submitted by Midland Printing Co.
*#Bid price made by A. Hoen & Co.
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FINANCIAL STATEMENT FOR 1937-38—TOPOGRAPHIC MAPPING
1937
Gl Sadleor: s i SR SR 05 e mres smeninsaroncas s $258.33
W B BUOREER o cumesmmmme i i anssmm e s s U (oS 2 324.99
e D lUREGUL 50505 5 0 oo st s st sinians wigon et wisaie ot e eSS 192 21
TV CURTOINE v cmmrmnin i i COnmEms e S5 e P 476.65
Daniel Kennedy... ... ... e 560.83
o B LIORORINEN s oot CANEREIT BTN R SN 175.00
BUBL OMHATE .« cnnenss smmsamsim it §om sssim s ism 75.00
JoAUBhumate . . L 135.00
B To WWHEIOT s i svissstonnn cuam it S S § 87.50

$2,285.561

1938

JIRARICIBIE oo rmvooiimions e s s A SIS SUCERAAEES (B ST $772.01
LS G B 51 e S 308.33
Bl HOdo0amem: mrasasins aem camisnbmes smumnbi i, S 693.74
Lo B Walker. ..o 725.00
i 8 Bargar s e s s S R B e E et St crennacs 323.44
C. L. Sadler. .o 416. 66
W. R, Broaddus. ... ... e 216. 66
I L 281.02
Co A KIHAN. .o 733.14
Jo A BANINALe s sotimat SEilaiilE SO SRR U5 T 0o s e 1,396. 64
F.oL Whaley . oo 291.66
G e Y ey 204.10
Horman Bolh dFovs sompmonene s s Luss s e it s T 32.50
Jos. . WL Smith ... 101.50
e BN g sinrnewn Com R SR SRR SRS et S 195.27
Jo T Powell. o G5.15
WV Kennedy: aw a3 S85iaE s e e ¢ s sumemsshon s 251.28
W B NESEEAME oo s setionn i SR issien sy atedsm. 1 107.37
Jo Bl Leachman, ... ... 970.00
A G NEOBCICHO: s surmimmasinrs SsRT SUSwR TG VTS s e 172.50
T. V. Cumming. .. ..ottt et et et e e e e e e 175.00
Daniel Kennedy . . ... .outniieinnn e et e 361.00
O B OB . oo compmeesminn e e M S ST RIS, Gy 1,489.98
Co L Salley . . .ot e e e 98.15
Prak: VNGO e: covmmvmsamsinms, @it i s S e v 189.58
O. G JoRNSON. . . o e 29.92
Opal B ol eniln i d i e s it 550 v st smrecs sasteersns 54.00
o B AT, b s O S 101.01
WD, Phillips. . oot et e e e e e 104.05
W BLBRoWOr cvvmamonummin msm e P’ sy D s 974.14

' |$11,865.70
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FINANCIAL STATEMENT FOR 1937-383—WATER RESOURCES
1937
H: - Beekmtatin o s dies: s @ e odmy SaEe vt sansmsig $2,047.18
G N Mesnier. . ..o e e 50.48
O H s Jonminpsy i oiiivemass rabams SEuis NG R sunee e 2,220.00
e B MO - W s mssrromans e v s s o oS R AR 3 90.65
Robert Blgin. ... 99.40
W B ellic: smvvsmann pues s AR EO R S ST 525.00
Kenneth J. Stedelin. . .. . ... .. e 229.07
T b CRames o s iuasiain SuneaEieTies RTINS B 71.90
O I OEIE v roimenives o S e S R SR RO 34.90
B Y BrOWI. . .ottt e e 19.00
Warwick L Dollucanans conmarpasa s o VRS SRR P 83.33
L T 0 T PP 112.50
Giage’ Bead Qrss s SUiamr et (e ensng, (e s, Sy e meme 606.76
S th Beryioe ST . cmisis ot emsmics v Sstermmies ¥ 30.07
Suiperior Chevrolet Co,. ... oou s oonnossns o ains Bl s oald mehis s o 33.38
RoHa Motor 00w cmvm i s s s s T s e e 404.21

$6,657.83

1938

H. C. BeekIMan . . ... e e e $2 076.88
CiH: JONnINgs: . ... o5 deis oadivellen iaessie 1ok Siiganis sas 2,264.41
Bapar: 8. Miller: it oo comemmiers setmosn v ¢ o D s 230.65
T W, Odell. ..o e 987.15
]l T P 121.31
FREH BIABIEEL oo v s e s S s 35.50
Grare Banders, . ;oo 2u5ie 5 SEvimesys DRieireian soavases 594.00
T T R T 409 .84
Warwick L. Doll. ... e 333.16
Wallace B. Roach: i«  wavnes cvesauins S colraeins moaiEss 131.92
David 8. Wilder. ... .t e 904, 46
B B Loesas, iy oans odsiein i sl S ands suessiies sosmems 190.13
SithEerviee: SEEHION v s s Ires SOR RS R 25.24
Superior Chevrolet Co. . .. .. el 35.97
Wi M Eittletieldiee s mvwsn s o owwssims wiimsd e s v 225.00

$8,565.62
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SUBSURFACE GEOLOGY OF NORTHEASTERN MISSOURI.

A PRELIMINARY REPORT
By
J. G. Grohskopf, N. S. Hinchey, and FF. C. Greene

INTRODUCTION.

The files of the Missouri Geological Survey contain many
unpublished records pertaining to the geology and mineral
resources of the State. In accordance with the policy of this
organization, it is thought to be desirable to publish certain
records of the results of well drilling in North Central and North-
eastern Missouri because of the recent active interest in, and
demand for, such data.

Several of the published reports of this Survey contain well
data and subsurface geologic information which pertain to this
area. Among these reports, those which are particularly pertinent
include:

“Structural Reconnaissance of the Missisgsippi Valley
Area from Old Monroe, Missouri, to Nauvoo, Illinois,” by
Frank Krey. Missouri Bur. Geology and Mines, 2nd
series, vol. 18, 86 pp., XVIII pls. (including map), 1924.

“The Occurrence of Oil and Gas in Missouri,” by M.
E. Wilson, Missouri Bur. Geology and Mines, 2nd series,
vol. 16, 285 pp., XI pls. (including maps), 1922.

A few of the original logs of wells given below have been
taken from the U. S. Geological Survey’s Water-Supply Paper
No. 195, entitled “Underground Waters of Missouri, Their
Geology and Utilization”, by E. M. Shepard (1907); and from
“Artesian Water in Missouri’”, by A. W. MecCoy, Missouri
University Bulletin, Engineering Experiment Station, series 4,
number 3 (1913). Attemptls have been made to revise Lhe cor-
relation of some of these older logs with the aid of more recently
acquired data.

(58)
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Other publications which describe subsurface and surface
geological conditions in Missouri are lisled in “Publications of
the Missouri Geological Survey and Waler Resources’, re-
printed from the 58th Biennial Report of the State Geologist
in 1935.

In addition to its published reports, the Geological Survey’s
files contain several unpublished reporls in manuscript, and un-
published maps which describe parts of the area. These in-
clude: a report on the Geology of Mercer and Grundy Counties
with areal geologic maps of those counties, by F. C. Greene; a
report on, and maps of, the Green City and Queen City Quad-
rangles in parts of Putnam, Schuyler, Sullivan, and Adair
Counties, by F. C. Greene; an oulcrop map of the Gallatin and
Chillicothe Quadrangles, by R. B. Rutledge; and unpublished
field notes of Bucklin Area, Linn County, by J. M. Thiel. These
reports and maps are available for examination at the offices of
the Missouri Geological Survey at Rolla, Missouri.

During the past few years the Missouri Geological Survey
has cooperated with the United States Geological Survey, the
Federal Emergency Relief Administration, and the Works
Progress Administration, in completing the third-order level net
work of the State. Benchmarks have been established in the
area and are described in noles which may be consulted in the
office of the Geological Survey at Rolla.

Since the publication of the reports of Wilson and Krey,
additional information has been obtained in the form of well
logs and samples of well-cuttings from wells drilled in northern
Missouri. With the aid of this additional information, it has
been possible Lo revise and re-interpret some of the correlations
of well data given in earlier reports. Because of the demand
for such information, the logs of important north central and
northeastern Missouri wells of record in the files of the Geological
Survey are assembled and published herein, together with a
brief summary of the stratigraphy of the area.

ACKNOWLEDGMENTS.

The work incorporated in this reporl was undertaken under
the direction of Dr. H. A. Buehler, State Geologist, to whom the
writers are indebted for sound advice and helpful criticism. Mr.
H. S. McQueen, Assistant State Geologist, has shown an active
interest in the work and has aided in its prosecution.
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The associates of the writers on the staff of the Missouri
Geological Survey have assisted materially in the preparation
of data used in the report. Miss Mary Hundhausen and Mr.
Earl McCracken have furnished valuable subsurface details in
their studies of well-samples. Mr. Kenneth Aid has assisted in
field and office work.

Credit is due to Mr. Leo Lambiel for the careful preparation
of the accompanying illustrations, and to Miss Mary Houston
for her valuable services in completing the necessary stenographic
work.

STRATIGRAPHY OF THE AREA.

Pre-Cambrian Rocks.

No pre-Cambrian rocks are known to outcrop within the
area considered in this report. Awvailable records indicate that
at least two wells have penetrated these rocks. The driller’s
log of well No. (4) in Macon County suggests that the top of
the pre-Cambrian was reached at a depth of 2,611 feet. An
excellent set of samples are available for study from well No.
(15), Ralls County, in which well the top of the pre-Cambrian
was reached at depth 2,185 feet. It consists of red granite con-
taining some magnetite.

Cambrian System.

The Cambrian rocks do not outcrop in the area, but drill
records indicate their occurrence in the subsurface. The Cam-
brian system has a thickness of 1,230 feet in the eastern part
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of the area. The following formations, which have been recog-
nized and are described, are all of upper Cambrian age:

Eminence formation
Potosi formation
Doe Run formation
Derby formation
Davis formation
Bonne Terre formation
Lamotte formation

} (Ozarkian system of E. O. Ulrich)

Lamotte Formation: The Lamotte is a sandstone, the
grains of which are usually coarse, well-rounded and white in
the upper 100 feet. In the lower portion of the formation the
sand grains are smaller in size, darker in color and grade from
shades of yellow to pink. The thickness, as determined from
well No. (15) in Ralls County, is 330 feet.

Bonne Terre Formation: The Bonne Terre is a dolomite,
usually dark gray in color, which contlains some fine silt or
sand in its upper portion. The lower portion becomes increas-
ingly sandy and glauconilic and seems to be transitional with
the Lamotte. Its thickness, as determined from well No. (15)
in Ralls County, is 225 feet.

Davis Formation: The Davis is a silty to sandy dolo-
mite, which becomes shaly near the base. The sand is
glauconitic and medium-grained, and the shale is green and
splintery. A thin bed of white, rounded and frosted sand is
found at the base. The thickness of the Davis, as determined
from well No. (15) Ralls County, is 300 feet.

Derby and Doe Run Formations: These formations are not
separated in this area because of their similarity and because
so few samples are available for study. They consist of very
pure dolomites with slight traces of pyrite, a little silt and some
glauconite. Near the base some silicified sponge spines have
been noted. Their combined thickness, as determined from well
No. (15) Ralls County, is 235 feet.

Potosi and Eminence Formations: (Ozarkian system of E.
0. Ulrich). These formations have not been separated in this
report. However, in well No. (15) Ralls County, the Potosi may
be present. In general the Eminence is a gray crystalline
dolomite, somewhat cherty and contains some quartz near ils
base. The Potosi is a brown siliceous dolomite which is charac-
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terized by the presence of banded quartz druse. Their com-
bined thickness, as determined from well No. (15) Ralls County,
is 120 feet.

Ordovician System.

The Ordovician formations which have been identified in
this area, are as follows:

Cincinnatian Series:
Maquoketa formation
Mohawkian Series:
Kimmswick formation
Decorah formation
Plattin formation
Big Buffalo Series:
Joachim formation
Everton-St. Peter formations
Canadian System of E. O. Ulrich:
Cotter formation
Jefferson City formation
Roubidoux formation
Ozarkian System of E. O. Ulrich:
Gasconade formation
Van Buren formation (with basal Gunter sand)

No formations older than Joachim are known to outcrop
within the region. In the area east of Range 7 West, in Town-
ships 550 and 56 North, Ordovician formations younger than the
Joachim are known to outcrop, as shown on the State geological
map.

Gasconade-Van Buren Formalions: These formations are
not separated in this report. They consist of gray cherty dolo-
mites, at the base of which is found a sandy dolomite that has
been identified as the Gunter member. As determined from a
few wells within the area these formations are from 250 to 300
feet thick including the Gunter member, which averages about
40 feet in thickness.

Roubidoux Formation: The thickness of the Roubidoux
within this area averages about 125 feet. It consists of dolomite,
oolitic chert and sand. The sand beds do not always occur at
the same horizon and are therefore not reliable markers in the
subsurface.
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Jefferson City Formalion: The Jefferson City formation is
composed of brown and gray, finely crystalline and cherty to
argillaceous dolomites. Some thin green shale beds are present,
especially in the upper portion. Thin sandstone beds are com-
mon throughoul the formation. The average thickness of the
Jefferson City is from 225 to 250 feet.

Cotter Formation: The lithology of the Cotter formation is
very similar to that of the Jefferson City. It usually contains
more shale than does the Jefferson Cily. It has been differen-
tiated from the underlying formation on the basis of faunal and
regional stratigraphic studies. No average figure can be given
for its thickness because of the great unconformity at the top.
The Cotter represents the upper portion of the **Siliceous Lime”’
of Kansas and the “Arbuckle” of Oklahoma.

St. Peter and Everton Formations: These two formations are
considered as a unit in this report because of their similarity in
lithology and their intimate association. The upper portion
usually consists of a pure non-calcareous sand, the grains of
which are medium to coarse in size, well-rounded and frosted.
In some instances this coarse sand grades into a finer sand below
or there may be present either a shale or dolomite break between
the two sand bodies. In other instances, the white sand rests
directly upon a gray finely crystalline dolomite containing some
green shale. The thickness of these two formations varies from
30 to 150 feet within the area, with 100 feet being more nearly
the average. These formations are considered by some geologists
as correlative with the “Simpson™ of the Mid-Continent region.

Joachim Formation: This formation is a yellow, non-cherty,
argillaceous dolomite and dolomitic limestone which is sandy
near the base. It is thickest in Ralls County where 40 feet of
it has been noted in well cuttings. It thins to the north and
west and has not been noted in wells west of Shelby, Knox and
Scotland Counties. According to Krey® it outcrops as far north
as sec. 25, T. 56 N., R. 6 W., Ralls County.

Plattin Formation: The Plattin formation is a gray to blue
limestone, the texture of which wvaries from granular to litho-
graphic. It may become dolomitic at places and contains a
small amount of chert. The thickness and distribution are
similar to that of the Joachim. It outcrops in Pike and Ralls
Counties.
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Decorah Formation: In the area covered by this report the
Decorah is one of the most widespread and easily recognized
of the post-St. Peter Ordovician formations. The Decorah
consists of fossiliferous gray to tan limestone, which is shaly
and bentonitic in many places. The thickness varies from 0 to 55
feet, with 25 feet being more nearly the average. Some of the
shale is very organic and pieces of it taken from well samples
contain enough organic matter so that it burns upon ignition.
It outcrops in Pike and Ralls Counties.

Kimmswick Formation: In the easltern portion of the area
the Kimmswick or “Trenton” is composed of gray to white,
coarsely granular limestone. Near the middle of the formation a
prominent chert bed has been noted on the outcrop and in well
cuttings. The lower half of the formation is dolomitic at places
and has a brown appearance. This portion of the section is
often described as sand by well drillers.

The Kimmswick thickens to the north where it is a dolomite.
It increases in thickness from 125 to 175 feet in that direction.
The formation outcrops in Pike and Ralls Counties. It is a
part of the “Viola” of the Mid-Continent region.

Maquoketa Formation: The Maquoketa (“Sylvan” of the Mid-
Continent region) is in the main, a shale. The formation may be
divided for convenience into three partls, the upper black shales,
the middle gray shales, and the lower gray, flaggy and calcareous
shales. The black shales usually contain graptolites which
serve as an easy means for distinguishing it from the Missis-
sippian Grassy Creek shale formation which overlaps it at
places. In the extreme southeastern portion of the area along
Mississippi River the Maquoketa attains a thickness of 150
feet. It thins rapidly to the northwest and west, and in well
No. (18) Marion County it is only 18 feet thick. 'Farther west
it is absent in wells as shown on cross-section A-A’.

Silurian System.

Alexandrian Series

Edgewood Formation: The Noix oolite member of the
Edgewood formation has been recognized on the outcrop at a
few isolated localities in northeastern Ralls County, where its
distribution is known to be patchy. No beds which can be
definitely referred to the Silurian are known elsewhere in the
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region either on the surface or in the subsurface. An excellent
discussion of the Silurian immediately south and east of the
area is given by Rowley® and Krey®.

Devonian System.

The Devonian formations which have been identified within
the area are classified as follows:

Upper Devonian series:
Callaway formation
Middle Devonian series:
Cooper formation (with basal sandstone)

These formations have been described in detail by Branson?,
and are also discussed by Wilson" and Krey®. The Devonian
is known to outcrop in Marion and Ralls Counties. In the sub-
surface the Devonian varies from 100 to 300 feet in thickness,
with the latter thickness being almost constant in the western
part of the State. This uniform thickness is shown on cross-
section A-A’, and is reported to obtain in northwestern Mis-
souri’.

Cooper Formation: The Cooper formation, as known from
well cuttings, consists of a lithographic gray to tan limestone
with disseminated calcite crystals. It is slightly sandy in the
eastern portion of the area, the sand occurring in the limestone
matrix. The sand grains are well-rounded, of medium size and
are white to light tan in color. The grains resemble those of the
St. Peter, from which they probably were derived. In wells in
the eastern portion of the area, the Cooper limestone rests on the
Maquoketa or Kimmswick. The thickness of the Cooper lime-
stone varies from 25 feet in well No. (18) in Marion County
to 95 feet in well No. (3) in Knox County in which well the
base of the formation was not reached.

To the north and west of Marion and Knox Counties the
Cooper thickens and in Putnam and Livingston Counties a
dolomite and basal sandstone wedge into the section as shown
on the cross-sections A-A’ and B-B’. The dolomite is 19 feet
thick in well No. (2) Putnam County and is underlain by 34
feet of white sand, the grains of which are well-rounded and
frosted. The sand is very similar to that of the St. Peter from
which it probably was derived. Whether the sand and dolomite
are basal Devonian or upper Silurian can not be definitely proven
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at this time. In this report they are considered as basal
Devonian.

Callaway Formation: The Callaway formation as identified
from well cuttings lends itself to a two-fold division. The lower
division is tan, sucrose dolomite and dolomitic limestone con-
taining sand. The upper division consists in the main, of fine-
grained to dense, gray limestone which is slightly sandy, cherty
and argillaceous. In well No. (3) in Knox County and well No.
(18) in Marion County, both of these divisions are clearly shown.

The base of the upper zone is characterized by the presence
of a very fossiliferous layer, containing Tentaculites, ostracodes,
and brachiopods. Cuttings from wells in the Colmar oil pool
in McDonough County, Illinois, were made available to the
Missouri Geological Survey through the courtesy of Mr. L.
E. Workman of the Illinois Geological Survey. A comparison
of these samples with those of Marion and Knox Counties,
Missouri, has shown that the fossiliferous zone at the base of
the Callaway limestone and the sandy dolomite immediately
below it are present in both areas. The sandy and dolomitic
division contains the Hoing sandstone according to Workman!?,

Mississippian System.
General Statement

Rocks of Mississippian age outcrop in the eastern portion
of the area in parts of Clark, Lewis, Marion, Pike, Ralls, Monroe,
Shelby, Knox, and Scotland Counties. A comparatively thick
mantle of glacial drift covers the indurated rocks of the Missis-
sippian, and outerops are found only in those valleys in which
the major streams have cut through the veneer of glacial deposits.
In areal geologic mapping, the cover of drift makes difficult
the drawing of accurate boundary lines in a large part of the
region, and geologic maps should be examined with this factor
in mind.

Somewhat detailed descriptions of the pre-Pennsylvanian
rocks which outerop in the eastern part of the region have been
published by Krey®, Krey’s report includes a discussion of the
stratigraphy and geologic structure of the easternmost tier of
counties in northeastern Missouri and adjacent counties in
Illinois. Detailed faunal and stratigraphic studies of the Missis-
sippian strata below the top of the Warsaw formation in Mis-
souri have been made by R. C. Moore?, whose bulletin on the
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early Mississippian formations contains descriptive and inter-
pretative material concerning the exposures of these Mississippian
rocks in the northeastern part of the State.

The following Mississippian units are discussed in this
report:

Mississippian system:

Meramec group:
Ste. Genevieve (?) formation.
St. Louis formation.
Spergen (Salem) (?) formation.
Warsaw formation.

Osage group:
Keokuk formation.
Burlington formation.
Sedalia formation.

Kinderhook group:
Chouteau formation.
Hannibal formation.
Louisiana formation.
Grassy Creek formation.

No beds which can be assigned with reasonable assurance to
the Chester series are known to be present in the area.

Kinderhook Group.

Grassy Creek Formation: The term Grassy Creek formation
as used in this report includes beds of black, fissile or thinly
laminated shale and the greenish-gray or bluish-gray shales
which have been termed ‘““Saverton” by certain authors. These
beds outcrop in the southeastern part of the area in Pike, Marion,
and Ralls Counties. At places, the Grassy Creek shale is some-
what sandy near its base, and these sandy beds often contain
fragmental fish remains and coprolites. The light colored beds
usually lack the finely laminated bedding which is more or less
characteristic of the black portions of the formation. Organic
remains which have been called spores are present locally in
the Grassy Creek and are often recognized in samples of well-
cuttings. The thickness of the formation is wvariable, and at
places it is entirely absent. In the Mississippi River bluff at
Louisiana, Pike County, six feet of black and light colored
Grassy Creek shale lies on Silurian dolomite and is overlain by
the Louisiana limestone. The formation apparently thickens
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to the north along Mississippt River and 85 feet of beds are
assigned to it in the Fabius River Development Company’s
No. 1 Tate well in sec. 22, T. 59 N., R. 6 W., in Marion County.
In well Number (5) in Lewis County, 150 feet of shale is reported
to occur at the horizon of the Grassy Creek. To the west, the
shale thins appreciably and less than 25 feet is present in wells
of record in the western part of the area.

Louisiana Formation: The Louisiana formation is made up of
rather thin beds of light gray to buff-colored, dense limestone
which is essentially “lithographic’™ in texture. Al places, parts
of the limestone are somewhat dolomitic, and geodes filled with
crystalline calcite are present in many of the limestone beds.
The occurrence of the formation is restricted to the eastern part
of the area of this report and it is apparently absent in the sub-
surface in the central and western parts of the region. In out-
crops at Hannibal, Marion County, the Louisiana is approx-
imately 60 feet thick®, and in southwestern Marion Countly ex-
posures, its thickness is approximately 30 feet. It is present in
wells in eastern Knox and Shelby Counties, but has not been
recognized in wells farther west. The Louisiana is apparently
missing from well-sections in northwestern Knox County and
in the extreme eastern part of Putnam County.

Hannibal Formation: The Hannibal formation consists of
beds of buff and light-green or bluish shales and sandy shales
which outcrop in the southeastern part of the area. The upper
portion is more sandy than the bulk of the formation and has
been called the ““Vermicular Sandstone’ because of the presence
of small tubular holes filled with soft, earthy material which
ramify through the soft sandstone. The sandy upper beds in-
clude very fine-grained sandstone, and some shale containing
rather evenly disseminated grains of fine sand. The upper
portion has an average thickness of from 20 to 30 feet where this
sandy facies is developed, and the entire formation has a total
thickness which is near 100 feet in the eastern counties of the
region. In the Mississippi River bluffs at Hannibal, 67 feel of
the formation rests on Louisiana limestone®. In a well in sec.
34, T. 55 N., R. 5 W., Ralls County, 125 feel of Hannibal was
drilled, and the formation is 117 feet thick in the No. 1 Tate well
in sec. 22, T. 59 N., R. 6 W., in Marion County. In general the
distribution of the Hannibal is similar to that of the Louisiana
limestone in the area included in this report. It has not been
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recognized in the few deep wells of record in the area west of
eastern Shelby and Knox Counties.

Chouteau Formation: The Chouteau formation is exposed at
the surface in the southeastern part of the area and outcrops are
known as far northwest as southeastern Knox County. The
Chouteau is made up of limestone beds of somewhat variable
color and texture. It is usually drab to dark-gray, dense or
earthy limestone, though locally it is more crystalline and lighter
in color. At places the limestone is somewhat argillaceous or
slightly shaly and some beds are dolomitic. Samples of the
Chouteau from wells in the central and western parts of the
area show it to be a rather dark-gray, dense limestone with some
slate-gray chert. In the area of its outcrop, the Chouteau is
usually fossiliferous and at places the beds are crowded with
organic remains. The Chouteau is reported by Moore® to be
“mostly absent” along Mississippi River in Marion, Ralls and
Pike Counties and subsurface data at hand seem to substantiate
this generalization. Moore has measured a section in Knox
County in sec. 26, T. 60 N., R. 10 W., in which 35 feet of
Chouteau are described. To the west, the formation apparently
thickens, and its average thickness in the central and western
parts of the area is probably nearer 80 to 100 feet.

Osage Group.

Sedalia Formation: The Sedalia formation is described as a
massive, brownish-gray, siliceous, dolomitic limestone which is
typically developed in west central Missouri. Moore?® refers
1814 feet of limestone to this formation in describing a measured
section in sec. 26, T. 60 N., R. 10 W., in Knox County. Com-
paratively little information is available concerning the thick-
ness, lithologic character, or distribution of the Sedalia forma-
tion in the area considered in this report.

Burlington-Keokuk Formations: In subsurface studiesin the
region, the Burlington and Keokuk cherty limestones have been
grouped together as a single unit. They are made up of white,
gray, and brown, coarsely crystalline and crinoidal limestones
which are usually very fossiliferous. The limestones contain
an appreciable amount of white, tan, and gray, dense or fossil-
iferous chert. These formations are well exposed in the eastern
part of the area along Mississippi River and its principal tribu-
taries. Most of the beds of the Burlington and Keokuk are
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composed of pure limestone, though they include some magnesian
strata and a few layers of dolomite at places. Except where
they have been removed at the surface by recent erosion in the
southeastern portion of the area, the Keokuk and Burlington
are present at or beneath the surface in the entire region. The
two formations have anflaggregale tolal thickness of from 150
to 200 feet over most of the area.

Meramec Group.

Warsaw-Spergen (Salem) (?) Formations: In north central
and northeastern Missouri it has not always been possible to
accurately delimil the Spergen (Salem) formation, though certain
local exposures of this part of the Mississippian section include
beds which are lithologically similar to the Spergen (Salem) of
St. Louis and Jefferson Counties, southeast of the area. Lime-
stones which resemble the Spergen (Salem) are included in the
upper part of the Warsaw formation in this discussion. The
Warsaw outerops in the extreme northeastern part of the area
are made up of beds of shale with minor amounts of limestone.
To the south and west, there is less shale in the formation, and
the subsurface Warsaw in most of the region is made up of
limestone and cherly limestone beds with minor amounts of
shale. The shale apparently occurs as thin beds or as partings
between the limestone strata. The limestone beds are cherty,
especially in the lower part. The upper Warsaw contains a
rather distinctive pink or red, chalcedonic chert at most places
in the central and western parts of the area. The lower portion
of the Warsaw consists of white, gray, and buff colored lime-
stones and cherty limestones. In texture, the limestones are
both fine-grained and coarsely granular. The cherts are light
to dark-gray, dense or mottled and fossiliferous. Only a few
wells have penetrated the Warsaw in the central and western
parts of the region, where its total thickness is approximately
75 feet.

St. Louis-Ste. Genevieve (?) Formations: The term St.
Louis formation as used in this report may include some beds of
Ste. Genevieve age at its top. The Ste. Genevieve has been
recognized in the subsurface in northwestern Missouri’. In
Lewis and Clark Counties the uppermost Mississippian contains
sandy, fossiliferous, oolitic limestone beds and beds of sandstone
which may belong in the Ste. Genevieve formation, but which
cannot be readily separated from the underlying beds. In the
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area of its outcrop in the northeastern portion of the region, the
St. Louis is usually a brecciated or conglomeratic limestone with
phenoclasts of limestone in a matrix of limestone and sandy or
argillaceous limestone. Locally, dolomitic limestone and sand-
stone beds are found just above the brecciated beds. Much of
the St. Louis limestone is dense or sub-lithographic in texture,
and this texture is typical of most of the boulders in the clastic
limestone beds. In general, the lithologic character of these
phenoclasts resembles that of the limestones above the clastic
beds rather than that of the subjacent strata. Thin, greenish-
gray shale beds or partings occur between some of the St. Louis
beds, and there are small amounts of shale in the matrix of the
brecciated beds, at some places. Krey® reports from 40 to 60
feet of St. Louis at places in Lewis and Clark Counties where

“the upper portion contains oolitic layers inter-
bedded with the dense, and al several localities a sandstone
layer up to 6 feet thick is present”. Where the St. Louis is
present in wells of record in the central and western parts of
the area, it has a maximum known thickness of approximately
40 to 50 feet.

Pennsylvanian System.

Introduction.

Rocks of Pennsylvanian age outcrop or occur below the
glacial drift in the northern and western parts of the district.
The mantle of drift precludes drawing of definite boundary lines
except for short distances in relatively small areas and areal
geology maps of the district should be used with this under-
standing.

The Pennsylvanian beds in the district are included in the
Cherokee, Henrietta, Pleasanton and Kansas City groups, the
relative size of the outcrop area of each decreasmg from Cherokee
upward to Kansas City.

The principal rock types are shale, sandstone, clay, coal,
limestone and conglomerate. With the exception of the Ardmore,
the limestones are confined chiefly to the Henrietta and Kansas
City, greatly limiting the area in which reliable beds are available
for surface structure mapping. Some coal beds and black slaty
shales are rather persistent and constitute reliable key beds for
log correlation or prospect drilling.

The following is a generalized section for the eastern part of
the area:
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Generalized Section of Pennsylvanian System in Northeastern Missouri.
Feet. Inches.
Kansas City group:
1. Limestonein nodules..................0.uiiiniininnnee s 3
2. Limestone, gray; heavy bedded above, thin bedded below; has
a few shale partings. (Bethany Falls.). . ................... 12 4
B BERIE-BUER . e onmomms i S s e S S AT L SR R ¢ 10
4, BhAle DIRCH, ST . covnmnmnm s iiin s s s s v e 1 i)
5. Limestone, gray (Middle Creek).... ... v, 4
6. Shale, drab....... R R N TS 5
7. Sandstone, yellow; even and thick bedded. .. .. ... ... .. ...... 4 9
8. Shale, light drab; sandy... .. .. .... ...t iinniennrrnnn. 10 4
9. Limestone, gray; in two beds at Milan, but to the east contains
several shale partings. (Hertha.)....... T 5
Pleasanton group:
10. Shale, variable; lower part is commonly black and slaty and
bears large spherical concretions.. .. ..o niinrnninn 15
11. Coal {Ovid), very irregular, ranges from a mere film to 2 feet in
THICEDERE: s e s o o N S T R R TR i 3
12  Olay and BRalec o s s Ay e i o s 5
13. Sandstone, blue when fresh, yellow or brown when weathered:
in places calcareous; cross-bedded at top and locally contains 1
to 20 feet of conglomerate and coarse sandstone at base: uncon-
formable on underlying beds; thickness of sandstone irregular,
15 to 88 feet, averaging about.. . ....... ..ttt 50
14, Shale, drab: thickness 5 to 55 feet where present; replaced by the
preceding sandstone in some areas; average probably........ 20
15. Limestone, dark and shaly to blue and siliceous; interbedded
with fossliferons BHALE: o v v s e r L s, 2
16. Shale, generally red at base; blue drab and red above; argﬂ]a-
ceous or in places sandy, and locally containing one or two thin
coal beds accompanied by black slaty shale; average. ... ...... 20
Henrietta group:
17. Limestone, gray, massive to nodular; apparently lacking in
places but generally present; (possibly equivalent of Altamont
or Worland); average thicknessabout....................... 3
18. Shale, red and green near top; about 10 feet thick In southern
part of area; contains a layer of sandstone in upper part and is
22 feet thick in northern part; average...................... 15
19. Limestone in several layers with shale partings; locn,‘lly called
the "water rock” (probably Pawnee)........................ 2
20. Shale, variable, drab to dark; argillaceous, caleareous, or bitum-
Y s e L S R S S S s fo s erin 10
21. Limestone, gray; even bedded (**10-inch eap rock')........... 1
22, Shale, gray, blue, OT Breen. .. ......ou it ireeinin s 2
23. Limestone, blue, argillaceous; weathers to buff earthy material;
the "eaproek" .. ... ottt T A R 2
28, Bhale, DIROK, BIEEI ., . oo mmsm » im0 e 3 1 2
25. Coal (Lexington) with two or three clay partings; absent in many
places; coal and overlying black shale not known to be present in
Livingston, Linn or Macon counties. . ..................0.0.. 3 3
20 OV 2 0T feat O e R 3
27. Limestone, blue to drab; upper surface uneven; in places con-
glomeratic; (upper bed of upper member of Fort Scott), 2 to 6
T R T e 3
28. Bhale and sandstone, whitishat top......................... 23
29. Limestone, dark, impure; (lower part of upper member of Fort
Beott: 752 PO TR AR o v oo s S s e S AR 3
30. hale, dark and soft at top, black and slaty below (*‘slate vein').. 5 3]
31. S8hale, dark: calcareous, with abundant shells. ... ... ......... 6
32, Coal (Summit), 1 to 8inches. . .....ovvivien i SR 1
33. Clay, shaly at base; 5 to 10 feet, average.................... 7
34. Limestone, blue, weathers buff; nodularon top............... 2
5. Bhalepelayey. v i s e i e s e A 3
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Generalized Section of Pennsylvanian System of Northeastern Missouri—Continued.

Feot. Inches.

36. Limestone, blue, even bedded, weathers to buil colored blocks;
absent in much of area. (No. 34 is the lower member of the
Fort Scott and No. 36, when present, is so closely associated with
it that it should also be considered a part of the lower member of
thie Bart Beobh vy savopnmsmn s s vain s e s e s e 1
Cherokee group:
37. Shale, light at top, black and slaty at base; generally absent in
northern eounties, but in places 6 feet thick, much more general

in Macon and Linn counties; average. .. .. ... .o 2
38. Coal (Mulky); generally absent in northern counties, but 21

inches in one place; wide spread in Macon and adjoining counties 2
39. BShale, sandstone, and clay, 36 to 55 feet; clay at top and shale

or sandstone at base, (“"Squirrel sand’' of drillers), average about. 47

40. Coal (Bevier}; replaced by sandstone at a few places near Kirks-
ville; north and west of Connelsville and Novinger the thickness
is irregular as the lower clay parting thickens to 20 feet and lo-
cally contains sandstone; in Bevier and Novinger districts has

been found up to 6 feet thick but average probably not over., . . . 2
41. Clay, locally containing calcareous nodules at base; 1 to 7 feet:

B B o i S A I R A LS e e 3 6
42, Limestone, generally in two beds separated by shale (Ardmore) . . 4

43. BShale, clayey and sandy; containing locally a 12-inch coal bed
near middle:; a wide spread bed of red clay is present in upper
part; 40 to 60 feet thick; average...........covvivninmninnis 50

44, Coal (Lower Ardmore), persistent and fairly uniform......... 2

45. BShale, sandstone, and several irregular coal beds (including
Eureka in Bevier district) ; lower beds absent in southern part of

s T o N o T D S S 160
46. Coal (Cainesville ?} upper and lower benches thin where parting
thickens; absent in southern part of area; average............ 6
47. Shale, sandstone, and clay, absent in southern part of area 40
Unconformity.

Mississippian system.

Cherokee Group.

Glacial drift and younger formations cover most of the
Cherokee in northeastern Missouri and information concerning
it is based almost entirely on the results of drilling. The out-
cropping beds include, in descending order, the Lagonda shale
and sandstone (Squirrel sand of drillers), Bevier coal, Ardmore
limestone, and a few feet of the underlying shale. There is a
regional thickening from southeast to northwest, chiefly by the
addition of older beds at the base.

Except for the upper 100 feet, it is hard to generalize the
description of the Cherokee and the reader should refer to the
appended well logs for information in local areas.

The lowest persistent bed in the Cherokee is the Lower
Ardmore coal. From mining operations and coal tesl holes, it
appears to be one of the best markers in the entire section when
considered in connection with the overlying Ardmore limestone
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and Bevier coal. The average thickness is about 24 inches,
although in some mining districts it may be over or under this
figure.

The Ardmore limestone is one of the most wide spread beds
in the Pennsylvanian. It is known as the Rich Hill limestone
in southwestern Missouri and the Verdigris limestone in Okla-
homa. It is variable in thickness, but in much of northeastern
Missouri consists of two thin beds. It will prove to be an
excellent marker in drilling structure test holes.

The Bevier coal bed is also present in a wide area but presents
some features which are not clearly understood. Observations
from outerops and information from drilling, suggest that the
influx of clastic material into the Pennsylvanian sea was variable
during the deposition of the Bevier coal. In the Bevier and
Novinger mining districts, where the overall thickness of the
Bevier coal is 3 to 6 feet, there is at least one thin clay parting,
and locally two partings are present. In many places there are
two coal beds, each a few to 24 inches thick, separated by shale
with some sandy shale or sandstone, the interval attaining a
thickness of 20 to 25 feet. The possibility is suggested that a
quarter inch clay parting in one locality thickens to 20 or 25
feet in others. This has led to a confusion in names, the upper
bed being termed locally the Bedford coal (from Bedford, Living-
ston County) and the lower, the Bevier. The Lagonda shale
and sandstone above the Bevier Coal (Squirrel sand of drillers)
is similar to other Pennsylvanian clastic zones. The sandy part
is irregularly distributed horizontally, and locally channels
downward at the base to replace the underlying Bevier coal and
Ardmore limestone.

The top of the Cherokee is marked by the horizon of the
Mulky coal (synonyms: Macon City, Lower Fort Scott and
“Red’). This coal has been found at widely scattered points,
both on outcrop and by drilling, but is not persistent. It has
been mined at many places in Macon Countly, bul rarely has
been found to the north. In general the overlying black, slaty
shale and limestone are absent where the coal is missing,

Henrietta Group.

The description of the Henrietta given in the generalized
section leaves little to be added in the matter of description.
The nomenclature presents some problems. The limestone
(No. 34) below the Summit coal resembles the lower member of
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the Fort Scott at the type locality in Kansas with the exception
that it is only half as thick. Whether the next limestone (No.
36) below, where present, is the stratigraphic equivalent of the
lower part of the lower member of the Fort Scott at the type
locality is not known at present. The Summit coal is considered
to be the exact equivalent of the coal between the upper and
lower members at Fort Scott, Kansas.

The limestone (No. 29) above the Summit coal has no
geographic name in Missouri, but was known to all the early
workers as the “Rhomboidal’’ limestone. It thickens from 2
inches or less in the northern counties to 214 feet in Howard
County and again thins southward, where its stratigraphic
position is in or just below the base of the upper member of
the Fort Scott limestone at Fort Scott, Kansas.

The limestone (No. 27) below the Lexinglon coal is the
equivalent of some parl of the upper member of the Fort Scott
limestone at the type locality.

The limestone beds in the upper part of the Henrietta need
more study before definile correlations can be made. Suggested
correlations are given in the generalized section.

Both the Lexington and Summit coal horizons and the
associated limeslones are dependable markers for both surface
mapping and subsurface correlations.

Pleasanton Group.

The Pleasanton in northeastern Missouri is mostly sand-
stone, which is unconformable, and locally conglomeratic, at
the base. The relations of the different beds of the Pleasanton
to each other and to the underlying Henrietta are not well
understood, but a few tentative suggestions can be made. The
sandstone which forms the bulk of the Pleasanton in northeastern
Missouri, probably has no relation to the Warrensburg, but is
more likely associated with the Knoblown member of the Kansas
City area. One of the best exposures of this sandstone is along
State Highway No. 6, on Grand River just west of Trenton.

The shaly fossiliferous limestone (No. 15) placed in the
generalized section at about 20 feet above the base of the Pleasan-
ton is believed to be the limestone above the “Wayside” sand
of the Kansas City area. If such is the case, the horizon of the
Warrensburg sandstone occurs in the interval between this lime-
stone and the top of the Henrietta, possibly explaining some of
the irregulaities found in the interval.



6 Missouri Geological Survey and Water Resources 23

The above mentioned limestone, (No. 15), is the only known
horizon marker in the lower part of the Pleasanton. The best
outcrops are found in the deep valleys northeast of Green City,
Sullivan County. In many places it has been replaced by the
overlying sandstone and its extent beneath higher beds to the
west is, of course, unknown, but the distinctive fossil content
should make it a valuable marker in structure drilling. It is
characterized by a varied molluscan fauna and on a weathered
outcrop many finely preserved fossils can be found.

Kansas City Group.

With a few small exceptions, the Kansas City is confined to
the western edge of the district under discussion. The principal
outcrop is along the western edge of Livingston, Grundy and
Mercer counties. The largest outlier is that near Milan. A
few other small outcrops have been found and it is to be expected
that others, not now known, will be found.

The lower part of the Kansas City consists of three fairly
thick limestones, which, with included shales and thinner lime-
stones, aggregate about 75 feet in thickness. The three lime-
stones, Hertha, Bethany Falls and Winterset, have been resistant
to erosion, and as a rule, all three are found in one outcrop and
usually extend much farther east than the less resistant higher
beds of the group.

The following is a generalized section of the Kansas City
group as found in Mercer and Grundy Counties:

Generalized Section of the Kansas City Group in Mercer and Grundy Counties.

Thickness.
Ft. In.
1. Limestone, gray and thin bedded, below, massive, oolitic, sandy, and
weathering deep-brown above (Raytown)................c.ouan 11-12
2. Shale, drab to dark-blue, gradesinto No. 3......... ..ot 2 9
% Bhale, black, BIALF ... . . . ..c «e owiles s i i a T R TR 1
4. Limestone, gray, large knobs on upper surface. (Paola.).......... 2 3
5. Shale, drab, argillaceous, 11 feet exposed, thickness probably about. 15
6. Limestone, gray, surface rough, (Cement City), 3 feet exposed,
thickness probably about.. .. vovq et viiirirannaanesasn sy 56
7. S8hale, drab, green, red and purplish, argillaceous. ..., .......... 15-20
8. Limestone, gray, crystalline, composed almost entirely of large and
small fragments of fossils; in places composed of fusulinid shells:
A Ty T B R R W R T A e S P 2 ' 1]
9. Limestone, yellowish, earthy, variable, in 3 or 4 layers (8 and 9
WWRREOTVIIIB) . . o warnacs s sipie s ss s aicia aidia o aj oo B LR S SRR 2 3
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Generalized Section of the Kansas City Group in Mercer and Grundy Cos.—Continued.

Thickness.

Ft. In.

10. Shale, color variable, but usually yellowish, somewhat sandy and
PIBCRRTERINM - o i o P T8 i B 6 A S 6 1-2
11. Shale, blue, argillaceous, with thin, rather evenly spaced layers of blue
argillaceous limestone, which are studded with large fossils, grades
BE- 0D INE0 NG 10 s sy e e e RS R R e e 20
12. Shale, blue, with thin lenses of blue limestone, variable............ 6-7
13. Limestone, blue, much jointed, uneven on upper and lower surface,
usually in 3 layers of 6, 12, and 4-6 inches with shale partings that
contain calecareous nodules, average about. .. ... ................ 2 i1
14. Shale, blue and argillaceous above, composed of limestone nodules
(in places appearing as a cellular limestone) in lower part; in places
with a thin lense of blue limestone near middle.. . ................ 15
15. Limestone, gray to blue, thin bedded and cherty in lower portion,
more massive above: in upper part the stone is composed almost ex-
clusively of fusulinid shells; a number of blue shale partings, 1 inch

50 B P b DOBIE s R S R S R AT T AT 25
(13, 14, and 15—Winterset)
16. Shale, light to dark blue, 6 inches to 214 feet, usually............. 2
17. Shale, black, slaty, 1 to 214 feet, usually. e A e R 2
18. Shale, light, in places with a thin lense of limestone {Canville) at top,
gradesinto No. 19.. . . ..t ittt 46
19. Limestone, a mass of unconsolidated nodules, or a buff cellular lime-
BRONLE DB T oo & w50 40 0 it 00w & T R 2

20. Limestone, gray to nearly white, upper part "'brecciated” or oolitic,
lower part thin bedded: in places the entire bed is oolitic: usually not
cherty, but in places there are small chert concretions; thickness 10

to 20 feet, usually about (19 and 20—Bethany Falls)............ 15
21. Shale, light, argillaceous, gradesinto No. .. ............ooveian.. ]
285 (Bhinke; DIaek, sbaby s i S R S R R g 1 6
23. Limestone, dark, usually in two layers (Middle Creek)............ 1
24, Shale, light, with 1 or 2 thin layers of nodular, buff-weathering lime-
3 71 O 15
25. Limestone, gray with curved crystalline cross-sections of shells;
usually in two layers of about 18 and 30 inches, latter at top (Hertha). 4

In comparing the lower part of the foregoing section with
that given for the Pennsylvanian in the eastern part of the area,
it will be noted that the sandstone (No. 7) of that section is
absent from the shale above the Hertha in Mercer and Grundy
counties.

Beds above the Winterset are exposed in very few places in
Mercer and Grundy counties. The Raytown limestone and
associated beds may be seen in the SW. 14 sec. 18, T. 64 N.,
R. 24 W., and the beds above the Winterset are well exposed
in the railroad cut in sec. 29, T. 60 N., R. 25 W.
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Pleistocene Series.
Distribution:

With very few exceplions the entire upland area of the dis-
trict covered by this report is mantled by glacial drift and in
much of the area even the larger streams have not cut down
through it. Where pre-glacial uplands existed, present erosion
has removed much of the drift.

The thickness ranges from a few feet to more than 300 feet.
The original upper surface of the till sheet probably had a low
and fairly uniform slope to the southeast. The thickness of
glacial material now existing in any particular area depends on
the relation of the depth of present erosion to the topography of
the pre-glacial bed rock surface. Where a present upland exists
over a pre-glacial lowland, the drift is thick. Where a pre-
glacial upland existed, only a small amount of present cycle
erosion has been needed to expose the bed rock surface.

Character:

The greater part of the till is boulder clay, originally dark
bluish-gray but weathered to a yellowish color, to a depth of 30
or 40 feet over most of the area. It is covered with an ashy
gray soil on the uplands. Locally vellow clay has been found in
drilling below bluish-gray clay, but this is exceptional. Sand
beds are scattered through the boulder clay and both sand and
gravel are found at many places where the drift rests on the
underlying bed rock surface. In the deeper pre-glacial valleys,
sand, gravel and boulder beds are usually present.

The boulders are of many types of igneous, metamorphic and
sedimentary rock and range in size up to many cubic feet. In
some instances these boulders have been of sufficient size and
hardness to interfere with drilling or driving casing.

Region;a.l Structure.

Any interpretation of the regional structure is of necessity
vague and indeterminable because of the lack of geologic control.
Most of the area contains a mantle of drift which obscures out-
crops of the underlying rocks. Reliable records of only a few
widely scattered, deep wells are available and there is a paucity
of data at hand upon which an accurate structure-contour map
can be based. A highly generalized, regional structure map of
a portion of the area is shown as Figure 3. As control in the
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western portion is inadequate, only the eastern portion of the
area has been contoured. In this western portion, control
points are shown where available well-logs make possible a
reasonable estimate of the elevation of the datum. Contours
have been drawn on the base of the Burlington formation. At
places in the area, this datum represents the top of the Sedalia
limestone, the top of the Chouteau limestone, or the top of the
Hannibal shale, as the Burlington rests on each of these for-
mations locally.

The most prominent structural feature is the Lincoln fold
in the eastern portion of the area. The Lincoln fold has been
described by Krey?, who prepared a structure map of the area
bordering Mississippi River in northeastern Missouri. This
structural feature is named for Lincoln County, Missouri, where
it is prominently developed. The Lincoln fold has also been
termed the “Cap au Gres fold” and “Nemo Uplift”. It is the
“Trenton back-bone” of Rowley’s report on the geology of
Pike County?®.

This fold enters the area in the northeastern portion of
Ralls County and has a trend of about north 45 degrees west
toward Putnam County. This is shown by the structure map,
Figure 3. The cross-section A-A’ is presented to show the
structure across the fold in a NE.-SW. line. The cross-section
B-B’ is taken in a NW.-SE, direction and is at or near the crest
of the fold with the exception of the well at Bowling Green which
apparently is east of the crest. As shown on the structure
map the fold plunges to the northwest. This is also shown by
cross-section B-B’ which shows younger beds occurring in the
upper portion of the section to the northwest. The oldest forma-
tion brought to the surface in this area by the Lincoln fold is
the Joachim.

The State geological map indicates several anticlinal and
synclinal features to the south of the area. These features seem
to parallel the general trend of the Lincoln fold. However, with
the data at hand their extension into the area can only be sur-
mised.

The Brown Station anticline, located in Townships 51
and 52 North, Ranges 12 and 13 Wesl, may exlend to the north-
west into the area of the Cherokee inlier .in Townships 59 and
60 North, Ranges 22 and 23 West. '
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The Davis Creek anticline located in Townships 50 and 51
North, Ranges 10 and 11 West, and the Howard County syncline
located in Townships 51 and 52 North, Ranges 16 and 17 West,
probably extend into the area.

An examination of the State geological map shows that, in
Townships 62 to 64 North and Ranges 18 to 21 West outliers
of Kansas City beds are present at places. These beds are sur-
rounded by Pleasanton and are 15 miles southeast of the nearest
Pleasanton-Kansas City line of contact. These outliers probably
indicate a structurally low area.

Attention should be called to an error on the State geological
maps of 1922 and 1926. The small patch shown as Missis-
sippian, on the creek in sec. 33, T. 54 N., R. 20 W., Chariton
County, should be Pennsylvanian and is Warrensburg-Moberly
sandstone.

Recent field work has shown the presence of Devonian and
Ordovician rocks in Saline County. In the SE. !4, sec. 36, T.
51 N., R. 19 W., the Callaway limestone lies on the Kimmswick
limestone. According to local report, a sandstone, which is
probably the St. Peter, was exposed at this locality before
Missouri River changed its course some years ago. This re-
ported sandstone outcrop is now covered by alluvium.

Minor Structural Features.

In the part of northeastern Missouri covered by Pennsyl-
vanian beds, small areas of relatively steep dips and possible
faults have been found in several places. Their distribution is
such as to suggest that others will be found. In some cases the
steep dips appear to be connected with synclinal structure and
care should be exercised in considering these features in connec-
tion with locating tests for oil and gas.

Brief descriptions of the known areas follow:

Area Northeast of Bosworth, Carroll County.

Location. Northeast part of sec. 8, T. 54 N., R. 21 W.

Beds involved: Cherokee and Henrietta outcrop in a relation
which suggests a fault. On the west bluff of Grand River, the
Bedford coal has been mined. Along a small branch to the west,
limestones of the Henrietta may be seen dipping steeply to the
east. It is believed the east dip is terminated by a fault.
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Brunswick Area, Chariton County.

Location: On the east bank of Salt Creek, where it crosses
the line between sections 20 and 29, T. 54 N., R. 20 W., an out-
crop shows beds dipping very steeply to the south and partly
crumpled, while nearby beds to the north and south are essentially
flat.

Beds involved: At the north end of the outcrop, flat-lying
shale is exposed. The shale is grayish-green, gritty and non-
laminated. Above the south end of the outcrop there is sand-
stone which appears to be above the steeply dipping beds. A
section of the steeply dipping beds is given below. Due to poor
outerops and crumpling of the beds, it is not possible to make
exact measurements in places.

Section on East Bank of Salt Creek, near Brunswick.

Thickness.
Ft. In

Sandstone, thin bedded to massive.. ... ... ... o iiiiiiiiiii i 20 4+
o v T e B G S R I R g 1
Bhale, dark, and eovered. .. . oo caiiiimiaiiisiniiids avese s ee e 5
Limestone, gray, nodular, fossiliferous. ... . .......................... E 10
Limestone, in thin beds with shale partings. . . . ... . ... . ... .. ..., 1 10
Shale, irregularly bedded, lithified.. ... ..... . ... . . .. s 1 ]
Shale, Hght-Arab. .. ...t ittt ettt et an e aeaenn 10
Layer of large concretions, 1 foot in diameter, embedded in shale. . ... .. 1
BRAEE, HEIE: - oo moime v s e oA KR B B A A o 1 T o 3 3
BRAE AP o o m o e e S SR 3
LT TER T T BTN 1T () i e s e PP e I s 10
FIDPOUS @R DRI 5 v e e i o e S S B s 1
Shdle-and eovered. . o TS T R R T 156 +
Limestone, gray, in loose modules. . .. ... .. .. .. i 2
Shale, dark, slaty, with thin beds of sandstone.. .. .................... 17
L0 7
Bhale, drab.. . ... 0t e 9
Shale, black and impure bony coal. . .. ... .ttt 3
Siderite, sandy, in 2 or 3 beds, coneretionary. .. .. ... coiieeiiiiris 5
BRALE, A BIE  BIATY - cmwiumsosssiorec s s ai s s v A 0 6 S S 0 R R T 12
Shale, light; becomes slaty, but not dark, at base. .. .................. 13
ol (BaueREBl) . <o wwvm s e S s T SR R 10
BRI o e B A S S R e B T
Sandstone, irregularly bedded. . .. .. .. ... .. e 1 6
Bhide, Aratb;:Baad Y g o a s Tl R e D 2
Shadel darle o e SRR S S e 4
T PR BT T, 17 10 e o Ay S B 16 =+

Total about. ... ..o e 164

These beds are referred to the Cherokee, and judging from
the thickness, the base of the section is probably close to the base
of the Cherokee.
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Jamesport Area, Grundy County.

Location: A syneclinal trough with a northwest-southeast
axis is well exposed in a cut on the Rock Island Railroad east of
Jamesport in section 29, T. 60 N., R. 26 W., Grundy County.

Beds involved: The top of the Bethany Falls limestone,
all of the Winterset, the Block and Westerville and intervening
shales are completely uncovered in the cut.

A section of the rocks exposed is as follows:

Section on the Rock Island Railroad, Sec. 29, T. 60 N., R. 25 W.

Thickness.
Ft. In.
1. Limestone, gray, massive, composed of fossil fragments. . ... ...... 1 6
2. Limestone, yellowish; in 3 or 4 layers; very nodular and impure. . .. 2 3
3. Bhale, yellowish; ealcareous; with thin lens of limestonse. .. ........ 9
4, Shale, blue, clayey; with thin even layers of limestone; at top yellow
and slightly arenaceous. . . ..ot r it 19 6
5. Limestone; six thin layers with shale partings, .. ................. 4
By BRALOTDIIB . s iom mcssii et o e 4 T R R 2 2
7. Limestone, very fossiliferous. .. ......vovuvviniinnnennsinnnesnn 3-6
F BRBLE. o T R R M T R AT 6
G LATOSEUOMG s s s e R T e B R e S 6
0 BRIy s T e T T S T 1-2
11. Limestone, blue, wavy-bedded. .. ............0uueniimnrn ., 1
12. Limestone, nodularin 1 or ZIa¥ers. .. ....ue e s 8
s G TR 1L Pt o e U 4
14, LAmestone. .. .. ...ouuuie ettt cn et it 7
15. Shale, blue; contains finely preserved fossils.. .. ..................
16. Limestone, thin-bedded, lenticular............. ... .cc0vvueiiin.. 14-1
17. Shale; upper 2 feet argillaceous: grades into loose calcareous nodules
AL DOEEOI G o hems o0 oo o G0 e e T R R R R 8
18. Limestone, fine-grained; in 4 1ayers. .. .. .. ..o innnaneenns. 3 8
19. Limestone, shaly or shale.. .. ..., c.oviiineiinniinninorsensonan 1 3
20. Limestone; composed largely of fusulinids. ...................... 1
21 Limeatone; argllaooonem o e S e tere e he e 2 a
22. Shale, blue; with two nodular layers of limestone. ..., ............ 2
23. Limestone, thin-bedded, cherty; buff shaly partings.. ... .......... 3
24, Bhale parting. . .. .. ..ot e e 8
25, Limestone, like NO. 28, ... 00ttt o e e 4 6
26, Shale Partil. . . ...t e e 6-8
27, Limeostome, HIEe IO, BB . s s ame onmi s s s s s e s | 4 10
SR BIAIR API L o i o e R S e S R R 6
29, Shale, black, slaty, bituminous. . ......ooviinire i v, 2 8
0. BB, DT e O T B s i s A A e N R TR R 6
31. Limestone; upper shaly nodular portion of Bethany Falls, to track.. 1 8

Area west of Browning and Purdin, Linn County.

Location: Near the coal bank formerly worked by Stultz,
in the SW.14 sec. 10, T, 59 N., R. 21 W.

Beds involved: THenrietta and possibly Pleasanton. The
relations of the beds suggest faulting on a small scale.
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Woodland Mills, Linn County.

Location: A few miles southeast of Laclede, near the center
of sec. 14, T. 57 N., R. 21 W.

Beds involved: Near the old mill beds of the Henrietta
dip steeply to the southeast and are overlain, probably uncon-
formably, by sandstone either of Knobtown or Warrensburg age.
A few hundred yards southeast limestones which are believed to
be of Kansas City age may be seen dipping at an angle of 80°.
The area is believed to be the most complicated in structural
relationships in northern Missouri.

Area northeast of Chillicothe, Livingston County.

Location: This area is west of Medicine Creek, in secs.
22 and 23, T. 58 N., 23 W., with the best outcrops along a tribu-
tary flowing east into Medicine Creek.

Beds involved: At the west edge of the area is sandstone
of Pleasanton age. East of this and dipping successively down
stream to Lhe east are the Hertha, Bethany Falls and Winterset
limestones and the intervening shales. There were several
quarries in the area in July 1911. On Medicine Creek, beds of
the Henrietta and Pleasanton outcrop.

Area near Milan, Sullivan County.

Location: At the southwest edge of Milan, between Mis-
souri State Highway No. 6 and railroad.

Beds involved: 1In the cul on the highway, in the quarry and
in the railroad cut is an excellent and almost completely un-
covered section of the beds from the upper part of the Pleasanton
to the Galesburg shale above the Bethany Falls limestone. They
are in a syncline with the axis probably in a northwestl-southeast
direction.
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WELL-LOGS
ADAIR COUNTY.

Log of H. L. Miller's Fee (?) No. 1. Location: NE. 1/4 SW. 1/4 sec. 20, T. 61 N.,

R. 18 W, Adair County, Mo. (drilled with core drill). Well No. (1), PL. L.

Thickness, Depth
Ft. In, Ft. In.
Pleistocene serics:
D 11 . 2 .
LA OO s s S A T S s 20 22
BATHL oo amsm i ani SRR e R 2 24
Pennsylvanian system:
Bhale; solt, Ty ey e S i e i e 43 67
Bhale marnd o & e L e R R SR A 5 72
Bhale, T s T s e I in v rton eenern e ocies am 10 82
£ T Fod a4 11 a3
Shale, sand.. ... .. .. .. ... 9 102
Rock, conglomerate. .. .. ... .. i 2 104
BB, BN oo comein im0 B R R R 4 108
Bhade, 8O v i i s b 19 i} 127 .3
CIOBL FBONIRE Y s vor s oo o oo i S e S S 6 2T 3 130 ]
TAR LA o wcvvscsiivivis s o oo T T s R e il 131 a8
Bhale, AN oo amiimmiis e S A s 20 6 152
Bhalp, darl: i s orrim marra s o 2 ! 154
Bl marudm e e e A A R R 38 6 192 a8
[ B R R e B N e R e A N e o Y TS g 1 8 194 2
By 1 A oty L 1 10 196
Sand shale, light............ ... ... . oo . 12 208
Shale, various eolored. . ... ... ... . ... .. 2 210
Limeshale.......... .. ..., 9 219
Sandstone, soft......... T ——— 3 222
A e L LT — 6 228
Litaeatone, 8o, . ouvwmariin i i s 2 230
Total [depth
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ADAIR COUNTY—Continued.

Log of coal test on Webster No. 1. Location: NE. 1/4 NW. 1/4 or NW. 1/4 NE. 1/4
sec. 5, T. 62 N., R. 15 W., Adair County, Mo. Well No. (2), PL. I.

Thickness. | Depth.
|
1
Ft. | In. Ft. In.
Pleistocene series:
Botl amd el . cosviipmirmmmini i st Sardnaiies 190 190
Pennsylvanian system:
Slate: Bliack ) e T T 2 6 192 3]
Shale, blue (Summit) ... ve e wr s tsesoenneabonsess 1 6 194
Shale, lght.. . ... e 2 202
Sandstone.. .. ... ... e 49 8 251 8
Coal (Bevier).. ... e 2 2 253 10
TR s orcn v e s BB 0 B, L S ST 3 256 10
Bhale, HEbl. o viranmsmreimn o m S S 10 266 10
ARale BBTION . i s i T R 0 B S R T 35 2 302
Coal (Lower -ArdmoOre). o v oniis s v iy 1 8 303 8
A TR e S S S R 1 4 305
Total |depth

Log of well drilled by City of Kirksville. Location: NW, 1/4 NE. 1/4 SE. 1/4 SW. 1/4
sec. 4, T. 62 N., R. 15 W., Adair County, Mo. Elevation: 972 feet (plane-table.)
Well No. (2A), PL. 1.

Thickness. Depth.
Ft. In. Ft. In,
Pleistocene series:
L 170 170
Pennsylvanian system:
LAmMEestomo. . ..o vv it e e e e s 8 178
BB s b B R 0 T T T 1 178 1
CHAT BRI v m vt o o T A Y R R 30 208 1
BRTEIIROIIL i im0 ) S SRS T 22 230 1
L T e R G (g T 15 | 245 1
Hard HmestoDie oo con e s oy e i sk 2 247 1
Bhaley abombis s s e s e s e ey 20 | 267 1
AL i e P S S O R 1 6 | 268 7
B R S S R P N s B R 30 298 7
Shelly brolen HrestoIB, ; o v« coevas s nabossienisss vee ! 20 318 7
Soft, mushy, blueclay............................ 20 338 7
LAMESTOTE . o oot e 15 353 7
Coal. . . e 2 355 7
O D 50 405 T
Fine white sandstone. .......covvvrinrrssrrarensnn 45 450 7
Mississippian and older:
BolT BSOS < v o 5w o s o o e R e W 700 1,150 7
Flint, very hard limestone and sandstone. .......... 140 1,290 7
Total |depth
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ADATR COUNTY—Continued.

Log of coal test on Payne Bros. No. 2. Location: sec. 6 (?), T. 62 N., R. 15 W., Adair
County, Mo. Well No. (6), PL L.

Thickness. Depth.

Ft. In. Ft. In.
Pleistocene series:
DI riint s e e R e e 90 90
Pennsylvanian system:
Henriette group:
Limestone (Lexington sump-rock)............ .. 3 a3
Bhale; Hehbi . i ns cdmies e sd faaidmisam ormabss 12 105 |
Shale, sandy. . ... .......... ... i irrraions 16 121
Shale, ight.. .. ... .. ... 3 124
Slate, black (Summit).. ... ... ... .. .. ... ..... 5 129
Light shale with limestone bands. . ...... .. ... .. 16 145
Cherokee group:
HERGS; BLACK. . v s s s e e e 3 148
BRAdE BRI Vg et i S e B R 19 167
BIate, DIREK . . oxd s ome b e S e S 3 A 3 172 3
Coal {Bevior) o i i s Sl s 3 a5 175 B
FiDe Claysra s s S D T R R R R T 1 4 177
Total |depth

Note: Base of Cherokee not reached,

Log of coal test on Campbell and Ross. Location: N. 1/2 NE. 1/4 sec. 7, T. 62 N.,
R. 15 W., Adair County, Mo. Well No. (8), PL. I.

Thickness. Dopth.
- Ft In. Ft. In
Recent series:
Banid-and Boll: oo o weer e F s s S 7 7
Pennsylvanian system:

Bl nn oD e o T R e R R R R R R 7 14
BOBRDBEOTI: & & s i e U S TR SR ST 5 19
HErAPOCK S v b it & v s e a e S A e 1 6 20 6
Bhale rock. .. ......ovvvervnrrn e 3 23 6
Hard. rock.. . . ..o 4 27 (]
SoADPSBUOME. | . . . . e e 7 34 6
BBAEO IO - v i i s e s T 8 42 (3]
BRI ORI o5 s 0 0 e S 1 8 A 5 2 44 6
TEERTE] NORIE 3.0 5w o 5 0 ST 0 O B Do 3 47 6
BORPBUOTIND: o 50 e oo e S B e e A 6 8 54 2
AP BIAYE o i s s W5 R A S R SRR R 7 6 61 8
BB BOADBUOIS - 15 o e i e v S e S S B 3 64 8
§ 10 R T e e e S e e 2 3 G5 11
e e N o e R e PR A R S RN LAY 1 6 67 5
IO CLBY s v v o b b ahr s B T R e S e AR s 6 67 11
BoapStONe. . . .. ...t e 1 5 69 4
BoapstONE. . .. .o 4 8 74
BRALE. ..ttt e 3 77
BB o 0 om0 10 0 3 B R 4 81
B TR . v o e s S I e S 2 83
TIORDIBOII, o st s 5 ST B D0 0 ST [ S0 WS 6 5 89 8
TROCRE oo e s 508 T2 T T o 0 A S A AR TR 1 (i3 91 2
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ADAIR COUNTY—Log of coal test on Campbell and Ross—Continued.

Thickness. Depth.

Ft. In. Ft. In.
Bhale, o e 2 [ 93 8
Boapstome. . .. .. ..ot e 3 o6 8
3T o — 1 a7 8
BB« oo o vms wmmrime 0 5.5 5w s e LA N 3 100 8
TROORE -0 e o 0 R i W 0 8 S R R TR 1 8 102 4
Hard Bhale..ovovmvnm sims s s me i s P e e 12 114 4
O B B A S S A B A R T 2 116 4
BRS]o s R R T R s 2 118 4
Hard shale rock: ..o oo sialadivivaiiiuina ol 3 9 122 1
Eoal (Bovder). o s ui s S Syt s 3 10 125 11
5 [ £ Y v O S P b b P i oyt R A 1 126 11
Soapstone, . . ... .. 3 129 11
Hardrock. . ... ... e e 130 11
Shale.............. 1 131 11
o1 — (i3 132 5
g G T, 12 8 145 1
BN - om0 o 00000 T T i o M G e o B S 3 3 148 4
BIMRYG .5 ryossn o sl A T A TR S R S T 4 152 4
BOBDELONEG: : & oo snnEs s SR e TR 3 7 155 11
HATE SORPEEOING. i s i S R T A 106 8 172 7
Coal (Lower Ardmore) . .. ...........ciioiiiiad 2 (3] 175 1
e o G R T e B s I3 151 1
Soapstone.. .......... A T O D e A e e 2 183 1
Hardrock. .. ........ ... iirrmimnranrnrnrnrnns 1 184 1
ROCK. . u e 7 8 191 9
BHALE. .ot e e 5 196 9

Total |depth

Log of Star Coal Company’s No. 1 at air shaft. Location: sec. 8, T. 62 N.,, R. 15 W.,
Adair County, Mo. Elevation: 865 (?) feet. Well No. (13), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
Blaek QIrt i s mt i s e b s A 1 1
YelloW Clay . .ottt it i et 10 11
= T 8 19
Black clay mixed withsand, ...................... 51 70
Pennsylvanian system:
Henrietta group:
BrOKOM -Kue 8. v mime e s Srasemo 52w Somerals b0 S0 e e 2 72
BandBRRIe. . oooown iy s s ivo i e 30 102
BINCK SIBHB ¢ vty e v S e R e R e 5 107
TAMESBBIE: v e e S SR R R SR AR 6 113
LEmeRbOn®:. - i 5o ¥ S AR T A TS s 2 115
Cherokee group:
Dark ghale: il idinsEeaimr i vabEsIGh I e 2 6 117 6
F B3 T e g o 7 8 125
SANAStOME. s o oo it ar 10 162 10
Coal. ... e 1 3 164 1
BEIEBEO im0 A 1 © 164 2
IO v 50 1 T W A j | 165 2
IR EIT e o 5 S R R T G S R 3 4 168 6
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Company’s No. 1 at air shaft—Continued.

Thickness. Depth.

Ft. In. Ft. In.
Light shale.. ... ... . i ¥ 170 ]
IAEOOEROING s e i o AT S o S TR SR e 9 171 3
Blug Bhale:. . ..ovwevivass ey s 1 2 172 5
LATHOEHOTI: - v s v AR S T 7 173
BAN CHRBTO oo e A L S RS 32 205
Elght:shale. oo Go e g 9 10 214 10
VB B S e T L A S D 2 216 10
2 b B b B e R PP ST e o ) T 2 218 10
Bk oo T et A A er S el U gy 25 2 244
Bandstone (water bearing). . . ................. 8 252
Limeshale.. ........... ... 10 262
LAMESOTIE . . .ot i e 2 264
EIREIBALD. .o wvoemmms e s s R 10 274
i I Tawmyr— 2 276

Total jdepth

Base of Cherokee probably not reached.
Note: This is the deepest of ten holes, Nos. (3), (4), (5), (7), (9), (10), (11), (12) and
(15). Pl 1, drilled in this vicinity with a core drill.

Log of coal test on Allison. Location:
Mo. Well No. (14), PL. L.

sec. 18 (?), T. 62 N., R. 15 W., Adair County,

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
Sofl and A, .o v onvvm s pmsnor s s 25 25
Pennsylvanian system:
Henrietta group:
BHAle BATNIES o o s e S S N e SR 3 6 28 6
Shale, varmegatod ;. eurenaam e srs sy 21 6 50
FATOBEbOMG . <oy v % R T S el Wi i 3 6 a3 6
Lime shaleoosrpvasimnpanisueypandv e 3 6 57
Dark shale with limestone bands (Lexington
ROTIEOD Y o o e g S el A s m e B st md 3 60
Shale, variegated. . . ... ... .. e 23 83
Sandstone.. ... ... e i a0
Shale, light, sandy . . .... ... ... ..., 19 109
Shale, black (SUITHY, oo ameece s snes wsammms 7 | 116
TATNORTBEIR S . 5o o o A o P S T 1 6 117 (i}
Cherokee group:
Bhale, ATk 00 . v ark s S 3 6 121
Bhale, hard, sandF . oo e ceea o daliv s g9 130
BABARLOGE - 00 e S s i R A 42 (] 172 [
Dark shale with limestone bands and &5 in. Coal
(B BVAOPY i e R PR 8 6 181
Limestone. ....... D Bl e P e 2 6 183 6
Bandstonme..............cvvuvmrrnnnnnnnsennns 13 6 197
Shale, darle.. . .. ... e 3ar 234
Coal (Lower Ardmore). . . .....ovvviiinneennn. 2 6 236 6
Fire Clay.. . oo e 6 237
| Total [depth

Base of Cherokee not reached.
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ADAIR COUNTY—Continued.

Log of D. D. Novinger’s Fee No. 1. Location: NE. 1/4 NE. 1/4 sec. 10, T. 62 N.,
R. 17 W., Adair County, Mo. Completed May 23, 1914 with core drill. Well
No. (16), PL. I.

Thickness, Depth.
Ft. In. Ft. In.

Pleistocene and Recent series:

SWMReR s R S A e S 24 24
Pennsylvanian system:

(oI o BV L T R s R U 10 34

TAmMestome . . . ..ot e e 2 36

Bandstone. ... ... ... 9 | 45

Sand shale. . ... 5 [ 50

Varioug colored 8hal. . . ..vox v v sir s sme s 6 | 56

AN ERNIREE oo oy o o O o S L R T A (e 1 57

BLACk SHAE - v m s i me By i R e 2 59

TROEOALONE - oo sniis e T R R e 1 60

BARGEIORo: s S e R e D e 11 L

Sandstone. . ........ SRR RS 7 78

Blaa-aWalecon b e R S D S T SRR 14 02

Blaclealate i usiariannmin i snaiaviydamiigitaa 5 07

(1T o 3 100

LAmestone. . ... ... e s a5 105

SBandshale. .. ... . .. . ... ... i 9 114

Redshale... . ... i 4 118

BOLb BRBABEOTIO. « ¢ u v nvs o v m o v s A 8 e s 18 136

BIGHERIE . o oo e e R AT 8 144

CIOBRL w35 oo S 2 s e e B ST et e 3 | 11 147 11,

T T T T e 1] 1 153

R s S S R e [ 153 [i]

- 1 L ety 4 157 3]

Hard Blaele roede: oownie S W@l C e R S aa 8 158 2

] LR i L A I T et S e S e 37 10 196

Blae Bhale, v v i amas.m s 0e rnbe s G e e S e e 2 198

Coal. . . e 3 201

Fire clay.. . ... ..ot 1 202

Bandstone.. . . ... ... e e 5 207

BBl BHRI o e s v s R L A A 6 213

Band shale. . ;s pswms s R R 6 219

Har Black Yool . . .coemennns smimms e s s o o 1 220

Varions colored shale. ... .....cviviiviaivininnnas 45 265

BT E NI o e e A L S S S 30 295

Hard blatk toth, ooy sirsren Soee pen B sn b sinaes ] 301

Blaelcabiambo o o sun ol TN ISR SRR 11 312

BPlagte sgndstone ;s v e s insiiaimviimnminone s 26 338
Mississippian system:

Limestone. . . .. ... ... 0 25 363

Total [depth
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ADATR COUNTY—Continued.
Log of coal test on Payne Bros. No. 1. Location: W.1/2sec.31(?),T.63N.,,R.15W,,

Adair County, Mo. Well No. (17), PI. I

39

Thickness. Depth,
Ft. In. Ft. In.
Pleistocene series:
B s s s s e R R 75 75
Pennsylvanian system:
Henrietta group:
Limestone—(Lexington sump roek) . . . ......... 2 77
Bhole, BRI o 5i0i e vnieiesls an travs 1.6 6 b9 00055400 2 79
Sandstone.... . .............c0veraenrnnrnanns 8 87
Shale, sandy. . ... ... ... ... 12 99
Shale, blue.. ... ...t iiiiaieiiinnn 6 105
Conglomerate TOCK. .. ... .ot as 6 105 (i3
Shale, black (Summit) . ... o evvmirsrassons — 8 6 114
BRAYE BHL. oo v s i e s o T m 5 10 119 10
Roek DAt ocopvmmei it s S ey s de sn s 3 122 10
Cherokee group:
Dark shale with limestone partings.. .. ... .. .. .. 2 124 10
Bhale; Beht ooussrmeryimasssnnsseansians i 2 132
Shale sandy: o s B DR e SR W I R SRR 12 144
Sandstone,. .. R N R T A R e b e A 2 146
L e e T 4 4 150 4
Coal (BevVIBr).. . .. i e e 2 4 152 8
Fire clay.. .. oovviiiiei it e e 1 8 154 4
Shale, sandy . . . ... ... 46 1 200 5
Coal (Lower Ardmore) . .. ......couvvuvaniennn 1 2 201 i
PIFO G oo v i s 0 A 3 T SR B 1 5 203
Total |[depth

Note: Base of Cherokee not reached.

Log of coal test near Connelsville. Location: sec.9,T.63 N., R. 16 W., Adair County,

Mo. Well No. (18), PL I.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
BIAGR P v e R R 4 4
Follow Clay . cisvmbimamamsarbains s AR 16 20
B BE s Bl M S T S A T R 57 77
Blue clay mixed withsand.................... a3 110
Pennsylvanian system:
Cherokee group:
Softlightshale. .............ccciiuermnrnnnnn 7 117
Limestone. . .. ... ottt 2 119
Light shale.. . . ...t 7 126
0 2 126 2
Fire clay...... R T T 8 R L 0 i B R TR R 1 1 127 3
Shales of various €olor, c..ovvvivuvvrrivanivnan 34 9 162
T T T 2 164
Groen: 8hale.: cosuviasa s Es T T 14 178
BandBbome, oz dn i s Vi b s S e 4 182
Light shale..........coviiiiiiianan R 12 194
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ADAIR COUNTY—Log of coal test near Connelsville—Continued.

Thickness. Depth.

Ft. In. Ft. In,
Banmasbomas, i e T S TSR 1 185
Dark sand ghale. .o o0 oo ieaani 28 223
Boft BaANABUONG, . .. «vnmeiih b daasm s mp i 7 230
SBoftsand. .......covcuuirnnranrrnrrraaaeas 28 258

Mississippian system:
Limestone. . . ..ov e innnnrann s ens 42 300
Total |depth

Log of coal test at Danforth. Location: NE.1/4 SW. 1/4 sec. 30, T. 63 N,, R. 16 W.,
Adair County, Mo. Well No. (19}, PL I.

Thickness. Depth.
Ft. In. Ft. In,
Recent series:
Surface material . ........... .00 v iien 5 5
Pennsylvanian system:
Henrietta group:
T BRI s e s i £ on s AL g e Sk o imsmgm 2 T
CTLIEST oo o o R i b L T L 6 7 (i}
e 2 6 10
**Slaty'’ shale, Coal (Lexington), and clay....... 7 s b
Eimestome :curimi v s e Ry s s R R 2 8 19 8
(11 e e S S R e B e e B 6 20 2
Elraeatome: g i ai i S SR 2 20 4
L s e R T T S R R 2 20 6
SRNAETORE. . |, ¢ 4o 20k ndace e b e A e e 3 1 23 7
2 OO - Sl e ot 21 4 44 11
LAMEStOne. o .0t e ettt e 8 45 i
Shale, black, slaty with “'bat.”” at base,......... 2 47 7
Coal (Summit) ....vee e 6 48 1
Clay and BRATE , .owviv v smmms o famis o dia < e 11 2 59 3
TN BB 0N 2o e o s T T S M S g 2 6 61 ]
Cherokee group:
Shale gray, “sItY Jvoss v anns s e o 5 7 67 4
Eimestone s s smsiamniiai i s s Sas 4 7 71 11
Shale, gray, “slaty™ s oisemiiiamsnmsdiaasas 33 8 107 7
ABA e s T R R L T e R 4 111 7
Coal (Bevier), 1 Y4-inch clay seam 1 ft. from base. . 3 7 115 %
L3 % O S N S 3 L SF e FOFER 1 5 116 7
Total [depth

Note: Base of Cherokee not reached.
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CARROLL COUNTY.

Log of Wm. Forsyth Fee No. 1, 3 miles northeast of Tina in approx. sec. 22, T. 55 N.,
R. 23 W., Carroll County, Mo. Completed 1913. Well No. (1), PL L

The driller reports 8 feet of drift; shale and limestone to 420 feet; and *‘Mississippi lime"
to 520 feet, T.D. Water at 300 feet and 470 feet.

Log of Winterrood No. 1. Location: SW. 1/4 SE. 1/4 sec. 20, T. 55 N., R. 25 W.,
Carroll County, Mo. Elevation: 876 feet. Well No. (2), PL. 1.

This hole was drilled as an oil and gas test. It is reported to have gone into the Mis-
sissippian at 600 feet, had 20 feet of hard sandstone at 700 to 720 feet, 10 feet of shale helow
at some unknown depth, below which was limestone to the total depth of 1,100 feet.

Log of Mandeville Petroleum Company’s No. 1. Location: sec.32,T.55N.,, R.24W.
Carroll County, Mo. Completed March, 1924. Well No. (3}, PL I.

No log available; samples submitted at 752, 1050, 1052 and 1082 feet. Sample at 752
feet suggests Warsaw? Mississippian. Samples at 1052 and 1082 feet suggest Devonian.
Sample at 1050 is a blue green non-calcareous shale which has Jarge specks of black organic
matter along the bedding planes,

CHARITON COUNTY.

Logof W. M. Brunk Fee No. 1. Location: SW.1/4SW.1/4sec.19,T.55N.,R.19W.,
Chariton County, Mo. Elevation: 741 feet. Well No. (1), Pl L

Thickness,| Depth,
Ft. Ft.
Pleistocene and Recent Series:
Bl R I - e R N Rl e e e e T T e R 30 30
Pennsylvanian and Mississipian Systems:
O e ey y S S PO RN 10 40
BamAF BRAEE. . . .o caiairionemies s s o s s s g e s 8 48
T LE] T T DY NN IO . B 50 g8
Shale (Some fresh water at 145').............. S ey N 50 148
P T 20 168
I BB . o o (e o e e 4 o o S R e o TR ] T e 40 208
L e s e R R e 20 228
BT B O s i R S i A R R A e e e et e 60 288
Lime: with shale breaks. . .o ohsvo civirm s sl sl es 24 312
Selld - Hmestome: . ool v SR R e e B e a0 402
White BRnastoned . 5k s e T e e e e T 403 %*

*Sample from this depth shows 50 % limestone and 50 % flint-is from Burlington forma-
tion.
*=+T . D. Water.

CLARK COUNTY.

Log of R. M. Boulware well. Location: sec. 26 (?), T. 64 N., R. 6 W., Clark County,
Mo. Completed 1915. Well No. (1), PL. I.

No log available, total depth 679 feet.

Log of George Brown well. Location: sec. 5, T. 65 N., R. 6 W., Clark County, Mo.
Completed May, 1915. Well No. (2), PL. L
No log available, total depth 575 feet.

Log of C. P. Fore well. Location: SW. 1/4 sec. 7, T. 65 N., R. 6 W., Clark County,
Mo. Completed August 4, 1915. Well No. (3), PL. L.
No record available; total depth reported to be 768 feet.
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CLARK COUNTY—Continued.

Log of Henry Johnson well. Location: SE.1/4sec.17, T.65N., R.7 W, Clark County,

Mo. Completed August 24, 1915. Well No. (4), PL. L.
No record available; total depth reported to be 776 feet.

Log of Missouri Condensed Milk Company’s well at Kahoka.

Location:

SW. 1/4

NW. 1/4 sec. 19, T. 65 N., R. 7 W., Clark County, Mo. Elevation: 692 feet (ane-

roid). Completed 1908. Well No. (5), PL I.

Thickness, Depth,
Ft. Ft.
Sofl and yellow cla¥... ... inn i s 15 15
Y ellOW ClAY . oottt 20 35
Drabelay......... O ——— 25 60
BUIEE  CURY L o v 5t B S8 NI 0 0 N AT S e e i 90 150
R B B REE et e T R D R e P VST e 11 161
PR OO BT 0NN i v o e s o e T e A A A R R 9 170
Bandebons; Bolt. WALEE: v s v s s b beas s & S5 ] 179
Limestons; wery fine gralied o cme e s s s b vai o a1 230
B or D O T e i as a R R T 60 290
Blue “granite’'—(Hmestone). .. ..... .o it idiiiiia e i 110 400
BT R L L b e ST S N R S R S R R R SRR i 406
TaAmestons WIth HBI. . i vs v boisre e s fii Srd i s oy e 20 426
Limestone, hard, white. ... ........00orrrr i ianaaniaas 20 440
Limestone, soft, white. . .. ... ... i 26 472
Soapstone, BIWE. .. ..o e e a0 502
BATRESEORE, DIIITHIL. o vo g beemios o o £ 440080 0 B0 w4 g N g e 9 511
Soapstone, blue. ... o renssaiiaaa 115 626
SRALE, DIONETRN ¢ o w6 b e e TBmF i T B R R R N 40, 11 637
HoapBtome; AR COTOL: o o s woais S 0 o B e e e 20 657
AT T O oo T Y R o S B B B R R e R 2 e 25 682
B o s T R T e R R A R G 85 767
Tidntesbomer: oy e AR R R R s s e s 293 1060
R R YO g g s W T o R s R o 131 1191
TREBREOTIE.. . . bib s bor A b Tor s T 4 oCa b e VB N e A N R 12 1203
Total
depth

{The shale from 230 to 290 feet probably is Warsaw shale. The base of the ' Mississippi
lime' is at 472 feet, and the sandstone from 1060 to 1191 feet probably is 8t. Peter sandstone.)

Log of Keokuk Canning Company's well at Kahoka. Location:
sec. 19, T. 65 N., R. 7 W., Clark County, Mo. Elevation:

Well No. (6), PL L.

SW. 1/4 NW. 1/4

606 feet (aneroid).

Thickness,| Depth,
Ft. Ft.

BN 21 a4 e S S S A b 20 20
NOMOT PHEY s i i s R R S R S T 20 40
B L T e R T R T T A 10 &0
Blue clay.......oo0 R A T R R R e 20 70
PR IR e e s S TR R A S 30 100
NERLIOW CEAY . oo, v e G A S 7 i S TR P S L e R 40 140
TRIUTE AL o - v oo, 1 om0 B B Tl L TRy 10 150
BUBIREL. . om e moopi op i Aottt A ey e 1 e . i e B 2 AL 7 157
Rock, shellF.. oo e B 2 159
Rock, 80lid. . ... e e e 31 190
AT B BT i tpms T 0 5 AR S S s b e 10 200
TG BB OMNE, TN i o) o0 S5 i e N A R s SO A 10 210



J Missouri Geological Survey and Water Resources 43

CLARK COUNTY—Log of Keokuk Canning Company’s well at Kahoka—Continued.

Thickness,| Depth,
Ft. Fi.

BOAPSTOIIE, . . . o o o e e e e e e e e e e e e e s 13 223
Water bearing rock. ... ... .t e 11 234
D — 6 240
BETVERBOTN, i iy w0 o b P A A e B R i 08 A8 SRR 16 256
BB v 0 0 8 o 0 R WS B O 2 258
TROCIE - 505000 o R T S A A T M L T S T 12 270
Bl OO s e S R R N S R S R 18 288
TATesbOmIe - s S e e R A S R R 22 310
BBy v e S A S R N S T T P R S T 5 315
A e s v e P S TR e R e B 45 360

Taotal

depth

(The section below 159 feet is ‘*Mississippi lime."")

Log of A. S. Harkness well. Location: SE. 1/4 SW. 1/4 SE. 1/4 sec. 10, T. 65 N.,
R. 8 W., Clark County, Mo. Elevation: 714 feet (aneroid). Completed March,
1923. Well No. (7), PL. L.

Thickness,| Depth,

Ft. Ft.
Boll, yellow clay; and bIUe Clays. o viiveii s seidynv v siemiss 196 196
White Hmestone, “ArstHme™ . . .. .. e e e s e e 50 246
Blue shale. . ... e 40 2836
Limestone, “"second lime™ ... . ... ... .. 2390 525
Blue and gray sand shales.. . .. ... ... . i 100 625
Limestone, blue with some fron. ... .. ....civi i pancinnnenes 10 635
Brown shale, looks like Maquoketa................ccoviiiianenn. 165 800
Trenton limestone, samples sent iN. .. ..., 159 959

Total

depth

Note: A few samples from 795 to 959 indicate: Kimmswick (800 ft. to 905 ft.), De-
corah-Plattin (905 ft. to 959 ft.). Driller reports this well runs about the same as Producers
Cold Storage Company well at Medill, from surface to 400 ft.

Log of Producers Cold Storage Company’s well at Medill. Location: NW.1/4 SW.1/4
NW. 1/4 sec. 15, T. 65 N., R. 8 W., Clark County, Mo. Elevation: 702 feet (ane-
roid). Completed May, 1923. Well No. (8), Pl. L.

Thickness,| Depth,
Ft. Ft.

Soil. vellow clay and DI CIRAYE. . cvammrm i s s b sy w s 196 196
Limestone, white “First Hme™. .. .. ... ... .. ccoiiiiiiniiiiniiin. ' 50 246
Bhale, DIRE .o v e e i B S R e 40 286
Limestone: “second Hame™ i v s DRy aniessniiiierdinm 114 400

Total

depth

(Water at 395 feet. Shale from 246 to 286, probably is Warsaw shale.)
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CLARK COUNTY—Continued.

Log of Dr. W. C. McReynold’s well. Location: SE. 1/4 sec. 31, T. 65 N., R. 9 W,,
Clark County, Mo. Elevation: 756 feet (aneroid). Well No. (9), Pl L.

Thickness,| Depth,
Ft. Ft.
R B - o 0 B 4 R O A B AR Rttt 225 225
Limestone, fine grained. .. . ... .0t 75 300
BB s s oo s b N e R 5 W T B W A e 61 361
Total
depth

Section below 225 feet in **Mississippi Lime.""

Log of Atchison, Topeka and Santa Fe Railway Company’s well at Wyaconda. Location:
W. 1/4 sec. 32, T. 65 N., R. 9 W., Clark County, Mo. Elevation: 750 feet (esti-
mated). Completed July, 1911. Well No. (10), P1. L.

Thickness,| Depth,
Ft. Ft.
IOt i R Y R 0 R A T S R 3 3
Yellowelay......... R e R R S S R R N 62 65
B CLAT - i A S S e R e 40 105
N O o G A i e T R B B e 35 140
Blue elay o sy s S N S S 69 209
Hand o Itte armbior: oo s Ly s S b U R R R e 9 218
Blasolay .o Lo mnlia e s na e sy 17 235
LAMEBEOME . . ., vt e v e e eaie e e o on o m e mn sioiae r e ar b hh e g 25 260
Blue clay. .. .. e e s 4 264
TAmMESOME . . ..o e e 26 290
L A 295
B L L T ——— 46 341
BIIE GEAY covemvsn v et S s s e S S e T R 49 390
Shale, a little water between 460 and 484 . .. .. . ... . ... .. ... 04 484
B RO i e R T R R 18 502
Water bearing sand, 16 gallons per minute.. .. .. .. ..... ... ....... 16 518
FAmeBbOme s i R R R R TR R R 0] 598
e 2o O e R e L B G P R 5 603
BHALE, T35 i i e L A e e S R R S 5 608
LAMESLONB. . . . .. ..ot a e b s 20 628
BIUE ClaY . . . e 5 633
Total
depth

(Plugged and abandoned.)

Log of McKee Brothers well No. 3. Location: NW. 1/4 sec. 25, T. 66 N.,, R, 7 W.,
Clark County, Mo. Elevation: 720 feet (estimated). Completed July, 1913.
Well No. (11), PL 1.

Thickness,| Depth,

Ft. Ft.
T BT R ) S R T A N 3 N W S 52 52
Limestone, fine-grained, hard. ... ............cooeiiiiiiienreaas 15 67
LA R oM, AL oo sy e e e e T e 15 82
O D OO s A S o T T O R S i A 10 92
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CLARK COUNTY—Log of McKee Brothers well No. 3—Continued.

Thickness,| Depth,

Ft. Ft.
Dark blue Hmestone.. . ... .. ... ...t 52 144
Flint rock. .. .... o i e A B S ) A XA 6 150
Black flint rock.. .. .. ..o e 10 160
WEHLEO HIBEEROTED v o g oo e e 1088 S R R S T B N (T 110 270

Total

depth

Log of McKee Brothers well No. 1. Location: Near C. sec. 26, T. 66 N., R. 7 W.,
Clark County, Mo. Elevation: 740 feet (estimated). Completed 1907. Well
No. (12), PL. I.

| Thickness, Depth,

l Ft. ‘ Ft.
AN BB e e e T e R R e e i ] 712 712
Total
depth

(Report sandstone reached between 600 and 700 feet.)

Log of McKee Brothers well No. 2. Location: NE. 1/4 sec. 27, T. 66 N., R. 7 W,
Clark County, Mo. Elevation: 735 feet (estimated). Completed June, 1913.
Well No. (13}, P1. 1.

Thickness,| Depth,

Bt Ft.
A e TR0 0 8,08 v 0B o8 i 8 58 S S S 05 77 77
Bandstome.. . . ... ... e 10 87
Limestone, hard. ... ..o 20 107
Bhaly Hmestone. . . .. ... ..o e 50 157
DRI HIRRBBOTIE . om0 S e s R O 166
BOBDBTOTIG 5 i s R 8 5 A A B e A 6 172
LIMestone aned BEOG. . oo et i v b s sy i 25 197
BERING S cuioiraa o e R R e s e R S e s 5 202
VLS B LTI i s R A s e A N B e S T 2 204
T B S T B 0 e R S S A Sy N Y B 53 257

Total

depth

Log of J. N. Lewis well. Location: (?) sec. 25, T. 66 N., R. 8 W, Clark County, Mo.
Completed 1909. Well No. (14), PL. L.

Thickness,| Depth,

Ft. Ft.
ClaySeoo oo iiniin s R N A g Ty e b S R RO TA TN S5 100 100
FATOBROTIN oo st T T AT R R (e R 94 194
BRI oo ot B LR TS R B A T R 55 249
Limestone, shale, flint... .............. 158 407

Total

depth

(Well probably bottomed in Osage group. Location described as 314 miles north of
Kahoka, Mo".)
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CLARK COUNTY—Continued.

Log of Andrea O’Day well. Location: SW.1/4 sec. 28, T. 66 N., R. 8 W., Clark County,
Mo. Completed November, 1908. Well No. (15), PL. I.

Thickness,| Depth,
Ft. Ft
|

B e i 5 e oot L o o A s P b e e A 30 30
BRell FOCI. ..o e 3 33
LAmMEStOne. . . ... oo e 90 123
1T R S T P ST 55 178
DO ey A 0 R T S S S R RS 114 2092
TN B e S B M 41 335

Total

depth

GRUNDY COUNTY.

Log of Chicago, Milwaukee, St. Paul and Pacific Railway Company’s No. 1 well at
Laredo, Mo. Location: NE. 1/4 SW. 1/4 SW. 1/4 sec. 12, T. 60 N., R. 23 W,,
Grundy County, Mo. Elevation: 762 feet (estimated). Completed April 4, 1937.
Well No. (1), PL. L.

Thickness,| Depth,
Ft. Ft.
Pennsylvanian system:
Henrietta group:
Tan sandy silt. ... ... e 5 5
BB ABIE . vv.vmn o siisims e o S 14 e o ] 5 10
Bhale, gray, calcareols. . . . .. ... covsn i esaisinis 5 15
Limestone, shaley (Lexington Caprock)................. 5 20
Shale, dark gray to black (Lexington Horizon)........... " 5 25
Nosamples. ......cvonviunians I B R R NS 10 35
Limestone, tan, sandy fossiliferous............ .. ... 15 50
Shale, ealcareous, dark gray to black, coal (Summit). .. ... 5 55
Shale, gray, calcareous.. .. ... ...t in e ninnnann 5 60
Nosamples. ... ..... ... ittt iannanennns 10 70
Limestone, gray to tan, fossiliferous. . . ... ............... 10 80
Cherokee group:

Shale, red, calCareOUS. . . ... oottt e 10 90
LB 0Ne,  BEDI o o o ison e oo s S s e e 15 105
Ehale, cAlcareons, Bra¥.. . ... ... cu v isviviivvissases i 10 115

Sandstone, slightly calcareous, with thin coal seam between
L2 L R v e B P S R S T 15 130
o B T S oo o R e R A S D S A £ 5 135
Coal, and limestone (Bevier)..............0 0 000y 3 5 140
Limestone, sandy, sandstone 252’ to 254", . .............. 20 160
Shale, black, earbonaceous. . ................. . ... ...... 5 165
Coal and gray to black shale, . . . ... ... ... .. ......... 5 170
Limestone, tan, gray, argillaceous. . .. ................... 2 172
Shale, grey, with brown, clay ironstone (siderite) beds. ... .. 8 180
Shale, red, with plant fossils.. . ... ...... ... .. o, 5 185
Cloal, WitH 8185 BHAYE: oo v i mssisi i s S Eeasamisy 5 190
Bhale. STay; CRICATEOIRE . «.u v wimimiiii o Ay @ s s 5 195
Shale, gray, sandy, with siderite beds.. .................. 5 200
B B OB o v R s A B R S T Ay 8 208
SRl BROBIN s A R A S S R 2 210
whade, red o s R 8 218
=S EV Ly 7 1 i P e T T P e I 5 223
Shale, grey, sandy, contains siderite beds.... . ............. 5 228
Shale, grey to tan, with some siderite.. .. ................ 7 235
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GRUNDY CO.—Log of C., M., St. P. and P, Ry. Co.’s No. 1 well at Laredo, Mo.—Cont.

Thickness, | Depth,
Ft. Ft.
Sandstone, fine grained argillaceous, some mica........... 21 256
Shale, grey, micaceous, with siderite oolites.. .. ..., . ...... 8 264
Coal, with grew shale. oo cvam brmiaiamal o iie s 1 265
Shale, light grey, with abundant siderite oolites.. ... ...... b 270
Bl e e e P R N R e et e 5 275
Sandstone, medinm fine grained, micaceous, siderite oolites. 5 280
Bandstone, as above with coal. . .......... S —— 5 285
Shale, grey, with siderite oolites.. .. ........... e 5 290
Bhale, black.. ... ... ... it 5 285
Shale, light grey (fire €lay) ... ... r i, 5 300
Coal and grey BHALL. . c.ovvvninaeneiains R 2 302
BhBIe, BIROI. oo i s e s s i e e S e 3 305
BRALS, B, e c i i T S T e e SR R b 310
Sandstone, shaly, arkosie, somewhat calcarcous with thin
FIEOATe CoRT el o e R S T SR e 10 320
Shale, sandy, micaceous. . ............o00ieiia.n R 10 330
Shale, black, with some mica andsand. ................. 5 335
Bandstone, somewhat arkosic, with mica.,............. .. 5 340
Shale, dark Bre¥. .. .ot e 18 358
Sandstone, white, sub-angular grains. ........... — 17 375
Shale, black with sand aggregates (probably caved)....... 10 385
Sand, coarse, with pyritized plant fossil and siderite beds.. . 17 402
Hhale; ey t0 BMGIC, . ..vovmmimm i i v ms et i s 5 13 415
Sand, coarse, iron stained, with pyrite and chert fragments. 1 4168
Mississippian system:
8t. Louis formation:
Limestone, white, fine grained to sub-lithographie, sandy.. . 16 432
Limestone, white to light tan, oolitic, sandy.............. 12 444
Warsaw? formation:
Limestone, tan, coarsly crystalline, fossiliferous, with green
shale, contains red chaleedonic to quartzose chert.
Very shaly from 458" to 466°, . . .. ... ....... ........ 35 479
) Total
depth

Correlation and Descriptions based on study of samples,

Log of Grundy County Coal Company’s coal test in bottom of old shaft. Location:
SW. 1/4 SW. 1/4 sec. 16, T. 61 N., R. 24 W., Grundy County, Mo. Completed
June, 1888, with core drill. Well No. (5), PL. I.

Thickness. Depth.
Ft. In, Ft. In,
Qld shaft, ...................... T — 234 5 234 5
Pennsylvanian system:
Cherokee group:
BARAY B0 CIaT i v imosn e s s g 1 5 235 10
e O L T 6 (i3 242 4
Clay shale and sandstone irregular stratified thick
and thin layers. oo civs vnenistaseias 10 2 252 6
Yellowsandstone. .. ........00 . iiiiiiiinaian 2 6 255
Yellow sandstone, shale, ., .. .o iciviiiaravniss 2 T 257 T
Bluesandshale.......................00uv.nn 12 269 7
Black bituminous shale. . .............. I T 9 277 4
Brownshale................ooiiiiiinuniin.. 15 4 292 8



48 Subsurface Geology of Northeastern Missouri 6

GRUNDY CO.—Log of Grundy Co. Coal Co.’s coal test in bottom of old shaft—Cont.

Thickness. Depth.
Ft. In. It. In.
Black shale. . . ..cvviiirianrarrrnrraeeaness 3 295 8
Hoapstone. . ..o e 3 298 8
Brown gand shale. . . ...cvvcesmnmpsmmrs cvms vreess 1 6 300 2
PO BN, o v s i S e s v . 15 L] 315 11
Brown sanid shale, .o v o i sra s s aan 4 319 11
BIACK BNATB s i s s i i e (i o 6 325 11
Brown:gand shale.cu oo deciimiye van svve s e 8 333 11
Blale shale s e i i A ey 11 4 345 3
Coal: adxed; oo o sy SR e e T 2 345 5
Band shale and fime:elayr . ivvaii o i daswmss 8 6 353 11
B C 1 F7F R gt 5 1 F 0 [ T e R P T e ooy R 16 [§] 370 5
Hydraulic limestone with thin layers micaceous
sand shale. . . ..o viinnr e 9 9 380 2
Black shale. . ....... - . TR 8 385 2
Brown SaOd Shale. .iucemvsmimmpims vasm e gy 18 11 404 1
Micaceous sandstone., . ...... ... ... 0000 n - 28 432 1;
Bituminous sand shale.. . ... ..o v vvveioraaas 4 436 1.
Micaceous saNdStONeG. . & vciv b st cun s cn i e 2 438 1
Bituminous sand ghale:. ;i vt s s i i s 14 3 452 4
Black shales:: st i e i dx s ms S i 8 460 4
B el w5y R e 1 461 4
Micaceous 8.8, alter. with thin layers of black
sand 8h, 1/8:to 1 ineh thick........ 0o 000 43 11 505 3
Coarsge friable 8.8, . . . 1« v snssaiee i3 Sy 50 555 3
Mississippian system:
Cherty Hmestone. . ... ... ooy 41 5 596 8
Cryetalline imestone. . . ...cvvcvree i smresecs a 2 605 10
(left off in this) Total |[depth

Log of Trenton Coal Company’s coal test No. 1. Location: SW. 1/4 NE. 1/4 NW. 1/4
sec. 17, T. 61 N., R. 24 W., Grundy County, Mo. Elevation: 807 feet. Well
No. (8), PL. L.

Thickness. Depth.
Tt. In. Ft. In.
Pleistocene series:
ol ARl o & T R R R R 38 38
Pennsylvanian system:

BOAPSUOME. iy e s s e T T e e R R 1 39
Band stone;: 8ol smi s e S R R 6 45
Boapstone, white. ;. oo iassin e sipeisunn 25 70
GrEow HALG 5 i e Saa e S A S F R A 6 76
Y 18 1s 1 121 2 OO P o S YR N R Pl i i i e 5 81
BHAIE BB e orr e oormnr st s e SRR 10 91
Soapstone. . ... . S S, 4 95
Grayshale.......... i} 10 101 10
OB o e 1 1 102 11
Clay and:coal .. e s svs v R —— 2 103 1
OB D RE O a7 o b TS (2 3w AR T S 5 3 108 4
HIAle BUBY: s i s ey S i b A 15 4 123 8
Coaly (Bevler)v: s aris s me Sl mr i sy 1 3 124 11
Shale; dark Bray: o va ey daaamsr ek en s e 2 8 127 7
Bandebone Bray. « il de e e s B e 8 1 135 8
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GRUNDY COUNTY—Log of Trenton Coal Company’s coal test No. 1—Continued.

Thickness. Depth.
Ft. In. Ft, In.

R N N B S e e 1 136 8
Bandsbone, Bard § i i meiia e aie s s i s am e b 6 137 2
Black slate, soft. . ......... .. ... ... .............. 6 143 &
Shale, sandy, Bray. ... .o, 1 144 2
Limestone hard. ... ... ... 0t 6 144 8
TVEUDO o im0 B L S L A 11 145 i
L ] T —" 5 146

CEray BIRT0: o i s e S T R R AT T 1 6 147 6
Limestone (Lower Ardmore?)... ... . ... .......... 2 147 S
S T o T, T e T T o 3 3 150 11
BoRDE DI i A S R e 8 6 159 5
PRl P A S T T S D R R R 5 164 5
Blate; Aark; i v s N R S S T 2 6 166 11
D i m i b B 05 M 588 s oy ooy o s 8 167 i
Soapstone. . . ... e ] 176 7
Hard sandstone.. . ........ ... ..... ... oiuinin... 8 177 3
EORDEVOIIEL oo v g oo s e s R i e R 6 2 183 5
SIS DR BIE S oo vt e by SO D P 2 185 5
LROBN 50 mmnmera s o m ST N D LR TR o e i I R 1 185 6
BORDEVOIIR: & v cosiv st o b e T o U S s 1 186 6
Bl v arrmrar s S R R T 2 186 8
BOBDEONG: ;v S e s SR e e ] 5 192 1
Grayslate: s s e i s T e 2 194 1
L e o e e T O T o R e A R o 15 6 209 7
AN O v R S R e e e (] 210 1
[LPr1e T a1 T e e A g 10 9 220 10
LAimestone. . ... ... e s 6 221 4
BHAle, BraY. ..o ov v e e e e 21 242 4
Slate, black. . .... ... R S T R s 3 245 4
BORDEEODIO: . v oo i essme 31 i S R A e e i 10 255 4
TAMPBEEONR - . s v wememss b Fom T S 53 e 8 256

BatdBbONe: . ow i oo S e e a4 1 6 257 6
BOMPEEOTLE s v e T T L e S 5 6 263

Black Blatie: i i fm s B o B R 1 264

el e e S R 2 264 2
o e b R 1 265 2
Bandabone, 8ofb e i e e e g 15 280 2
BIALICEEETO 4 43 2ot 0 aiimim 2bie m e e o simaim et e e e e e s 10 7 290 9
Coal. oo e e 1 6 292 3
Fire clay... ... 1 7 293 10
25307 £ e oL RSNV e 3 2 297

BlLate, BRI o s s O e R R R O 2 4 299 4
CORL L < re o i o e s R e S R R T 4] 299 10
Bk oviavesanm T e R e e T S RS " 299 11
R T e T S SO G A G AT 11 300 10
Boapstone o siae s snt B s 4 4 305 2
BRI BhOme: & e R S T N A SR A 8 305 10
Ml abey Dol (oo L e R 2 307 10
BANAB N, 3 A e A A R S e el s e oy 6 308 4

Total [depth

(Note: Thisis the deepest of seven coal tests (wells No. (2) to No. (10) Pl. 1} drilled in
this vicinity. This does not inelude well No. 5 and well 9, logs of which are published.)
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GRUNDY COUNTY—Continued.

Log of Trenton Oil & Gas Company’s Collier Estate No. 1. Location: SW.1/4 SW.1/4
sec. 18, T. 61 N., R. 24 W., Grundy County, Mo. Elevation: Uncertain (745 to
760 feet). Completed 1911. Well No. (9). PL 1.

The driller's log of this well has not been obtained. Incomplete samples are as follows:
500—8and, fine to coarse grained. Grains angular. E
500?—Limestone, buff to gray and mottled gray—white chert,

S00—Limestone—Dbufl, erystalline.
840—Limestone—dark gray, fine grained, some chert and gray, crys, Ls. in sample.
940—Limestone—gray, finely crys.

1030—Limestone—dense, and some crys.  Ls.

1080—Limestone—gray, crystalline,

1090— Limestone—bufl, erystalline.

1130—Limestone—brown, crystalline, some gray Ls.

1152—Limestone—dark gray, dense.

Pennsylvanian Systeml. . . ... ..t e e 0 to 500
Mississippian System:
Warsaw Limestone in sample at. . . ... i o iiii i iiwiin e, 500
Keokuk-Burlington limestone in sample at, .................... 800
Chouteau limestone in sampleat... ... ... ..o i oo e, 840

Devonian System:
Callaway and Cooper limestones, 5 samples at 940, 1030, 1080, 1090,
1130.

Total depth reported 1198,

Log of R. H. Wood and Company’s Citizens State Bank (Robinson) No. 1. Location:
NE. 1/4 SE. 1/4 sec. 14, T. 61 N., R, 25 W., Grundy County, Mo. Elevation: 980
feet (aneroid). Completed Sept. 30, 1931. Well No. (11), P1. L.

[l 1

Thickness,| Depth,
Ft. Ft.
Pennsylvanian system:
Kansas City group:
Nosamples. . ...ttt N 20 20
Limestone, tan crystalline, somewhat fossﬂlferous (Buth—
| 5 25
Limestone as above, with black platy shale.. .. ........... 5 30
Shale, sandy, slightly calcareous. . ....... ..o iniinn 15 45
Limestone, gray, dense, sparingly fossiliferous (Hertha). . .. 5 50
Pleasanton group:
No-BamPles: v a s e e e e e 30 80
Shale, sandy, micaceous, calcareous, with some siderite (clay
ironstone) in the top of five feet, . ..., ... P 15 95
Sandstone, shaly, calcareous, medium coarse gr.nmd ...... 20 115
Limestone, tan, fossiliferous, with black shale............. | 5 120
Sandstone, arkosic, with much mica. ecalcareous in part—
gome calcareous fossils. ... ... ... ..o o 40 160
Limestone, tan, shaly, with greenshale. . ................ 5 165
Shale, gray, slightly caleareous.. . . .. ... 5 170
Shale, gray, sandy. Sand very fine-grained, micaceous. . . . a0 200
Henrietta group:
Limestone, shaly, with gray green shale, pyrite. . ......... 5 205
Limestone, gray, fossiliferous. . ... ... ... .. .. 00000000 5 210
Limestone, shaly with black shale (Lexington horizon).. . . . 5 215
Limestone, light tan and gray, medium coarse grained,
argillaceous and sandy.. . ... .. ... ... ... 10 225
Limestone and shale, somewhat sandy................... 5 230
S8hale, gray, with thin beds of siderite... ... .. ... ........ 10 240
Limestone, shaly, with same glauconite.................. 5 245
Limestone, as above, with black carbonaceous shale.. . . . b 250
Limestone, brown, fossiliferous. . . ...................... 5 255
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GRUNDY CO.—Log of R. H. Wood & Co.’s Citizens State Bk. (Robinson) No. 1—Cont.

Thickness,| Depth,
Ft. Ft.
Cherokee group:
Sandstone, medium coarse grained angular, slightly calcar-

BOUE: 51 v v SRR ST R P S SR i 20 275
I B T 7 T ek T S S e 15 290
Sandstone, much miea.. ....... ... o iiiiiii i iaiieas 5 295
o T8 T e AR LR P R g S G e 10 305
Sandstone, very angular grains, mica, ... ................ 5 310
Nosamples. . ... .o e e 15 325
Sandstone, angular grains, mica, slightly calcareous. ...... 10 335
AN O BRI o010 e a5 o AT T M8 3 6T 25 360
Limestone, sha‘ly, glauconitie, (Ardmnre 1721 471 1§ SO R 3 363
Shale, black, somewhat CaAlCATOOUS. « ... vvivenrineerens 2 365
Shale, gray, calcareous.. . ...... T T N R B R 10 375
Shale, black, calcareous, somecoal. .. ....... ... ........ 5 380
Shale, gray, somewhat caleareous. . ..................... 10 300
B e B s e e o A e R R R TR 5 395
Bhale; gray paid-red L s S T e 5 400
Shale, gray, calcareous in upper part. . . ............... 7 10 410
Shale, gray, CaAlCATEOUS. . . , . ... v vt et iner e anernnenes 5 415
Shale, gray, with siderite oolites. . ....... S ——— 10 425
Sandstone, very shaly, with siderite cuncret.mnsh I 5 430
BhRLS, PrAY, CRECBICOTIR. v« cov ez 5,000 w5k N K S 5 435
Sandstone, shale, siderite. . ... ....... ... i 5 440
O BRIDEBE . oo v mme o SN B e e e M 35 475
Shale, pray, WIth BIEerIbe. oo wasnevininm e mibr e e s s 5 480
Sandstone, medium fine grained Argillaceous, with siderite. 10 400
Shale, gray, with siderite oolites. . .. .................. 5 495
Sandstone, medium coarse, with some feldspars altenng tu

Bl R D B e A s R 5 500
Shale and sandstone, thin bedded, micaceous, with siderite, 20 520
Nosamples. . . . ... e 15 535
Shale, sandy, with mica, plant remains, and siderite (con-

CFORIBIT Y o oenruiscms o s b e e e s R 0 S 15 550
Sandstone, mica, plant remains. .. .., ... T S SRR o 555
Bhale; gray, with miea: . oo s dvioamie s s b5 560
Sandstone, with mica and plant remains. . ............... 15 575
Sandstone, with black carbonaceousshale................ 8 583
R L e ey g T G e 7 590
Sandstone, angular, medium coarse with some feldspar and

PRCE 5 e S A T L R R T SR R 40 630
No samples 20 650
Sandstone, fine grained, gray, with siderite beds. . ........ 5 655
Nosamples. . ..........oo00inan. I S 45 700
8and, very coarse grained............... T —— [id 706

Total
depth

Descriptions and correlation hased on a study of samples of cuttings.
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GRUNDY COUNTY—Continued.

Log of Medicine Valley Coal Company’s shaft. Location: SE. 1/4 NW. 1/4 sec. 32,
T. 62 N., R. 22 W., Grundy County, Mo. Completed 1894-5. Shaft No. (12), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Plelstocene series:
RO e s e P R VT A R 1 i
BB oo i e e R R Y 1 6 2 6
DR OIED0 gt A o B R 8 o i e 10 12 6
Mixed sand clay and water clay. . ... ... o000, 9 21 i3
Pennsylvanian system:
Shale:-bard; i e o T R R T R e N 20 41 6
Rock: Bard; blue:; ;7 ios@aoi i DIURianai= T 4 45 6
Shale; Heht, Bard . . . coworiia o dndiaisipasi s ey 16 61 6
TAMOEUODE, LAY + v o v v v v v vr e smem e rea oo dsaassn 130 191 6
Shale, blue, hard.. . ... ... i 16 207 (]
Fossil rock. . . ..ot 4 211 (3]
BRA1E, WEB BT R oo i o s gsmam e s os i s s o e s g w8 5 216 6
TAMOBEBIE oo s o v o R S T e 2 218 3]
BT oo o Pt A A R S TR TR 14 232 6
OB e s sy S T A R T T DR R 2 8 234 2
Drilled below coal. . ow i ine s e e ey vy
B s e o S R S R S S A A S S R A 15 249 2
Shale; Bard, Dlge; s Rl s s s SaEeEs 10 259 2
Granlte: BRONB . | v e S G e S 4 263 2
Total [depth

Log of John Tolle Fee No. 1. Location: E. 1/2 NE. 1/4 sec. 27, T. 62 N.,, R. 23 W,,
Grundy County, Mo. Completed July, 1913. Well No. (13), PL I

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Yellow elay s e R e RS A W T R R T 140 140
B g e S R e R R 140 280
Pennsylvanian system:
Shale and BOEDEOIG. L o bl & aia e SR ST S ST 260 540
Shale and sandstone with hard layers like below. ............. 65 605
Hard layers of yellow red, greenish gray and dark and black
sandy rock, some sandstone layers between............... 20 625
BTG BT ANV wrrs i om0 8 16 80T 85 w0 o LT 0 13 638
Total
depth

Log of well of H. F. Fickel Fee No. 1. Location: NW. 1/4 NE. 1/4 sec. 18, T. 60 .,
R. 22 W., Grundy County, Mo. Well No. (15), PL. L.

Thickness, Depth.

In. Ft. In.

Pleistocene and Recent series: ‘ ‘
o 125 125
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GRUNDY COUNTY—Log of well of H. F. Fickel Fee No. 1—Continued.

Thickness. Depth.
Ft. In. Ft. In.
Pennsylvanian system:
Cherokee group:

HALD TOCK . o0 mmming sz v soemeaosimn s o e o 4 6 129 6
D o 10 139 6
Hard POCK o amm e b s s S b e R i 140

Bl DR T o ot v e T e R 9 149

Hartd POSk: o i e R 1 150

Boapstone:: i e @ sen e S mini iR e s 20 170

Rt L g g B P L A P 9 179

6571 RPN L 7 R P TP S P e i it 1 7] 180 5
Boapstone. . . ......ovrin i e e 27 207 5
Coal. . e 1 208 5
Soapstone. . . . ... e 22 230 5
DO a6 ot B B S 10 231 3
DB IV 5o e i I G S e A e 5 236 3
Sanid, POEIHON: oo ocvmm s mammine s s T 8 244 3
HARQ PR oo e e T S 10 245 1
BOAPELOMO, 7wl e e e e s 6 251 1
120 D1 B s o T e e e e e A e S 9 251 10
DO T R T G R L N B T s 3 6 255 4
e Oy S T S S R B S s 2 257 4
LT e P e e L 1 6 258 10
Fireclay.. . ... e e 6 264 10
Boftshale......... .. ... .. iiiiiiirnrionnns 14 270 10
Coal. .. e 6 279 4
BRI, v, e o 8 B W AT 10 289 4
FEATH PO o i oo i s o R P RS TR 1 5] 200 10
RO BTEOM B, o i R s b B S i 3 203 10
RIHATE s carmbte d i R 0 S e A S 21 314 10
Ban At OBS 0 R A R S R e 20 336 10
Boapstone: oo dwia dain s L R 40 374 10
B gk e s S L T U 30 404 10
Baatd SO0 s S R R e e B D S S s S e 40 444 10
Hardrock. ... ... ..o vnrreiinnrrnnrnnnernsos 1 6 446 4
BoapStONe. . . ... 20 466 4
Bandstone, white porous. ..................... 30 8 497

Total |[depth

KNOX COUNTY.

Log of Geo. S. Washburn well. Location: SW. cor. SE. 1/4 sec. 25, T.61 N.,,R. 10 W,
Knox County, Mo. Elevation: 729 feet (aneroid).

Completed 1901. Well No.

(1), PL L.
Thickness,| Depth,
Ft. Ft.

I e o R S S S S R s 190 190
TAMEBELOMB . . . . ..o v ot v n s s e nm e e e e 100 290
BhALE. . e e 80 370
LAMEBLOTIE . . o oottt e e e e 355 725

Total

depth
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KNOX COUNTY—Continued.

Log of J. W. Ronner well. Location: SE. 1/4 sec. 31, T. 61 N., R. 10 W., Knox County,
Mo. Elevation: 740 feet (estimated). Well No. (2), PL 1.

Thickness,| Depth,

Ft. Ft.
ollom LA A e A T A T T S R S A 25 25
Whiltte Hmesbome e e s S mialil e s e D R R 135 160
Bol blme gl e L R R e G e e R e N h « ot 104 264
Limestone and flint, white, hard. . ... ... ... ... ... ... .. ... ... 256 520
White soft sandstone. .. ... ...t e 3 523

Total

depth

Log of Orville Smith No. 1 Snelling. Location: NW. 1/4 NE. 1/4 sec. 35, T. 61 N.,
R. 11 W., Knox County, Mo. Elevation: 775 feet (aneroid). Completed July,
1938. Well No. (3), PL 1.

Thickness,| Depth,
Ft. Ft.
AN O I O e N B e g B T s 115 115
Mississippian system: :
Osage group:
Burlington-Keokuk formations:
Limestone, white. . . ... ... .. 140 255
Kinderhook group:
Hannibal formation:
BATEAREOIG, T .oy i i s A e e 10 265
BRAL G BN v o R T L 10 275
Nosamples. . .......... S e S N AR 80 355
Louisiana formation:
Limestone, Aense ELaY . oo o S an BT R g 10 365
Mo samplen: o oy S e S T T R T R T 20 455
Devonian system:
Callaway formation:
Dolomitie limestone, sandy.. . ... ........... .. ...... 15 470
Limestone, very sandy.. . . ... ...ttt 5 475
Dolomite, buff finely granular. ... ... .............. 25 500
Cooper formation:
Limestone, lithographic, ....... .. coivrviniiinninn a5 595
Total
depth

Correlations and deseriptions from sample study.

Log of City of Edina well. Location: SW. cor.sec. 18, T. 62 N., R. 11 W., Knox County,
Mo. Elevation: 816 feet (aneroid). Completed, spring of 1015, Well No. (4),
PL I _

No log available. Total depth 804 feet. Water had salty taste.
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KENOX COUNTY—Continued.

Log of Midland Oil and Gas Company’s W. H. Nooning well. Location: NE. 1/4
SW. 1/4 NE. 1/4 sec. 3, T. 62 N., R. 13 W., Knox County, Mo. Elevation: 781
feet (aneroid). Completed March, 1908. Log by R. F. Ammons. Well No. (5),
PLIL

Thickness,| Depth,
Ft. Ft.
BIACLE BUML O BRI ..o oo o e s sps imweisimsn 40 oot e s S g e e 11 11
Bk 1oa8a 8RN .. oo amvnmoa s i v R e 7 18
Conglomerate mass, sand, wood gravel and water, .. .............. 53 71
Y B O BB oy s S S R N SR 18 &9
Black: jack or black shale o s i L s i s e e 30 119
Light:shale with somme samd . 0 L e s i i d s hnt s 2 s are e e s 11 130
Lime, bed rock (water at Bottom).. ...t nr e, 25 155
Gray shale with some sand. . .. .. ... ... . ...t iiiriernnnrnnnnnn. 15 170
BIack Shale. . . ..t e e 3 173
LAIIE. L L e e e e e e 10 183
e ) 3 186
LI, L o e 114 300
RBLEBATIA G 0. oo i 5w s o o B o4 K S i T e SR 14 314
R o e D S N 8 Y B T 100 414
BN PR BERT 00w o e e o T A R S T e 7 421
IR o s T o R, T D 3 a1 512
Shalel-Blue Sdmed s s e S S s R s T 188 700
Lime: (artesian wator at 8735 oo it it i sy i e s s e 173 873
d B e L N D e R 0 e e e S S 82 955
3 B A e e A 11 266
WHIER BRI © o . it iit ey ey v e ee e e g e e e e b a s 74 1040
1 4 1044
Ofl-bearing sand. .. ...ttt e 6 1050
Water-bearing sand. ... ...ttt i 30 1080
L, Hrown.nd BRernE HEOKON . o oo b verimosmm im s e s 228 1308
Total
depth

{The base of the “‘Mississippi lime’' is probably at 512 feet.)

Log of Midland O. & G. Company’s G. W. Pulis No. 1 well. Location: SE. 1/4 sec. 12,
T. 62 N., R. 13 W., Knox County, Mo. Elevation: 775 feet (estimated). Com-
pleted 1909. Well No. (6), P1. 1.

Thickness,| Depth,
Ft. Ft.
TIOME - o oo S T T T S S T T R S 4 4
Sand: SN Eravel. .o s s S e S R 8 12
EAPHL GRPE CHRI oo covmve s s e B S S i S e S L ) BE 97
BanG AN Bramol s i S 15 112
BT A e L R D R S R R e i e S 60 172
Limestone and flint shells. .. ... 0 it ie e e ennes 84 256
= L R R P et o e e 2 258
B0 e ) o 60 318
T 162 480
LAMESEOME . L .ottt e e e s 74 554
Shale.........oovviiuennnn., e S T B RS 15 569
Magnesian limestone with waterat bottom....................... 84 653
EARTBEDOIG & v 0o om0 A T S o T s e 76 729
RED BANARTONE. ¢ - coiviwe o mimin i e e e T S s 11 740
Shale—estimated (should be limestone).................ooivinn.. 122 862
B AT I e T S L S S T U e T 24 856
Total
depth
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KNOX COUNTY—Continued.

Log of Prudential Life Insurance Company’s No. 1 Black. Location: SE. cor. sec. 22,
T. 62 N., R. 13 W., Knox County, Mo. Elevation: 850feet (estimated). Com-
pleted August, 1938. Well No. (7), PL. I.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
R e o S s N S e T T R i 122 122
e T A B N N T B G S s R R 30 152
Blae T e T A A B RS R 22 174
Mississippian system (Meramec Group):
Warsaw formation: .
LAmestone. . oot e i i e 26 200
EIOTOMEIES - 1.0 oy s b 0 A A R it 5 205
L AT E T 0TI, IO TEN iy s oo b i o e 2606 S S o i 35 240
DoloTrte, CHBEE o s i R A R 10 250
IO BB DI .0 ie i i o e M e M T B W T K 5 256
Total
depth

Correlations and descriptions below 174 feet from sample study.

Log of J. E. Anderson well. Location: NE.1/4sec.32,T.63 N.,R. 10 W., Knox County,
Mo. Well No. (8), PL I.

Thiclkness,| Depth,

Ft. Ft.
IR IR ... . . vommerermsns sin diven S SR A R A e 130 130
Gray HMestome ., ... ..ottt tat i tas e aaanancnsns a0 _ 160
Greem BHAIE. . . .. oot e e e e e 40 200
TSRO BT TTIE « i sy s s aoiss S AR A A S s st 154 354
Sandstone ? white............. i R R R S T 1 355

Total

depth

Log of Virgil Kaser well. Location: SW. 1/4 NE. 1/4 sec. 6, T. 63 N., R. 12 W., Knox
County, Mo. Elevation: 838 feet (aneroid). Completed 1912. Well No. (9),
PL L

Thickness,| Depth,

Ft. Ft.
Drift clay and probably a little coal measures. . .................. 200 200
Blate S0 d CoMl o v i v s S e R R A R S T e e e 5 205
Limestone;: shelly on b0 o s v e s e s e e 30 235
o reemn e e S e S S R P R 5 240
Limestone. . ...... e R T S R S SR e R ST 25 265
Blafo and & Httle oAl o sn s annsise s R EEadEE T s e e i 3 268
Light colored shale,. ... ........ D v pomnon it e St R A T R A DR D 22 290
Black shaleand coal. .. ..... .. ... ...t iiiiiiririrannennnns 3 203
- AP 50 343
Eeatoney WIHEEBHIL, o o oo aioom s i v s s bkt 121 464

. Total

depth
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KNOX COUNTY—Continued.

Log of J. J. Childress well. Location: SE. cor. NE. 1/4 NE. 1/4 sec. 8, T. 63 N., R. 12
W., Knox County, Mo. Elevation: 837 feet (aneroid). Completed 1910. Well
No. (10), PL 1.

Thickness,| Depth,

Ft. Ft.
Sl B T RPN R T e R S 173 173
BT 05 s i maio S P e S T B R T R T a7 270
Blwe: SIS i R T SR R T 3 273
Dol DO s i e S T S DR 30 303
W R s he . e A S e e ik g 8 s e 10 313
DEMGETOTIO & v i00h b8 a0 e memie 48 s are o mimes #1010 A8 9ot an Rttt et 57 370
Hard blue granite, .. ... ...t 4 374
Limestone and flint. . .. ... ... i e 94 468
White sandstone. . ... ou ittt e s 10 478

Total

depth

“Hard blue granite” at 370, probably flint. Top of “*Mississippi lime' at 173 feet.

Log of John Longworth well. Location: SW. 1/4 sec. 10, T. 63 N., R. 12 W., Knox
County, Mo. Elevation: B810 feet (estimated). Well No. (11}, P1. I.

Thickness,| Depth,
Ft. Ft.

Drift elay. .. .. e 100 100
LAMESLOTIE . . . Lottt e e e 100 200
BV RIS R O e T Y S 50 250
ARG o oo oo moon-sossmmon s 0 S T B B S S 150 400
HANdBEEONE CHRTOTY o wow s vid oo Sl £a0s o0 o 0 gl s e 4 404

Total

depth

Log of Midland O. & G. Company’s No. 1 Thomas Early well. Location: NE. 1/4
NE. 1/4 sec. 22, T. 63 N., R. 12 W., Knox County, Mo. Elevation: 756 feet (ane-
roid). Completed 1908. Well No. (12}, PL. L.

Thickness,| Depth,

Ft, Ft.
L] T 60 60
LAmestonme. . ... e s L —— 72 132
BRALE. . L oot e | B2 " o184
B O BRI S WEIEBES . - vy om0 A0 8 R R A A S R 122 306
B BEMBREOIYE . . oo s om0 o i 515 S o e i v e i T2 378
TATOOBRORIE < i s i e o 0 R S e S S S T 75 453
BB o oo iy s o o T R P 236 689
Elght eolored: HrnmEStomes ooy - 4 v amvin v e sl aianms s i aiie 142 831
Brown HIneBbomes i s e s L S T e 69 900
BARAEbome. - e S e I ST I S A L T 44 044
BhRaka: s SR SR A R A e e A 7 951
=10 1 e AR 31 982
LAMEStOME . . .. oottt et e e e s 468 1450

Total

depth

(The base of the ""Mississippi lime" is probably at 453 feet, and the sandstone from 900
to 982 feet may be the St. Peter-Everton formations.)
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KNOX COUNTY—Continued.

Log of Atchison, Topeka and Santa Fe Railway well, at Baring, Mo. Location: NW.
1/4 NE. 1/4 sec. 26, T. 63 N., R. 12 W., Knox County, Mo. Elevation: 803 feet
(aneroid). Completed 1912. Well No. (13), PL L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
B CLAT o 5o s s i S s e e T e 100 100
Mississippian system:
Osage group: |
Limestone, cherty.. ...y 175 | 275
Sandstone, gray micaceous. . ... ... ... ... ... ... 5 280
Nosamples. . ..o 130 410
Kinderhook group:
Chouteau formation:
Limestone, lithographic, gray, some chert........ .... a5 465
O B TIIOR  cma aescs H  A B B G i A s 45 510
Devonian system:
Limestone, Mttle chert. .. coovvsni i iriiorines 205 715
Limestone; eherty.. oo cuin v merissaTisians 145 860
No sample.. ... T S N S R e 5 865
Ordovician system:
Kimmswick formation:
Dolomite, some chert.. .., ........ ... .0coorine.o.. 70 935
NOSamPle. .. e 5 940
Plattin formation:
LE 0 T P T 11 R e R T 5 945
8t. Peter formation:
Sandstone, white.. ... R R S T ST S 45 990
Everton? formation:
Pomite,  WHITEL e R s R e A T i 10 1000
I BTN o o T s o R S A 10 1010
Bandstone, whiteoov oo oo s s soais 29 1039
(Canadian system of E. O, Ulrich):
Jefferson City, Cotter formations:
Doloraite,; ver s SARAF | v v b s e hs e m e e erar A6 1105
Nosamples. . . ... ... e 75 1180
Dolomite, cherty and sandy............ e 60 1240
Dolomite, cherty, small amount of sand . . . .......... 210 1450
B0 ERITDLBE o v no et o i VS A S I AN 102 1552
(Ozarkian system of E. O. Ulrich):
Gasconade formation:
Dolomite, cherty......... R S S R R R 140 1692
Gunter member:
Sandstone, poorly sorted................. S 150 1842
TN A I DO e e S T D R R R D 283 2125

The above correlation is based on a study of an incomplete set of samples. A log of
this well, based on a study of a more complete set of samples, appears in * Underground Water
Resources of [owa,” Vol. XXI, P. 620, Towa Geological Survey. Tt is reprinted on
the following pages:
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EKNOX COUNTY—Continued.
Record of Strata in the Atchison, Topeka and Santa Fe Railway well at Baring, Missouri.

Thickness,| Depth,
Ft. Ft.

Pleistocene (100 feet thick; top 808 feet above sea lcva]) .

Till, blue predominantly Cla¥e¥. ... i aisios i 100 100
Carboniferous (Mississippian):

Saint Louis limestone and Osage stage (365 feet thick; top 708
feet above sea level):

Chert, with white limestone and chaleedonic and erystalline

SIS - S A G e R e e e e AT ae A 175 275

Shale, green gray, highly arenaceous; with minute irregular

grains of crystalline quartz, calcareous...............

“Limestone, white;" nosample. ......................

Sandstone, very coarse; very imperfectly rounded grains of

quartz and other minerals; water heading at 180 feet

DLW BT D G o oy v i b a0 8T i S b 15 360

Chert; fine sand of particles of eryptocrystalline silica with

some white limestone and some crystalline quartz;

280
345

S

waber at: 875 feel cvu s uiarnieain v TR s 15 375
Marl, light yellow; rapid effervesence, large siliceous and
argillaceous residue.. . ... ... ... ... .. A SR 2 35 410
Limestone, light drab, fine-grained . . ... ... ... ... .._....... 55 465
Kinderhook, stage (33 feet thick, top, 343 feet above sea level)
“Shale”;mosample. . . .. ... e 28 493
“Blue elay’;nosample. .. ... ... ... R, 5 498
Devonian (217 feet thick; top 310 feet above sea level};
“Limestone’ ; Mo BAIMPIO . . . . .0 «owvas s s sy s <on s Ay 12 510

Limestone, gray; rapid effervescence; earthy, fossiliferous,
with joints of crinoid stems and fragments of shells of|
brachiopods; in flalky ehips... .. oo vieomicyvaans i 205 715

Silurian (150 feet thick; top 93 feet above sea level);

Limestone and sandstone; limestone, light yellow gray, rapid
effervescence; sandstone, fine-grained, larger grains of
pure quartz and well rounded, a few secondary enlarge-
ments; much cryptocrystalline silica in chips; water at
BOO feet.. ..o e e 145 860

“Hand"; no sample. ... e e 5 865

Ordovician:
Galena limestone (69 feet thick; top 57 feet below sea level)
Dolomite or magnesian limestone, cherty; in brown crystal-

line sand; water at 900 feet. . . .. ... ... .cvviinanana, 69 034
Decorah shale (4 feet thick; top 126 feet below sea level)
e hale s Ho - BAmMPle v varaiig] | s A A R 4 038

Platteville limestone (6 feet thick; top 130 feet below sea level)
Limestone, light gray; rapid effervescence; some chert; in
Al OBIDE. o T s e e s e e e (i} 044
Saint Peter sandstone (46 feet thick; top at 13 feet below sea level)
Sandstone, light yellow, fine grained; of pure quartz, grains
moderately well rounded, some showing secondary en-

largements; 4 samples; water at 965 feet. .. .......... 46 990
Prairie du Chien stage (702 feet thick, top 182 feet below sea level)

Dolomite, light yellow; in sparkling sand................. 10 1000
“Slate Blue' i no 8ample. .. ..ot rvvniivvsesvinaains 9 1009
Sandstone, buff, very fine; grains imperfectly rounded. . ... 30 1039
Sandstone, coarser, heavily rusted; water bearing, . ....... 2 1041
Dolomite, bufl and light brown, cherty, highly arenaceous;

S:namaples i oy s AT I SR S SRR SRR 67 1108
Dolomite, light brown and gray, oolitic, cherty, somewhat

arenaceous; 3 samples; water bearing at 1140 feet. . . .. . 97 1205
Dolomite, light buff, highly arenaceous.................. 35 1240
Dolomite, light buff, somewhat arenaceous,.......... — 78 1318
Dolomite, light buff, highly arenaceous and cherty ., ....... a0 1408

Dolomite, buff; some sand in drillings. . ................. 86 1404
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KNOX CO.—Record of Strata in the A., T., and Santa Fe Ry. well at Baring, Mo.—Cont.

Thickness,| Depth,
Ft. Ft.
Dolomite, light gray; water heading at 126 feet below curb. 21 1515
“Limestone" (dolomite) no sample water at 1535 feet. . . .. 20 1535
Dolomite, cherty, somewhat arenaceous; 2 samples. . ....... 37 1572
Marl, light buff, in concrete powder; and dolomite, in fine
TOUBRRL o4t TS0 T o S A T 4 1576
Dolomite, light baff. chertyi oo svowiiias e e 14 1590
Dolomite, lght yellow. ... i iiiiuas i 35 1625
Dolomite, Hght brown, . . ... ..o oiiiiive i iiiniaaan 17 1642
Dolomite, rusted grains with some chert and a few grains of|
FoihE:5 v 30" 1 [ I PR S S e S I R 4 1646
Dolomite, bufl with some chert, minute grains of quartz
sand and a little glauconite; 2 samples. ... ........... 20 1666
Dolomite, buff, cherty, 2samples. . ... ns 26 1692
Cambrian (150 feet penetrated; top 884 feet below sea level)
Sandstone, light yellow, in clean guartz sand; grains well
rounded, larger grains from .6 to 1 millimeter....... .. 8 1700
Sandstone, light yellow, coarser; 3 samples. . ............. 60 1760
Sandstone, light yellow, with some green shale............ 14 1774
Marl, light yellow-gray, calcareo-argillaceous. ... ......... 8 1782
Samdstons, whitigh ... raisiie seiss s wmmaeiag 11 1793
Sandstone, bufl, rounded grains, with an admixture of marl;
BTN 104 1 Rl ¢ P ek 8 G B0 e 49 1842

Log of Midland Oil and Gas Company’s No. 1 Wm. Gibson. Location: SW.1/4 SE. 1/4
sec. 30, T. 62 N., R. 12 W., Knox County, Mo. Completed about 1908. Elevation:
825 feet (estimated). Well No. (14), PL. L.

No log available; total depth reported to be between 700 and 800 feet.

LEWIS COUNTY.

Log of G. W. and O. W. Tomlinson well. Location: SE. 1/4 SE. 1/4 sec. 27, T. 60 N.,
R. 6 W., Lewis County, Mo. Elevation: 525 feet (estimated). Completed June,
1915. Well No. (1), PL. I.

Thickness,| Depth,

Ft. Ft.
T 4 (L Y — 470 470
Limestone, gray, crystalline with some sand (Devonian 7).......... 20 490
PHO EATNDIOE - csim oo i e R s T W S R A A 229 719
Total
depth

(Well flowed at 710 feet; estimated top of 8t. Peter sandstone at approximately 710 feet.)



Missouri Geological Survey and Waler Resources 61

LEWIS COUNTY—Continued.

Log of William Mensendick well. Location: 3 miles southeast of Ewing, Mo.; sec.
21 (?), T. 60 N., R. 7 W., Lewis County, Mo. Completed 1905. Well No. (2), Pl L.

Thickness,| Depth,
Ft. Ft.

Recent or Pleistocene series:
Yl OW B B o o i v v ve ettt s e e e e e e e e e e e e e 18 18
Mississippian system:
Meramec and Osage groups:

WHLE DIDROBEOIIE. o ain im o ss sy hod e 0 e A S R 35 53
L L1 — 4 57
FAMBEROTIE o icna i B e b o o s e W S T S 13 70
BHAIE . i i s e R G e 50 120
Ciray Hmeshone . cesimniv s fo s i i s mi s s s s ress 100 220
WV 8 e e s i o e T R S T i 80 300
Bhalen: oy aieree eest e Sl i e S e A R TR 5 305

Total

depth

Log of the W. H. Thomas No. 2 well at La Grange, Mo. Originally known as the ‘“La
Grange Mineral Prospecting Company” well. Location: Approximately SW. 1/4
sec. 30, T. 61 N., R. 5 W., Lewis County, Mo. Elevation: 580 feet (estimated).
Completed January, 1888. Well No. (3), PL. L.

Thickness, Depth,
t. Ft.

T L ] 0 0 0t bl B im0 S A . S o B B R S, A R B R S A 15 15
LAMESTOII . o . oottt e e e e e 200 215
BRale. ..o e e 65 280
LETORBEOTS, BT o oo ioe s s s 0 o R R R 65 345
Bhale, soft; slate or soapstone. .. ............. Iy — 150 495
Dey M Trenton! (T3 POCIE wo v s it g o e T R T 150 645
5 I oo ) 1 P AP O VR 155 800
R EGOTUE W 5o s i e e T R T A R i S 50 850
Total

depth

The base of the '*Mississippi Lime” is probably at 215 feet, and the sandstone from 800
feet to 850 feet is probably the 8t. Peter sandstone.

Log of the Silas Lake well at La Grange, Mo. Location: Approximately SW. 1/4 NW
1/4 sec. 31, T. 61 N., R. 5 W., Lewis County, Mo. Elevation: 480 feet (estimated)
Completed in 1913. Well No. (4), PL. I.

Thickness,| Depth,
Ft. Ft.

AR o oo o s i A g o R R R B W S s o 20 20
Faimestone with N, oo sasiems i in s e G E e s AN 68 88
Limestane with HInt: oo oo riia vl iy 5 93
Bhiabewallomr; DM s o b o LS N S e B A S s 72 165
Limestome; DROWEE, 0 s s i e T s s 20 185
T R O R i e T e e e AR e e D bt A AT o 25 210
1 150 360
LAMOSEOTIE. & o oottt e it et et et e e e e 158 518
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LEWIS COUNTY—Log of the Silas Lake well at La Grange, Mo.—Continued.

Thickness,| Depth,
Ft. Ft.

Limestone with galena: .ox s cisii v immmmaii s i by o 520
LA abres L e A e A T S R T R 14 534
B stons, i i aae o s b A e R AR R R s s 8 542
F 7% U4 a3 L T i g o PR of oo Y P O 10 552

Total

depth

The base of the " Mississippi Lime" is probably at 93 feet.

Log of W. H. Thomas No. 1 well at La Grange, Mo. Location: NW. 1/4 SW. 1/4
SW. 1/4 sec. 31, T. 61 N., R. 5 W., Lewis County, Mo. Elevation: 481 feet (esti-
mated). Completed in 1887. Well No. (5}, PL. I.

Thickness,| Depth,

. Ft.
b o T g e B G S G A R e S S 15 15
T 1 e e e s LAl e S e e L e et ks 80 95
8 e e B A T S 70 165
Limestone, s0ft. . ... e e 55 220
Slate, soft; shale, or soapstone. ... ....... ... | 155 375
T R DO TN L oo bt o o 0 T A R A b | 110 485
O ORI ™ i s oo S S S B W S S 200 685
Bandstone, White, wery BoTE. .ocvsmiis oo e s e oo e ‘ 115 500
Taotal
‘ depth

The base of the “‘Mississippi Lime' is probably at 95 feet, and the sandstone from 685
feet to 80D feet is probably the 8t. Peter sandstone.

Log of Charles Mensondick well. Location: NE. 1/4 sec. 6, T. 61 N., R. 7 W., Lewis
County, Mo. Completed 1919. Well No. (6), PL. L.

Thickness,| Depth,
Ft. Ft.

PO OB <o g T S ST STy AT 882 882
Sandstone ("'Top layer of the 8t. Peters™). .. .. o vviiiviviss oy | 12 894
B 5 T R T T NN e 14 908
“Bottom layer of B Pebers’™ oo v S sl i S R e 80 988
Total

depth
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LEWIS COUNTY—Continued.

Log of city of Monticello well. Location: SE. cor. NW. 1/4 sec. 6, T. 61 N.,, R. 7 W.,
Lewis County, Mo. Elevation: 670 feet (estimated). Completed 1934. Well
No. (7), PL. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene or Recent:
N T R R S e S sy 20 20
Mississippian system:
Meramee group:
8t. Louis formation;
Sandstone, fine grained, white. . ....... ... ... ...... 5 25
TTTVOREATIE o oo v ooy e s e e e A R S 35 60
Warsaw formation:
T, a5 95
Limestone, somewhat cherty. ...............o...... 30 125
Osage group:
Burlington-Keokuk formations:
Limestone; cherlyr:. g pansiuimmnaasisy B Vi by vy 55 180
Tdmestone, wery cherty: v o o i i v e e e T 187
Dolomitic limestone, very cherty. . ................. 43 230
Limestone, very cherty. .. ....... ... ... a0 260
Limestone, lesscherty............. oo .. 30 290
Limestone. . ... ..o e 10 300
Limestone, cherty. ..o e 22 322
Total
depth

Correlations and descriptions from sample study.

Log of Alex Stephenson well. Location: SE. 1/4 NE. 1/4 SW. 1/4 sec. 14, T. 61 N.,
R. 8 W., Lewis County, Mo. Elevation: 634 feet (aneroid). Completed July,
1936. Well No. (8), PL. I. f

Thickness,| Depth,
Ft. Ft.

Pleistocene series:
Soll and i ossrrn e T el SRR L SR T TR T U 40 40
Mississippian system:
Meramee and Osage groups:

SBandstone. . .. ... ... e e 5 45
Limestone, little chert. .. ... . ... ... . ... ... . 55 100
Limestone and shale with chert (Warsaw ). ............. T 45 145
Limestone and chert (Keokuk-Burlington ?).............. 160 305
Total
depth

(Above correlations based on examination of a poor set of samples and incomplete
driller's log.) .
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LEWIS COUNTY—Continued.

Log of Lewis County Infirmary well. Location: SW. 1/4 SE. 1/4 NW. 1/4 sec. 15,
T. 61 N., R. 8 W., Lewis County, Mo. Elevation: 712 feet (aneroid). Completed
1036. Well No. (9), PL. I.

Thickness,| Depth,
Ft. Ft.

§ 5 | o 1 U O 80 80
BrowWn BHOIL. .. ceowpnas s samas w R — 25 105
LA TRURE NI - 0w om0 i 0 5 8 056 8 SR 8T AT B 55 160
RIOBEEEOIIRE . o i i s oo s o A 1 AT o) 430 B B 40 200
T e T i s b5 T 0 TR o A A R 80 280
Total

depth

#0ne sample "‘soapstone’ examined; gray, fissile shale probably from Warsaw formation.

Log of S. D. Mattingly well. Location: SW. 1/4 NW. 1/4 sec. 4, T. 61 N.,, R. 0 W,,
Lewis County, Mo. Elevation: 734 feet (aneroid). Completed 1908. Well No.
(10}, PL L.

Thickness,| Depth,
Ft. Ft.

Pleistocene series:
L o B i 4 e T e 3 U e A G R e R S A G P 105 105
Mississippian system:
Meramee and Osage groups:

BOAPELONG. o . ou v v oo R e s e 15 120

=1 ¢ 1 S S S 280 400
Kinderhook group (?):

BRELE... . o am o 20 420

Total

depth

Log of Canton Oil and Gas Company’s well No. 2. Location: SW.1/4 NW. 1/4 sec. 14,
T. 62 N.,R. 6 W., Lewis County, Mo. Elevation: 516 feet (aneroid). Completed
1915. Well No. (11}, PL. L.

Thickness,| Depth,
Ft. Ft.

INO SATPIEE . L L ot it e e 20 20
Mississippian system: |
Meramec and Osage groups:
Limestone and dolomite, cherty. . ..........covvnnnn 220 240
Kinderhook group:
Hannibal formation:

Sandstone, very fine, somewhat shaly. .. ............ 50 290

Shale, ETAY—ETEBIL: , & o iw v da v b biada v v 50 340
Louisiana formation:

Limestone, lithographie gray. .. ..., 20 360

Doloniite; AN BUCTOBE o w v b s« biais b aennis e v syl 20 380

60T 15 01D o) L U W P 20 400
Grassy Creek formation:

Shale, dark ErAY. . ..ot er i n i n e 20 420

L0 T v 5 S A T B N W g 20 440

BRI, QALK BERY . oo o s i e s i e o s s 20 460

IO BATIDIRE  co-coriicms s s s o 8 S50 ) B AT A 65 525
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LEWIS COUNTY—Log of Canton Oil and Gas Company’s well No. 2—Continued.

Thickness,| Depth,
Ft. Ft.
Devonian system:
Callaway formation:
Limestone, dense BraY ... ... uicaaoeaasrenasasaanss 25 550
No samples (may include Maquoketa)............... 145 695
Ordovician system:
Dolomite, tan erystalline. . .. .............c0iunn... 5 700
Limestone, gray demSe. .. ...cueuveraivmnssanorasas s 35 735
T ) [T T e — 60 795
Dolomite, gray Crystalline, . coocvvvivn v e ivevossinis 5 800
MO BRIIDION < vvaivras wics vl ool e A R B a0 60 860
Limestone, gray dense. . . ... oo ervssiiesesnsssses 5 865
WO BRNNDNE 1 e g e A Sl S i S R R AR 5 870
8t. Peter formation:
Sandstone, white, rounded and frosted............... 5 875
W ammpbelc i e S O T R R e 53 928
Total
depth

Correlations and descriptions from sample study.

Log of T. M. Long well. Location: SE. 1/4 NE. 1/4 sec. 28, T. 62 N., R. 6 W., Lewis
County, Mo. Completed 1918. Well No. (12), P1. L.

No log available, Total depth, 850 feet,
Log of well at Culver-Stockton College. Location: Canton, Mo.; SW. 1/4 NW. 1/4

sec. 35, T. 62 N., R. 6 W., Lewis County, Mo. Elevation: 600 feet (aneroid). Com-
pleted 1890. Well No. (13), PL. L

Thickness,| Depth,
Ft. Ft.

O PO om0 T B B e T 860 860

Ordovician system:
"*8t. Peter” formation (7):

Boodetone: oo i B e e S R R T R 40 900

Total

depth

Log of Canton Oil and Gas Company’s No. 1 Ferguson. Location: NW. 1/4 SW. 1/4
sec. 35, T. 62 N., R. 6 W., Lewis County, Mo. Elevation: 608 feet (aneroid).
Completed 1914. Well No. (14), PL. L.

Thickness,| Depth,
Ft. Ft.

T T i T T oo ra— 115 115

Mississippian system:
Meramec and Osage groups:
Warsaw, Keokuk, Burlington formations:

Limestone, white, somewhat cherty. ................ 85 200

Limestone, white, morecherty...................... 35 235

BT Lo TPIRIVE (o) o s N R T R e S O Sy e s 55 290

Limestone, white, non-cherty..............oo0vve... 45 335
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LEWIS COUNTY—Log of Canton Oil and Gas Company’s No. 1 Ferguson—Continued.

Thickness,| Depth,
Ft. Ft.
Kinderhook group:
Hannibal formation:
Sandstone, slightly shaly, fine-grained . . ... .......... 65 400
No gamples [Bhale T, e bt s aamiesessmm 30 430
Louisiana formation:
Limestone, lithographic with some brown finely granu-
lardolomite. . ... it 40 470
Grassy Creek formation:
A, QBTI BUBY v e o S ) B 20 490
Bhale; BTAY—BTEBIE. oo v s v 6 6 o maa oo s s e aala s 25 515
IO HAINPIAE - i s s T S Ty R o S A W 45 560
Shale; datle gray-to AN, s rrs sni i s S s 32 592
Devonian system:
Callaway formation:
Limestons, gray dense.. o vl i Pire s s i g 600
Nosamples.......... T S P S L R R 20 620
Limestone, hrown, ﬁnely eryatalline. ;. ..o aiesas 20 640
Limestons, dark gray, dense. . ... . ... ............. .. 20 660
Limestone, tan, finely granular sucrose, somewhat
dolomitic, .. ...t 10 670
Limestone, tan hthngraphlc a few grains of sand. . ... 60 730
Total
depth

Correlations and descriptions from sample study.

Log of Mrs. E. S. Smith well. Location: In northeast corner of town of Monticello,
Mo.; SE. 1/4 sec. 31, T. 62 N., R. 7 W., Lewis County, Mo. Elevation: 670 feet
(estimated). Well No. (15), PL. I

Thickness,| Depth,
Ft. Ft.

L ST 17 o N S = TP Ry S WP,y s ) gy g Y [y /o 920 920

Ordovician system (7):
St. Peter formation (7):

Sandstone, rounded and frosted grains. ... ..., .. .. .. .. ... 132 1052

Total

depth

{One sample, marked 920 to 1052, examined.)

Log of Carscadden well. Location: SW. 1/4 NE. 1/4 sec. 27, T. 63 N., R. 6 W., Lewis
County, Mo. Elevation: 625 feet (aneroid). Completed 1916. Well No. (16),
Bl K

Thickness.| Depth,

Ft. Ft.
Norecord.......... e 840 840
“8t. Peter” sandstone. L ... 101 941
Total
depth
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LINN COUNTY.

Log of Bucklin Coal Shaft. Location: Sec.2 (?), T. 57 N., R. 18 W., Linn County, Mo.
Shaft No. (1), PL. L.

| Thickness. " Depth.
|
| Ft. In. Ft. In.
Pleistocene series:
I T T R T R S BT AR R 29 10 29 10
Pennsylvanian system:
Pleasanton group:
Shale. . ... A AR B M B B AT SRS gnn 23 6 53 4
Henrietta group:
LAmMestone., ... ..ot e 3 10 57 2
EHHY v i a5 W T8 VS RS 0 (A0 2 1 60 3
Limegtone and shale.. . ... .. v vivvnrrasmeerns 3 2 63 5
Bhale, DIGEK: & oo em o imim s s e i i i i e R 1 2 [ix3 7
TAMBOSLOIR ¢ o vovia s s S R A e 2 5 67
Bhale, DRI« s sn waemin s S s s 4 1 6 68 6
BandRtome: s sraa e R 3 3 71 9
T PN G 5 o R S 7 78 9
Clay, black (horizon of Lexington coal)......... 4 3 83
Limestonme. . .. ... 0ot 6 6 89 6
Sandstone, ....... ... 13 6 103
Bhale. ... s 8 6 111 6
LAimestonme. . ... 2 6 114
Shale, black, SIALY . .o cvxim e vson s smm e v e ns 2 11 116 11
Coal {BOTAIE Y ..o o b sy e s s 7 117
CAT - WL o i s s S s i R e A s 6 G 124
BAMEAtone . o« 5 oo s i s e e 2 126
Cherokee group:
Shale, dark brown (Horizon of Mulky coal)..... 3 [i] 129 6
B R T e R R e 3 132 6
B I L S B R R RS 16 148 6
SV s e A ) | Bt i 17 165 6
Coal 19"
Sandstone 6 Bevier. . .............. .00 2 4 167 10
Coal 3"
BRI, ooy i n s A S P P 1 8 169 6
EATNOBROIN - v oo 5 S & S s ey s A 6 7 176 1
BARHBOOTH .- oo o o i TR T 0 88 R T 41 8 217 9
1 T T 10 227 9
Coal (Lower Ardmore). . ... ... ..... RS & 6 230 3%
Total |[depth

*Base of Cherokee not reached,

Log of Landbreth coal shaft at Marceline. Location: Cen. (?) sec. 20, T. 57 N, R. 18
‘W., Linn County, Mo. Elevation: 778 feet. Shaft No. (2), PL. I.

Thickness. Depth.
Ft. In. Ft. In.

Pleistocene series:

Pennsylvanian system:
Cherokee group:

BHRIO s e e R R 25 20

Qoal (pper Bavier): ..o v v s asan oana s i 1 4 51 4
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LINN COUNTY—Log of Landbreth coal shaft at Marceline—Continued.

Thickness. Depth.
Ft. In. Ft. In.
BATASVONE ;0 e s R e BRI P L ST 4 55 4
Shale, black, “8labty™" . . .convemiviibesimesee il 2 57 4
Coal (lower Bevier). ... ..................c... 2 57 i}
L6 T 2 59 6
Tamestono, BBEd . ..o ooummspmass e 1 10 61 4
BATUEEUOMIE - oo e iy o w0 e S8 s i o 30 a1 4
B S o i e P BB T LA SR BN 35 126 4
Coal (lower Ardmore), mined. ........... .. ... 2 4 128 8
Clay; with Doulders. . .cuw i i ais i os 6 134 8
Sandstoneand shale..............ovievnavanin 35 169 8
Blale, Black; “elaby o risekiy sty 4 173 8
L e SR N ST S S TR RS 4 177 8
BN o o S s R I R R S 22 199 8
Coal (Bureka). ... ...con . vnnbaniositssasnseny 2 8 202 4%
Total |depth

*Base of Cherokee not reached.

Log of George W. Early et al. well No. 1. Location: C.S.1/2 sec. 30, T. 57 N., R. 18

W., Linn County, Mo. Elevation:
1907. Well No. (3}, PL. L.

786 feet (aneroid). Drilling started October,

Thickness,| Depth,
Ft. Ft.
Recent and Pleistocene series: .
BT i s oo T RS T TR ) B B B M e A 20 20
Pennsylvanian system: '
R L B Y v S A 2 G e s 5 25
g A A T B s S B e 2 27
< 3 R L R D O T S R 5 32
Wbl g e R T A S R R 18 50
OB AT e a T e R S e e R S R R 1 51
317 Lo 1L RO G v} M S e Y T L Ty S T 2 53
7L 2 55
BHALE. oo ot e e 2 57
BEOTEAETOIID v oo im0 o om0 T S 0 A B8 8 63
T T . 7 70
Hard lime....... 2 72
BRSSO 5 R 56 128
BOBPEEONG - oo o s e R 4 B A o S e R R BT 2 130
Sandy el s e R e R 10 140
e A g e S A R A 10 150
LT S A P e e L e e R 28 178
Handy Shalo— AR, . viio e o b S TR S 5 183
3B LT LN oy Sy S B S U N 50 233
Mississippian system:
T TR ROMIER s on o imim i mamiamn ns m o s ety gt ot b e A 40 273
Shelly lime and BHAYE. . . o oo vy dmas daves aow s emrs v s 10 283
FATE AT BIEOG o  ivommii v SRS N T S e e 92 375
R BRI o e e o D T e R P TS T 5 380
IS T T s o R S R S i B B B 165 545
Creemi  ARAA o e e R R R S A 2 547
B G T B B B R B e S R e 45 592
G e I s i e S R A R A S R B R R 2 594
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LINN COUNTY—Log of George W. Early et al. well No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
Devonian system:

IIRRR G o R e R B A e i 107 701
RO RIS . s s o S S RS e T T 3 704
NI ¢ e 0 T T L R LT T S s Ty 20 724
Grean-8hake oo wn s S T e e 5 729
T s R T R R 4 70 799
Ciroen alaaber o s T N R L T R S R TR b 804
Dolomdbe; sama o S s R A S e e b e b 16 B20

Ordovician and older:
7 0 30 850
Greemshale. ...... . ... ... . ... ... i 2 852
7 ' R R R a7 949
WEERERBEIN oo v cim st s s i 0 s A SRR T 155 1104
0 L e 11 T T — 900 2004
Total
depth

Note: BSandstone from 949 to 1104 is probably 8t. Peter and Everton.

Log of shaft of Marceline Coal and Mining Co., Mine No. 1. Location: SE. 1/4 SW.
1/4 sec. 32, T. 57 N., R. 18 W,, Linn County, Mo. Elevation: 832 feet. Shaft
No. (4), PL. I.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series: .
Drift clay. ... ... ..o s 25 25
Pennsylvanian system:
Henrietta group:
BT . i s s s b 0 B SR B M 10 35
TABIOTNG. . 5 5w v o s L B A e 5 40
Shale, dark above, light below.............. ... 10 (i) 50 6
TABE 0TI a:u0miaiaras s e e s A A 5] 2 55 8
BATABEOTIS o v S S e e 19 74 8
DAL B e P e A R I AR TR S B e ] 83 8
Limestone; Tard:. oo R @iy s sy sy 3 86 8
Shale, black, “slaty’" (horizon of SBummit coal).. . 4 7 91 3
ot 05, b 0 ATy ] R AR & 9 a7
LAmestonme. . ...t s 2 3 99 3
Cherokee group:
0 1 100 3
Shale, black, with boulders (horizon of Mulky
BORLY Lo SR B He B T A S 3 103 3
R i v o B A A B s A T S e R S 3 106 3
Bhale, CAlCATOONUE oy v i e 55 v 2 108 3
BaAsbome o0 s D S R R e 13 121 3
Bhade:sors v S s e e e S Eaia 16 137 3
Eoal (Bevler ) i s b ey e s C ey 1 li] 138 9
11T b o T b R ULy A T r O e gy ey (P 3 141 9
Limestone. . ... .....ouvrnnernn e reaeanans 1 142 9
Sandstome, soft.............................. 8 148 9
L 4 149 | 1
L0 2 151 1
Bhale, Banady &b 0D, «.vo e ieiemmmemoya v e s 10 4 161 5
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LINN COUNTY—Log of shaft of Marceline Coal and Mining Co., Mine No. 1—Cont.

Thickness. | Depth.
. In. Ft. In.
BAndEbOIE: . a5 e R R e e e 15 176 5
Bhale. coavasaiiyies SRR 7 13 189 5
Cogl (Tebo)srsnmier s TS ORI 2 4 191 9*
Total [depth

*Base of Cherokee not reached.

Log of well three-fourths mile E. of Brookfield. Location: NE. 1/4 SE. 1/4 sec. 5,
T.57 N.,R. 19 W,, Linn County, Mo. Completed 1820 (?). Well No. (5), PL. I.

Thickness. Depth,
Ft. In. Ft. In.

Pleistocene series:

Soil, clay and 6* of sand at bottom.. . ... .......... 75 75
Pennsylvanian system:

Blake: BEBOH o v S S A T A B (i1

OB e R S R L R R T S 3 4

Clay with niggerheads. .. ... .. 0ol iaian i 16 92

Hard gray Hmestone, ., - ... ioiiooiiiiiaaiaiia 18-20

28R ETRE | Sy  gE capnp  J g p 50 143

Coal. . ... s . 2

Fire clay with one or two layers of rock. ... ... ..... [i}] 205

Shale, darke. . . ... .. 15-20 223

3 L T T 1 2 225

Bandstone. . ..... ....ooiieaes R e e AN L R0 2 (i
Mississippian system:

Limestone, hard, LAY .« - ccvveviviveviiananasoans 62 260

Scapstone and mestone: .o weivan rvnwedoia i 35 325

“Flint" took 10 days to penetrate. .. .............. 3

Limestone, compact, with fossils. ...._ ... ........: 1

b s e N P S R T e TR 3

Thicknesses and depths are shown as reported.

Log of shaft and drill hole at Brookfield. Location: Northwest corner of city in sec. 6
(?), T. 57 N., R. 19 W., Linn County, Mo. Shaft No. (6), PI. L.

Thickness. Depth.
Ft. In. Ft. In.
Surface deposits (the rhomboidal limestone should have
come in here, 17 feet below the surface, but for some
reason it wasnot found). .. ... o il 30 30
Hard rock, next below No. 42, and found in the bed of
The-Grenk TBAE DV - o .o v s s s e s 35 Rt S R - 1 10 31 10
THCO QAN BN BIAMOS. . ocnmiisres ey o w5 5 S e maar s 16 o AT 10
B ORDEEOND" woreurinsa o R A e R 25 72 10
Coal (NUBEEE'E) .o ¢ v s s s s s 1 3 T4 1
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LINN COUNTY—Log of shaft drill hole at Brookfield—( ontinued.

71

Thickness. | Depth.
Ft. ‘ In Ft. In.
Fire clay and shales, .. ... .. ... ... 14 88 1
Coneretions. . .................. e 6 94 1
Hard rock. . ... i e 1 8 95 9
CROADSLONE L e o 52 8 148 5
Ly L T T rm— 2 4 150 9
Brown fire clay and shales. .. ... c.covnniovi v v 16 166 9
COnErotlons. « oo ot wisas e R e e Ex 14 180 9
B B i v L D R e A T R R 10 190 9
Sand rock (lowest rock at Joabs Creel)................. 8 198 9
oy o T B B 0 e e e R e 3 201 9
o b e N R R AR e e e 4 205 9
O s e a5 e B o B 90 At mmcem e 8 206 b
Fire clay (bottom of shaft}. ... .. ... ... ... ... . ..., 5 211 Bl
Below this a boring penetrated the following:
FBOAPSIOTIE ™ L L e e e S 219 5
Bl e B om0 1 W 4 223 5
CRORIRIONN" 1 toromrr S S R A R R 14 237 5
Fire clay...:oweinss R R T T 4 241 5
A OT ™ o auii s e e e e A D s e 2 243 5
Lk e e e e R e £ | 245 6
Fire oAy s o o ey e e s s S R S T e & 5 245 11
s D e e I S L e 6 246 5
Firecelayand sbales. oy srd ey di #pnivss 15 261 5
B O e s 0 s Ll iaie e B A oo s 8.4 6 o 8 269 5
UHoapstone’ . . e i0 279 5
Hard rock; pyrites.. .. ... .. 8 280 1
“Soapstone’”. .. ... o e 10 290 3
“Slate” and shales. . ... .., .. ... i 6 290 7
CONCTELIONE: . .o vnor s mimmss s e S S 4 294 7
Hard rock (not bored through) o coscsny cumswinsves 2 296 7
Total depth

Log of Leo Shaffer Mine Shaft. Location: On property of Geo. Sebring; NW. 1/4

sec. 9, T. 57 N., R. 19 W,, Linn County, Mo. Shaft No. (7}, Pl. L.

Sl and EPAVEL e T e SRR S e N SR
TN I P s s oo e i S e L A i LA A T R B

] i e e T e S R iy e e C e e e
Lo T I e L e A S S
Sandstone and fire elay, . ... Lo i e
Mixed rock (described as being hard to shoot and like frezh concrete when
wet. Probably caleareous shale). ... ... ...
SANABUONG. -« v s snsoson o ssiny A A e R ) S R B e
Cap rock about 07 e v s amoomm i T R e
Sandstone grading into shale........... ... it
BOADHELOTNE . 3 s e e e e & e e S T e
Coali {30/ v s e S TR A R R R AR R
Fire clay..... s et R A R S S R T s
Mixed rock (mostly lmestone) oo oo coooi ool Soii i v o
Total depth i I eshome:. o ah aia sirei. v ne i e i aAra i va

Depth, feet.

0 to
32 to
35 to
348 to
a5 to
57 14 to
90 14 to
92 to
95  to

100 to
103 to
105  to
136 to
181 to
163 14 to
166 15 to

32
35
38
55
57 14
0014
92
95

100
103
105
136
161
163 14
166 14
170
170
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LINN COUNTY—Continued.

Log of Henderson Produce Company's well at Laclede plant. Location: sec. 5, T. 57
N., R. 20 W,, Linn County, Mo. Elevation: 791 feet. Completed 1934, Well
No. (8), PL L

Thickness,| Depth,
Ft. t.
Pleistocene series:
Surface clay, sand, etc., wood at bottom (water cased off)...... 182 182
Pennsylvanian system: J
5 T 40 222
S8androck, water, fresh and soft, 3 G. P. M.........covvvieunn 30 252
Mississippian system:
TR im0 AR A S 068 8+ 260 +
Total
depth

Log of Pauley, Linton, and Wyett’s Wickizer well No. 1. Location: SW. 1/4 SE. 1/4
sec. 22, T. 58 N., R. 18 W., Linn County, Mo. Elevation: 915 feet. Completed
Jan. 8, 1031. Well No. (9), PL. L.

Thickness,| Depth,
I't. It.
Pleistocene series:
LB WO i o i R T 25 25
Clay and lime boulders, YelloW. . . .ouvimvsimnrainssios 10 35
Olay and BN FOOW:L«o v S e s e g 33 68
Gravel bed, yellow (water)........ivvvenirivmnrann on 6 74
N oW CEmF - o s i e S S R R e i) 80
Pennsylvanian system:
Lime; gray ooy e R R T L R 5 85
BRI e e R R R R RS N PR SR 10 95
PINKBIEIE. . p 5o v fnmn Sonde A g Ta b 60 0 R 6 Smt SR 4 B4 R e 5 100
7 4 104
Shale, dark-gray. ... .. 00 vr i c et e 9 113
7 4 117
GITRY BIAIO 55w w05 5000 5 5 S S S NS 20 137
TETTMNRY s s T 5 3 WA P R AL A VR T 4 141
BhAlA (FHOWINE SR o nims iy e i A SR A e T8 (] 147
DA o e S R A O R LT s il 152
Gray:BBal B e S T AT S R R A R e ] 160
b5 L R U U e e e S e P s S B B e e AL 3 163
OrEy; ea Ay AR e N R B T AT 27 190
B 2 B B e N s S s 20 210
L6010 4T W S P N S PO 50 - 260
Shale, pink (red bed). ... ..ot e s 5 265
Brownshale.,.....coo i iiinnii i iiintinnarires e 15 280
BB BRI . v s 0 iviinds et 5o o A AL A i e 40 320
BIABIe BIRLE . o oiiesemss e W e S R A N RS a5 355
RGO BT & o i S B N IR 15 370
IO BERIID B o s i T T T o B T P W e 15 385
Mississippian system:
8t. Louis formation:
Limestone, white to tan, lithographic, sandy and oolitic in
11513071 o 112 ) o e ot N R A P PP AP S 40 425
B §350T 01 Y 0] O R S o - S SO 2. S e e 10 435
Warsaw ? formation:
Limestone, tan, highly fossiliferous with red chaleedonic
chert and greenshale........ ..o s 45 480
DU ERTIADLEE a0 00 i A i M 5 485
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LINN COUNTY—Log of Pauley, Linton and Wyett’s Wickizer well No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
Warsaw formation:
Limestone, light tan, coarsely crystalline with gray and
white mottled fossiliferous chert, ................... 65 550
Total
depth

Note: This record is a driller’s log to 370 feet, and is based on a study of samples from
370 feet to 550 feat.

Log of C. E. Wyett et al. Finney well No. 1. Location: Cen. W. 1/2 NE. 1/4 SE. 1/4
sec. 32, T. 58 N., R. 18 W., Linn County, Mo. Elevation: 851 feet. Commenced
Jan., 1031. Well No. (10), Pl L.

Thickness,| Depth,
Ft. Ft.
Recent and Pleistocene series:
GIay YelOW. . covvmammmain e sem s s e e 40 40
Pennsylvanian system:
R T o a0 70
T RN S T S D R S s 6 76
Bhale BEBY. o e S T e R R i e 4 B0
. 3 T T 5 N S S P 6 86
LAme, SANAF . oottt ettt 14 100
Bhale, dark. . . ... oot i it 7 107
LA, o vttt et e e et e e e e e e s a 112
Bhale (showing of coal)..........coovininrnerennnnn.. 5 117
BRBLEL, BUBT . vr oo o ayiose Bt im0 B S A 2 119
TAOAB AP« vt i i b N B s e e 5 124
BHRNE. BTN v oo imivisn sima o s s s s S T v e & 129
Bhale, Sray BaBAY . v e e 100 229
TR i R o T e BT A e S sy 2 231
I3 TETR S 0 T 1T e S S P T 4 235
ThAYe BT s S R e T R s 15 250
Bhale, DoMWL | s e e 1 B 8 e 60 0 85 Bt mr e o mern e 5 255
Bhale, B, ottt e e e 5 260
Bhale, gray, sandy. . ... ....ivtirn e 10 270
Shale, BroOWI, COVY. .ottt ittt it e 14 284
LM, oo 3 287
BUMBLE . BROT v im0 E B 600 o 8 A 3 2080
BRAYE, BEIOIE. o, coamnse wemimiseia s oL A e S e S R T A 20 210
BRale, ARTE oo i T R e R 7 317
Sand (Sandy Hoe) . . o vaeiisvmmvin s don e i vai 5 322
Bhale, gras. SANdY oo s ira s e e e SR 15 aa7
BT MO -y o S s T S FV I R T s 8 345
Mississippian system:
8t. Louis formation:
Limestone, sandy, oolitic. Oolites small sub-rounded. . . .. 15 360
NOSAIMPIES. . .ottt ittt e it i et e aae et 10 370
Limestone, dense white to light tan, . ................... 10 380
Limestone, white, sandy, very oolitic. . .................. 15 305
Limestone, dense sub-lithographic, sandy. ............... 5 400
IO BRINDIBR | s oo oo i o e 0 A A SRS 5 405
‘Warsaw 7 formation: ;
Limestone, tan to brown, highly fossiliferous, with green
shale and red, chalcedonic chert. ................... 20 425
PO e e S R e B R 10 435
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LINN COUNTIY-—Log of C. E. Wyett et 2. Finney well No. 1—Continued.

Thickness,| Depth,
Ft. Ft.

Warsaw formation:
Limestone, coarsely crystalline, with blue to gray fossili-
POROER TRETN. « o o osre v vl Bersid A RS S i b s 60 495
Keokuk-Burlington formations:
Limestone, white to light gray and tan, coarsely erystalline,
cherty, Chert dense, white te light tan, sparingly
T I T TIINREL. c0- oo 0 AR 4 T st i 105 600
Total
depth

Note: This record is a driller's log to 345 feet, and is based on a study of samples from
345 feet to 600 feet.

Log of Ed. Yazel Fee No. 1. Location: 10 miles east of Linneus, sec. 2 (?), T. 58 N,
R. 19 W., Linn County, Mo. Completed Sept. 3, 1636. Well No. (11}, PL. L.

Thickness,| Depth,
Ft. Ft,
Pleistocene series:

1 L B [T, T i 20 20
Xellow mandds o oo s ans S e i S s e R T 15 35
Grray T e S R R S e 20 55
NeTlaw Tl e o e R S T A T 10 65
LAY TENA . - v s b o dala e TR S R T 20 B5
I AR BANI . ... oo et e i Aa S BN P DR DR 20 105
Mud and gravel (waterat 110)..... ...l 10 115
Mud and sand (overnight levelat 65)........ ... . ..o eians 5 120
Gray MU ..o oottt e e e e 6 126
Coarse sand and some gravel (dry)..... R 3 129
Coarse sand and some gravel (dry). ... v riesinrrnaaas 4 133
Mud and some gravel (dry). .. ... iiiii e c e B 141
Sand and mud (little water, set 149" of 8" pipe)... . ...... ... 7 148
Mud and little gravel (Ary) ... oii v eoriiiiiivin e iws s 17 165
Groay-mud (Ary )i seains sheii s SN S a s s R s H 173
Mud and gravel. . .......... S R AT R T P ] 180

Mud, gravel, and sand (little water and sand running in over-
night level at 165670 i e svvl oo i il avasso s v 15 195
M and HEtle 8AAA. ... 4 0o vernn e snsesiess s s S EEEELV VTGS 6 201
Gray mud (set 2157 of 6" pipe)......... vt P 14 215
Lime, shell Bray . ..ot e it v a e baas 1 216
Gray shaly mud and little gravel (little red bed showing 216-217) 7 223
TAmnae, SO T OWIL L i an e 5 4o s st b i A AT 4 o4 e s e i 1 224
Mud and gravel (little water, 15 gal. per hour). .. ... ........ T 231
TAT0 s DEOWIE 5 i e ors o S T 0 T T AT e T i 2 233
SHATe BT B o R R R S e 2 235

Pennsylvanian system:

| o T e T T S Pt Y 3 238
SHEale, L] & e R S TR S e R s 12 250
Shale, white, yellow, andred. ........... .. ... AR 5 255
Shale, white, green, and some red. .. ... ... . 0 iiiiiiiaaen 10 265
Shale, groay, and 80Me Ted, . .. ... o0 vy sianaiasaseiasns 4 269
Shale, gray. very sticky (light shale 280-285), .. ... . ........ 11 285
Dark gray shale . . . e e 9 204
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LINN COUNTY—Continued.

Log of John Roberson Fee No. 1. Location: sec. 5, T. 58 N., R. 190 W, Linn County,
Mo. Completed 1913. Well No. (12), PL 1.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

Yellowand blue clay. . ... ... ..oty 146 146

Pennsylvanian system:
Blue soapstomle. . .. ......ouiitiinenaitane.. ik R A 120 266
Soft gray sandstone. . ... ... ... a0 206
Black SIatT BRI . oo o sy pom s oo s o s e 6 S 25 321
HAE BHAIE . oo a0 S0a00 i  H A S W R S T 10 331
IO B B e T G R R T R Sl it 6 337
FHBCE BBRIE - vou i 0 i S A M R R e R B 40 377
IR o cona s e e S A T S TR ey 5 382
B0t HeEtOne oo m e e T R S S | 8 300
Yeory hard Hmesbomen: ey o b v i B s R e e 6 306
White samdatone . s e s T SR e v e e 6,60 e T 403
(5 gal, water) - Total
depth

Water can be lowered 100 feet by pumping.

Log of shaft and drill hole at St. Catherine. Location: SW. 1/4 sec. I35, T. 58 N.,
R. 19 W., Linn County, Mo. Elevation: Approximately 802 feet. Shait No. (13),

PL L
Thickness. Depth.
. Ft. In. It, In,
Pleistocene and Recent series:
L] E e = LU i g ey o 14 14
Pennsylvanian system:
Rotten "slate''.............. oy Enoh s et S e 6 20
Flinty sandstone. ... 3 23
TR v o om0 B R A A S R SR AT 1 4 24 4
(6] L., B TR 0 2 5 26 9
SHOADREOIE" L o s s A R R T S 22 48 a
Hard HEeSEOTE o v S i s i 1 49 9
BT AN s oA T L T S B e s i | 55 9
PO s T R S R 40 95 9
Coal (bottom of shaft). . ... ... i iiniian 2 3 08
Below this a boring was made and passed through the
following:

kL B3 o o SO 3 101

Hard flinty sandrock. .. ........ e ! 109

“Boapstone”. . ... e e 60 169

Black slate. . ... ... b R T A R R 4 6 173 | 6

CIOBE s oo s R S T e v W 2 G 176

FAT0 BIBY i o i s i s 5o ST B 4 180

SRORDBEORETY s S s S 35 | 215

BO8Lwnrpen R A S R R 3 | 218

1 Totzl [depth
| 2
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LINN COUNTY—Continued.

Log of City of Linneus well, Linn County, Mo. Completed: July, 1935. Note: From
hearsay at the time this well was drilled, it is my understanding that this well was
drilled on the schoolhouse grounds or abow in the NW, 1/4, NE. 1/4 sec. 6, T. 58 N.,
R. 20 W. Itis also my understanding that it was drilled near the old bored well.
The latter reported 75 feet to bedrock which agrees closely with this well. The
elevation of the bored well by stadia hand-level (based on elevation at Burlington

R. R. station) is 829 feet. This well is close to that figure.
No. (14), PL. L.

(F. C. Greene.) Well

Thickness,| Depth,
Ft. Ft.
Recent and Pleistocene series:
A A i B S T R R 15 15
Hed-eamd oo i rsnd T e 3 18
by s e e S D S 15 33
Red sand s iR R S e 12 45
L5 o T - S R S 15 60
Boapstone. . ... i e e 12 72
Gravel, ..ot et e e e 5 77
Pennsylvanian system:
B L] 1 T o L T 6 83
VIR BRAYE © 5 cow e e o Caibs e o e N ) A AR 20 103
BIRE BNy o R e T R 26 129
Hard black: rotk . o s o iis s i sy 5 134
Bloelc Bhake: i iie S s s ean 25 159
Wihitteehabe: oo e e Srin e Ta R e T e 10 169
Hard: Bhaeke rovel i =i i S I s DT R R R s 1 170
R BHA R T AR T e e e 10 180
WHite SORDBEOMO .o - v v v v sirr e 6pe e bt mim oron s ym s 5 s e 10 190
Black shale. . ..o 45 235
Black TOCK. . ..ottt 1 236
BIABI BRI . ocovsinm g i i s sos s i o0 550 514084 308 ¥ R T 87 10 246
L TRy —— 30 276
Black shale. .o voewmmoms v N T R RS R AR R 10 286
BIACTE PO v e e R T SR s R T T S R 5 291
raw SRl o s s e R e e T S 25 316
Blaglk shale: e asd i i sl R s s 20 336
ey abale e T e U R S 15 351
Blaiel A e i A S I R D L R S TR 40 391
R AR, R S T D R S e e TR B e e a0 25 416
FE 1T <] e 1 O U 10 426
Mississippian system:
8t. Louis formation:
Limestone, sandy, dense, tan and white. Sand white, sub-
rounded, somewhat frosted. Sparingly oolitie in lower
O v e R N R S 44 470
Warsaw ? formation: !
Limestone, tan, highly fossiliferous with green shale and red
chaleadonic ehert o e ivi s SRR T 40 510
Nossaampless s suuarme i S ysssssed 10 520
Total
depth

Note: Based on driller's log to 426 feet, samples from 426 feet to 510 feet.
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LINN COUNTY—Continued.

Log of Linn County Infirmary No. 1. Lecation: NW. 1/4 NW. 1/4 sec. 1, T. 58 N,
R. 21 W., Linn County, Mo. Completed 1905. Well No. (15), PL. I.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

Yelow oy and DOOIAEIE -« i s s R s 52 52

Pennsylvanian system:
Blie HeEbome . o e i s Vb isare sins S A s s i 5 57
Hard white Hmestone . i « . .v i i s iaihasinms s vn iy 5 62
By A O e A R A T S R R S R L e 70 or 80 142
Hard Hmestome s s el TR s s e 7 149
B B R S e R T A G AT 8 b b 15 164
B T L 10 174
Yellow shale. . . ...ttt ie e ee i ea e iee e aaes 5 179
‘White sandstone (2 gal. water at 203"). ... ...t nnnnn 25 204
L2 5l b T o PR S S 17 221
Total
depth

Water can be lowered by pumping.

Log of W. A. Couch Fee No. 1. Location: NE. 1/4 sec. 3, T. 58 N, R. 21 W., Linn
County, Mo. Completed 1007. Well No. (16), PL. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene or Recent series:

BIALK BOBETE i w0 cmie v e s e o 0 R IS s e o 2 2
WOHOW CLaAY: - oo sy e s i 3 s St e e ey e i 12 14

Pennsylvanian system: ;
White hard Bmestome; o o v o i o sl s i ey e s s 5 19
Blus Hmestonec crnsnres saasn vhin dossradvannsaiininam 8 27
O O S R s o A S R A L e 65 92
Blawels shale: o e s e e SRR REER 25 117
105 I3 e e O i s e 10 127
Yellowshale. . . ... .. it 8 135
Blue Hmestone. .. ... ... e et e b5 140
O eR COOTRH™ BOBIE ..o o v wmess snv bt s 6 o e e s 3 143
Hard limestone (water—1 gal.). . ... .o, 7 150
(o r A W IR IOBEOTER & sy Ty T S, S ) B SR e 2 152
Total
depth

‘Water can be lowered by pumping.

Log of Thos. Stevenson Fee No. 1. Location: NW. 1/4 NW. 1/4 sec. 3, T. 58 N.,
R. 21 W., Linn County, Mo. Completed 1909. Well No. (17, Pl. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
o T S e A e Tt 2 o
O O O s S R N S S R 28 30
Pennsylvanlan system:
Hard white limestone. . . . .........ciiiiinarienrianaiannas 5 a5
BIe TIMOBEONG . - - 50 vorinms s snsion s s imissssiesssvee ey 8 43
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LINN COUNTY—Log of Thos. Stevenson Fee No. 1—Continued.

Thickness,| Depth,
Ft, Ft.
O DB O i R R T A e S S SV S T R i 65 108
Blarle aietles o G e e A R S R R e 25 133
R A sy o T L S i G e S P 10 143
NALERE BIBIES ¢ 0.5 5 valdumincs i a o G s e S R B R R Rl 8 151
5T 1T U O P S WS S R 5 156
Yellow “ToCK ™ . ..o o e e e 3 159
Hard limestone (2 gal. water at 164"). ... ................... 7 166
TR TIIBREOIG .. 56 s w608 005 s v a L e s e 65 231
L U ) T ey SR 125 356
BYACI SHALE v s e s i B s 8 364
IO B A B0 i A 0 B SR P A A T R R 10 374
Al oo B i N R T R OB S 4 378
Mississippian system:

“heE: Mmesbone! ! s s s e e e R s e 200 578
Sand rock (water bearing fine and white). .................. 5 583
Total

depth

Water can be lowered by pumping, 100",

Log of Jas. Hamilton Fee No. 1. Location: SW.1/4 SW.1/4sec.16,T.58N.,R.21W.,,
Linn County, Mo. Completed 1906. Well No. (18), PL I.

Thickness,] Depth,
Ft. Ft.
Pleistocene series: )
Black lo8IM. . . . ... ... 2 2
Yellow clay . ... e 40 42
Band (34 gal. water). ... ovusvvan iy R — 3 45
Pennsylvanian system:

BIue TIBEEOTIE . o< cnmima e vm e s b o s s R e S5 5 50
R NI O s O S T B S B T B 80 130
BIREk SRale: it s s m i i s s R e S TR S 8 138
Fed:-ahale: ;o cea i i S s S S i 2 R 4 142
Yollow abale: oo s s s T R R TS 4 146
Hard limestone, . ... ... R T N N R S S 3. 149
Hard “flinty" limestone (214 gal. water)..................... 2 151
Soft gray Hmestone. . . ... ..t 35 186
Black slate......... .. e AN 10 196
Coal—20" BO. .. . . e 2 198
BIne B0APBEOTIB . . i oo win s srmernmice soimsssis e i e . —— 100 208
BLACICEIRLIE. v e a5 i TR R e 22 320
RO BHATE o o e s 0 ST RS T e TS S 16 336
Coftee-colored SRale. . . oov v iy s viem il it sms s vaiais Do 12 348
BRI e A e T S e M i2 360
Hard white Hmestone.. ;. v o ieamuny e el s v daaing 7 367
Sandstone (T34 gal. water). ... 00 i o oo d el i 7 374
Total

depth

Water can be lowered 74’ by pumping.
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LINN COUNTY—Continued.

Log of Chas. Chapman Fee No. 1. Location: NE. 1/4 NE. 1/4 sec. 10, T. 58 N., R. 22
‘W., Linn County, Mo. Completed 1909. Well No. (19), PL. I.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
BIBCK TORIN . ica ammerewins e i e S s ey S s 3 3
OO O v P T T e T o T R s 50 53
BT O O A b T T B T R T D L VRN T L s ekl a5 88
(some water here)
LA e S s S S s B e s U R i & 4 92
Pennsylvanian system:
Blue Hmestone. . .. ... ... e 3 95
BOapstOMe. . . . . ot e s 50 145
Gray Hmestome . . ... ..o i e 105 250
TBUBCICRIERIE o 00 e cprrinr s s oo 0 AT oSN 3 P e ST AP AT 25 275
RO o o on e R A T S A T B B R B 15 290
Hard WmesEonie . . o oo s e i s s e s s s s S 2 292
Boft gray SandStOTE . « o v i s e T b 300
(10 gal. salt water)

Water can be lowered 40° by pumping.

Log of John H. Guyer Fee No. 1. Location: NE. 1/4 sec. 8, T. 59 N., R. 19 W., Linn
County, Mo. Completed 1907. Well No. (20}, PI. 1.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
el ey TR e e 4 A e 50 50
B 1 T S 8 A8
BlIe ClaY . o v e e s 20 78
Pennsylvanian system:
Blue limestone (2 shale partings) . .. ............... 4 82
Blue soapstone. . .. ...t e 80 162
Soft gray sandstone (water—1 gal. per min.). .. .. ... 12 174
PO BEARTE G o oo arinie st e e T R R B S NS AT 8 182
Hard white limestone. . . . coooocvinieiniaviaevois 2 184
BIack shRle . an s pina i s b R R R e 18 . 202
Red shmlon s o s T S NS B T 12 214
Blael shabe: v s i e s S e e e 2 216
ol i S RS 1 4 217 4
Limestone (water—3 gal. per minute) . . .. ........., 2 219 4
BOADSIOIIE . . L . ottt e e e e | 2 8 222
Total |depth

Water can be lowered by pumping.
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LINN COUNTY—Continued.

Log of T. H. Brown Fee No. 1. Location: NE. 1/4 sec. 22, T. 59 N., R. 20 W,, Linn
County, Mo. Completed 1909. Well No. (21), PL. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series and Pennsylvanian system:

WRNLOWE LA i o i a8 R S e R S 90 90
T AR o mi o T e T R TR A i 16 106
B e e B R R R A T DR 98 204
O e e o e e R S L T R R 8 212
B s e e N R R S R A S R 2 214
BIACK POCIK (s o o 00ty b el aiisaa e e sl e s 1 215
(=000 Ts BG40 o Y (S P P S g e R 2 217
Blue s0apstone. o .« ovvvevrios it osesocnararrrarrescssscas = -
Water comes from sand at 215-217. Total
depth

Log of Weaver Thorne Fee No. 1. Location: NW. 1/4 sec. 29, T. 59 N.,, R. 20 W,
Linn County, Mo. Completed 1912. Well No. (22), PL. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Ol L O L B & s R A e S T A S S A TS 585 55
B Bamd . e A N R A R R R 10 65
Pennsylvanian system:
Hard-blue Holestone: ;oo i e fi e i s Peu i SadryiamnmEms 314 6814
Bluc-gray SORDEHOIO, i\ + 4 o b b e o i i awasy s 14914 218
Hard white lmestone. . . ............... . oiiiinirinnaanian bid 223
Black 8hale, . o v vt iveii i taen ettt 20 243
Red shale, .. ... v e e immnear e naerrerarssearsns 10 253
Soft, broWwn BANASEONG.. .« o vivinsw v mwim s s bk 5 s m b g s (i3} 314
Hard white limestone (1 gal. per min. water)................. 1 315
Blue and gray Bhale. v v cvevvs whmmn s vt e g 50 365
BRI BRI ae i e S AW G R R s S B S e 25 390
Very hard gray Hmestone. ... ..ovovueiciniiiviniviannniisnes 15 405
Sandrock (water 2 gal. min.). ... .o i e 12 417
Bloe gospatoro: 3o i e s A e T S R R S - 446
Total
depth

Water can be lowered 70/ by pumping.

Log of J. L. Kirby Fee No. 1. Location: SW.1/4 SW. 1/4sec. 17, T.59 N., R. 21 W,,
Linn County, Mo. Completed 1907, Well No. (23), Pl. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
RTINS AR o R P e 3 3
WALlOW: B o i i i e B 8 0 R e T 68 71
Pennsylvanian system:
{ T BT SN g e PP o SV X e e e A i S T 79 150
Bloe gogpebone. o v dvon Bl iR i v e silia s ey ae iy 105 255
B A A s R SR 25 280
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LINN COUNTY—Log of J. L. Kirby Fee No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
Rod and yellow Bhale. v s o s s v e e s 12 292
TARREEOR e oo o i e s A R B R R S R 3 295
Bl B B e D A S S R R 20 315
Boft blue Hmestone. .., . c.ooovciiaiiliaiiesdin biviaidvo 12 az7
Hoft blacleshale . . ., ool ciimsdiiiivddisiamvansaiinissven 14 341
Mississippian (?) system:

TAmMeStOTME. .« . .o oottt s e i e e ae e 2 343
Very hard white Hmestone. .. .....ooritnirerenrnenrnnaan 5 348
‘White sandstone (8alt Water).......cvovvivieereniirnrvannss 5 353
Total

depth

Water can be lowered 75" by pumping.

Log of Alexander Brinkley Fee No. 1. Location: NW. 1/4 sec. 34, T.59 N., R. 21 W.,
Linn County, Mo. Completed 1907. Well No. (24), PL. I.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Black 1oam. . .. ... 5 5
B =1 - R 22 27
Ponnsylvanian system:
Hard white Hmestone. . . .....cvivevvvivrsisnissnsnssnensis [i] 33
Blae Tmeabome . « v sow o vniins o s s i e S i i 4 a7
GRS BRI, o e o i B b RS TR TR T A R 5 42
BORDABOTIR s iz i s e R e S R TR R A 125 187
Hard Bmestome ... oo Tiidiid i ol i v 3 170
B el A s o S R R R B RS RO N e 25 195
DO OB s s e S R S e T L S R SRR 6 201
Bofl 8HBI0. i e wraan s i g A A e 8 209
Yellowshale. . ....... ... ciuiiiiinininnranneannnnnnnns 10 219
Blue limestone. . . ............ciuimieirnnsnnnnaaensans 4 223
White Hmestone, .. ..ottt enaeneann 3 226
TG T BB .oy s 0 0 £ Y NI 35 261
Black shale and B0aDstoNe . . . v veivrimrnsssenain s ain. 20 281
TR HIREBORG .. oo e wmiving aiaia e G R A 7 288
BRI RO o v B T A e e R 14 302
ol BRalE A R 4 306
Mississippian system: !
Yory Band Emestone; & o i R S s e s 5 311
Tdpht sandetone. . i e s s e e eats 9 320
Balty water in last sandstone, Total
depth

‘Water can be lowered 7/ by pumping.
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LIVINGSTON COUNTY.

Log of John R. Williams Fee No. 1. Location: NW. 1/4 sec. 19, T. 56 ., R. 24 W,
Livingston County, Mo. Completed 1901. Well No. (1), Pl I.

Thickness,| Depth,
Ft. Ft.
Pleistocene or Recent series:
IR o vies s S e s e s A 25 25
B A T T P T SR T S A 4 29
Pennsylvanian system:

B e oo YD el P P A e S 2 31
L] 4 35
Sandrock. . .. .. i 35 70
TAmestone. .« . ... e e e e (i} 76
TR BRRIE . oo oot 0  E  R  E W HE 1 80
TATSEEOTE <. v i s e ST S R S B P e ST 8 88
BANTBEORE . 10 o oomons 50 TR R TH S T BT o T e o e 15 103
BINE BIRAIE L i e o 0 o e e s S T T 10 113
LAMPREOIG - voosn e s s R e N S S T R AT 6 119
A i B S R R s S N T 3 122
B R o e A T T D R S S R R 4 126
B o a3 e T AR e L S S ot e e 6 132
B B s s e i B e s R A B AT B 7 A e 5 137
Bandstome . . . . ... ... e 40 177
Blue shale. . ... e 50 227
Plastic shale. . . . ... .. e 40 267
Sandy shale. . ... e 20 287
FOA BRI, <. s rurmvosimimm wim im0 e 95 5 R S8 S SR R B L 6 293
HATARBOTIE., v e wmmmsiim b o S ST R SR T 15 308
BLARTE BNALE oo w6 i e B e R S i 12 320
BRI o e S R R e e B e 5 azs
B et Ome o s T e R R R B A 15 340
Blaglk shale: . oo isvimiaes T e R R TR S B TR A 15 355
B A B 0 U U S R R R B SRR S R SR 25 380
Bl R R ORI S R A A S G ST L RN e 2 382
o e A e e S T 3 385
Fire Clay . . . ..o e 2 387
Hard rock. .. ... .o 5 392
Saline stratiimi, . . .. ..o e a3 425
BRABRIE HERIO . i s s s ar v i s 0 b B e 8 433
Total

depth

Stopped in 8t. Louis limestone (7).
Surface elevation about 800 feet.
Saline water rises to 65 feet below surface.

Log of Johnson & Company’s well. Location: sec. 2 (?), T. 57 N., R. 24 W., Living-
ston County, Mo. Completed prior to 1873. Well No. (2), PL. L.

Thickness. Depth.
Ft.. In. Ft. In.
Pleistocene series:
Soil and yellow €lay. ... oot e 35 6 35 6
Pennsylvanian system: :
Drysandstone..........cooiuwviiis e M 23 6 59
Clolt, gray Bandston®.: . .ot aise s oo G s 2 61
Blue botlder Blay v vivesi v oies v i 1 7 68
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LIVINGSTON COUNTY—Log of Johnson & Company’s well—Continued.
Thickness. Depth.
Ft. In. Ft. In.
Bolt-sandefone: o osinan e e s TS 66 134
Gray shale. . ... 2 2 136 2
Gray Bneabome: o o o O e ST A s 1 4 137 6
LE 3 YT e Ayl R P o i e e 1 3 4 140 10
Darke shale... .. ... .. i 5 4 146 2
Blueshale. . ... ... it 1 3 147 5
Hard Hmestone. . ... ... ...t cnnnnen 1 5 148 10
Dl BHAME. .. oo s e S R S 2 3 151 1
Hard IIoatomey: oo s e s s m s 1 1 152 2
BOPE BBRIR o S T S R 1 2 153 4
AR RIS <o vam vt b AR A T R 1 6 154 10
B o T R R R T R S T i 6 155 4
BHale . v e S A R R R s 2 5 157 9
Gray Mmestome: s oc s dis s S mnie s s ey 3 | 10 159 7
Ty R o e T R S R R 6 6 166 1
B e €080 0 2 Wt B g B B A o S e o B 9 4 175 5
Black smutb. . . .. ... e 1 8 177 1
Gray shale... ..o nnnnn ———— 2 8 179 a9
Darkshale... . ... . i 1 8 181 (i1
BATCAUONE . oo s e b BTSSR ST L8 B8 ot e 1 4 182 10
TR BTG, - nciim st S e e o e R N 3 4 184 2
TAETEREONE « o oo P o R S 10 185
Gy BN ey s R e B 8 185 8
8 BT T e R R T T e R i} 186 2
ey BHA: « ca o e A T R e 1 6 187 8
Bard Band coos o s s s 3 187 11
A R o o R T S 3 11 191 10
Blae IIesbofie & 55 i v st b s is w4 e s 1 1 192 11
] 2 - P 3 10 196 9
Black smut. . ... .. ......... .00 2 198 9
Darksoft shale. . .. ... .. . . i i 1 6 200 3
Drark Bard BBELE. . . cocon s snmsn s s s m e s ssoey 2 200 5
Barle 8oLt SRR .o v mmmirs s v s o S e S ik 1 201 6
BB BNAYE oo s e e B T R S 8 10 210 4
Beod Bhale .o vmin e AR L R 5 E 215 7
DIATIE BHATO i e R e S T 16 7 232 2
BIne Shale s e e S e A e 7 239 2
Hard argillaceous limestone. .. ... ... ... . connn 6 239 8
T R B 2 e e B B N e v R 3 239 11
Bolb Bhale:: o 5l e e e da i e R e st 10 240 L)
Graysandstone.....................c0oiivnrnn..n 4 3 245
Brown bituminousshale. .. ....................... 2] 245 9
Black bituminousshale. .. ... ..... ..., .......... 2 8 248 D
Caleareons Dand. . . . ..o vmmes v s mmrs wom s e s b 3 248 8
DArk, BoTt SHBY0. . pons s i iR SRR A e R 7 249 3
Hard caleareous band . ... . v« o amawseiassn v 8 249 11
Pork Shale. o oo e sk E s s iis et s e 10 3 260 2
Gray ealcareous shale. .. ... viovmwii e aniaiineess vras i) 3 265 5
R A s R e T e B e T T M S T 3 10 269 3
Clay and particles of coal. .. i ovi i v davis 7 2 276 5
Sandy shale and black bituminous particles. . ....... 1 6 277 11
Olay shalac v i s s s v s s awy 2 6 280 5
Very hard dark micaceous sandstone. . ... .......... 1 [i] 281 11
Hard band with blue clay partings. .. . ............. 1 9 283 B
Hard blue shale. . . T 2 285 8
Argillaceous gray ]imest.one B —— 1 ] 287 2
Dark Sandy BRALE. . . .o mmm doeammm s s e s A 1 2 288 4
SBandstone, Hght colored. ..c.oivvvvivvevarsvivesvan 2 290 4
BRI BT s i e e Ry A 10 291 2
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LIVINGSTON COUNTY—Log of Johnson & Company’s well—Continued.

Thickness. Depth.
Ft. In. Ft. In.
Dark blue shale, 124" of coal.................. S 2 5 293 T
BEDTEUOTI 5 5 o 2 0w v, 8 A WS Bl m A D 2 e 21w e e mm s 1 & 295
Limestone, blue, passing into hard gray at bottom. .. 3 298
L - 4 298 4
Partielon of Q0B . o« x oo v mm e s wm i sy 5 1 298 5
Total |[depth

Log of City of Chillicothe well at City Light Plant. Location: SE. 1/4 NE. 1/4 sec. 2
T. 57 N., R. 24 W., Livingston County, Mo. Elevation: 739 feet (aneroxd) Com-
pleted 1911 Well No. (3), PL. 1

Thickness,| Depth,

Ft, Ft.
Pleistocene series:
N O B S A R B R 20 20
Sand, medium coarse, angular, arkosic, with tan silt. .. 10 30
NO SAIMPIES . . e e e 4 i 34
Clay and silt, gray, fine-grained, calcareous. ......... 90 124

Pebbles and coarse sand. Subangular, polished sand

with feldspar, garnet, fossiliferous chert, limestone

and granite pebbles. . .................. ... 14 138

Pennsylvanian system:
Cherokee group:

Shale, gray to green, slightly calcareous.............. 13 151
Shale, gray, to dark gray somewhat carbonaceous. .. .. a3 244
AN O B D s 27 e T T S S R R B L 12 256
Shale, dark gray to black . . .. oo ins e vuisas i 263
Shale, gray. . G e g it AR e 38 301
Sand, mpdium cCoarse- m'ained angular................ 20 321
Shale, gray to black, .. . ... ... vttt i 10 331
No samples. . 24 355
Sand, marllum coarse—gramed a.ngular ............... 5 360
Sand, aggregates, medium eccarse-grained, with gray

shale and siderite (clay fronstone) . .............. 4 364
SRR DA i o P S R R PR i e 36 400

Mississippian system:
Meramee and Osage groups:
Warsaw, Keokuk and Burlington groups: i
Limestone, tan-white, crystalline, cherty........ ... .. 45 445
Limestone, white, crystalline, cherty. ............... 150 560
Kinderhook group:
Chouteau formation:

Limestone, dark gray, dense............. . | 80 840
Grassy Creek formation:
Shale, graen, contains sporangites. .. ................ 10 650
Devonian system:

Limestone, dark gray to tan erystalline............ ik 20 670

Limestone, light gray to white, finely crystalline...... 40 710

Limestone, tan, lithographic. .. ......c..oivvniinn.. 110 820

Dolomite, brown, granular, a few sand grains. ....... 40 B60

Limestone, tan, dense. . . .....c000voiiiiiiiaitonnn 3 863

BG:BAIDIOR s i s A T L 10 | 873

Dolomite, brown, crystalline, some sand, especially in
lastfivefeet.............ciiiriiiiinnnnnrnn 67 940

NOosamPlesS. o . ovr et et i e e e 10 a50
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LIVINGSTON COUNTY—Log of City of Chillicothe well at City Light Plant—Cont.

Devonian and older:
Sand, white chert, some gray dolomite, drillers log
terms this as “‘bouldry and cavey''
Ordovician system:
Kimmswick formation:
Dolomite, brown and gray, crystalline (show of oil, see
OOte 8t BOCEOM) . « o« wompemmm s v s s sww o5 waoy
St. Peter formation:
Sandstone, white
Everton formation:
Shale, green, sandy
Bandstone, white, some green shale. ... ...
Jefferson City formation: (Canadian system
Ulrich)
Dolomite, white to brown, with dense white chert

of K.

Thickness,
Ft.

110

58

a7

11

Depth,
Ft.

1040

1098
1145
1153
1194

1205
Total
depth

(Correlation and descriptions from sample studied).
Note: Apparently a little oil in last limestone.

The water had a coal oil smell in the

upper part of it but this was thought at first to be caused by oil dropping from the casing.

A thick yellow scum rising on the water was thought to be from rust on the casing.

Lower

down after repeated bailing, sand from the bottom on being washed impregnated the water

80 that a film arose showing the characteristic peacock colors by reflected light.

(This note was made on drillers log in the interval 1098 to 1145 feet.)

0il trace.

Log of S. R. McCreary’s Fee No. 1. Location: NE. 1/4 sec. 8, T. 57 N., R. 25 W,

Livingston County, Mo. Completed 1914. Well No. (5), PL. L.
Thickness,| Depth,
Ft. Ft.
Pleistocene or Recent serips:
IR <. o b e i ST TS 1 o s 11 11
Pennsylvanian system:
Gray limestone with some shale. ... 100 111
BORPREOMB oo e s S e SR S s i e i 3 114
BIUe BARABOOIS: . i v s e W S AT S R R B R 80 194
Blae:shale. oo s ia s e B R S S R e 276 470
e N T e R o s 3 o T TSR ' 20 490
Total
depth

Salt water in lower sandstone.

Log of Samuel Moore’s Fee No. 1. Location: sec. 16, T. 57 N., R. 25 W., Livingston

County, Mo. Completed 1914. Well No. (6), PL I.
Thickness,| Depth,
Ft. Ft.

Pleistocens or Recent series:

M b D s s W T G s 14 " 14
Pennsylvanian system: |

Limestone, some shale.................covieiiiiiinansanens 100 114

Soapstome. . ........ccovvuunennn e I Ty S 10 124
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LIVINGSTON COUNTY—Log of Samuel Moore’s Fee No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
BIVETBBALE, o e 05,00 i s e i 0 o B M TS B 14 138
Blue sandstone. ....... .o v00ves N P A A 47 185
Gray sandstone (S0me Water) . . . . .o vin e e i anneas 70 255
AN TREOEEOIE v e s o e e B L S S 2 257
BOADETONG . o v e e s e 2 259
B At s S R e R S B R R R R 5 264
Qoal 200 vq il E e R R RS S SRR
R O i D T A e T o S P e S P 6 270
LAENOHIOME . | o oo s e i 8808 e e b b S AR A b AT 2 272
Shale, limestone and sandstone (water in sandstone). ......... 78 350
£ O 8 358
O8], . e e e e I 4 362
TaADASEEORNE - o vqm. 5 tvis s e ok 8 B e R S S 8 370
Total
depth

Log of Fish No. 1. Location: SE.1/4 SE. 1/4 sec. 21, T. 57 N., R. 25 W., Livingston
County, Mo. Completed Sept. 25, 1918. Well No. (7), PL. 1

Thickness,| Depth,
Ft. . Tt

e e 1

Recent series:
Blackesofl s ol e e R e R L S R R 3 3
BIROI BIEIDS . - o oo, s b e 5 o A e 800 A S et TR B2 7 10

Pennsylvanian system:

Kansas City group:
IRV I BEBOIIE | oo acuai s e s e s o 15 25
Gray limestone . ; 5 30
Pleasanton, Hannetta, zmd throkee grourm:

B BRI or-cr oo e e A S A L R < e T T 10 40
Wt Bhal @ s e e A e W e s 5 45
Browtt: BREM0 oo i G e e R R S e 30 75
Brown shale: o e e amn il e i i e 30 105
Gray bard:sapdetone: . oo CeliaETa TR R 10 115
Brown: ol Bendahone s S S R R R i 55 170
Brown shale......... 50 220
Brown lime sand and sha,le e 25 245
Gra.ysa.ndstonaa.ndsnmah.me,....,.,,,,.,.......,.... 15 260
Brown shale with breaks of lime. . . . .. ..... .. ... ... ... 10 270
Brown sandstone and some shale. ......... ... 20 290
Brown sand and shale. .. ..........oviriniriean s 5 295
Red rock . 1 296
Hardbrowuhmea-ndsha.le‘_,.. " R G R TR 4 300
Brown lime selvage and breaks of shalv. .................. 25 325
Black: shale: and el wmee: i s i N e s i 10 335
Blaeleshiale: ey R s s SR s Pl SR s R s 25 360
‘White Iirne gnd selviied: . ool sl pas ey nis paesy 20 380
Brown shale.......... ..o rnrmnrrnrinsntsiaiatanns 20 400
Redrock. . ... ... ... ... ... iiiiiineiinenin 2 402
Brown shale...... ... ..t 8 410
BINE BT« oo i o s s i e i e e G A g e a2 10 420
Brown hard sandstone. .. ... . cocirisremniaiiaair o 10 430
BIACK ShATE .. seesnm i s o e S S e 10 440
BINEBEAYE . - oa i s e R i e R A 10 450
White sandetone: . ..o cob i sy iy S S0 e 10 460
BIaek 8hale ;i orns i e u e e viss s 10 470
Brown sandstone. . ... 00 od i i i e v e e 10 480
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LIVINGSTON COUNTY—Log of Fish No. 1—Continued.

Thickness,| Depth,
Ft. Ft.

Black shale with breaks of brownsand.................. 15 495
White sandstone (struck water at 510). .. ............... 15 510
BRI o T N R e e B SR R R 5 515
Black shale and brown sand....... ... oiivevirivsiis L] 520
‘White, hard sandstone. ... ...o.oiicviviideiviaiain i 25 545
‘White sand and brown shale. .. ........ ... . 000, 10 555
Brown sandstone and black shale. .. .................... 10 565
Brown sandstone. . . ........... o 5 570
White sand and white shale. . .. ... .. ..... ... .......... 5 575
White sandstone. ... ... .o e e 15 590
GOAN TTEROREATID o 45000 000w 50 w0 i K 8 M3 3 o T 2 592
Brown BaANASLONG ... . v vvwv v v Er s s s A AR 3 595
Total

depth

Log of C. E. Adams well No. 1. Location: SW.1/4 NW. 1/4 sec.28,T.58 N.,R.23 W.,
Livingston County, Mo. Elevation: 825 feet (estimated). Completed prior to
1007. Well No. (8), PI. I.

Thickness,| Depth,
Ft. Ft.
ECE BN e D R Y 1y S g 58 58
Pennsylvanian system:
Cherokee formation:
Shale, gray to black, some limestone. . .. ................ 3 61
Limestone and gray shale. . . ... ..o omnianaaiianssan 69 130
Coal ani SN oo m e s e T 2 132
Shale, gray, some Hmestone. . . .o vevvvvviiiei saa b oiie i 58 190
Shale BIAGIE s s s e S R S L R i 4 194
Shale, gray, some limestone. . ... ... i iiviviin i 36 230
Shale; red . ommauresisinsmnpnTEnemirsT T e e 8 238
Bhiale; Tlaelemmd e ayro . s s i i i e e 13 251
Al AN s R A R R R R T SRR 46 297
St N Y o N Y e Ly | e oy g 3 300
WNo sampPIe. . .. e e e e 48 348
Sandstone. . . ... .. e e e 3 351
Shale, dark gray to black . . .. ... ... ... 79 430
Mississippian system:
Meramee and Osage groups:
Warsaw? Keokuk and Burlington formations:
Limestone, white crystalline........................] ! 12 442
Bhale; gray and white:. . ic.ouvis v avoime i vewes 39 481
Limestone, cherty, white, erystalline. . . .. ..... ... . .. 41 522
Sand, green shale, limestone..... ... ... ... . 00000, 62 584
Limestone, white erystalline. .. .. ... ... .._......... 12 596
Chertand dark shale:.........ooviiivnravinasnanis 20 616
Kinderhook group:
Chouteau formation:
Limestone, gray-tan, dense. ... ...............cc0..n 20 636
Limestone, white, cherty.. . ... ... .o, 9 645
PROBAINDIEK . o v oo icosiinsion e o S5 S50 VS e R B0 69 714
Grassy Creek formation:
Shale, green containing sporangites.. . ............... 48 762
Devonian system: g
Limestone, white erystalline........................ 4 766
Limestone, gray lithographic. . ..................... 13 779
Limestone, white to tan, finely crystalline, ... ........ 21 200
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LIVINGSTON COUNTY—Log of C. E. Adams well No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
Dolomite; brown ramular i s s e A s 46 846
Limestone, white to tan, dense, a few sand grains......... 8 854
Dolomite, tan-gray, finely crystalline.................... 27 881
Limestone, lithographie, rounded and frosted sand........ 25 906
Dolomite, gray-white, crystalline.. ... ...cc0unnnnnnnnnnn 11 917
Band and dense whitechert. . ............coiviuiivninsn 33 950
Sand, dense white chert and green shale. . ............... 32 982
Ordovician system:
Decorah formation (7):
Shale, containing black organic material. ................ 8 990
Unclassified:
Sand and brown erystalline dolomite with dark sandy shale
A e e R AR R S e Sss 75 1,065
Dolomite, brown erystalline. . . ... ... innnnnnn.. 11 1,076
St. Peter formation:
Sandstone, white with rounded and frosted grains.. ....... 25 1,101
Total
depth

(Correlation and descriptions based on a study of samples, some of which were taken
at long intervals.)

Log of J. J. Phillips Fee No. 1. Location: sec.?,T.59 N., R.22 W., Livingston County,
Mo. Completed 1909. Well No. (10), PL 1.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
R o T S RS T R s R 2 p A 137 137
Pennsylvanian system:
Bhale 80ADPSIONE. . . . . ...t e e i s me e ia e 231 368
Hard yellow Tock. o . oottt it e e vt encaneaeianaaen 10 378
Mississippian system:
VT, Lt R T U cmsomc oy o o s OB A ST BT D Y 302 680
B TRWBIBI oo v e s 0 e b 8 R R R S A SO N o e 3 653
Total
depth

MACON COUNTY.

Log of coal test 2 miles north of Woodville. Location: Cen. SW. 1/4 SE. 1/4 sec. 15,
T. 56 N., R. 13 W., Macon County, Mo. Well No. (1), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
I o e S D G R B e 5 25 25
Pennsylvanian system: g
Shale, light, sandy, thin sandstone layer near base. .. 25 50
Sandstone, with shale partings. . . ............c00... 9 [i] 59 6
Shale, dark at top, remainder light and sandy....... 5 6 65
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MACON COUNTY—Log of coal test 2 miles north of Woodville—Continued,

Thickness. Depth.
Ft. In. Ft. In.

Sandstone, with shale partings. . .. ......... ... 23 a8

LEmestome s . coremam e g e e e s e s 3 1 a1 1
OB s S R e 3 a1 4
Bandsboiio, o v R e R D e 4 8 96

Shale, light, sandy in lower half. .. ................ 10 5 106 5
BBl R S R R s 7 107

B R i R W 2 5L & Semmeres Bamern 1 3 108 3
Shale, light, sandy. .. ... cvtvee e, 3 a 112

Sandstone. . .. ... e 3 6 115 6
Bhale, Hght. . . . ...t ii e 1 10 117 4
TGETEIOMEORID L. o vt e w4 S AT 2 4 119 8
Shale, light, sandy, sandstone layers in middle.. .. ... 3 4 123

Shale, dark, BaBHY . .. .o v ivnin v eire e 1 10 124 10
RN, = oan s e L e o R e L 9 125 7
ETRRY: oo B T T T e T S e T B 8 126 3
Banadabomie s e L T R R T s 3 9 130

LEmeebOBe: i o v R R 3 1 133 1
Shale, dark in center, light above and below. . ... ... 35 5 168 6
L e T S R Dyt gy 8 169 2
KT P a0 5 18 5, e v o R A 2 P B B S 1 10 171

Sandstone. ... ... e 5 3 176 3

Total |depth

Log of coal test at Cox. Location: Cen. NE. 1/4 NW. 1/4 sec. 29, T. 56 N.,, R. 13 W,,
Macon County, Mo. Well No. (2), P1. I.

Thickness. Depth.
Ft. In. Ft. In.
121y T B D R e e M T LR T 60 60
Pennsylvanian system:
Henrietta group:
I OB 3 G e e e s ey 3 4 63 4
Shale, broken. .. ..........ovrrrernrrrannanas 4 2 67 6
CHard stone'™ . . ... e 2 6 70
Shale, light at top, blue at bottom............. 10 9 20 9
TATOBEID .+ oo oo g om0 s R R 4 1 84 10
Cherokee group:
Shale, light at top, blue at bottom............. 2 87
Shale, black, “slaty’ .. .ivviviiiviiviiiiieaa. 4 91
Goal (MIMEY Y imne S o s e TG 1 i 92 3
B ot s T S B SR 1 9 94
Bhale, Yightcosannommimmpeisiampiaimses & 99
COAL TN O oo o R i A i R 1 100
s e s S T T D e e A Tl T e 1 6 101 i)
Sandstone. .. .... S L P e 2 6 104
Shale, blue, with one-foot sandstone layer....... 22 8 126 8
Shale, black, “slaty™. . ........ ..., 1 6 128 2
SBhale, lght, sand¥ .. ....cvviviiiiniininiroens 3 131 2
CORY {10wWer BITEBIOTRY: o i SR S 8 131 10
OPLBEN s o e s 0 30 AT T S T A S Ak 1 2 133
Shale, light, sandy, one-foot sandstone layer near
L S R P S e C iy e S T e et 7 10 140 10
Sandstone, with thin shale parting. ............ 11 2 152
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MACON COUNTY—Log of coal test at Cox—Continued.

|

Thickness. Depth.

Ft. In. Ft. Im,
Shale, light, sandy in lower half. . . ... .. ... . ;. 26 178
Sandstone................ R R R 3 6 181 6
Shale, in greater part light and %ands .......... 20 201 6
Bhale, bIe, s o e Saaires s TR 18 6 220
Coal (BOralea): 5 S ais v r v s s e 405,05 5,0 i 1 8 221 8

Total |depth

Log of coal test 3 miles south of Carbon. Location: SE.1/4 NW. 1/4 sec. 6, T. 56 IN.,
R. 13 W., Macon County, Mo. Well No. (3), P1

|
Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
IR v ook s A R A TR A A i i 8 77 8
Pennsylvanian system:
Henrietta group:
Limnestoner: . o v i e amma i b iy 3 80 8
Cherokee group:

Shiale, blus, oS inisamslvar sy St 1 81 8
Shale, black, “slaty™ ... ... ... ... ... ... 4 E} 86 4
Coal (MUIBEY) . oot it et e 1 6 87 10
L — g e e 3 a0 10
Shale; HEN.ocncmimmmsmmre ey s mm e st 5 2 96
Conl [BOVIOE) « s ssmios i s 78 S, 3 aarass & 1 7 a7 7
[ 1 1 e L R R R 9 98 4
QANAREORB i marsms E w dEE B T 4 SR AT X 4 499 8
Shale, HEght, S8aBAY - owvaiey s = 9w ae s 2 4 102
B e O s o s e o e e e Y 1 2 103 2
Shale, light, sandy, with thin sandstone layer.. .. ] 10 113
Bl R e e R R PR g R 2 ] 115 6
Shale, blue at top, sandy at bottom. ........... 9 6 125
CRock™, Dlack. ..o s 10 125 10
Shale, darle, sandy . . ... 3 3 129 i
Coal (Jower SrAdmOre). . «v . vvee v e oo snasn s 11 130
Shale, with thin sandstone layer near top....... 11 141
BANASTONG ;& wommarma i 4w siE e R 12 4 153 4
Shale, variegated, with thin sandstone layer near

RO i T R T 4 TS TR 14 8 168
Bapdatone oo v i sl ol 8 4 176 4
Coal, 12 inches
Sandstone, 20 inchesy (Eureka). .. ............ 3 2 179 6
Coal, 6 inches
B . v omn e v o i 7 s s A AT R R, B (] 180
Shale, light, sandy. ... ..... .. ..o iiiirenans 1 2 181 2
BATTEEIN Gy 0 oo otim Aot et by mi s e uises ey 27 10 209

Total |[depth

Note: Base of Cherokee not reached.
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MACON COUNTY—Continued.

Log of R. Y. Powell No. 1. Location: Cen. W. line SE. 1/4 SE. 1/4 sec. 28, T. 56 N.,
R. 15 W., Macon County, Mo. Elevation: 850 feet. Completed 1907. Well
No. (4), PL. L

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
WOHOWIC R v s e s sy s on o s e g e T 45 45
WHIE BIBY . v worsrm simmmemmm s s T v 10 55
Pennsylvanian system:
WL Ee TR it vt oo 0 B P8 B T e i 12 67
Coal. .. R S A R R R B R 2 69
White shale: . s iminaursnsaais e e 15 84
Blaeic mhale s o mis ase S i i S S SR e S R A 20 104
Wohive Bhale: S v i D TR S AR FE SR R 20 124
B T 0 T R Ay IRy g g A (A B A SOVt S N PP AL Sl D e TN 20 144
Mississippian system: '
Meramec and Osage groups:
White Hme. . ..oon e e 20 164
‘White shale (232'-13"" casing). ........... —— . 68 232
Coarse lime. .......... B R —_— T —— 20 252
WL TN i s it o R S R 28 280
Baaie BT TLEIUE s st e T B 0 3 T e o A R 30 310
Sand and Ume. . oo onaievii s S i s e i i 20 330
Wb e o R R T R T AR 100 430
Kinderhook group:
o T B 5 G e e s D S L e P 90 520
T HIG, 35 v nie sinlatieess 5 i b e B ih 3 A R SR S Bt 20 540
Devonian system:
White HIme. .. ..o e e e e e 70 610
Lime and sand shells. . ... ... .. . i 30 640
Ordovician system?
LR BRIEAG . 0 oot o i w8 w0 0 8 R e 20 660
Ldme and sand shell8. . . ..cvvme v invmmimmmavas s smsn s i 20 680
Lime and sand shells. . ......ooovviivennas R R L a0 770
8t, Peter and Everton formations: :
Whibe:gam@ o Soisl Sy 2 v e B e i 62 832
Drarls: bl & ST R R B R T S R 6 838
BB 17 7 L R R e T R L o L S M e [§] 844
Unclassified Ordovician to Pre-Cambrian:
VS THIERE, 0500506 57w b6 M0 N GO A0 AW [§ - D06 T 27 Sy P o e e e 231 1,075
Hard white HIme. .. vvenevrinrenrrnsroraeesaseranssnsegsnss 52 1,127
Hard dark lme. .. ... . ..oietinie i iitaitii it cnnaasnans 5 1,132
TR BB TR - ropime s o A g A N AT 182 1,314
W REER- BRI oo v i o S N o e S A S e, 13 1,327
WRELE M0 < v s v i 5 bl DR R R R A R 173 1,500
Hard white: and-pra¥. - Jmei oo s sty s i g 500 2,000
Hard white-and-gray Hme: oopsasiiin s savs i i s 70 2,070
BrowD:Bhale. e A e T S R 25 2,095
Blacke: sl o v s s A s e A R S S a5 2,130
BRI T A AR S s A 15 2,145
G I RTIRG . o s b o T B S P o A S s SR 23 2,168
b2 a3 1 |y S 3 Pt P PLPE Py i e I Ui 2 2,170
2 10 2,180
Gray lHme. . . ..o e . 12 2,192
Hard black sand....... P 43 2,235
ERTRNT TIIB ot v o i 0T S a0 o S S A TR 15 2,250
T Time antd sand: SHEIE . s s R e 55 2,305
T R AT s e T e R A R R 45 2,350
T White sand. . ... A e A T S 12 2,362
T P e man e e A R R R 100 2,462
:_:_ Brownesaod v (o i s s erEa i nann s TR 2 38 2,500
o B B s O R ST R R | 50 2,550

B PR BRI o s s e s s s | 40 | 2,990
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MACON COUNTY—Log of R. Y. Powell No. 1—Continued.

Thickness,| Depth,
Ft. Ft.

Bed B s T D T S s e e S i 21 2,611
Hard el S A R RS R e e T e e e e 9 2,620
L I T B e o Y 80 2,700
Redsand. ... ... .. e . 100 2,800
‘White sand (6 5gcasing). . ... ...t 6 2,806
Gray lHme... . ... e 79 2,885
Gray e, . o e e 7 2,892
1 3 2,895
T L T T b5 2,900
DArK ErAY S8an0. i v s s e T T A R 27 2,927
DALk grRY 8ANG o s e R e e SRR 4 2,031
d 53§ T (8 e e e R e e st S Bt Y N Ve S e P e O 69 3,000
Total

depth

The above correlations are based on a poor drillers log. In addition to the above,
the sand reported from 1,314 to 1,327 feet suggests Roubidoux, the top of the Davis Is sug-
gested at 2,070 feet, the top of the Bonne Terre may be at 2,145 feet, the top of the La Motte
at 2,305 feet, and the top of the granite at 2,611 feet.

Log of coal test near Carbon. Location: NW. 1/4 SW. 1/4 sec. 18, T. 57 N., R. 13 W,
Macon County, Mo. Well No. (6), PL. L

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
TIPEEE o ooy AT e o 0 S R B s p— a5 8 35 8
Pennsylvanian system: .
Henrietta group:
Limestone (mulky sump-rock)................. 1 10 37 6
Shale, light-colored........... A TR e 9 46 6
Sandstone: ;i R S 10 47 4
Cherokee group:
L B e i L e e I S B R 2 47 6
Bandgbone., . 5sadaiiaiissmeim s va b aimaeesa 1 48 6
Shale, light-colored, drab ., . . .................. 5 6 54
Shale, blue.......... e e 6 60
Sandstone. . ...t i e s 1 4 61 4
Hhala, DIACE, BB cop 0 sone conimmasmismmism s 1 4 62 8
BRALA, BANAN i s s e S e S 5 3 65 11
Coal (lower ardmore). . ..... SRR A 1 4 67 3
CUIBY: 00 A T R TS 1 9 69
Shale, sandy. . ... N R R S T R 17 86
B AR OmE s R R R R 3 89
Shale, light-colored, sandy . .......... . ooivuas T i1 a6 3]
Sandstone, shale partings. .. .. ................ 10 (i} 107
Shale, light-colored, sandy. . .................. 21 9 128 9
Coal, 30 inches
Clay, 5 inches } (Bureka). .. vov i eunennn. P 3 8 132 5
Coal, 9 inches
L) T — 1 7 134
Shale, light-colored, sandy.......... T — ; 1 10 135 10
Total |depth

Note: Base of Cherokee not reached.
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MACON COUNTY—Continued.

93

Log of T. E. Wardell well No. 1. Location: 4 miles northwest of Macon, Macon

County, Mo. Well No. (7), PL L

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Burface rock, sofl to jointelay...........ooviiiniiinn e 54 54
Pennsylvanian system:
Gray pandebone . oo s e e e S 40 94
Soft shale, gray; small vein of water rises 20 feet.............. 66 160
A R be e e R e T G e e 1 161
B T e 0050503 . 1w 18 ot 1 38 A PR 8 3 164
Mississippian system:
Blue Hme rock.. . . ..ov it i i i i i 26 190
White lime rock, very hard. . .. .o.vveiinnn et enernenneanenns 70 260
Lime rock which was very hard to drill; struck water in seam of
rock at 290 feet; water rises within 90 feet of surface. ... .. 40 300
Total
depth

Log of coal shaft at Eureka, Location: SW. 1/4 SE. 1/4 sec. 18, T. 57 N., R. 14 W,
Well No. (8), Pl. I.

Macon County, Mo. Elevation: Approximately 780 feet.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
TOEERE o ooy b oo b A T B S R 21 21
Pennsylvanian system:
Henrietta group:
LAMBSEONS , 5is s s i v i s 3 S S S S 3% 3 24
Shale, black, “slaty'". .............. R G R G e e, 314 2714
Coal (aamamatt) s, ol e S s e vt w435 s s e A e b Vb b 1 2814
L 74 36
Bandsbome. . . ... .. e e e 214 3814
=3 Y 914 48
Limestone, hard, blue, known as “Bluestone™. .. .......... 3 51
Cherokee group:

Shale, blasls, "BLATY™. ..o e oo s ares oo s st 4 55
OB M LI Yo o O A S N A T 14 5614
RN v o e S N B T N e el 51g 62
Shale, sandy, with some sandstone. . .................... 814 7034
“*Cement rock! [ s s e a S ST RN R SR 2 7214
B o R s e s e R T R T i i 3 7514
Coal, 13 inchesk
Clay, 1 inch {851y T3 o) e, oy ) = R ol 2 774
Coal, 10 inches)
L] T3, RN 14 78
Limestone. . .o .vu ettt i i e 3 81
= 214 8314
Limestone, with six-inch shale parting. .. ................ 2 8514
Bl DLl BT v sm o e o s R A TR SRS 6 91
Limestone. ,...... A T e T B T Bl 14 92
Shale, black in lower PATt. ... iu vt eenaiorin 11 103
R B DR o e S T A S I A S s g 103 14
ShRE ey Tl e T R S N B Y N S 514 109
Coal (lower ardmore) . . .. . ....oiveiinniieniiisnesnnses 2 111
L T T e S B R P R R R R A P A AT A e b 11 122
BB DING s 55055004 5.0 51 mom msm 2 o ermmm et o et 5 2t 6 128
Shale, with thin layers of limestone and sandstone. ........ T4 13514
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MACON COUNTY—Log of coal shaft at Eureka—Continued.

Thickness,| Depth,
Ft. Ft.
Shale, black, “slaty’™ . .. .o e 5 14014
L T — 1214 153
Shale, black and “slaty’" at top and bottom. .. .. ......... 13 166
Coal, 24 inches
Clay, 6 to 60 inchesy (Eureka). . ......cccviviiiiinninan 6 172
Coal, 24 inches
Total
depth

Note: Base of Cherokee not reached.

Log of City of Macon No. 1. Location: NE. 1/4 NE. 1/4 sec. 21, T.57 N.,, R. 14 W,
Macon County, Mo. Elevation: Approximately 830 feet. Completed 1888. Well
No. (10), PL. I

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
EIEIRG o om0 L T B S 36 36
Pennsylvanian system:
Shale, blue, calcareous, argillaceous. . . . ... oo 9 45
Limestone, hard brittle, conchoidal fracture. . .. .............. 1 46
Black shale, breaking into graphite-like mud. .. ...... R 2 48
Coal with a few fragmentsof shale......... ... .. oo viin.. 1 49
Blue shale or elay containing a little grit.. .. ....... ... ... ... G a5
et s Dl O s s S N i T P e I 10 65
Gray calcareous shale with a few fra.gments of limestone....... 5 70
Black laminated shale. . ... ... ...t iinn s 3 73
C0AL. . ot e e e e e s 2 75
Tenacious blue clay, little grit. 34 109
Black graphite-like clay, with bits of gray clay. . . ..., ........ 17 126
Dark gray or black clay, derived from calcareous shale with
fragments of Hmestone. .. o oove v ivvn v aanrs s vaienns
Firm black calcareous shale, .. .............. R AR 2 128
Slightly caleareous gray clay with shaly seales................ 8 136
Calearenls: Eray ClAY « - m L e e S e e A 19 155
Slightly calcareous dark gray shale........... ... .. ... .00, 30 185
Mississipplan system and older:
Lighteray Hmestome . . oueaiiieme s et es mab iy P ingaas 28 213
Light gray sub-crystalline limestone, . ... ..., ... . ... 7 220
Light gray slightly calcareous shale andelay . . ... .......... 53 273
Dark gray, slightly calcareous clay. ... .. ...t w o vdonn 3 276
Calearenls PEay - BHALE. . coi v wam e irv s oo s s e iyt 6 282
Light gray cherty Hmestone, ., ..o iiba vrmnam e ines os ) 287
Light gray limestone, gray calcareous shale and chert.. .. .... .. 3 290
Limestone; lHght gray, chert¥....covvvvinniviivarnaviviias 30 320
Bluish gray calcareous shale.........ooiiiviiioiisainvraneo 5 325
Limestone, light gray, cherty and dark gray calcareous shale. . . 10 335
Light gray and dark gray nodular calcareous shale. . .......... 40 375
Light gray, siliceous limestone and chert..................... 21 399
Light buff rock pulverulent containing erystals of carbonate of
lime and iron, leaving a residue after treatment with acid. . . . 14 410
Dark gray arenaceous shale, light gray caleareous shale and
erystals of caleite. . ... .. ... i 72 482
Light gray arenaceous and calcareous shale with light buff ;
powdor HIEE SDOVE < oos v s s msmii i s s i s 27 509
Blue sparry limestone with fossil markings. . ............. T 23 532
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MACON COUNTY—Log of City of Macon No. 1—Continued.
Thickness,| Depth,
Ft. Ft.

Shaley blue limestone. . . .. ... .. ... 00ttt 43 575
Light gray and dark blue shaley limestone. , . ...... .......... 60 635
Blue Hmestone . . . ... ... ... .0ttt it i e 17 652
Light blue sparry limestone. .. ...y 112 Th4
Light blue cherty and arenaceous limestone. ... .. ............ a6 500
Gray spongy limestone, and fine fissil blue shale. . ............ a5 895
Massive blue shale or indurated ¢lay. ... ... oo iiiivinivnnn 100 995
Fine calCarsOuB SAN . ..o ivas e smses vm v s £ e 5 1,000
Total

depth

This log is given by W. J. McGee in ““Notes on the Geology of Macon County, Missouri’
Trans. St. Louis Acad. of Science, Vol. 5, 1892, pp. 305-336, who states: “‘the various strata
exposed naturally and penetrated by the drill in Macon County may be tentatively classified
as in the following table, in which there is also introduced, chiefly to indicate the possible
extent of the personal equation in influencing the classification, the section predicted when

the drill was in the 35-foot limestone."”

“‘Section of Northern Missouri Strata:

Predicted
Thickness, thickness,
It. Ft.
Carboniferous:
Lower coal:
Shales, clay beds, limestones, coal seams, ete. ..., ........ 215 215
St. Louis:
L R OO e e A A S R S e 35 60
Keokuk: !
2. Somewhat calcareous shales. . .. ...... ... ... iiunnnn 62}
3. Cherty limestone and associated shales. ... ... ... ......... 54 100
Burlington:
4. Nodular caleareous shales. . .. .......... ... ... 40)
5. Siliceous limestones, calcareous shales, ete. . .............. 157f 225
Kinderhoolk:
6. Shaly and non-siliceous limestones.. ... .................. 232 175
Devonian:
Hamilton:
I DGR ORI B Kaarns i i T e e N 75
Silurian:
Niagara:
7. Cherty limestones passing into shales. . .. ............ 131 225
Hudson River:
8. Shales or indurated elays............................... 100}
LT 15 1 T4 - L U Y . 200
Trenton:
(Notreached) . . .. ... i i e e e e 450
St. Peter:
(Not reached) .. ... . .... A B A S e B A 50
Total thICIMOBE, v samsmmnima s Mo e b s 1,026 1,775
Discrepance (assuming bore to half penetrate Hudson River).................... 149 feet'’

The section, correlations, and predicted thicknesses given above are from McGee's r'eporl;

as noted.
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MACON COUNTY—Continued.

Log of M-K-T Coal Company’s shaft No. 46. Location: SW. cor. NW. 1/4 sec. 29,
T. 57 N., R. 15 W., Macon County, Mo. Elevation: Approximately 860 feet.

Shaft No. (11), Pl I.

Thickness, Depth,
Ft. In. Ft. In.
Pleistocens series:
P BIAY i o e R e 20
Clay, hard reddish yellow.........c.viivienninennn 45 65
Clay haand; BIe L o v S b G a s P RS S s 41 106
Pennsylvanian system:
Henrietta group:
TBIRBTRS .« v v rn s mn mpms s o Fimmsm B imatmn e o sl 5 S 9 6 115 6
Ironbandrock. . ... ..ot nann. 2 i} 118
Shale, black, fissile. .. ........................ 2 120
CoAl BN Vo o oo smemasmn ey s 1 121
ETMITE vt o E (] 127
BB iy e e e T R R 10 137
BADOOBEOIGS o as s di S i S e B e 4 141
Cherokee group:
Bhale, black;, fissile, oo i v sisin e s 4 145
Coal (Macon Gty y..ou o smismimmiran s 2 147
Baisaml mhaless o o i i i s e o 16 [i] 163 i1
Coal (Bevieroperated). . ..........ccoovnunennn 4 3 167 9
Total depth

Note: Base of Cherokee not reached.

Log of Bianchi Fee No. 1.

Macon County, Mo.

Location: SE. 1/4 SW. 1/4 sec. 12, T. 57 N.,, R. 15 W,,
Elevation: Approximately 870 feet. Completed Sept. 13,

1937. Well No. (12), P I

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
IR v 80 8 T S R N S T S R 140 140
Pennsylvanian system:
B liraartome. Baril o amsmm s e A R R R S R 4 144
RTINS i s T R T R e e 8 152
Bhabe Blwer s o o i R e B R S SR R S D R R 2 154
B b - e i i e e o N S Y i R e 8 160
e O Vs S e A L R S 4 164
BT IR s avierimn vymmenin wominy mom s 8RR A A b 7o ) e 60 B, B MR e 4 168
Shale light. . .. .. .0 ittt i nes i nma e az 200
Bhale BIack. . . ..ot 8 208
TR BTN s s bbb b T B A B o T A O 3 211
Drilled by other driller mostly shale. ... ..................... 64 275
IR vy v S e 0 B R R A T s A W R D e 1 276
LT O et o R T e A T B S 6 282
OB s i o R R S o S B A e R R BT 3 285
Bhaley TREAb o rcrm e S L s S e O e 15 300
Mississippian system:
R G s v e e s e e R T R 100 400
Total
depth
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MACON COUNTY—Continued.

Log of Northwestern Coal & Mining Company’s coal test No. 11 near Bevier. Location:
sec. 15 (?), T. 57 N., R. 15 W., Macon County, Mo. Completed 1917. Well No.
(13), PL. L.

Thickness, Depth.
Ft. In. Ft. In.

Pleistocene series:

WOROW CURY - v vcvvi55 wvimmmesi oot S e sCemanss 5 31 31

Bl C R« i o i R e e T 2 33
Pennsylvanian system:

Cherokee group:

Bl BRI - s i S B R A B e 6 33 6

BORY s s e R T S R R R 1 & 34 11

Ban@ebome, o s s e g B R T S R 6 1 41

Bandetomle.. . ... cuiiviriisssaia i neesies 9 6 50 6

Nothing (old mine). . .........covivrrerrrnnns 4 6 55

Mud from old workings.. . . ................... 8 63

Fire clay.. .. ..o veir it 2 65

LIMBSOMB . . « o v vunevnvnsmavmnsss 4 69

Bofb: XAy BRBRIO . & .o v s siwmmms s sas s s i e a0y 4 73

TATOEEOOING <« s i v o A e e S s 1 74

Gray Hmestone. ;o oo o oo e e i s s s 7 | 75

Mixed shulde. s speeinniiimlammssias e [§] li] 81 6

EATReBbOmB - e R e R R R T e 6 82

Black ghale: oo oo e vl arisiedFui s i 6 88

Glray- sRale. . . oo o S A e e 3 6 a1 6

5 S RS Pl St PPe -~ At ) et 1 11 93 5

1 3 -9 3 7 a7

Sandstone. . ...........cciiiiiiiiniin 8 105

Gray shald, . . ..ottt 16 121

Gray shale, . ...ttt rnnnnnenan e 7 128

Sandstone with gray shale partings.. ........... 31 159

Dark Bhale.........oovivivaivassnas S A 2 161

GEAY BUBIO. v i e s R e 3 164

B RO BIRTR o s e T e e A A R T 7 10 171 10

Beal o e SR R T T S el 2 172

BOM i aad v U T D T e g e A 2 4 174 4

IR OO L s G T R PR G R B T R e 4 174 B

PO CIAT s ¢ ava 5.5 5083855 = 0im w0 im mim mm o vom w i e n 0 e 3 4 178

Coarse sandstone. . . ...........coiiueunninnn. 8 6 186 6
Mississippian system:

Hard IIneabon, . . . .« oo e ssme s s s 12 6 199

Total |depth

Log of coal test at Bevier. Location: 300 yards east of railroad station ; sec. 15, T. 57
N., R. 15 W., Macon County, Mo. Elevation: 781 feet. Well No. (14), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
Blaek dith. oo e s SO s e e s 4 4
allow MIBF v s R TR R 16 5 16 9
RAghb-eliey  covis s s S L T 3 7 20 4
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MACON COUNTY —Log of coal test at Bevier—Continued.

Thickness. Depth.
Ft. In. Ft. In.
Pennsylvania system:
Cherokee group:
Sand. ...a...un R S A R R R 3 8 24
Light sand-ghale: souaicviia i naviamvi 1 10 25 10
Bandebone. oo suinnt i aaeri i eEsE vl G 6 32 4
Ldght shaber oo o mois o i s b R S B 2 4 34 8
BATRLOIE, (.03 et s sl e B Hih ekl b e 10 35 6
Light sand shale.. ..., ... ... nrnrrenrrnns i 3 36 9
Sandstome. . .. ... 1 9 38 (i]
Light sand shale. . . ... ... ... ... . ...ciiuunnn 2 8 41 2
Blueshale, ... .. ... . ... . ... s 2 41 4
Coal. ..o e R S R T e T 2 11 44 3
IR OB v im0 R S ST 1 L 45 4
LAMOHEONE, e sisrimiimes v S50 S m b e e 3 6 48 10
R A v s R R T s e T M T 2 2 51
BandGbome.. o s ny Sy i SRR R s 1 52
Light sand shale. i .o i caivibinainsinaisn ok 10 52 10
TR RO o 5 2 s S RN ST R R R 2 11 55 9
Light shale.. ... R APt e ST e 11 56 8
Limestone. . .. ... ... ..., riuininnnnnnnn. 4 a7
Darkshale. ... ... . ... e 4 2 61 2
Blue shale. ... ...... o 2 10 64
Limestone. ... ... ... 3 64 3
Darkshale............... e R 1 6 65 9
Blue shale. .. . T L —— - 2 3 68
BIECK HIAEG o cnmen v S S e TR R e 3 71
OBLL o ain 4 G N 1 2 72 2
Sandstone. . .. 3 72 5
Birece e s s TS e T R R R : 1 2 73 T
Eight sand ghale; oo s U Ramia b Sy 1 1 75
Sandstone........ Y o o O (e T T 4 10 79 10
Lightshale.. ... ...... . ...t iuuirnannnn. 2 8 82 6
Light sand shale. . .. .. ... ... ... .. .. ... .... i) 4 828 10
Sandstone. . . ... ... 5 8 94 6
Sandstone. ......... . ... ... ... 7 2 101 B
Shale partings. . . .. . ... 19 4 121"
BATHABEONG &« v st v s s v wie s i e a7 158
CIOBL, s o i s e B ST S i 4 10 158 10
Pireclay.. i ..i... B R A N R 7 159 5
Sandstone. . . .. A T R T R R A 8 160 1
Black: slater s cimnmsssTsnrnremsniaaiassess 6 160 7
Bandstome: oo iel G el EE R RS R 11 3 171 10
i D O A [ Aty e g 2 172
Mississippian system (7):
Sandstone. . . .. e 5 177
Limestone. .. . . . e 19 8 196 )
Sandstone. . . . P —— 1 10 198 6
Green shale. T ——, 2 ] 201
EATORUOTIO ¢ 15 e oot s 3 o b o ST P S oS j 3 208
BANABLONE oo i oo v e 25 233
EAMESEONN oo v saiem T T e e S T 7 6 240 6
Total |depth
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MACON COUNTY—Continued.

Log of coal test. Location: SW.1/4 8W.1/4 sec. 19, T. 57 N., R. 15 W., Macon County,
Mo. Well No. (15), PL L.

Thickness. Depth.

Ft. In. | Ft. In.

Pleistocene series:
Drift... ... .. o o a8 98
Pennsylvanian system:
Cherokee group: [

Limestone (Bevier sumprock) . . . . . 3 6 101 6
Shale, light at top, blue and "slaty’ at bottom. . .. 4 [ 108
TAPOEEOTES - ox o nb e S e W e o 3 1 109

Shale, *'slaty’’, blue at top, black at bottom.. . .. 8 117
LAMEBEOING & oo S S s S s S e A 1 118

BhaMe: oo SR RS 4 2 122 2
Coal (lower Ardmore)......i.... R B 1 7 123 9
Sy S R S PR 3 3 127
FAMOBUOMO ¢ . o cxcne s b b soeh s im, o8 8

Total |depth

Note: Base of Cherokee not reached.

Log of coal test. Location: NW.cor. NE.1/4NE. 1/4 sec. 20, T. 57 N.,R. 15 W., Macon
County, Mo. Well No. (16), PL 1.

Thickness. Depth.

Ft. In. Ft. In.

Pleistocene series:
P s s s T - 70 79
Pennsylvanian system: |
Cherokee group:

Limestone (Bevier sumproek). . .............. & 84
bl e w4 e S R e S R D S 8 | 02
ARAlE R 2 o S S R O G R R 6 98
e L P | 1 09
Shale, blue.. . ... | 9 7 108 7
Coal (Lower Ardmore). . ..................... | 1 4 109 11
CLAF - e ot e e 1 1 111

Total depth

Note: Base of Cherokee not reached.
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MACON COUNTY—Continued.

Log of Northwestern Coal & Mining Company’s coal test at shaft No. 8. Location:
SE. 1/4 sec. 22, T. 57 N., R. 15 W., Macon County, Mo. Well No. (17), PL. L.

Thickness. Depth.
Ft. In. Ft. In,

Pleistocene series:

IR o s s e e e B SRR g SRR 55 55
Pennsylvanian system:

Cherokee group:

Shale, gray, “slaty” (Jaminated)............... 51 106

BOMARBOTVS S 5 o e R R SR 26 132

Coal (Bevier). ... i coviiiiiiicviveninaians 4 136

By A T S S R SRS s 1 2 137 2

SBandstone, and shale. . ...................... 2 10 140

Limestone, blue. . . ... ... riverinnnnaens 4 144

Bhale,.....cocvnmerronnnsaansrrsarrrararersns 3 147

Limestone. . . ... ...t innnninniaanss 2 149

BIBID . vy comim oo g or s e A e 8 157

Shale, in part black and “slaty™............... 2 159

Coal (Lower Ardmore). . .....ccoivivenniananns 6 159 6

T g T 26 (3] 186

FAMBBOID s e T P e T e 2 6 188 6

BRRLG. a Ra E E ERE a 24 6 213

Coal (Barelta). vy i sivmain b ivasiieaining 1 2 214 2

Bandatene; BULE, 2o 0 i S0 Ty 16 10 231

Shale, grav-and red; ooasinnelin i EpaTaN ] 240
Mississippian system:

Limestone, gray, hard (Mississippian).......... 16 256

Total [depth

Log of M-K-T Coal Company’s coal test (?) at Mine No. 46. Location: SE. 1/4 NE.
1/4 sec. 23, T. 57 N., R. 15 W., Macon County, Mo. Completed June, 1895. Well

No. (18), PL L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
(35 b g £ L E 0] S, G TP Sy Nt g Sy gt et L P SR E A L o el 9 9
Yellow Clay. . ... i it 21 30
JoInt Clay . oo et 30 60
Yellow Clay. . ..ot e e e 10 70
Bandy Clay ..ot e e 10 80
N RIOW CLT . s o s R R S 9 89
Pennsylvanian system:
Henrietta group:
ROBMDEEOIIE g iamains S e e A b e e e e R B s 15 104
SRRV HREID; s e s R SR S A SR A 6 110
Pirecalay. oo v sn i riEe s SUi R T ST IR 54 11514
Limestons (Rhomboidal). .. ..... ... ... oaiiiiiiiaa. 114 117
31 L L e e e PP Ol b S N e 2 119
Coal (Summit). . ... 0 e e 1 120
TP Clay . oottt e e e 414 124 14
Sand shale. . ... ... ... . e 3 128
Fireclay, hard. . ....... ..t irnrrnnnnnnns 6 134
Cherokee group:

EATABBUOND & ivisvaciiin & 6 ko s S To ST RIS WA B T eI RN e 3 4 138
BIREE BERED oo v i i w0 o0 0 6 T 5 143



g Missourt Geological Survey and Water Resources 101

MACON COUNTY—Log of M-K-T Coal Company’s test (?) at Mine No. 46—Continued.

Thickness,| Depth,
Ft. Ft.
CORY CVEERIEY ¥ s e S T TR D S I L 134 144 14
Fdre el s e s RSB R SR AR 4 14834
Bamd - abab e s e I R B e e e s 1834 167
Coal, present worked vein (Bevier),..................... o 169
L e 6 175
Bed rock (Hmestone). ..........vvuiiinnein e 6 181
Fireclay........oooinmie i s 21¢ 18314
Fire clay and Dowlders. . . ..o ivmnm e vimessvenrassssis 71 191
BINCHBIALE: . o s i i o o A A s 10 201
Fire clay and bowlders. . ..o . cvvwivivommneiaineiseais. 2 203
BONPREOIIN . i o e s o S T S e R i 2 205
Coal (Lower Ardmore). .. ..c.oiieniinsinei veanneisnras 2 207
Green clay and soapstone.. .. .. ... o... .o v i, 2 200
T T e B A A S S R A R 16 225
OB ORI s B e i S S R e e e 19 244
T T R Tl D T A B b 0 o et ey et e it 3 247
Soft black slate. ... ........ ... . . ... . .coiiiiiieniinn... 10 257
Coal (BUreKa). ..o\ ov et e e 1% 25814
Fire Clay. .o i e 415 263
BT I, e s s 0 S A e T 3 266
PO CIRY . . v o B e S A R 2 268
Mississippian system:
{Contact uncertain):
BLue BNt e s o e T T e e R SR e 014 26814
T T B e e R 22 201
] T R T e e B e A S S D A I R S 5 2096
o B e g D A R S A 3 R S R e s 2 208
1253 T8 L [ o e e S P R ) e PP o ey 6 304
BT 4T 26 330
s 1 5 335
Bandstone. . . ... e 4 339
EAETTRBIBETIIN & vy 0 B o BT 2 341
BERRDOIIA L vovm vt o e o e T S S 21 362
LAMAStone; BENT . o ooum e mmbaimmsemim s s s s o 20 382
TAEOEIEORI L oo R e o A e s LS 68 450
Total
depth

Log of coal test southeast of Bevier. Location: Cen. NW. 1/4 sec. 25, T. 57 N,, R. 15
W., Macon County, Mo. Well No. (20), PL. I.

Thickness, Depth.

Ft. In. Ft. In.

Pleistocene series:
DB A R R R R R 103 103
Pennsylvanian system: :
Henrietta group:

Limestone. . ... ... ..o, 2 105
Bhale, BIme. . . ..o ovi it s 1 4 106 4
SRl (BENRATEY.. ooy e mmsi e e o s r s st 8 107
BRI, SIAFOY oo mmone s S i S s s S 6 113
LATAOBERINE & i i e S R S e R T 1 114
L B 122
T O B vt o A T S S R B S 3 125
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MACON COUNTY—Log of coal test southeast of Bevier—Continued.
Thickness. Depth.
Ft. In, Ft. In.

Cherokee group:

Bhale, black..........0oipvrnnnnoan et 5 130

Joal (Mulk¥) . oo i 1 6 131 (i3

HANABEONG ... .« < irow s s b s i e e iy 19 6 151

Coal, 34 inches

Clay, 2inches | (Bevier). ... .cvoveevvannssonas 4 155

Coal, 12 inches

R s s S e T T AR R PR S N 1 156

Total |depth

Note: Base of Cherokee not reached.

Log of coal test near Callao. Location: NW. cor. SW. 1/4 sec. 24, T.57 N, R. 16 W,,

Macon County, Mo. Well No. (21), PL. L.

Thickness. Depth,
Ft. In. Ft In,
i |
Pleistocene series:
§ 5. N W) L 0 s P e e R A O G 127 127
Pennsylvanian system:
Cherokee group:
Shale, yellow at top, light below. .............. 14 141
Shale, dark, and sandstone. .. ........oc0eveanne = 4 143 4
oAl SUERR-TY i s i s £ e T 144 11
L e B R T A S 2 1 146
Hhale . blatte: BIALY " wycimas o sestinemne e 1 [ 147
Shale, gray and Aark . ... oo ivieibaeiess iy | 11 5 158 5
Clofl s s e S P R T T 1 158 6
Shiale,; ARrke BRI s i e b S s | 5 163 6
LT IR 1 R R TN R T T S S G 7 164 1
Shille, Blaek s i i R W T e 5 5 169 6
Bandstone, dark, . .. ... oo 7 176 6%
Total [depth

#*Note: Base of Cherokee not reached.

Partial log of shaft at Lingo. Location: sec. 6, T.57 N., R. 17 W., Macon County, Mo.

Shaft No. (22), PL. L.

Thickness, Depth.
Ft. In. Ft. In.
| f
Pleistocene series (7): |
Depth from surface. ... Srdimasiianis aais | 53 53
Pennsylvanian system:
Henrietta group:
Limestone, impure (sump-rock of Lexington coal
horizom) . ........ ... 4 57
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MACON COUNTY—Partial log of shaft at Lingo—Continued.

103

Thickness. Dopth.
Ft. In. Ft. In.

162 % Togy i R e o P B R I Pr Pr 16 73

B mestorie B e e N S e A R 2 75

Shale; blacl, “slaty ™ s viesenios o snsnn e nmes 2 i i 6
Coal (Summit). ... ... ... ..ooeinan.. P 6 78
L PR 8 [ 86 6
LAmestone, .. ... 1 6 88

Cherokee group:

Bhale, brown, “glaty™ . .. c.vicnrraria e 1 it ] 6
Coal EMULER) oo ws e s s s i i e 89 7
ClAY nramseamics A R R R ST 15 104 i
HENHEEONE o v v e 12 116 7
Shnle, sandy S0P ot o T SR 16 132 T
Copal, 30 inches

Clay, hard, average, 8 inches (Bevier}........ 4 4 136 11
Coal, 14 inches

e UL st I o S 1 6 138 5
LAmestone, . ... ... ..t s 4 142 5

Total |depth

Note: Base of Cherokee not reached.

Macon County, Mo. Completed 1906 (?). Well No. (23), PL. L.

Log of O. E. Walkup’s Fee No. 1 at Ten Mile. Location: sec.29, T.58 N,,R. 13 W.,

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Yellow CLay . ..ot e e e e 4 4
Light elay . . ..ottt e 12 16
NI LA ERRRYBIN L . e oot 08 b o R e AR a1 67
Pennsylvanian system:
Boft wollow HOMeBbomE .« . ; vo vaims vmmeos o s b e st i 10 77
e o 1 1 T o [ I s 2 79
Yollow sandstonio. o wuw e s s s s S s e 2 81
Blue gandyr BRale e o m i s R R S R R 9 90
White satdyahnbe a9 BBl Wil DT Ee T Ly 8 a8
DA A A B R S R e N S e e 11 109
B e e G i R T b n grn b e e 4 113
Black slate. .. . ...t e e e 1 114
LAMEestone, . .. ... 2 116
Black shale. . ... ... 11 127
Hard blue Hmestone. . ... ...t 1 128
BIACK BIALE CWREBTY. o0 o v s b ey g bbb s o8 e e 2 130
CNAL THRTUIITE T v o s s e 0 08w W B s 3 133
TR AN oo ) e T B B B A 1 134
LAEDY SRATE o iname i e s S i R R Y e S 3 137
TLE AR OTIR o s S S O R T R e R [id 143
White shale. . ... A A R P R T L 5 148
Eed sandstone (water). . ...... . 0 i iiiitiin i i aieinn 9 157
Lightsandy shale.. .. ... oinii e birisinsorenos 3 160
Total
depth
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MACON COUNTY—Continued.

Log of Frank Gibbs Fee No. 1. Location: sec. 6, T. 59 ., R. 14 W., Macon County,
Mo. Completed Nov. 3, 1921. Well No. (25), PL. I.

|
Thickness. Depth.
Ft. In, Ft. In.
Pleistocene series:
Barlaee o L R O S 20 20
Sand ATl BPRVOL v S, v, smi e b b 5 oaieieies s e aa e 4 24
Sandy clay. .. .o it s 17 41
Pennsylvanian system:
AR BHOTIO  cooopiv vt s angstiss oo o s im i mmi drmcmsm e 3 44
CIEBY BIALE. oo c a0 s s e 62 am e s T 2 46
LEMBEEIIR oo ot i i A 0 0 B B A R A6 1 il 47 ]
TARBE BRI o e b i e e s R A S 1 i3 49
LAMOSEOTER . <ot vkim i s b0 S T e e e S 2 6 5l 6
P BIAY v s e 5 B S R SRR B8 59 6
FAMeRbOTE = o bt s e e e A 2 61 6
Lime shale: oo emiianimaivarsins sy 18 78 6
E e b5 R S T SRR R U P 2 81 6
Bhady enaliii e i aE e e R s e 9 90 6
3517711 L e v e g s e 2 6 93
LAmMestone. . ... it it s 1 6 94 6
Light shale. . . ... ... i it aans 5 6 100
F R IREETENIO L, v st s o oo e e S WA B0 2 102
LAl G oo o im0t 85 08, WS Cr i SR 1 103
(NI E VB i) R — T — AR AT 1 5 104 5
PR CNOY o stcashee im o S R e S R T 2 106 £
o O i TS T 0 e Do R B S 38 7 145
S MR s e e e e R 5 150
1B 124 0 17 L O e e R U Rt e SR R S A G 42 3 192 3
CORL e T L R M e R R 2 6 194 9
e s i g B S e S e e I T e 2 6 197 3
LAmMestone. . . ..o . voveivvesnan e B AT A B A 2 199 3
B Tt g g A= 40 239 3
Darkshale.. .. ...y 5 1 244 4
Coal (Lower Ardmore) . . . .....ovovinrnnrannnann. 1 4 245 8
LR O AT b miie e bemn e s e g 2 2 247 6
Total |[depth

Log of Quincy Harrington’s Sylvan Dale Stock Farm No. 1. Location: NW.1/4 SE. 1/4
sec. 10, T. 50 N., R. 14 W., Macon County, Mo. Elevation: 885 feet (estimated).
Completed July 16, 1936. Well No. (26), PL. L

Thickness,| Depth,
Ft. Ft.
INOBEIMDIOE . occor v simmsimmmm s e ey e e 95 95
Pennsylvanian system:
Cherokee group:

Shalé, gray, with siderite oolites. . ... oo vviiinn 15 110

Bhale, red, CRICATEONE. i v i viwah i v vi s i s anses 10 120

Limestone, brown, with some gray shale............. 5 125

Sandstone, green, to gray, argillaceous, calcareous?. ... 20 145

Sandstone, as above with some black shale. . ......... 20 165

Mo gamples. s iy Sl s VS R 10 175
Limestone, dark gray, with much gray shale, Cal- '

careons fossils. . ... ... i e 10 185

Shale, black, with some small mica flakes............ 10 195
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MACON COUNTY—Log of Quincy Harrington’s Sylvan Dale Stock Farm No. 1—Cont.

Thickness,| Depth,

Ft, Ft.
Shale and impure coal. . .. .. ...t 5 200
Shale, gray,soft., ., ..., 5 205
NOSAMPIES. & vttt e e e e 20 225
Shale, gray, with siderite oolites, . .................. 5 230
Sandstone with red and green shales and much siderite 10 240
NO BRIDIOE . v oo i ras SuaEn s s s e 105 345

Mississippian system:
Warsaw formation:
Limestone, white to light gray, crystalline, cherty.
Chert dark to light gray, mottled, fossiliferous. . .. 25 a70
(Note: Driller reports top of lime at 275 feet which is
probably near the top of the Warsaw formation.)
Keokuk-Burlington formations:
Limestone and dolomitic limestone, white to light gray
and tan, crystalline, cherty. Chert white to light

gray, dense, with some fossils. .........cocnvuons 95 465

No sample....... T —— e R R 8 473
Total

depth

Correlation and descriptions are based on a study of samples.

Log of coal test at La Crosse. Location: sec. 18, T. 60 N., R. 15 W., Macon County,
Mo. Well No. (29), PL 1.

Thickness. Depth.
t. In. Ft. In.
Pleistocene series:

Black dirt. . . ........ ... .. irirnnrennraaan 1 1
YelloWw Clay . . . oo e 9 10
Sandand gravel. . ... ... ... -3 18
) 11 LT TS 11 29
BN : v vnnbomiss s, e o S ) W 4 T R 2 31

BINE CURT - oo mirorionsme s tomin i) 5o e R it s S i 3 2 34 2
Blue clay. .cvivviaisies T P A R R 3 10 38
Rand and gravel ..o b s mae s S b R e 8 46
Blua-clay and gravel . oo s i sl 6 52
Wellow @lag o sy s ST S e 12 64
PBloo- el o S G R T R T S T R S A S 11 75
Blueclayand gravel . . .. .............c00oiunenn 7 82
£ AR T2k i F T e T 18 100

Pennsylvanian system:

Blue shale. . ... ..... e 36 136
Lightsand shale............... .. ... couiuuninn 7 143

Light shale,........ T | £ 5 144 5

2 144 7

Faulty formation. . ..ocvvvvevvesersreains T 5 149 7
Bolt BanASEONG - oo v mrins Er A AT (R 3 5 153
BIBEIRLG. i s o s o n &80 S 9 162
Boft sandstone. ... .. iih vy PR G G 10 172
Taght: shade ;o T e R 2 174
B Aebome 5 pa L b G e A SR B R R P R 12 186
Lipht: gand shale. 5y imm @ e e o sy e da 11 197
BolE BRndatone, . s i e s S B e L B s e 3 200
Hardsandstone...................cccurrmroronnns 1 201

Total [depth
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MACON COUNTY—Continued.

Log of Bert D. Nortoni coal test at New Cambria. Location: NE. cor. NW. 1/4 SE.
1/4 sec. 19, T. 60 N., R. 15 W., Macon County, Mo. Well No. (30), PL L

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
BIAGK ARIB . ss s e S o R R b A 4 6 6
Foellow elBg o oo e s e R R 10 10
B i s R P R R S N e R e 3 13
Bl e R s T T A e R S R R 2 15
WellOW CIBXF § < o P Ty S e S i =, 7 22
NoolLOW CLEN « .. s ook s g wmnie s iers b dlm ooe o b L RN 2 24
Pennsylvanian system:

Sandstone. . ... U TR S MRS L U 1 e o Y 12 a6
. e e ) o 1 36 1
Bandstone. ......... e . o 37
BINB CRAN - miomisscns o i 00 e N g e ook i m i e it i 43
GOBL o ov s s VS S R R PR R S e it 3 43 3
BIE CIBY on i iva e e i s A e AT 14 9 5B
Plaeshimle oo e AR sijoen 8 66
LAMEBbOTe: v i s e R R R e 2 68
Light shale; sand . . ;. ooooo o iiiineiiiimeniiin - 2 70
Hard sandstone. (... e iiveiaaaiiain VR R 2 i1 72 6
Light sand shale.. . ool ooiaiivaivyiiaamasaiaagn 3 6 76
BSNAALONE, . vt v oo b aidiaseie onoe BEE SRR LRI T 1 i i
BIRE BRI .o roa0r 1 me o momon 8 A 4 RCSToEe e B TR 2 79
LAGht Shale. .. vvvvecinsnnnnrnrnor e sy 4 83
Hard sandstone. ... . ... oo iar s 2 85
BIBCIE RIBER o vy 5050 s mr st s ey s o 2 87
ARG BB s o v i s B B 6 3 S ot v 8 90
BLACTE EYADE, & i masa oo o Vs A3 1 S8 I e 1 a1
Light sand shale. . .. .o visniins v oremss iy pr s 7 98
Black: slabei v v paimmed i A R RN R 3 101
Taght mhabe s i e T e e 2 103
PBhue:shalessosssrmenmanniimayssmpysintems 4 107
Rand BEOIEs o i S B SR R s 1 108
Blres ga)es S T R R S R ey 2 110
BIASK BT | ;< o000 s Bl B TR A IS zic 2 6 112 6
15 by T L U O A 1 6 114
Lightshale. ..., o0cve e srnnrir s rarrrsrnaeens | 4 118
Sandstone. .. ... e | 1 6 119 6
7,37 14 08 1 ¢ 1RSI RNTR R ——————— | 6 (3] 126
Blixa Banl BHATE oo o ssmmas 5 e s s e | 11 137
Shale; varlous COlOTE. v o vuivvivessmmsr v s s 4 141
Blge sand ghile:; . oo s e s i iy s e e 1 4 145
TaAght sand SHale: s sy s s | 7 6 152 6
BarAsbomLes: s s o v s S S R R SRR 2 6 155
Eight:sand ghale::wasisussraamun i aind i ase 8 163
Bluessand shaley,  oonobin s i mimaaae g 12 175
Blasleahinbe s i o m G s e s e T 3 178
BANTIBOIIE., +.4 5 4 .00 o b b o e Al b e RO S SRR P R T 1 179
Lightshale. .. . ..o e, 3 6 182 6
Limestone. . ., .. ... i 1 2 183 ]
Light sand shale. . ... ... ... ... .. i nneann 1 4 185
Sandstone. . ............ e b 190
Bluesand shale......... ..., ... 8 198
Rod shal@: oo o sam 5 198 5
Blue Sand el oo s b s i e 5 e G e e Q 7 208
Bl b s o S S T A P T i 2 210
Rt SRl e e R S R A G SR 1 211
Hanickatomeg ;00 an e B R R R 6 217
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MACON COUNTY—Log of Bert D. Nortoni coal test at New Cambria—Continued.

Thickness. Depth.
Ft, In. Ft. In.
TR OB it R R e B RS N 1 217 1
Clay mixture, almost, if not quite fireclay.......... 8 217 4
BT ROz o e R D s S T e D T 4 8 222
Total (depth*

*3' standpipe put in at 64 ft. 23’ standpipe put in at 110 ft. Work done with hy-
draulic pump churn drill.

Log of John M. Denison’s Fee No. 1. Location: NW. 1/4 sec. 20, T. 60 N., R. 17 W.,
Macon County, Mo. Completsd 1014. Well No. (31). PL. L.

Thickness Depth,
Ft. Ft.
Pleistocene series:
Y O O s o i L i e i e s e e e 1w 80 80
BINO LAY 2« it et bty aiie s o e ner e rietn e s aiet e i gy . 70 150
Pennsylvanian and Mississippian (?) system:
Finesand... ... ...ttt e 30 180
Coarse sand (some water)................ T R 20 200
Limestone (white on top, blue at bottom)................... 100 300
IEHEIINR o oo s e e s e R o 0 R
L Ty 25 azs
RIOBE oo s i ST R R L nE IR SRS B 3 328
Limestone and shale. . . ... cuicinoiien  vvamin e i 194 522
| Total
{ depth

MARION COUNTY.

Log of Dr. Vernet well. Location: NW.1/4 NE. 1/4 SW. 1/4sec.30,T.57N.,R. 4 W,
Marion County, Mo. Elevation: 608 feet (aneroid). Completed 1904. We!
No. (1), PL. L.

Thickness,| Depth,
Ft. Ft.

Recent and Pleistocene series;

L L T —— 41 41
Mississippian system:

Osage and Kinderhook groups:

Shale and limestone (base ‘‘Mississippi lime'" at 50 ft.)..... 154 195
Devonian system: '

Limeatome; BIwe. S oo Cr el R e SULL RN G SR 105 300

Blabes ek S A s B S e R R ey 33 333

Band, salt-water. .. ... ......... i 14 347

Ordovician system:
Kimmswick, Decorah, Plattin, and Joachim formations: ;
Limestone. . ... e | 254 601
8t. Peter formation:
Band, mineral WaLer, ... .o rvnvrevmesinms snrir s e 96 697
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MARION COUNTY—Log of Dr. Vernet well—Continued.

Thickness,| Depth,
Ft. Ft.
{Canadian system of Ulrich):
Jefferson City formation (7):
Limestone and hard, finesand.......................... 478 1175
Roubidoux formation (?):
Limestone and hard, finesand.......... ... iy 30 1205
T o B e e A e A e e L 20 1225
M rgrnestam: Bnaes o e s e R S R R S S R 50 1275
Bantd Rard, WREO e e e v ps st s 8 A A 88T 4 5 b e g 10 1285
(Ozarkian system of Ulrich):
Gasconade formation (7):
Magnesian Hmestone, .. ... ... ..ttt 104 1389
IO PR o oo wrra i st s BN ¥ o M s W S 46 1435
Total
depth

Log of International Shoe Company’s well No. 3. Location: NE. 1/4 NW.1/4 SW. 1/4
sec. 28, T. 57 N., R. 4 W., Marion County, Mo. Elevation: 475 feet (aneroid).
Completed 1927. Well No. (2), PL. 1.

Thickness,| Depth,
rt, Ft.
N A N T s T T P S A s A A e e 58 58
Devonian system:
Dolomite, light gray fine grained. .... .. ... ... . ... 000 2 60
Limestone, gray-tan dense. . . ......... o A S e 40 100
Limestone, gray, dense. ..... 20 120
Limestone, dark gray, dense...... 10 130
Limestone, Hght gray, dense...... ... inneninnn 5 135
Limestone, lizht gray, dense asphaltic. . ................. 5 140
Limestone, gray-tan, dense. . .. ... covm e ressirsimas 5 145
Limestone, tan dense, with rounded and frosted white sand. . 10 155
Sandstone, white with a little dense limestone. , . ......... 15 170
Limestone, sand, green shale and chert. ................ = 30 200
Ordovician system:
Kimmswick formation:
Limestone, white, finely erystalline.................. L 35 235
Limestone, gray-tan with some brown crystals of dolormta 110 345
Decorah formation:
Limestone, tan-gray dense fossiliferous.. .. .. ............. a0 375
Plattin formation: \
Limestone, Bray, QemSe. . . ... us s onnanrcnsrrnnen 25 400
Limestone, gray, dense a little green shale.. ... .......... . 5 405
TAmestone, Bray, QOIBE . . v v v e wm e o o vis @ s 5 410
Limestone, gray, dense slightly oohtlc W 5 415
Joachim formation:
OO G BB OIS i e S R e TSl S 20 435
Dolomite, sandy........ SRR RG RS 10 445
St. Peter formation:
Sandstone, white rounded and frosted grains. .....,...... 75 520
Everton formation 7:
Dolomite, non cherty.. .. ... ... ..oiiuirieenennanaan 70 590
(Canadian system of E. O, Ulrich):
Cotter formation: }
Dolomite, slightly sandy, contains oolitic chert. ... ....... 235 825
Swan Creek member:
DIOIOMLER; BN civei s o i i s e T 10 835
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MARION COUNTY—Log of International Shoe Company’s well No. 3—Continued.

Thickness,| Depth,
Ft. Ft.
Jefferson City formation:
Dolomite, contains ooliticchert......................... 160 995
Roubidoux formation:
Dolomite, sandy, ¢herty. . ..o it enanann 110 1105
(Ozarkian system of E. O. Ulrich):
Gasconade and Van Buren formations:
DoloHiite, CHEPEF .« .« oo wnieie v o s S v s s s 205 1310
Gunter member:
Dolomite, slightly sandy.........coviiiiavmeiniin.. 40 1350
Total
depth

Correlation and descriptions from sample study.

Log of Zimmerman Baking Company’s well. Location: 8th and Broadway, Hannibal,
Mo.: NW. 1/4 NE. 1/4 SE. 1/4 sec. 29, T. 57 N., R. 4 W., Marion County, Mo.
Elevation: 497 feet (aneroid). Completed 1925. Well No. (3), Pl I

Thickness,| Depth,
Ft. Ft.

Recent and Pleistocene series:

BOE] - Sa T IR BERYBG v s o SR 112 112
Mississippian system:

Kinderhook group:

BBIe: & R S S S S R e 6 118
Devonian system:

BB 5510 ) S R e e R R 50 168

{27 R (0| 1131 ] R S P S R e R e S 20 188

Ordovician system:
Kimmswick, Decorah, Plattin, and Joachim formations:

LAmMestOnme. . ..o e 292 480
8t. Peter formation:
HBTHISEOTIS LTI s v s s o s S e SRS 25 505
Total
depth

Log of Cave Springs well. Location: NE. 1/4 SE. 1/4 SW. 1/4 sec. 34, T. 57 N.,
R. 4 W., Marion County, Mo. Elevation: 492 feet (aneroid). Completed 1889.
Well No. (4), PL. T.

Thickness,| Depth,
7t. Ft.

Recent and Pleistocene series:

DT s S T e O R R R A AT 7 » 17
Mississippian system:

Kinderhook group:

Louisiana formation:

Limestone, lithographic...............ooiiiiuna. 9 " 28

Grassy Creek formation:

Soapstone and slate.........oocivvr i iiianrarannas 40 66
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MARION COUNTY—Log of Cave Springs well—Continued.

Thickness,| Depth,
Ft. Ft.
Devonian system (7):
BAATCLBEOUE oot o 1 0 R B A S S 14 80
MBAPE TOCE" o v mions om0 S B 30 110
BRI BELa e i s S A S T T SR 13 123
LABRRSUOME s s o s S e T A S A A S e S 4 127
BRI s oo R G A S A R T T R R T 6 133
Bandsbime. e R TR ST S 7 140
Ordoviecian system (7):
Maquoketa formation (?):
SOADSEOTIE. . . . . . . e e e e e 55 195
BIAtB. . e | 5 200
Kimmswick formation (?):
“Trenton’ Hmestone. .. ... ... . 0o 180 380
Decorah formation (7):
Limestone, dark BraF. ... ovrmissmresdioiissansinn | 20 400
Total
‘ depth

Log of Robert Breeding No. 1 well. Location: C. SE. 1/4 8W. 1/4 sec. 27, T. 57 N.,
5 W., Marion County, Mo. Elevation: 724 feet (aneroid). Completed 1924.

We:l No. (5), PL. 1.

Thickness, l Depth,
Ft. Ft.
Soil and limestone. . ............... 152 152
L e —- a0 242
Limestone |
Shale 3 B A P S R SR 418 660
Limestone |
Sandatones GisosuinisRsinrrEEnng R R RS R 21 681
Total
depth

{Shale from 90 to 242 feet probably is Hannibal formation; sandstone from 660 to 681

feet probably is 8t. Peter formation.)

Loz of Fred Rener No. 2 well. Location: SW. 1/4 NE. 1/4 sec. 32, T.57 N.,,R. 5 W,

Marion County, Mo. Elevation: 699 (Estimated). Completed: November,
1036. Well No. (6), PL I
Thickness,| Depth,
Ft. Ft.
G i 1 T Tn—— 20 20
Mississippian system:
Osage group:
Burlington formation:
Limestone, tan and white; white chert. ... ........... 30 50
Sedalia formation:
Dolomitic limestone and light gray-green sand and
. RALBHGOTIOG . i, e st 500 o b b e 8 s A TR 10 80
Kinderhook group:
Hannibal formation:
Sandstone, gray, fine-grained; and gray shale. .. ... ... 20 B0
: Total
depth

Correlation and descriptions based on a study of samples of cuttings.
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MARION COUNTY—Continued.

Log of C. Way well. Location: SE. 1/4 SE. 1/4 NW. 1/4 sec. 8, T. 57 N.,, R. 6 W,
at Woodlancll, Marion County, Mo. Elevation: 677 feet (aneroid). Well
No. (8), PL. L.

Thickness,| Depth,

Ft. Ft.
N ST T S o o T D A T B T B S AT | 10 10
1 o S P L e s I I 50 60
5 - R e i TN e S PN e e RN e 140 200
LAMestOMe . . . . e e e e 150 350
Blue Shale. ... ... e e 20 370
LAMESEOME . . .o oo oot e 130 500
1 T T 5 505
BaTiAdRtone; “WHILE, CORPB.. - . oouwm e s o oy A o S e i e TR s 5 510

Total

depth

Log of Albert Kaden well. Location: NW. 1/4 SE. 1/4 sec. 21, T. 57 N., R. 6 W.,
%Thﬁ(on) Ci?unty, Mo. Elevation: 692 feet (aneroid). Completed 1934. Well
0. (9), PL. L.

Thickness,| Depth,
Ft. Ft.
Shale........,... ... e £ e st e et e s e 140 140
LAmMEeSTOMB . L L oottt et e e e e 40 180
SHALE. o e | 20 200
Limestons, BIOIET . v - o i s oo s e v S e SEs, gty | a7 237
Total

| depth

(One sample of dolomitic limestone marked, 143 to 168 feet, was examined and probably
iz Devonian.)

Log of John Kruse well. Location: NE. 1/4 SE. 1/4 sec. 22, T. 57 N., R. 6 W., Marion
County, Mo. Elevation: 690 feet (aneroid). Completed 1914. Well No. (10),
PlL I

Thickness,! Depth,
Ft. Ft,
TEATREREOTR o s e s B T M A e T T 50 50
BRI & e o B 7 B S v S T S A R S 0 8 58
Total
depth

The base of the ' Mississippl lime' is probably at 50 feet, and the shale below 50 feet
apparently is the Hannibal shale.
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MARION COUNTY—Continued.

Log of J. P. Moss well. Location: NE.1/4SW.1/4NE. 1/4sec25, T.57N.,,R.7W.,
Marion County, Mo. Elevation: 708 feet (aneroid). Completed 1907, Well
No. (11), PL. L.

Thickness,| Depth,
Ft. Ft.
IOBIRE & o i s o o S S5 S0 6 8 8 T N 35 35
Tamestone, DR, FID0. . oo ommmm b i e S 5 0 i 25 60
Shale
TATTORVORIE (Lo s s N R A 2 e R Y 334 304
Shale
Limestone
Total
depth

Log of A. C. Bross well. Location: NW. 1/4 SW. 1/4 SE. 1/4 sec. 17, T. 58 N, R. 5 W,
Marion County, Mo. Elevation: 571 feet (ameroid). Completed 1904, Well
No. (12), PL L

No record. Total depth reported to be 700 feet. Well probably was completed in
upper part of 8t. Peter sandstone,

Log of Mathias Rothweiler well. Location: SW. 1/4 SE. 1/4 SE. 1/4 sec. 30, T. 58
N., R. 5 W., Marion County, Mo. Elevation: 618 feet (aneroid). Well No.
(13), PL I

Thickness,| Depth,
Ft. Ft.
P o e s T S R R R T L Y R e 40 40
OO S R S S R i e e e b 140 180
B S G TaTe o0 3 el a0 A 3 A7 S o 0y b 510 A o e it B oA s 2 182
) Total
depth

{Base of "' Mississippi lime'' and top of Hannibal shale at 180 feet.)

Log of W. W. Gilkinson well. Location: near C sec. 32, T. 58 N., R. 6 W., Marion
County, Mo. Elevation: 620 feet (aneroid). Well No. (14), Pl. L.

No record. Total depth reported to be 550 feat.

Log of Palmyra Oil Test. Location: at Palmyra, Mo., in NW. 1/4 SE. 1/4 NW. 1/4
sec. 36, T. 58 N., R. 6 W., Marion County, Mo. Elevation: 661 feet (aneroid).
Completed ‘‘about 1885’ Well No. (15), PL L. '

Thickness,| Depth,
It Ft.

Recent and Pleistocene series:
T | (P A B T U S e R R A s 16 16
Mississippian system:
Osage group:
Eeokuk and Burlington formations:

Flint and limestone. . ..................0ivuirinrnn 23 39
Flint and limestone. . ..........covieninernnn.uan.. 50 89
Flint and limestone, blue, white. . .................. 61 150

Lime shell (base of *‘Mississippi lime").............. 10 160
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MARION COUNTY—Log of Palmyra Oil Test—Continued.

Thickness,| Depth,
Ft. Ft.
Kinderhook group:
Hannibal formation:
Bhade; BIe, o S S e e 5 oAb v a8 e 125 285
Louisiana formation:
Shell flint and Hmestone. ... ...........covvenenn... 15 300
Grassy Creek formation:
BIRLO, ANIIE ) - o ooncrmrmccos im0 A S B LA, N MRS 55 355
Devonian and Ordovician systems:
EATOR IO . oo e i amie s s T 15 370
“Trenton Bmestons’ ... ..cooioriviviss s iinn s 330 700
8t. Peter formation:
Sandstone, salt-water........... ... it 100 800
(Canadian system of E. O. Ulrich:)
Jefferson City formation (may include Everton in upper
part):
Limestone (dolomibe ). oo iineivarssonsnsbnnes i 130 930
L5 1o =] e 1 S O PP 10 940
Limestone (dolomite 7). ....c0viriiirnennnnennnnas 15 955
e F (s F=3 13 L U 15 970
Limestone (dolomite ). ....covirneinnnnennnns 115 1085
Lime (dolomite ?) andsand. ...........c.cvvevnuinns 15 1100
Lime and sandstone, mostly,lime (dolomite ?)........ 125 1225
Lime (dolomite ?) and sandstone.................... 75 1300
Roubidoux formation (top estimated at 1275 feet):
Bandstone, CORPI0. v a v ss e 75 1375
(Ozarkian system of E. O. Ulrich; includes Eminence formation):
Gasconade formation:
Limestone {(dolomite 7). ......c.0ieiiiiiiiinnnannns 195 1570
Gunter member:
Sandstone.. . .ooviu et i i 25 1595
Sandstone, yelloW. ... . ..ot 10 1605
Cambrian system:
Eminence formation:
Lime (dolomite ?) and sand (no change)............. 78 1683
Total
depth

This record printed in Palmyra, Mo., newspaper in "about 1889."

Log ORf I;h%;delphm city well. Location: SE. 1/4 SW. 1/4 NE. 1/4 sec. 12, T. 58 N.,

Marion County, Mo. Elevation: 707 feet (aneroid).

Well No. (16 J,

PL L

Thickness,| Depth,

Ft. Ft.
Drift clay and fllnt boulders..........ccoiieinnriiirsainsarsinnss 62 62
O oo o A S S R R A R e ST S 25 B7
BN T T R R S R R S RS A A A R R 73 150

Total

depth

This well apparently was completed in the Hannibal (Kinderhook) shale formation, and

base of ‘*Mississippi lime'’ is at 87 feet.

Log of Richter Brothers well. Location: NE. 1/4 SW. 1/4 sec. 2, T. 59 N.,, R. 6 W.

Marion County, Mo. Well No. (17), PL. I
No record. Total depth reported to be 852 feet.
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MARION COUNTY—Ceontinued.

Log of Fabius River Development Company’s No. 1 Tate. Location:

NE. cor. SW.

1/4 sec. 22, T. 59 N.,R. 6 W., Marion County, Mo. Elevation: 492 feet (Plane-

table). Completed October 1938. Well No. (18), PL. I

Thickness,
Ft.
NOBAmMPIES. . . oot i i e e oo b &
Mississippian system:
Osage group:
Burlington and Keokuk formations:
Limestone, cherty............ .. T LTIy PN 44
Limestone, dolomitie, cherty, glaneonitic.. . ... ....... 10
Eimestones BHerby « o amm i S 10
Limestone, dolomitic, cherty. ... .... ..o 15
Limestone; cherty: v dnin s s sy 35
Limestone, a littlechert. ... .. o0 vvviisiaiiiaai, 28
Kinderhook group:
Hannibal formation:
S8andstone, gray, very fine grained. . . ...... ... 0 .00 7
ShAle, BT . o vttt e 45
BT BN oo st P TS e g At it 5
BRI, IRV v s s e e I AT T 55
Louisiana formation:
Limestone, gray lithographic with some brown dolomite. 20
Grassy Creek formation:
Shale, green, contains sporeangites. .. ... ............ 85
Devonian system:
Callaway formation:
Limestone, tan, Uthographie... . ... ... ..o, 20
Limestone, dolomitic, tan sucrose. . ........... . ... 5
Limestone, dark gray, dense, very fossiliferous... ... .. 15
Dolomite, tan sucrose, some finesand. ..., . ......... 20
Cooper formation:
Limestone, tan lithographie some fine sand. ... ....... 25
Ordovician system:
Maquoketa formation:
S AT ORI oz o i 2 e S LT A e 5
S e e T s o s G S s A B 13
Kimmswick formation:
Limestone, gray, erystalline, with tan dolomite erystals. 167
Decorah formation:
Limestone, gray dense, fossilliferous. ... ... ... ... 30
Joachim formation:
Dolomite, dense gray........ oo oerroooi- 10
Limestone, gray, sandy. .. ... ... 5
S8t. Peter formation:
Sandstone, white, rounded and frosted grains. ... 10

Depth,
Ft.

155

205
260

280

365

385

455

468
G35
665

675

680

690

Total
depth

Correlation and descriptions based on a study of very good sample-set.

Logof E. C. Clark well. Location: NW. 1/4sec. 32, T. 59 N., R. 7 W., Marion County,
Mo. Elevation: 605 feet (estimated). Well No. (19), PL L

No record. Total depth reported to be 600 feet.



e Missouri Geological Survey and Water Resources 115

MARION COUNTY—Continued.

Log of C. H. Mohr No. 2 well. Location: SW. cor. SE. 1/4 sec. 21, T.59N.,,R.8W.,
Marion County, Mo. Elevation: 671 feet (aneroid). Well No. (20), PL I.

Thickness,| Depth,

Ft. Ft.
I A R U R R R 45 45
b3 R 1 o P N N el 1y ) P g =y 150 195
LT 60 255
Gray shale. .. e e e e 35 200
LAMEStOME. . . .. o e e 220 510
Red sarid. Sorme: OFL BN REE v .o s s 5 5 S AR 15 525
LEEEBBEOII . 50w o i i S A S T8 T R TR T B B AT W 125 650
White sandstone; mineral water. . ............coveinvenennains 10 660
Tar 100K . o v mreis e e R R e 2 662
BROESEOTID. | v e b S R R R SR LA S SR 213 875

Total

depth

Log of John W. Shull well. Location: NE. 1/4 NW. 1/4 SE. 1/4 sec. 27, T. 59 N,,
%i BIW., Marion County, Mo. Elevation: 620 feet (aneroid). Well No. (21),

Thickness,| Depth,
Ft. Ft.
IIMAEE S o vos s i b B R R T B B 00 W B B e B N S 80 80
IR v s i G T 5 ) o [ B R D W A S R 60 140
LTI 1 B S e S B S e 330 470
Total
depth

Log of C. H. Mohr No. 1 well. Location: NE 1/4 NW. 1/4 NE. 1/4 sec. 28, T. 50 N.,
R. 8 W., Marion County, Mo. Elevation: 654 feet (aneroid). Well No. (22),
Pl L

Thickness,| Depth,

Ft. Ft.
Blue shale; fresh water. . . ... .. . i i 165 165
HAT IIOOBEOTNG., o oo v smrsmsine o 405 50 0 00 & 5w 30 Wi AR S 0 P8 60 225
TR A 5 o0 s o e o R S D A P e P o A 72 297
Limestone, Very DA, . oo wwe v s mi s s (s o0 e w0 o ee) 5 e s s 5 e 188 485
Rod BATIBLOTE. - < oo oo R a8 07800 & R T i 10 495
TAMIORODING < 55 505 2irv s s s e R S S s T R e e 30 525
B I T o e e e T S T S T S R 10 535
Limestone. ............0 0. A e Ty S o A i 10 545
Bandetone v imaniiE i T e R A JUT PR 140 685
2 LE LR Ay g S S S O oy P i i 15 700
Bandstone. . . .. .. e 20 720

Total

depth
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MERCER COUNTY.

Log of M. S. Wilson’s W. H. Odneal No. 1. Location: SE. cor. NW. 1/4 NE. 1/4
sec. 33, T. 64 N., R. 22 W., Mercer County, Mo. Elevation: 858 feet. Drilled
1911-1913. Well No. (1), PL. L

Thickness,)| Depth,
Ft. Ft.
Pleistocene series:
B o e S R B T B R ST e A R 50 50
ol e R s e o B T R R R R 75 125
Red soll with Httlesand . ccicoiviiiivmariinidaaive e 75 200
Pennsylvanian and Mississippian systems:
TATRORGEITII. . & s no v e momsnin: o0 0 TR S LR 4 e e o R T S i 50 250
TVALER BB . vovo v oimimin v sorn sior mon s mwdd b ¥o¥i87n 5 b 3 AT o o w65 15 265
LAMestone. . . .vvve e ereinrssrnnssassanarrsnarassssasans 100 365
Joint clay (Fed) CaVES.. ..o vt e n i n et snesanan 25 390
WhHILE HIMBEEORO , oo v i vt w0 s mot i gon wen g somagon 450 840
Dark gray sand, Very Bard,. .. ossavesron s smerenmees ey 5 845
FROE CIAN s aviohin s w S S0 6 e P S SR P N 10 855
Dimoestons;: BRIAN e R S SRR R e 50 205

A few euttings from this well are correlated as follows:

540]| (8te. Genevieve?)
570

671 Spergen
690 Warsaw?
735 Warsaw

795 Keokuk-Burlington
830

Log of Coal test on Keating farm. ' (Serial No. 4.) Location: NW. 1/4 NE. 1/4
sec. 8, T. 64 N., R, 24 W., Mercer County, Mo. Elevation: 836 feet. Com-
pleted: 1914 with core drill. Well No. (7), PL I

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene and Recent series:
2113 2 o S S LNyt 8 8
Pennsylvanian system:
Kansas City group:
(Bastard) Hmestone. .. cooveceavermsvrsenesemens 1 9
Hoft Beht 8hale .o vonmssmminnsins s s 2 11 i1
White HImestone . « .o v vvvnmes vavisrmsasin s 4 6 16
Pleasanton group:
Groem: BRale . s v sasmm s S e e 3 19
PIarle ahmbes o a s A e e : 11 6 30 [}
ol (O s e SRR S 4 30 10
TRl fREE s v i s B W S R R R 4 2 35
IALIE BRAYIO o v.o .« viaiais st s s sl G b AT 4 39
B Eai L 175 11 - DS P 3 42
Lightshale..........cooiiieininnarrnnrnnnss 6 48
Dark 81O, oo vttt 6 ' B4
Soft gray sandetons. ...« .cives i niirsns s 82 136
CHEON BHATE . oo Esm s s A R s 17 153
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MERCER COUNTY—Log of Coal test on Keating farm—Continued.
Thickness. Depth.
Ft. In, Ft. In.

Henrietta group:

Wb HmeEtORE: i st v s e v et i 1 154

Heod shale. ..o vy R R R 8 162

Lime shale. . ..oo.cviiwiaiiie N R A ] 168

Variegated shale: . . oo sy 5 10 178

Blacke ghale o o s s s S i B am e Fes 6 184

Coal { 6 184 ]

Shale p(Lexington)...............c0viuernnn. 6 185

Coal 1 8 186 8

Fire Clay.. . .coounuiriiiini e € pycah 3 189 8

Limestone. . ............ N R R : 6 4 196

Soft sandstone.. . ........c0vuvun S T i 16 212

Bandy BIATe.. . . «\vos v imnsrnns ey s e T 7 219

COal (BImmit) . o oo e s S e TR 9 219 9

Hard limestone. . ..........oouvuaun R a 3 226

Cherokee group:

Liimeshglesoosimaisnmraniinsanmaisa i 5 231

Boal TVEBcy ) s s i s T 4 231 4

i Y R S g A e e e 3 (i} 234 10

Light shale.. ,......... BTN ® A g sy e 5 239 10

Soft gray sandstone. . ........... ... .. ..., 55 2 295

Coal (upper bench of Bevier)................. J 5 295 5

Fireelay.. . ......oveiiinnin. I — 4 i 300

B BRREE . oo e s wmn v s R S 10 310

Dark slate, . ...... N B R R S 9 319

Coal (lower bench of Bevier)...... P e P 1 4 320 4

BB G i i e S S A T SN 3 8 324

Lightshale.. . ..........:u A S LT P B v ST 9 333

Black slate. . i ooa v diinaias T A S 2 335

Eealcrcrsrirr e ey B TR EE I 10 335 10

Tlree s e R R R b 2 2 338

Bandbone, . oo i mae e b e e e 10 i} 348 6

Lightshale...........ccovimvnrenernnrens —— 3 6 352

Sandshale. .. ... e 2 354

Fireclayshale.. ... ... iiiiinninnann, 1 355

Limeshale................ T —— 4 359

Black 1At . cvviv wssroms s AP R G T 3 362

DO 5wy s o 0 S e FEwe 10 362 10

BAT0 B Y v i o e B T T 1 2 364

Dark BIATE . cepeiis v s e e SRR & 370

O s o T R 1 6 a7 Li]

FAShE: Bk e ey e e s R O S R B i 2 6 374

Hard darleelade,. coiaiiyrisvisisrbisniEaaisg 76 450

B Sl . S S R TS b 4 T wimiens 6 456

Black slate...........coviinerennnnsas e 4 6 460 6

Fossiliferous sandstone..... e 7 6 468

Bandslate.................... R —— 1 469

Darkslate. .. ..ooiiiiiiiiiirinnnnenn vy 3 472

Gray sandstone............ T — 6 478

Bandy A Clay . o vmwn s wwaws s 4 482

Blaok sl8tn., o oovvamins i s i s s 5w 4 482 4

Gray sandstone.......... R R R R 6 485 10

Blackslate...........c0.u0u. 8 490 [}

L R e e RN e Y O LA T 9 491 3

8 LM o b PO e S e e e e e L LR e 3 5 494 8

Sandy slate. . ... iivieanns S oy (A 3 4 408

Blackslate...................... e - 2 2 500 2

Coal...... Ty 1 2 501 4

Sandy fireclay............ TV 1 2 502 (]

Gray standstone. ............ T y— 3 6 506
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MERCER COUNTY—Log of Coal test on Keating farm—Continued.

Thickness. Depth.

Ft. In, Ft. - In.
BIGEIE BIATR .« v v mines wwins s sis sinrm Ui S sy w6 6 6 512 ]
PEPE CIAR . v v ooy s 0 R TR KB b R 2 514 6
REIABEORID . .o ey i sy s 0 T i TS 8 W e T 3 6 518
Black slate. ... . 11 518 11
ORI R T A R P 2 6 521 3
Binder {Cainesville).:. ool naanssned s i oy 2 2 523 7
R e R R A 2 7 526 2
B L b e e e e e L e e 1 10 528
| B2 T O e Rt B S ot S P S Pl 2 530

Total |depth

This log is selected from a group of logs of wells drilled with a core drill in the vicinity
of Princeton (Wells Nos. (2), (8], (4}, (5), (6), (7), (8), (9), (12}, (13), (14), (15) and (16),
PI, 1.) as it shows the relation of the lower beds to the Hertha limestone,

Log of Fred Morck’s L. H. Bussel No. 1. Location: Cen. SE. 1/4 sec. 18, T. 64 N.,
R. 25 W., Mercer County, Mo. Elevation: 820 feet. Well No. (11), Pl L

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series: ‘
BTl e e R B R AR e R RS 160 160
Quick $and, HERY . . ..\ et 20 180 |
Blue clay. . ..ot e e 22 202
Pennsylvanian system:
Lime, gray, hard. ... ... ... ... .0 iuun.n e 3 205
BB GO o s g s W S e 30 235
Bandstone; gray, 8ot ..o v o v e mewin v s sias s 3 238
Limestone; light, soft.. ... ... viiiiiiieiias R 15 253
Limestone, light, hard. ... ... 0. .vioiciviviiiniiass 2 255
oy, white, softoc s uiisrmeme e e p oy vs dm | 11 266
Sandrock @ray, 808t imus v farraa e A | 4 270
8hale, light, medium . . ..o i ool oo icadiiiiaii 16 286
Shale, dark, meditm. . .. .cciiaiin v s sanrai 4 280 |
Sandrock, gray, medium. . .., ... .. e 14 a04 |
Shale, Hght.. ... .o0i e e 13 317 |
Slate, light, medium.. . .... ... 4 321
CIEUAY oo S S S T 1 4 azz 4
Fire clay, HEIE, BOF . o covwm man o s e e 55 S8 6 4 7 329 | 4
Shale, Hght, MBAIWIM .« 4 i d v werimms ms e s dnaisie e i 11 340 4
Slate, black, medium. . ....... .. ..., .. i 9 349 4
Codl , DIACIC, BB IR s dsiisn b s e e b e g 8 350
Fire clay, gray, medium. .. ..o .ovvieviinirsvaine. 9 359
B I s S e A T T T e R A R 1 360
Firerelay ooy 0 0o e w i e T L e e T 6 360 6
Light'shale, mediom. . . .. eoiiie e diviiniin 21 6 382
Clay, light, medium. ..., ... ... 0. 2 384
Sandy shale, light, medium.. . ....... .. ............ 9 393
Slate, black, soft.. ........ ... ... i 3 396
C0B), BIBCIC. . v covves mnmmineri pis s sisis e im sy 6 396 6
Fire clay, gray, 8076, . convumr pavmuron s vaimes bmns s % 7 6 404
Dark dhale, 80Th .o« oo an s wws e anmn s b S 8 412
Bard; ErE T eI . o e R 17 429
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MERCER COUNTY—Log of Fred Morck’s L. H. Bussel No. 1—Continued.

Thickness. Depth.
Ft. In. Ft. In.
Slate, black, hard, changed toecoal. ................ 2 6 431 ]
L 7: 1" RSO e e 10 432 4
Fire Clay, BEAY, B0l . oniomsinmm wow s s srsmsmnmsi aiwms B 8 441
Lo o EY a1 i T — 2 443
Fire eloy, PIAeK, SOPh o awm sy s i i s i S e 5 448
Shale et PArd v s s e s s  ei b 453
8and rock, black, hard.. .. ... oo i i sy 8 453 8
Shale, dark, hard . ..o iiviiiia s A 22 4 476
Blate: bleeks; Merd s oo s o iy b e B s e 14 490
Qoal, Hard s s el SRR S e T 490 7
Fireclay gray, soft. . . ... ... ...c.cviiiiiannnsnns a 5 500
Shale, light, medium. . . ... ... .. .0 iiinernrrer. - ] 6 508 (i}
Slate, black, hard. . ........ ... ... i [i] f 515
Fire clay, black, soft, . .. ... ... ... . . i 4 519
b=l W 0 B U1 o USRS 1 6 520 [}
Shale. BENt. MBI oo moiios s e mm m a s m e 8 528 6
Slate; black; RAPd: iy s e i d s 1 6 530
Shale, Aark, BAN . . urrep ey s s ey e e DR 2 532
Hlate, black, mediom: . ... . ..0o vt i i e 1 8 538 B
Coalhlack hared s s s e RS R 1 534 8
Blate Blacle, Tard oo s s oD E RTINS IR S g 4 535
Coal; Black, hard. .o voiidaaasiimadnsiie 10 535 10
Blata: Dlack. Baard: o . . o s ik e e b 2 2 538
Coal, black, hard. . .. ... ... . ... i, 8 538 8
Shale, dark, medium. ... ...... .. i 10 4 549
Coal, dark, hard. . ... . ... .. 2 551
Fire elay, dark, hard. ... ... .. .0 iiinnennnnna.n 4 555
dlate, black, Bard. .. .o: ciove o vsmerr veinesans masy 14 569
Bhale APk, oo S Ba e e R TR S 9 578
Coal, AIrEr. . o ammnsm i s S R 8 578 8
. Total [depth

Log of North Central Oil and Gas Company’s Berndt No. 1.

Location:

Cen. NW. 1/4

NE. 1/4 sec. 1, T. 66 N., R. 24 W., Mercer County, Mo. Elevation: 1036 feet.
Completed: Nov. 11, 1930. Well No. (17), PL. L.
Thickness,| Depth,
Ft. Ft.
Pleistocene series:
LOIE BT N3 01T s e A R L b upin ) QR Ot et e o P a0 90
Pennsylvanian system:
Pleasanton group:
BHAlC. .ot e .. 48 138
Sandy Hme. . . e 4 142
SAMIAY SRALE, . vvom i s e Fmy s R R 4 a7 B B 13 155
BRAT O, RTBN. oo im0 8 (5T AL BT 78 G 4 e 2 e 55 210
BRAIOL AATE oo o T T e 5 S e 8 218
Henrietta group:
AN g O i o S S A S L R R N i 225
Lime shells and shale.......cooviiiviiiroiimannaiinai 39 2064
Blate (Lexington horizom) . oo oo ciuioavicuiiaseeaiieidy 2 266
LEnie: e e e S L S DA 13 279
121 7 2 N S, o A Y R e Y ey R e A 2 281
Lime (Upper Fort Scott)...................... 4 285
Bandy Hme [...... ... .0 5 290
Lime e 4 294
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MERCER COUNTY—Log of North Central Oil and Gas Company’s Berndt No. 1—Cont.

Thickness,| Depth,

Ft. Ft.
BhANE e N S T R R R 17 311
Lime {Lower: Pord Beobb)iicua o rae sty s i 6 317

Cherokee group:
Bl s e R I SR s 4 321
SBandy shale (Sguirrel).. ... ...t in it 49 370
AL, B . . o v v vttt e et 20 350
Bhale, dark............. . i 5 395
Shale, shows coal. ... ... ... i 3 398
Shale, Black. .. ...t e 5 403
Linioy Band £ IRMeh: FIIYY . .o o nonmmowon st v i ] 412
BN BB i i s S s o S ST T 8 420
BRALS PR s R T T S R A DT 5 425
BT O s S R TS S S R R 22 447
BRALS - MR S e TR R T Ty 4 451
Floae; DEoowm o e e e i S B R R 3 454
BHalo: Bl o e S S SRR e A R R e 10 461
USRS o S N N R g 10 | S S S 19 480
Bhale, black. .. .. ... .. . e 25 505
BALE. L w s e e 8 513
Red rock. . ..ot e 2 515
LT Ty ———— 20 5356
BHEe] BRI oo s i o R S A A T 35 580
BRI o i o R e T e 10 600
BHate, BEMOIE o i mam s i v s i S i 5 605
Limie and - shale...ocoomernmmeiii sy i s s maims avn o 22 627
BT B o b R e T 18 645
Bhale darko i srom s s S S s e SR D R 15 660
B s e R T R 8 668
B S S A G S T A e A TR st 12 680
Sandy shale. . ... ... ... .t e 15 695
BRALE. .. e 59 759
DA, Lo 8 767
Lime,.......c0vieniiniiennn.. T 3 770
RN XTRTIR WREE 1o i o e i e e A A 12 782
BRI o ooy s oo s T T T G AT 8 790
BRI O IR s 2 can i oo S S SR e e 23 813
Hand, S8oma TENe . o s v Sl e B e s 17 830
A o 4 R A R o B AT T 3 833
Sand; white; fite; usrsraranasE L ErsE T L e 34 867
Mississippian system:

Ty 4 T S S A e A i s e i a1 958

Total

depth

Dry and abandoned.

Casing Record:

10" — 125’
a)i — &6‘1!
6’ — 756'
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MERCER COUNTY—Continued.

Log of A. B. Anderson’s Fee No. 1. Location: NW. 1/4 SW. 1/4 sec. 19, T. 66 N.,
R. 23 W., Mercer County, Mo. Elevation: 1085 feet. Completed 1913. Well
No. (18), PL L

Thickness. Depth.

Ft. In. Ft. In.

Pleistocense series:;
IR b e S S R R e e 186 186

Clay shale, blue., .. ......0iiir i 6 192

Clay shale, dark blue................coiiunnn.., 1 193

Coal. ... e 3 193 3
Clay shale, Hght. ... ..o 3 196 3
LIDABEEOIO. - .. oo siswon e oy oo e T T 4 200 3
Clay shale, light blue...........cooivvvivivineinn. 107 307 3
Shale, light greenish, with limestone nodules.. ... ... 43 350 3
Bhale, dark BINe o wii samss ordv i ess 44 394 3
Limestone; DLW o s s e e o 10 395 1
Bhade, dork blue. .o i ol i i TR S 2 397 2 |
Shale, black, bituminous.......................... 4 = 401 3
Limestone, BIue.. . ... .ovrvennnnnninrnnrnearens, 8 401 11
Shale, black, bituminous.......................... 2 403 11
Clay shale, light blue.......... ... ... ... .. 5 408 11

Total |[depth

Log of coal test on Clone Duncan farm. Location: NW.1/4 NW. 1/4 sec. 32, T. 67 N.,
R. 23 W., Mercer County, Mo. Elevation: 1086 feet. Completed 1911, with
core drill. Well No. (19), PIL. I,

Thickness. Depth.
Ft. In. Ft. In,
Pleistocene series:
Dy s R T R e At B e e e pomt 237 237
Pennsylvanian system:
Shale, sandy to argillaceous, green to drab. ......... 230 467
Shale, red purple and green....................... 4 471
Bhale, BIACE, BOTE. .o oo s s i w0 4 471 4
Bhale, 0lVe BISOD . cw oo vnmmmm iasm s e s S 3 474 4
Limestone, gray to green, fine-grained. .. ........... 4 478 4
Shale, dark gray or brown, streaks of black shale near
RO D s R S s T T LR A 6 484 4
Bhale, blue-gray, sandy. .. ...uveetiiiiiie i, 3 487 4
Sandstone, light bluish gray, micaceous......... . ... 24 511 4
Shale, black, bituminous. .. .. ... ... .oiviii v, 3 511 7
Shale, gray at top, dark drab at base, sandy to argil-
1aCeoUs. ... ... 14 3 525 10
Limestone, gray. ... . T —— 10 526 B
Shale, dark drab, nosand ormica.................. 2 2 528 10
B0, DonY. Door euatY . . ooowmmmooms s mimm s s 10 529 8
Shale, drab, fine-textured. . ....................... 12 6 542 2
Sandstone, gray, shaley, fine-grained.......... ..... 2 4 544 ]
Shale, dark gray, micaceous....................... 17 2 561 8
L R eI L P 11 562 7
Shale, gray, fine-textured, some pyrite.............. 15 577 7
COa DO PO 5 e o e S R s 4 577 11
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MERCER COUNTY —Log of coal test on Clone Drncan farm—Continued.
Thickness. Depth
Ft. In Ft. In.
Shale, gray, fine-grained.. . . ....... ... ... ..o a3 4 H81 3
Sandstone, gray, fine-grained............ ... 0000 [i] 2 587 5
Shale, gray, dark at base, sandy streak in middle. . . 2 6 589 11
Shale, black, bituminous. .. .......... ... .0 ... (i} 590 ]
Coal, only fair.... ... ... i 2 9 592 2
Shale, dark gray to blue, argillaceous. .. ..... ...... 12 4 a04 i)
DL, i e e 8 0 S S e 1 9 a06 3
Bhile, JIEhE BFLAY . . v e mmo s mmv s s e e s 4 610 3
R T L L T ) [T T T 9 619 3
G0al s s e e T RS R 10 620 1
Bhale HEht BUAT o v o s s S iys P iimsies 4 4 624 ]
Shalo, mostly dark blue.. . .. oovvviviiiviina i 30 6 654 11
Shale, sandy, blue and white, with much water. .. ... 27 5 GH2
Tetal |depth

MONROE COUNTY.

Log of City of Monroe City well No. 2. Location: NW. 1/4 SW. 1/4 NW 1/4 sec. 18,
T. 56 N., R. 7 W., Monroe County, Mo. Elevation: 743 feet (aneroid). Com-

pleted 1913. Well No. (1), PL. L.

Thickness,| Depth,

I't. Ft.
RN v G U S B VN a0 90
LA estamie: i e A R A s e T S A 120 210
v oo e i Oy W e e o 20 230
Shale, blue. .. ... e e 10 240
LAMESIOTIO . . . ottt e it s e e 180 420
Sandstone, white (fresh-Water).. . .. ... ...ttt 15 435
BBLE s i s 8100 om0 RS 6 2 16 8 27 462
A TOBE OIS e 0 3 T 3 6 i e T T B A e o S 125 587
BEATHR B ORI oo oo o s o S 0 e 9 506
BRaY e B i s e T e T R S 71 66T
Bhale {7} mecord 1esh o orsy s S s R S S A R e S 759 1426
Limesbote: ¢ ted R NS e R e T s 254 1680
Limestone, shale and sandstone, ... ..o iiovaiiavioiiiayiaa o 78 1758
BHRYE, 5 o saiaa st b 28 1786
B P16 43 L1 4 U P 198 1984
Limestone to DOTLOIM. . . ... ..o it 166 2150

Total

depth

(This is a very poor log. Sulpho-saline water reported at 690 feet.)
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MONROE COUNTY—Continued.

Log of Jackson well at Monroe City. Location: sec. 13, T. 56 N., R. 8 W., Monroe
County, Mo. Elevation: 755 feet (estimated). Well No. (2), PL L.

Thickness,| Depth,

Ft. Ft.
B e T B T B R R 17 17
Proplagr com s e S G R S S L e e R T 19 36
Eimestone; whdte o s i s R e R D RN 36 72
oo Ly o LB 4 0 kRN PR R P et A i PP N 78 150
Limestone, BIOWIL. .. . ...ttt ettt e et 25 175
Shale, DINE. « o e e e 110 285
LAmestone, BroWIl. . . ..oou e e o e ot et e e e e 24 309
LATOEEEOTe HEHE BT oo amnmin. o o sk o S A AR A e 6 | 315
1 ot T ey 16 | 331
LaMERCOTE. BTAN « oo i s i e s 4 S e s s A ey i 39 370
L T Rt OTe W O s T A S A A T T 6 376
Limestone, blue............. S S R S S e S 47 423
Limestone, whibs o o e o o R R L A S SRR 29 452
Bandstone Mol cesororo B su S E R rT R SRR T 6 458
Lamestome; el o T e e e S 59 517
Bhale:; Hghl BROmWIl. | vl o nm s s thdob s b bbb f e 888 mer b 8 i = 34 551
LAmesbOme, BB F . o o v vt ettt e e e e e 2 556
Bandstome, Water. . . .. ... ... e 5 561
Bhale, BIUS. . . ..ot e e 4 565
EATOOHEOTIE, TEBY . 400 im0 050 0580 B 0 KA A 25 590
SABORE 0N WO v i v b et o s e e i e 85 675
Banilaborie, Bl conemme e s g s s s e s 95 760

Total

depth

Base of “'Mississippi lime" at 175 feet.
Sandstone from 675 to 760 may be St. Peter,

Log of Northwestern Mutual Life Insurance Co. No. 1 Levings. Location: SW. cor.
sec. 17, T. 55 N., R. 9 W., Monroe County, Mo. Elevation: 715 feet (aneroid).
Completed 1938. Well No. (3), P. I.

Thickness, | Depth,
Ft. Ft.
NO Samples. ..o e e 145 145
Mississippian system:
Osage group:
Burlington formation:
Dolomite, gray crystalline, cherty........... . oo 0... 5 150
Limestone, white erystalline, cherty..................! ) 20 170
Limestone, white, erystalline, cherty dolomitie.. ... .. ... 15 | 185
Sedalia formation:
Limestone, gray, erystalline, dolomitie..... ... ... .... 5 190
Limestone, white, erystalline. .. ...................... 5 195
Dolomite, tan, erystalline. . . ... ... ot in e aan. 10 205
Kinderbrook group:
Chouteau formation:
Limestone, dark gray crystalline to dense, some dense
BEBF CHBIE oo i v s e T e e 1] 285
Grassy Creek formation:
Bhale; Eray-grentl vy Suh s e e e R e 15 300
Total
.depth

Correlation and descriptions based on a study of samples.
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PIKE COUNTY.

Log of Ashburn Oil Test No. 1 well. Location: SW. 1/4 SW. 1/4 NE. 1/4 sec. 13,

T.55 N., R. 3 W,, Pike County, Mo. Elevation: 584 feet (aneroid). Completed:
1902. Well No. (1), PL. L
Thickness,| Depth,
Ft. Ft.
Ordovician system:
Maguoketa formation (7?):
O, slate-and SHaRa L Gy e R 160 160
Kimmswick, Decorah, Plattin and Joachim formations:
Hard Hmestone. . ... ......utrnrnnnnnrnnnenrnarranens 20 180
LAMEStOMO. o o v vt e st ite it e et e 60 240
Fine Hmestone. . . .. ovuu ot inonennn e ineeeenaas 60 300
NOry DA HINOEEOTIOT . o v v g i s oo 3680 A SRR g e B0 380
BOPE RIVBHEONG 1o i wuwniwisissinsons o H et 45155 b SN v e 828 o 40 420
GIAY MIRBBLOMIN - e T S e R T B R 60 480
RO WI TETVEEEOIE ;3o o s 2 e e BT o o 20 500
White Hmestome:. : . voeavis v v asssv i s v 10 510
St. Peter formation:
‘White 8t, Peterssandstone.. . ............coivviiinnanss 70 580
White sBOARLONB. . .\, is it vier i b rans s eanrsivais 85 665
Total
depth

PUTNAM COUNTY.

Log of Dome Development Company’s Alexander No. 1. Location:

SW. 1/4 NE. 1/4

SE. 1/4 sec. 19, T. 65 N., R, 16 W., Putnam County, Mo. Elevation: 0916 feet
(plane-table). Completed 1918 or 1919. Well No. (1), PL L
Thickness,| Depth,
Ft. Ft.
Recent and Pleistocene series:
11 R e A TG L S Y WG Qi il Y ey (4 Y A Sy 5 5
L5 AT 95 100
Pennsylvanian system:
= 150 250
TR o im0 S A S e o 5 255
BRI o vt e T P B A R o R 45 300
TEAYTO e T T S W TR 6 308
BB e i i A B A T T O T R S s 61 367
Mississippian system:
T iy o B S e e R D 38 405
BAnd, water s SRR R R R e 7 412
BhA ey BT D Y g S T B e R s 33 445
D A A S S R A e T R ST R 260 705
L e D A o e S A (T S 5 710
Lime........... e e e e 65 775
Clay, blue (Grassy Creek?).....ccovvreniinneinnannnenn. 20 795
Devonian system (may include some Ordovieian at base):
Lime, showing oil. . .. ..o vt iiii i et iinenanneannnn 33 828
EIOTRE oo s e o s S B S S A P S 58 7 835
AN -, v S B S B S R S T 185 1015
BRERUET o D S S R g 80 1095
T Y s s R 5 R A S 10 1105
Balid o o Sl S T O R R SRR 40 1145
T s i S T g T s T g e B S ey 12 1157
Band, Bl Wa e, e R S R ST 38 1195
Total
depth
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PUTNAM COUNTY—Continued.

Log of the Putnam County Oil and Gas Company’s Don Crooks No. 1 well. Location:
NW. 1/4 SW. 1/4 NE. 1/4, sec. 19, T.65 N., R. 16 W., Putnam County, Mo. Ele-
vation: 097 feet (plans-table). Well No. (1A ), PL. L.

Note: No log of this drilling is available, The total depth is reported to have been
1400 feet, Location indicated by C. E. Husted, Worthington, Mo.

Log of Putnam County Oil and Gas Company’s No. 1 Miller. Location: SW. 1/4
NW. 1/4 NW. 1/4 NE. 1/4 sec. 28. T. 65 N., R. 16 W., Putnam County, Mo. Ele~
;ﬂfﬁon: 813.2 feet (plane-table). Completed: October, 1922. Well No. (2),

. L

Thickness,| Depth,
Ft. Ft.
I BN O L S R R R R R R TR 25 25
Pleistocene series:
Polished sand, igneous chips.. .............c..0nn.. 17 42
Pennsylvanian system:
Cherokee group:
Shale, gray, BOINE €08). . .. vuvwavs pemaremmsosessens 1 43
Shale, gray, Sandy.. . . ..t in it it 14 57
SHale, pray $0 PIRCI: o« .ooviiams s oovame s e e es 20 77
CCORL B OVEETE oo s R D T B G e 1 78
BHELE - FTAN (4w v s s R s T e e 5 53
ING: BATAPIOR o o ae Sl S e B e R e 6 23]
Shale gray, with limestone (Horizon of Ardmore)... ... 16 105
Lo 0 T 5 1 L e TR e TR o o A A e SR O P b5 110
T R R S e G i L P A DR e 10 120
5k o104 ) 1L o i ey e Pl e (NP o Py A R 1 121
Bhale, red..........0ivrmiirinnrnnrinnrrrannrnans 10 131
Shale, Bray.. . oottt erisarieriossoressienns 2 133
Coal (Lower Ardmore). .. .......coviiuunenerneens 2 135
g - 1 136
IO BBIIOIBE - ooy o o A b S W 0 T 6 9 145
Sand, very fine. .......o.o0euins e B A AN 7 152
o 8 160
Shale, green, sandy... . oo v ne i s s e s - 168
Sand, veryfine grained. . .. ...... e i 18 186
Mo Eample. o dipvsse i snabiiniodinaR s e i 14 200
Bhale; IO b L e S e R 11 211
Band, oLy e e s s e e e R T e 4 215
Nosample. .. ... u it e a s rnaenns 10 225
Bhale, black and gray. . .........co0iiiiiinn. 10 235
Shale, SanaF.. . .o v e 25 260
Mississippian system:
Meramee group:
8t, Liouis? formation:
Limestone, dove gray lithographic, with free calcareous
GBI o s S A S e e e e e 3 263
O SATIPIER o v S e R R TR e e 27 200
Bhiale, Ay EroOt; s S s s e 4 204
Limestone, lithographic, gray..........oiiieiiiaann T 301
Warsaw formation:
Limestone, erystalline, gray fossiliferous, with gray and
white chert.. .. ... ... ..o iniiinnnnnn. 79 350
Limestone, dolomitic sand and somewhat shaly....... 2 382
Burlington-Keokuk formations:
Limestone, white and brown with considerable white
OO ot st oo cares e i S A A R G T e 86 468
Limestone, white, dolomitic, cherty................. . 66 534
Limestone, gray, finely crystalline, very little chert. ... 40 © 574
Sedalia formation?:
Limestone, gray, dense, non-cherty................. 16 590
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PUTNAM CO.—Log of Putnam Co. Oil and Gas Company’s No. 1 Miller—Continued.

Thickness,| Depth,
Ft. Ft.
Kinderhook group:
Chouteau formation:
Limestone, dark gray dense, with dense gray chert. .. a2 682
Grassy Creek (7):
Shale, green, with pyrite and pink chert. .. .......... 7 | 689
Devonian system:
Limestone, dense, white to light tan, a little rounded |
and frosted white sand, some black lime. . ..... o 35 724
Limestone, finely erystalline to dense, gray to tan, with
a little pink quartzose chert............ e 15 739
Limestone, dense gray-tan, with some black lime, also
dark shale. Limestone contains ostracods. ...... 21 760
Limestone, gray and black, contains tentaculites? and
bryozoa......, AT T — 20 780
Limestone, white and gray, dense........... B 3 8 788
Limestone, tan-gray, dense contains ostracods, some
BIACE MOE - oo iicn iy g i B s 12 800
Limestone, white, dense to finely erystalline, contains
pirROde: o el s s vanlia e g 64 B64
Limestone; tan HthographiC, .. ... i iivvasinsssi 12 B76
Limestone, dolomitic, gray to tan finely crystalline to
BUCTOSC . L it nn i nns i en e et e oo eas s 72 948
Limestone, dense gray, some dolomitic brown finely
crystalline.. . ... . i 12 960
Limestone, tan, lithographie.. .. ............ ..., 45 1005
Sandstone, white, grains rounded and frosted, some
BORUIAT. v i mraesimms e Y IR R 3 1008
Dolomite, White, SANAT . ..o win ey dem i sy 19 1027
Sandstone, white, grains well sorted, rounded and frosted 34 1061
Ordovician system:
Galena (?) formation:
Dolomite, blue-gray to tan, erystalline sandy. . ....... 59 1120
Kimmswick formation: )
Dolomite, gray, erystalline, with white chert. ... . .... 5 1128
Dolomite, blue-gray crystalline a little chert.. ..., .... 64 1192
Dolomite, gray-tan, in coarse chips, with caleite, a little
greenshale. ... ... ... ... i B 1200
Decorah? formation:
Dolomite, brown granular, caleite and pyrite, . ... ... . 44 1244
8t. Peter formation:
Daolomite and sand. .. .oovesami i v s asanied s 7 1251
Sand white and greenshale, ...........covuivninaa. 27 1278
Everton formation:
T R 4 e e T P I P 12 1290
Sand, white, a little greenshale.. .. ........iveii.an 20 1310
Cotter and Jeflerson City formations (Canadian system of
E. O, Ulrich):
Dolomite, brown to white, crystalline, contains dense
white and oolitic chert.. . ....... .. ... .. ..... 190 1500
Total
depth

Correlation and descriptions based upon a study of an excellent set of samples,

Log of the Putnam County Oil and Gas Company’s Willis Cowell No. 1 well. Loca-
tion: SE. 1/4 SW. 1/4 SE. 1/4 NE. 1/4, sec. 29, T. 65 N., R. 16 W., Putnam
County, Mo. Elevation: 877 feet (plane-table). Well No. (24), Pl L

Note: No log of this drilling is available, The total depth is reported to have been
1000 feet.
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PUTNAM COUNTY—Continued.

Log of the Putnam County Oil and Gas Company’s Albert Stein No. 1 well. Loca-
tion: SW. 1/4 SE. 14/ NW. 1/4, sec. 29, T. 65 N., R. 16 W., Putnam County,
Mo. Elevation: 863 feet (plane-table). Well No. (2B), PL. L

Note: No log of this drilling iz available. The total depth is reported to have been
1000 feet,

Log of Dome Development Company’s Gowdie (or Goudie ) No, 1. Location: SW.1/4
SE. 1/4 sec. 32, T. 65 N., R. 16 W., Putnam County, Mo. Elevation: 0927 feet
(plane-table ). Well No. (3), PL L :

Thickness,| Depth,
Ft. Ft.
Plelstocene series and
Pennsylvanian system:
O s et 3 S R TR R S 2 2
BN oo b T R i o B R 48 50
BB Lo s R T GO R B S 20 70
Blae priedco oo oo s o p s e F e e e e R 100 170
GEARE s s s S R R S B S R e R 1 171
g T T e T e 30 201
L2 e e T e e S P e S 10 211
T e W A e S T R R P R S 1 212
L R UM e A ey g oS o oy 40 252
BlAatl. . ..o e e e e 10B 262
LATG, L oo e 8 I| 270
Bhale............. ..o e a0 | 300
SIS . & o e e 5 305
BREBRE o oo o B R A R R e 35 340
Mississippian System:
Undifferentiated:
TN it o S A e T R i 40 380
BRI W s S R e R 15 395
Edme=RInd s s e s SR TR R 35 430
Habe g o iy s B N T R R 2 432
Shale, set B}y " casing at 436", .. . ... ... ... . 000 6.5 438.5
1.5 440
60 500
3 503
57 560
30 590
10 600
3 603
5 608
7 615
10 625
5 630
30 660
10 670
a0 700
= 702
3 705
35 740
Band-W-showing rafnbow. . .. ..o iiiiiiiirvirenns 8 748
Lime sal G4 Casiig 81 TR« sl s mss s s e 17 765
Sands, showing ralnbow. . .. oo i e i e aives s I 766
Grassy Creek(?):
e B o tms A e R T D G e S R R 18 784
Devonian System:
B T R T S D e R R B S 2 786
BRRIEEEL o, s A e AT e A e D b S T ey 3 789
2= 1. 4 793
T 7 800
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PUTNAM COUNTY—Log of Dome Development Company’s Gowdie No. 1—Continued.

Thickness,| Depth,
Ft. Ft.
s e T R B A T R R R 8 808
B s S R S S A AR T e e e 16 824
0 U5 £\ T- T S G S et L B 1 825
Sand, bottom of well showing oil.. .. ...........covvuun.. 9.5 834.5
Total
depth

Poor log: correlations in doubt.

Log of Frank E. Messler’s No. 1 Hickman. Location: NW. 1/4 SW. 1/4 NE 1/4
sec. 25, T. 65 N., R. 17 W., Putnam County, Mo. Elevation: 850 feet (plane-
tabel). Completed September 13, 1029, Well No. (4), PL L

Thickness,| Depth,
Ft. Fi.
PlelstecemaaBrien .« woi it s T o s Pl S S s T 55 55
Pennsylvanian system:
)1t ) (ol B el e et S S e L 228 283
Mississipplan system:
Meramee group:
8t. Louis? and Warsaw formations.. . ..........coovv0.u. 123 406
Osage group:
Burlington and Keokuk formations... . ........c.o0vvnn.. 169 575
Sodalle LOTHIAION. 5 v i mes s e 5 e i 25 600
Kinderhook group:
EROEea0 TOTTARGION & v e s e B S e 105 705
Grassy Creek(T) Bhale, ... .coieiiriiivivavesinsasssisia 20 725
Devonian system:
(Sandstone 40 feet thick at base). . .....o.viuiiienniinrsins 370 1095
Ordovician system:
Upper Galena formation. . .. ...coniver oot iinnnioneanas 30 1125
Total
depth

The above formational summary was made from a study of the samples. The lithology
Is so similar to that found in the Putnam County Oil and Gas No. 1 Miller, located in SW i
NW NWif NE Y sec. 28, T. 65 N., R. 16W., Putnam County, that the reader is referred
to that log for details.

Log of coal test near Unionville. Location: NW 1/4 SE. 1/4sec.3,T.65N,,R. 19 W,,
Putnam County, Mo. Well No. (5), PL. I.

Thickness, Depth.

Ft. In, Ft. In,

Pleistocene series:

TIOEE e S T S 116 116

Pennsylvanian system:
Henrietta group:

Bl Al e EPOOTY i sims s AP S 10 8 126 8
Bhaleg el s ey S s 8 9 135 &5
i i ol L I e e LU e 3 2 138 T
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PUTNAM COUNTY—Log of coal test near Unionville—Continued.

Thickness. Depth,
Ft. In. Ft. In.
Bhale; Hght to graws:.oo o o b o s i 10 5 149
TAmesbone: o R eSS S RN R 1 7 150 7
T S e O o B Ly e 3 10 154 5
B 6 [ T Y 2 3 156 8
Shale, dark.......... ... cciiiiminiinnnennn. 1] 157 2
COBH o voniins s s e s 1 T 158 ]
Clay REAEOEEONY oo nassommmressvrgmmnos s re g 2 158 11
TR E oo o s 3 T O R R R S 1 159 11
MR v s I b R M  § 3 161 2
Total
depth

Log of Z. T. Branford Coal test No. 1. Location: SW 1/4 NW. 1/4 sec. 10, T. 65 N.,
R. 19 W., Putnam County, Mo. Well No. (7), PL. L.

Thickness. Depth,
Ft. In, Ft. In,
Pleistocene series:
TR v o o R S T TR A R R AR R 74 9 74 9
Pennsylvanian system: '
Henrietta group:

TROOEE i o o e R TS B 10 75 7
Shale: mlred. .o e oy vnE e SR AET Y SO IR 6 2 81 9
B BT sy S A R D e R e 4 4 B6 1
TAmestone,; Bastamd ;i e e s S e R 1 i 87 8
138 F0 T 0 1 e b b G S R P A S 1 7 89 3
051 RS P g g Y M & e 1 3 90 6
Shale, dark............ccoiiininuninunnnnnnns 10 91 4
C0al. .o e e 2 91 6
Fire clay.. .. ..ot i 5 6 97

TAIOB BBAID, .o v 000 e 5 s s 8 R R SR T 1 11 98 11
A TREEIIRNG oo oy v i o D R T O A S R 1 29 11
Bhale; HEhE: o oo v v snvvaasiosssies s e 6 100 5
EAMBAEONE < o 4 e isnnsms b waie v e e e 3 7 104

Band shale, Vght. . oooc. o sanmaanamimas 11 4 115 4
Bhale: @PaF:: s e i S s S 5 11 121 3
CaD TDCK - s S A L P R g 9 122

2] LY R S J R R e By Pl 1 2 123 2
F T T e e 5 123 7
Shale, Bray.. ...cvur e erenennreneesannnsenens 4 11 128 6
Shale, light.. .......ovviiminiennnennnannaa, 3 131 6

* Total |depth
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PUTNAM COUNTY-—Continued.

Log of Albert Holteane’s Fee No. 1. Location: SE. 1/4 NW. 1/4 sec. 35, T. 65 N.,
g. 22 ‘;J,P Putnam County, Mo. Elevation: 992 feet. Completed: 1914. Well
o. (8), PL. I.

Thickness,| Depth,

Ft. Ft.

Pleistocene series:
WO DWW, CERR o oo s 4 i 7w ) A 4 A e B A T 50 50
BRI i o 0 T e N S R M 40 90
YalIOW CRAF o o i e s e e R S s S e S A B 12 102
Blue ClR Y s e R R R S R R 18 120
Band (Roue WO r) ot U O R N S SRR 2 122
Blue Cl&y. i s ie v s e s R R s s 98 220
(7 Tl Tt o S T B el o e B S S P g 20 240
BIRO G BT o venvva e mmimnise s s e n e e § 88 e e 22 262
Gravel (Some Water). ... ... ... tiitnaiaaaiarreaneas
Total
depth

Log of well at old Power House of Pickle Factory (now abandoned ) at Unionville, Mo.
Location: Cen. S. 1/2 sec. 34, T. 66 N., R. 19 W., Putnam County, Mo. Eleva-
tion: 1069 feet (plane-table). Completed 1897. Well No. (9), PL. L

Thickness,| Depth,
Ft. Ft.

Pleistocene series:

Ly a0 ol e e e s R S G T e R e e 220 220

Pennsylvanian system: !
Cherokee group:

Shale, black, “slaty ™. .. .ocvviiiierriiiarancirsireraes 5 225
B 70T 3 SO S 4 229
LB o S M T B S W w4 4 233
BHAlS , BIaek, “BIBUE™ . .o vamivm s omirsie s s mot s s s 12 245
VAR L censarions e ST A T S 2 A R A TR R e 32 277
BanABEORB ;- v irani so i i e e S S e e 30 307
Shale; black, “SIabE ™ s e i e i S s S I 3 310
Al o e R R 42 352
Bhale, clay and “'slate’. .. i cv i i i des i e ia dadan 57 409
Bl o e o s e R N R R A e e 21 430
BIRBLR, B . .0 o v imcmr om0 04 A G0 0SS R VT 6 BT TP e R 90 520
Sandstone. . . ..oveurc it e T 25 545
Mississippian system:

White cuttings, hard, water bearing, probably Mississippian

HIIEEEONN ¢5 05 505 50 050 0k A v 700

Total

depth
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PUTNAM COUNTY—Continued.

Log of Mendota Coal Company’s coal test No. 3. Location: NE. 1/4 SW. 1/4 sec. 35,
;. 67( l:N.), R-Pl 1SIW., Putnam County, Mo. Elevation: 868 feet (aneroid). Well
0. (10), PL L

Thickness, Depth.
Ft. In. Ft. In,
Pleistocene and Recent series:
Dttt and 80l v covnmsmen s v siss smmer s 16 16
Pennsylvanian system:
Henrietta group:
Shale, blue at top, ight below.............c.... 3] 22
bR o i e B R R R 4 26
Shade: BBt o e e S e R 2 28
A ogboIe . e e R TR RN R R 2 30
Cherokee group:

Shale, black at top, sandy and light below. ..... 7 a7
Bandstone.. . . ...ovurrnr e 2 39
Shale, sandy 8t tOD. v« oot v v inninn i 27 66
FATORBUINR, o0 onacomiu v nar i om0 SR i M AT 1 67
Shale, light at top, blue below. . . .............. 15 82
CORL (BeALOPA) v v vimnra s wo s pmsm ey e nme ey 10 82 10
CIAY , BRI . oo imin s ataims 4 60 al v s 2 2 85
BATVASTON 5 o s a B e me s b s s e 5 90
Bale, ORI o e e R e 7 08
Bhile; Bhues s s T s 5 102
Coal (Bevier).. ooivinmsineinim dais sisaves 1 9 103 9
s o o e A R R PP s R 2 3 106
BhAYe, B g e S e S e e e T e e 4 110
Limestome. . ... .......c0uvvrnnrnrannrnannnnn 3 113
Bhale, sandy.........c00vnriinrinnnrnnnnnnss 2 115
Shale, black. . . . ... oiu i c i 8 123
RIS TN o0 ooz ooreim 8 e I TR 0 3 126
Coal (Lower Ardmore).............. e 1 6 127 6
TR o o T SN M DR e T 3 6 131
BanARPONR oz o s i S e e s s e A 4 135
Shale, brown to light, sandy near top........... 9 144
ARG v Sy A D A R B R R R 1 145
Shale, red at top, blue in middle, sandy at base.. 10 155
Sandetone. Rard /oo Rl erne D By e 4 159
Shale, variegated, sandy at top. .. ............. 9 168
Sandstone, with shale partings., . .............. 12 180
Shale and sandstone.. . ....................... 19 199
Shale, bIUe. .. ..covuinnin et innennn 6 205
LS T 2 205 2
Shale, sandy at top, variegated. ............... 14 10 220
T 1 Tt T — 11 231
OB s s o A ST A A A R R T e 7 231 7
IR s v A S e e e 1 5 233
BN O aed i T S AR 12 245
Shale, blue, sandy in middle.. ................. 17 262
L e g b e e g SRV A . 7 262 7
BAAEbOBO.. < e e e e e s 3 5 266
Shale, light at top, blne below................. 9 7 275 7
“"Rock", black.. .. ......oiiiuniiiiinnnnennnns 3 278 7
Shale, 8a0AY . . .. vv v vt 2 5 281
L T ———— 2 281 2
T 10 282
BIIO: BERIDEN o e w0 o R AR RS AT A T A 4 286
BUHAYE, BIO0 . vawess smeesmes wsmevasiae e 2 288 '
CORE e s S S R S e R 5 288 5
N o o A A A e B S R R L A 1 7 290
Shale, light, sandy at base. . ............c.00.n 6 296
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PUTNAM COUNTY—Log of Mendota Coal Company’s coal test No. 3—Continued.

Thickness, Depth.
Ft. In. Ft. In.
Sandstons, BArd ., «ovswm s s ey s e 2 298
BRale, SANEF 5 cvvms s s b e i S e e 2 300
Sandstone, Bard .. ooova i e viie i s ey s 2 a02
Shale, CRICATEOUS. . . iniv iy iidisraive s es 4 306
Bhale: sandy: s or s BRI T TSRS e 6 312
3 ) E I T | o R RO A e B 2 314
Shale; vardegated. . .. ceersieniiidaai it 4 318
Shale, CalCATEOUE. . . . ..o v v nn e ranbeaens 3 321
Shale, light,. .. ....coviiuenen e ioneaannnrss 1 322
Shale, CRICATEOUS. . . ..ot i i i e e 5 327
Sandgtone, DAL . « ... s v 3 aee s s 3 330
HHale, CALCATBOWE: « v vovosws s s e s 358 aa e oy 2 332
LANAEREIIG - ivir iz s s o R B AR B R AT 4 6 336 6
Total |depth

Beds below 290 feet may include Mississippian (7).

RALLS COUNTY.
Log of Bernie Smith well. Location: Cen. NW. 1/4 NE. 1/4 sec. 6, T. 55 N.,, R.4 W,
Ralls County, Mo. Elevation: 637 feet (aneroid). Completed August, 1936.
Well No. (1), PL. L.

Thickness,| Depth,
Ft. Ft.
T OB O ocs oo o w0 0 S e 0 e 0 B T i o 180 180
B B e S e A B 5 S 80 260
Total
depth

(One sample of sandstone from “‘near bottom of hole” apparently is St. Peter.)

Log of Atlas Portland Cement Company’s well at Spalding. Location: NW. 1/4
NE. 1/4 sec. 26, T. 56 N., R. 6 W., Ralls County, Mo. Elevation: 559 feet
(aneroid ). Well No. (2), PL. L.

Thickness,| Depth,
Ft. Ft.
L T o o 610 610
Ordovician system: !
Roubidoux formation: (Canadian system of E. O. Ulrich).... 85 695
Gasconade and Van Buren formations: (Ozarkian System of|
0. 00 UIIOR Y e e e e 0 e A e 0 SR I T 215 910
Canter TemDer: « o fie e Dva i D s S s e e 50 960
Cambrian system:
Eminence formation: (Ozarkian system of E. O. Ulrich)...... 120 1080
Derby-Doe RBun formation. ........... ... oiiiiiiiinenne. 245 1325
DAV TOPIIREIONE . o v vv v o e 50,5 08 b 0 B B S sl e e e oa o 4 4 W 305 1630
Bonne Terre formation. ... ..o e ieeeianinnnns 215 1845
La Motte formation. .. ... ..cov it ie i rrrnananas 330 2175
Total
depth

Correlation and descriptions are based on a study of samples. For details of lithology
see log of Atlas Portland Cement Company's No. 1 Jones well in sec. 28, T. 55 N., R. 4 W.,
Ralls County, Mo., total depth 2205 feet, See Ralls County Well No. (15).
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RALLS COUNTY—Continued.

133

Log of Howard Meyers well. Location: SE. 1/4 NE. 1/4 NE. 1/4 sec. 28, T. 55 N.,

R. 6 W., Ralls County, Mo. Elevation: 720 feet (aneroid ).

Well No. (3), PL. I

Thickness,
Ft.

35
50
50
100
100
20
10

Depth,
Ft.

Owner reports well was completed in white limestone,

(Base of "'Mississippi lime" at 135 feet. Top of Devonian(?)} limestone at 235. Top

of Kimmswick(?) at 355 feet.)

Log of Center Oil and Gas Company’s No. 1 Gardner. Location:

SE. 1/4 NE. 1/4

SE. 1/4 sec. 32, T. 55 N., R. 6 W., Ralls County, Mo. Elevation: 745 feet
(aneroid ). Completed 1922. Well No. (4), PL L
Thickness,| Depth,
Ft. Ft.
Mississippian system:
Osage group:
Burlington formation: )
Limestone, brown, erystalline.. . .................... 26
Nosamples.. . .. ...ttt 14 40
Clay, yellow and gray. .... ..o rieienrerinrene.s 3 43
+ Limestone, light brown crystalline. . . ........... .... 24 67
Kinderhook group:
Hannibal formation:
Bhale, DIIB-ETAR .y wovmmin s s e s e e 20 157
Devonian system: .
Limestone, gray shal¥..........coovov i 48 205
Sandstone, white, well rounded grains. .............. 10 215
Limestone, dark gray, finely erystalline............. i 8 223
Limestone, light gray to brown, dense, some green shale . 11 234
Ordovician system:
Kimmswick formation:
Limestone, white and light brown erystalline, .. ...... a9 333
Decorah formation:
Limestone, brown, with bituminous shale. ...,....... 27 360
Limestone, fossiliferous, brown shale. . .............. 15 375
Limestone, fossiliferous, with blue-gray and gray-
BIACI HHATO o cvvuve s o oo re e T s 5 380
Plattin formation:
Limestone, light tan, dense..............co0viuen.n.. 35 415
Joachim formation:
Dolomite, light brown, finely crystalline, slightly sandy . 30 445
Dolomite, buff, fine grained, sandy.................. 11 456
8t. Peter formation: ;
Sandstone, white, grains frosted. . . ................. 26 482
Everton formation?:
Dolomite, light gray dense, little sand and green shale, . 85 567
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RALLS COUNTY—Log of Center Oil and Gas Company’s No. 1 Gardner—Continued.

Thickness,| Depth,

Ft. Ft.

(Canadian system of E. O. Ulrich):
Cotter formation:
Dolomite, gray to tan, finely crystalline contains oolitic

CHERE o i e R e e D S e R R 76 643

Total

depth

Correlation and descriptions are based on a study of samples.

Log of Center Oil and Gas Company’s No. 2 Gardner. Location: SE. 1/4 NE. 1/4
SE. 1/4 sec. 32, T. 55 N., R. 6 W., Ralls County, Mo. Elevation: 744 feet
(aneroid ). 150 feet from No. 1 well. Well No. (5), PL. L.

Thickness,| Depth,
Ft. Ft.
Poor set of samples above 580 feet; for this part of section see log of
No. 1 well.
Ordovician system:
(Canadian system of E. O. Ulrich)
Cotter formation:
Dolomite, gray to tan, finely crystalline, contains oolitic
L3 L 175 755
Jefferson City formation:
Dolomite, brown to gray, cherty, contains some sand. . 220 975
Roubidoux formation:
Dolomite and sandstone, very cherty................ 120 1095
(Ozarkian system of E, O. Ulrich)
Gasconade and Van Buren formations:
Dolomite, no sand, very cherty..........oovviivnn. 195 1290
Gunter member:
Dolomite, non cherty, some sand. .. ........covoviun 50 1340
Cambrian system:
(Ozarkian system of E. O, Ulrich)
Eminence formation:
Dolomite, gray some chert, littlesand. .............. 163 1503
Total
depth

Correlations and descriptions are based on a poor set of samples.

Log of Pearl Sims well. Location: SE.1/4 SW.1/4 SW. 1/4sec.3,T.56 N,,R. 4 W.,
Iléalls 7()10untyi Mo. Elevation: 772 feet (aneroid). Completed 1031, Well
o. (7), PL

Thickness,| Depth,

Ft. Ft.
Bl o e L N e e G S T T R S e e SR R A 73 73
T O s T R R L PR T D D S A A 20 93
2 L e B e B L Se e e 114 207
TAMESEOMO. . . .. it vttt re s is e i mm s s a i nrarraeaees 44 251
BRALE. . . oot e e e 174 415
LAMESEOTIO. & 0 vt ie oe vttt e s e ittt e e 265 680
R Potar BIEIEONE ;oo v mmn s s wsns 5 s R R S R 34 714

Total

depth

(Log by driller from memory. Top of Hannibal shale at 93 feet.)
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RALLS COUNTY—Continued.

Log of Ernest Christ well. Location: SE. 1/4 NE. 1/4 SW. 1/4 sec. 23, T. 56 N.,
R. 4 W., Ralls County, Mo. Elevation: 779 feet (aneroid). Completed 1931.
Well No. (8); PL 1.

Thickness,| Depth,
Ft. Ft.

BIOML oo b e o i e S B R S T 40 40
TR v i e A S R A s Ty 69 109
BRI e R O R R TR R T s 20 199
N OV v S A P e e o B A S A L R e 46 245
B L e S R S e S T i e et 32 277
O I . o i T i e s Te o i b B p b e e vm ot oo i e A ot 135 412
Bandstome.. .. . ... ... ... e 3 415
Limestone. . .. ...ttt e 215 630

Total

depth

{Log by driller from memory. Top of Hannibal shale at 109 feet.)

Log of R. L. Tomkins well. Location: NE. 1/4 SW. 1/4 NE. 1/4 sec. 31, T. 56 .,
R. 4 W., Ralls County, Mo. Elevation: 616 feet (aneroid). Completed 1927.
Well No. (9), PL. L.

Thickness,| Depth,
Ft. Ft.
R T P 104 To194
Bandstone . . . . ... e e e e 6 200
Total
depth

(Sandstone probably is St. Peter.)

Log of Henry Ta bert well. Location: SW. 1/4 sec. 6, T. 56 N., R. 5 W., Ralls
County, Mo. Completed 1937. Well No. (10), Pl I

‘ Thickness,| Depth,
Ft. Ft.

R e T e B T e T s T TV B S iy 22 22
B O e s L o T B ST T v e 80 102
B g R S T S e A B T 0 9ty 11 ovem e mercm 70 172
N O i T e b e s b e b s b . om0 e BT e B A 325 497
Bandstome . . . . .. .. ... e 23 520
Total

depth

|

Well bottomed in St. Peter sandstone.



136 Subsurface Geology of Northeastern Missouri 6

RALLS COUNTY—Continued.

Log of Dr. J. W. Opp well. Location: NW. 1/4 NE. 1/4 NE. 1/4 sec 14, T. 56 N,
R. 5 W., Ralls County, Mo. Elevation: 691 feet (aneroid). Completed 1937.
Well No. (11), PL I :

Thickness,| Depth,
Ft. Ft.
Recent and Pleistocene series:
Clay: Drown, -BandY s s s s S 4 4
Olay, yollow, Sand ¥ o rarr st as e bms sy 36 40
Mississippian system:
Kinderhook group:
Grassy Creek formation:
Shale, gray-blue. . .. ..ot 25 65
Devonian system:
Dolomite, gray, SUCFOSE. . o .o v vt nnn e enaeaeas 36 100
Limestone, dark gray, dense.. ... ..o v rvivnrsons 25 125
Limestone, white, finely erystalline to dense.. . ....... 10 135
Sand, white, medium, rounded and frosted........... 20 155
Limestone, white, lithographic; some rounded and
frosted sand .o Dieineiheniis S Ga e na ey 4 159
Total
depth

(Description and correlation based on a study of samples of cuttings.)

Log of Robert Scyoc well. Location: SE. 1/4 SE. 1/4 NE. 1/4 sec. 19, T. 56 N.,
R. 5 W., Ralls County, Mo. Elevation: 669 feet (aneroid). Completed 1930.
Well No. (12), PL L

Thickness,| Depth,
Ft. Ft.

BEE a2 D B R 46 i A 8 8
BARABBOTIDY . s s e S B T A S TR B TR R s R 26T 12 20
T A ORI - it S v A R A A RS T 230 250
BADASLONG o m e o S R SR SR B 21 271
Total

depth

(Sandstone from 8 to 20 feet is Devonian.)

Log of Homer Glascock well Location: SW. 1/4 NW. 1/4 NE. 1/4 sec. 2, T. 56 N.,
R. 6 W., Ralls County, Mo. Elevation: 732 feet (aneroid). Well No. (13),
PL L

Thickness,] Depth,
Ft. Ft.
oL Tt 1 ST T Ay o PSP A P Py AT~ 510 510
SandStONB. .« . . .o e 25 535
Total
depth

(8andstone probably is 8t. Peter.)
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RALLS COUNTY—Continued.

Log of Mutual Benefit Life Insurance Company’s W. F. Lehenbauer No. 1 well. Lo-
cation: SW. 1/4 NE. 1/4 SE. 1/4 sec. 6, T. 56 N., R. 6 W., Ralls County, Mo.
Elevation: 715 feet (aneroid). Completed 1938. Well No. (14), PL. L

Thickness,| Depth,
Ft. Ft.

WO BRIDDIOE . 4o i i E s O SR s S e 55 55
Mississippian system:
Kinderhook group:
Grassy Creek formation:
BHRIBBIRT b o i alhinivn i ain biaiers e b e d st b e e 5 60
Devonian system:
Callaway formation:

Dolomite, gray-tan, sucrose, slightly sandy........... 28 88
Cooper formation:

Limestone, white, finely crystalline. . ............... 8 a6
Limestone, gray, dense. . .. ... .ooveucuariieeaniins 8 104
Limestone, gray, dense, cherty. . ............c.o000n 12 116
Limestone, dark gray-tan, dense. . .............00... 24 140
Limestone, tan, Hthographic. .. . ......oo v iiivivaan 20 160
Limestone, tan, lithographic, some chert............. B 168
Limestone, tan, lithographic with some sand and green

BN A R R i S R i 8 176
Limestone, white, dense, with sand and green shale. . . 4 180

Ordovician system(7?):
Kimmswick formation(?):
Limestone, white, finely crystalline to dense with sand

and green shale, ... ..., 8 188
Limestone, white, finely erystalline to dense.......... 56 244
Limestone, white, finely crystalline with crystals of|

brown dolomite. ...vi cuvins e vesies s 4 248

Total
depth

{Descriptions and correlation are based on a study of samples of cuttings.)

Log of Atlas Portland Cement Company’s No. 1 Jones. Location: NE. 1/4 NE. 1/4
sec. 28, T. 55 N., R. 4 W., Ralls County, Mo. Elevation: 500 feet (estimated).
Well No. (15), PL. L.

Thickness,| Depth,
Ft. Ft.
No BaIDlEB. . .. e e e e 15 15
Ordovician system:
Joachim formation:
Dolomite, dense, gray, Band¥ ... .cvovivivieniiveaasaias 35 50
8t. Peter formation:
Sandstone, white, rounded and frosted grains.......... ... 95 145
Everton formation:
Dolomite, gray, with some greenshale................... 45 190
(Canadian system of E. O. Ulrich):
Cotter formation:
Dolomite, some chert and a little sand. Chert is oolitic. . . 140 330
Jefferson City formation:
Dolomite, cherty with somesand. ...........c000vnn... 225 555
Roubidoux formation:
Dolomite, very sandy and cherty. . .......o0ovvevesanaras 120 675
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RALLS COUNTY—Log of Atlas Portland Cement Company’s No. 1 Jones—Continued.

Thickness,| Depth,
Ft. Ft.
(Ozarkian system of E. O. Ulrich):
Gasconade and Van Buren formations:
Dolomite, gray crystalline very cherty................... 225 Q00
Gunter member:
Dolomite, sandy. . .. ... ... ...ttt s 53 955
Cambrian system:
Eminence formation (Ozarkian system of E. O. Ulrich):
Dolomite, gray crystalline, cherty...... ... ..o iivaaaan 120 1075
Derby-Doe Run formation:
DoloDiite: VErY DUTO. v & s e s e i s e S by 235 1310
Davis formation:
Dolomite, sandy, shaly and glauconite in lower 100 feet. . . . 300 1610
Bonne Terre formation:
Dolomite, slightly sandy..... oo iiiiaiiiaiaaivaieie 110 1720
Doloimite: Very sandy: . o oiodsimniniideiyisiaay e 125 1845
La Motte formation:
Sandstone, white in upper portion, pink in lower portion. .. 330 2175
Arkose, weathered granite. ...t 10 2185
Pre-Cambrian:
Granite, red, contains much magnetite. . ................ 20 2205
Total
depth

Correlation and descriptions are based on a study of samples.

Log of Albert Rowland (formerly R. M. Spalding ) well. Location SW. 1/4 NW. 1/4

SW. 1/4 sec. 25, T. 56 N., R. 6 W., at Spalding, Ralls County, Mo. Elevation:
560 feet (estimated). Completed 1823. Well No. (16), PL L
Thickness,| Depth,
Ft. Ft.
B L o T O X Ty 300 300
O BRI oo s 0 P B e 30 330
Total
depth

Sandstone probably is 8t. Peter.

RANDOLPH COUNTY.

Log of C. L. Carpenter well on old Darby farm. Location: NW. 1/4 SW. 1/4 sec. 18,

T. 55 N., R. 13 W., Randolph County, Mo. Elevation: 843 feet (aneroid).
Completed February, 1938, Well No. (1), Pl L
Thickness,| Depth,
Ft. Ft.
Do BATADTBE & . o oS sl R L SR 45 45
Pleistocene series:
Polished sand grains, igneous chips.................. T 52
Pennsylvanian series:
Cherokee group: ;
Limestone, gray, dense. .. ..........ouiveneinransrns 3 55
HRALE, DINCIE, oo ommmmsm svesm e A T 5 60
Shale, black, 50me €o8l. ... .ovveuieiiiianaaanins 5 85
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RANDOLPH COUNTY—Log of C. L. Carpenter well on old Darby farm—Continued.

Thickness,| Depth,
Ft. Ft.
Limestone, dolomitic, gray, dense. . . .. ... .. ........ 5 70
Shale, black, some coal (Bevier)............... - 5 75
Limestone, dense, gray (Ardmore). ... . ............. 10 85
Bhale, Bray. . ooe vt e 10 95
NOSAMDIE ., . e e e 5 100
L (1 10 110
Shale, black, some coal (Lower Ardmore)............ 5 115
HHRLS, BRI ERRY 5 i 5 i o T e R e & 120
Limestone, light gray, finely crystalline, . .......... 5 5 125
Bhale; stRay: s s S e R R 5 130
Bhale Bray. oo i S S S S T 5 135
Shale, gray, some coal. ... ... ... ... ... ... .. ... 5 140
BRI, BTRY o i s seltaen s meas e als a5 e & e aae 10 150
Mississippian system:
Osage group:
‘Warsaw formation:
Limestone, crystalline, very fossiliferous, contains red
CRBPE: o oo mods s om0 B T A 10 160
Dolomite, gray, finely crystalline, contains red chert,
fossiliforons. . .. vvvivas sai s s sriE s vwEeg 10 170
Limestone, gray, crystalline, very fossiliferous, con-
talne red- ehert v oo ai e LR SRR 12 182
Dolomite, gray, finely crystalline, somewhat cherty . .. 32 214
Burlington-Keokuk formations:
Limestone, brown, finely crystalline, white chert..... 36 250
Limestone, white, crystalline, cherty, fossiliferous. . . . . 66 316
Limestone, white dolomitic and cherty.............. 12 328
Total
depth

Correlation and descriptions based upon a study of an excellent sample set.

SCHUYLER COUNTY.

Log of Albert Bittner’s Fee No. 1. Location: SW. 1/4 SE. 1/4 sec. 19, T. 65 N.,
R. 15 W., Schuyler County, Mo. Elevation: 987 feet. Completed 1910-11.
Well No. (1), Pi. L.

Thickness,| Depth,
Ft. Ft.

Pleistocene series:
OO i A T o R B o A S S T RN Wl 165 165

BN, BB o e e T B e e A R B e 80 245
EOBL s e R T T R R A S SR b5 250
e ClaF; s i s e TSR T SRR s 5 255
Bhaleand sandstone.................oiiiinininnnarnnns as 70 3256

Total

depth
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SCHUYLER COUNTY—Continued.

Log of Queen City (city well.) Location: E.side of square,sec. 27,T.65 N, R. 15 W,
Schuyler County, Mo. Elevation: About 1000 feet. Completed 1898. Well
No. (2), PI, L

Thickness,| Depth,
Ft. Ft.
Plefstocene series and Pennsylvanian system:

I a0 i e T R B o M N T 260 260
WHILE BaN CWALET Y o i i e m i ey S S e s s 25 285
L T e T 2 287
Total

depth

Log of W. A. Pruner’s Whitlock No. 1. Location: NE. 1/4 SE. 1/4 sec. 29, T. 66 N.,
R. 14 W., Schuyler County, Mo. Elevation: 957 feet (aneroid). Completed
1898. Well No. (3), PL. L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

Drift clay and pebbles. ... ... o e 245 245
DIELTE BRIL o o0 o i b 8 AT b T a4 s e i e b . 10 255

Pennsylvanian system:
I B o e o A R S S A 5 260
Total
depth

(Measured depth of 210 in 1934; lower 50 feet filled with sand. Fine, gray, “ashy"
sand.)

Log of Harry Hardin’s Fee No. 1. Location: About sec. 33, T. 66 N., R. 14 W,
Schuyler County, Mo. Completed 1898. Well No. (4), PL L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
N OW OLAT o oo ss s s s e o S b A M UM o T ae 10 10
Bluish WHIES BUAY 5o s s oom: 5 4 101505 R o e e 10 20
B O i S s T T T o S R R N e ST T S IO 100 120
Pennsylvanian system:
B e o R s S R S B e R R B R R 60 180
Soft limestone and soapstone. ... .. ...... .. iiiiiiii i B0 260
Total
depth
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SCHUYLER COUNTY—Continued.

Log of Arthur Davis Fee No. 1. Location: SW.1/4 sec. 4 T.66 N., R. 15 W., Schuyler
County, Mo. Completed 1807. Well No. (5), PL

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

Boil:antl y el o g s s S S T 10 10
Bl Gl - R T R A A N ot oot e et 140 150
Sand (S80MM6 WAEET) . .. .. . ... 8 158
Blue elay . .. ... e . 52 210
Coarse sand (Waber). ...t ie o i 10 220
Total

depth

Log of Consolidated School District, Lancaster School No. 1. Location: SE. 1/4
SW. 1/4 sec. 24, T. 66 N., R. 15 W., Schuyler County, Mo. Elevation: 044 feet.
Completed September 22, 1934. Well No. (6), Pl L.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
Fill material, yellow, soft (from eistern dug near location). . ... 414
Clay, yellow, soft (contains a few pebbles) . ... ..o, 2415 29
Clay with thin sand seams, yellow, soft (white sand in very thin

senIns:; LAGVE wWater - s R R S e 1 30
Clay, vellow, soft (same as 4 14-29) ., § SRR RN 19 49
Clay. black, soft (probably coal and shale in clnft) ____________ 3 52
Clay, yellow te gray, soft (gradual change from yellow to gray). 13 65
Clay, gray, soft (contains few pebbles). ., .............. 82 147
Clay and gravel, gray, soft (drill hit ha,rder at 147" decatIug

Barder Clay). ... oo e 3 150
Clay, gray, S0ft. ... o0ttt e e e b e 15 165
Clay and gravel, gray, soft {gradual increase in gravel). .. ..... 5 170
Clay and gravel, ¢Tay, 80ft. . . . .. c . coniinnsrsrmrsscrsmsssas 12 182
Fine gravel, gray, soft (started casing at 182, (No water} 5 187
CIRY, SERY BTl s e v s s i i i e B 2514 21214
Coarse sand, gray, soft (bailing test 414 ga.l]ons per minute).... 414 217
Fine sand, gray, soft {125’ of water in hole over night. 8. W. L.

e S T R o T e B S A i 2 219
Sand and clay, gray, soft (sa.mp]ed water at 227 feet).., ....... 26 245
Clay, brownish gray, soft (casing was driven from 205 to 227.

Believe much sand and gravel mixed with lower samples| |

This Way ). .. e T 252
8. W. L. at 247’ after standing over night 922 34, 100"

Clay and gravel, gray, soft....... ... ... 3 255
Pennsylvanian series:
BHATE, BERY, BOMBEL oo s s s s s s s s s s e 2 257
Total depth. .. ... N R T T e T 257
in shale.

Bailing Test: Hole was bailed dry, let stand 15 minutes. Water raised 37 feet. Bailed
dry again. Bailed out 162 gals. 26 minutes elapsed between end of first bailing and end
of second bailing, 6 gals. water per minute 8. W. L. 100’. Sampled water during test.
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SCHUYLER COUNTY—Continued.

Log of well on Schuyler County farm. Location: sec. 23 (?), T. 66 N., R. 15 W,

Schuyler County, Mo. Completed 1904. Well No. (7) PL I.

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

BOAl. e 3 3
Yellow clay with pockets of sand and gravel. . ............ 22 25
BN T AT i o 0 R T S T e s G i 216 241
Total

depth

Log of W. P. Hall’s Fee No. 1. Location: N. 1/2 sec. 23 (?), T. 66 N., R. 15 W,
Schuyler County, Mo. Completed 1905. Well No. (8), Pl L

Thickness,| Depth,
Ft. Ft.
Pleistocene series:

N O OO L AN i i e A O o e 0 T R R R 25 25
BB AR & i =i e S BT B B e R R A e 335 360

Pennsylvanian system:
Black:ghale or:Coal i o s dues v sl arahinainms 1 361
Total
depth

(Water came in at base of blue clay).

SCOTLAND COUNTY.

Log of the Midland Oil and Gas Company’s A. J. Ammons No. 1 well. Location:
NW. 1/4 SW. 1/4 SE. 1/4 sec. 10, T. 64N., R. 10W., Scotland County, Mo. Ele-

vation: 671 feet (aneroid). Well No. (1), PL 1.

Thickness,| Depth,
Ft. Ft.

B e O s e R R R R e S R T R 12 12
L T B i 5 i B e et o R A R P T S 20 32
Dark gravel, water-bearing....... .. .. . i i i R 20 52
BIECIOY (i e b siee s b sy S e i R e N I R TR P R e 18 70
i o T O N S A e ey e iy 10 80
Blackjack gumbo. ... ... . i 65 145
Sand, water-bearing. . ... ... ...t e 15 160
Limestone, hard, yellowish. . .. ...t 20 180
L S T 36 218
EAMEEEONG, BN, 4w s e b 0 e R T N S FL R WA 10 226
Blue shale. . ....... S R A o S0 e R B 10 236
TAmastone: BRRd oo i n i s N SR R S S R e 13 249
Sandstone, water-bearing. ... ool vinievin e v s ine v 35 284
Shale:soft, Dyrhbe . o o o R TR SRS S 29 313
Bandetone, Hehtreolor, 0 el s b S iu v 2 00 i S S e Weimsg 3 316
2 ] T L P e S S ST L il o (e e et A D b e 5 321
HATH DG HINGBEOIIS . v o 5.5/ -vy 0 mnin 00 o 0 oo d 808 686 4 708 0 B 8 A 79 400
Flinty Hmestome., .. ..ottt itrananeaerananeernnnnens 50 450
5 0 0 £ 0 P 7 457
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SCOTLAND CO.—Log of the Midland Oil & Gas Co.’s A. J. Ammons No. 1 well—Cont.

Thickness,| Depth,
Ft. Ft.

FHOLY eBOmMB. . .o oo i b s i b e B e e a e 56 513
BRRIAL o i< cooom s T 8 A T R T R R e 15 528
TATIEBUOTIE, o s s o R e A S R T 25 553
B R P A R e T I Y 220 773
T OO s i R T e o e B s 35 808
A A T B A T L S e N e e e et 70 878
LRt P e Y P 39 917
Fossil Himestome. . . . ... ... .. ... ittt ininanenn 105 1022
Bandstone, Walter......... ...ttt e 7 1029
Fossil Hmestone. . . ... it ie e 71 1160
White sugary sandstone. . .......c. iuiimriiaviirriirririeinnens 73 1173
BB L 0w n e s R e AT D g A A 5 1178
BREIRBOIO - - i S T A R G S T 18 1196
EAMBBEORO o coovoaiiin i vk o i B e A R S T s 42 1238
Total

depth

(Top of “"Mississippi lime'' probably is at 160 feet, with base of *‘Mississippi lime'" at
553 feet. Sandstone from 1100 to 1196 may be the St. Peter-Everton formations.)

Log of Adam Fehr No. 1. Location: SE. 1/4 sec. 16, T. 64 N., R. 10 W., Scotland
g?mlzty, Mo. Elevation: 757 feet (aneroid). Completed 1906. Well No. (2),

Thickness,| Depth,
Ft. It.

e 5 R R e e e B G R 28 28
RO s e T hta Fnaw S 830 e e o e e e AR SR 20 48
UBlack Jack' . . .. e 60 108
Sand and Bravel. ... i 80 188
£ T 20 208
FRITBIONER . o v v s 0 A R S S O . a7 305
BRI, oo T P A R 1 0 R S R T T 11 316
A PO, oyt O T o o S T S S BT e | 22 338
B IEEEOTIG ¢ v s i B T i S e A W e e e 14 352
Wl HInesbonor o s nmn S s e i s e 60 412
Raddish white limestome: s s s S U B e s 40 452
Bandy abade: oo e i de R S e e e i e e 3 455
B O o R S N T e b A e e e k 12 487
T e S 70 537
Total

depth
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SCOTLAND COUNTY—Continued.

Log of Memphis Coal Company’s Struble D.D.H. Location:

SW. 1/4 sec. 5, T. 65 N., R. 11 W., Scotland County, Mo.

(estimated ). Completed 1900. Depths given to nearest foot,

NE. 1/4 NW. 1/4
Elevation:
Well No. (¢),

800 feet

PlL L
Thickness,| Depth,
Ft. Ft.

BOUlABE AE TG v sy s e i b e S T F P 18 18
CEIREIRL T o A  S  Ps A E 216 234
Blire: e Ay SRATE 2 o s amih s e S e s SRR B TR R TS 1 235
BRI ORI - oo R R R e 1 236
Water-bearing sand shale. . ... ... . 0o i e 5 241
Sandstone. ...........- e O M R g i 1 242
Black shale and cofl. . ... on i s avena i as i ian 1 243
Whiteclay shale. .. .., ... urenrmramenm st osscssasnesiis 3 246
Black shale. .. ............ B RO 3 249
Fossil shale. . ... e e 1 250
BB HENT RIANE o p s o s s 6 1m0 A W T 21 271
Graysandshale, . .....oo0 cvquaaee B ——————— 4 275
LA DO 0T ¢ v b o 4 T 5 B P T o S 17 202
Total

depth

(Top of Mississippian may be at 275 feet.)

Log of Memphis Coal Company’s Sigler D.D.H. Location: NW. 1/4sec.6, T, 65 N.,

R. 11 W., Scotland County, Mo. Elevation: 780 feet (estimated). Completed
1887. (Depths given to nearest foot). Well No. (4), PL L
Thickness,| Depth
Ft. Ft.

TG o i R N o T T e S R R T 158 158
Shale, Eray. BRIAN o v i i s o e A i i e 8 166
Sandstone. ....... e s P B A A T Y S S T S A A i 1 167
Rodls; Bard ; forr oM S s S R R I e DT B e 2 169
B G, O i e N e S e R R R S S R s 9 178
Bhale: dark: BHES, v i m s S E T oy A s e b s ks 7 185
Shale, black, carbonaceous with coal streaks........ ... .. ......... 3 188
TR 6 194
Shale, blue, sandy. . ..o e e 8 202
BB PR w8 6 NG o ) S A B e N AR R A VB i 209
Bhale, dalle: . cooomrmns ey o a8 B A T e e 3 212
ROCI THMOSEONEY o mmsrs e e e S G i S R 1 213
T B L P P e T T 9 222
Shale: gray. SAnGY DebOW i sm i aaa r Ea a e  as 14 236
8hale, green and blue, 8ANAY . . covu conn G iee s DV e e e e 18 254
Shale, with calcareous concretions, sandy. ....... . oo venan 7 261
B B T s i B L o e Y B M R g I D g 8 269
5 T03 LT L e e D I e S e e ol Y STl P PCr P Y 5 274
Sandstone, dark, blue shale partings. ... ... i e nnn.n 11 285
Shale, gray, BaNAF . . ...ttt e e e 2 287
EATORECIL O, BRI L o nrvie s mbr o 0 0 A AN S R 4 201
BERNESLOIE, AT, - ooivoowumin s i o0 s e 4 5 RO T W eSS 11 302
TR . oo i P T e S 1T s e T S T 7 309
Total

depth
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SCOTLAND COUNTY—Continued.

Log of City of Memphis well. Location: NW. 1/4 sec. 7, T. 65 N., R. 11 W., Scotland
County, Mo. Elevation: 798 feet (aneroid). Completed 1914. Well No. (5),
Pl

Thickness,|] Depth,
Ft. Ft.

=
Yellow clay. .. .. A o TR 100 100
BIMB Y . oo ov v anmii s e o v e W i o 0 0 R RS T T 110 210
Quicksand (water)................. 1 S A ST T 3 213
Soft Tormation; HKe ClaY. . . oo mummsaiieme s Sas e SR S 13 226
Dark brown sand rock, Some Water., . . ... inea iy i 107 a33
Hard gray Hmestone. ;.o oo s oo g S R R S 47 380
Hard grayish sandstone (Water). .. .. .. .. iiiiicsiteiiviessnss 10 390
Hard pray: Hnnesbombe. o i D s e ey i S S B e S 30 420
Boft, blueshale. .................. sy AR e 30 450
Hard, gray, Bmesboma ., ... . . .o oo o e e e e e e L4 e 250 700
Shale, bluish. . ... .......ccvvinnn oo, e - 150 850
Hard, gray limestone............. o 350 1200
Total
depth

{The base of the **Mississippi lime"' is at 700 feet.)

Log of Memphis Coal Company’s No. 3 Witty D.D.H. Location: NW. 1/4 sec. 1,
T. 65 N., R. 12 W., Scotland County, Mo. Elevation: 700 feet (estimated).
Completed 1901. Well No. (6), P1. L.

Thickness,| Depth,
Ft. Ft.

T - oo T T A AT P R R R e T e 18 18
BRI o b o s TR T B A w R R 22 40
I o R e R R R S 36 76
BIA A s e T R S e S R R R S 4 80
White clay-shale.: . l:somisieeaasiEiie ot ivdamis srei isesy 5 85
Bamd gl e e e SR R R SRR A i) 91
2 11T P T e i e SO A e I Sy S POl ik YN B e ot s 3 04
White clay shale. .. . ... ... ... .. e 2 06
Blueclay shale. ... .. ... ...ttt ittt 7 103
L - 1 104
PO SRBIO ., . o0 oo e 3 o 8 0 S BN R T R T T 1 105
WD CHEY BRI oot e o R B A P R T 8 113
G BIRLS oo o e, S o s R ST T B T 0 T 5 118
BIGBRALS. & & ot b el e e e A A 6 124
Limestone, FORSIHEBTOUR. & oo ivi 4 mms sd o o 5 e s s s Sia a5 s 1 125
BIne sBal e & e i R R S S A N 2 127
B e a3 R B M S D S e Dy 1 128
Wb e clay RO o R S SRS A B R i B 3 131
Gray sand shale., ........... N B T Al S A Y S SR ey e e p 4 135
Blue clay shale., . .. ..ot rnr e reen e rrr ey A 140
L 1 141
White elay shale. .. . .. ... e e 3 144
Blue clay shale. .. ... ...ttt in et 12 156
TN, om0 S B BB o MR A 1 157
White elay Shale. .. ..ottt e e e 2 159
Blue cIay ShRle . o o vnmim e e R e R e e e 2 161
Limestone; FORMIITAPOMS. «  vnivivw vvi bie mms o v b b i bivis 5 e am vl s 1 162
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SCOTLAND COUNTY—Log of Memphis Coal Company’s No. 3 Witty D.D.H.—Cont.

Thickness,| Depth,
Ft. Ft.

Black-shale amd @oal o i s e s e ke 1 163
W B b el A B w2 T R A R Y S S A T S A 4 167
Gray sandatone: s e T P S 3 170
EAXnEmtoms. oo ua v v e s e S R e 3 173
Total

depth

Depths given to nearest foot.

Log of Memphis Coal Company’s No. 1 Witty D.D.H. Location:

NW. cor. NE. 1/4

NE. 1/4 sec. 2, T. 65 N., R. 12 W., Scotland County, Mo. Elevation: 720 feet
(estimated ). Completed 1901. Well No. (7), PL. 1.
Thickness,| Depth,
Ft. t.

DI e o e B S P B T D R D R R 67 67
BanARbOIIR- s S e A S R 17 84
LT PR T P e e A o e G D T B e S S e e i) 90
e e T R R e R A S 1 91
BEAle, WIS e e A R TR IR 1 92
12511 £ 70 1] £ 1 A oo Yot NS PRI G R e S e et T P 9 101
Limestone, fossiliferous. . ... .....cv v v nrinr i s itansssaans 1 102
Shale, BlacK. .. ..o vt e e e 8 110
L0 1 111
T C " ot LRSS U T 4 115
AL AT C] 0 RIRN foncocwss s S o B R 0 T P TS RO 9 124
BRAE BVABIE i e e i i T M M DR B 0 e e 4 128
Shalo, White; SADAY i oo wmmms v e s e e e i 6 134
BT BT 5 o T s A T R S e A S e 13 147
AT P s S R R T W N R R R R S A 3 150
Ebmiesbome:;: i s S Ve b e 3 R A R R 3 153
Total

depth

Depths given to nearest foot.

Log of Memphis Coal Company’s No. 2 West D.D.H. Location: SE. 1/4

sec. 12, T. 65 N., R. 12 W., Scotland County, Mo. Elevation:

mated ). Completed 1900. Well No. (8), Pl I

NE. 1/4

700 feet (esti-

Thickness,| Depth,
Ft. Ft.

TR o oo oo T A R A A T RS A A 26 26
TN i T S e T 00 S B S e L e T R S R 9 35
BIGE APIT - oo i im0 S T T 85 120
Blue and brown clay Bhale. . oo cuuee v i s s an e dna e s (3] 126
R T R i R T T 1 127
Whte oy A s S D s T R 3 130
Gray clay shale..... S R A R TR R P 4 134
Darkhlte BRAle. . o, ¢ edaens veb Ree b L S 15 149
WHItE ClaF SHBLE . oo v v rnsr i mie s somr s pinn mb 8 e 8 a8 6 B TE b b A4 E 4 153
£33« 2 155
Bluesand shale..........ooiiiiiuiiniriin i annoeneernsnns 11 166
Total

depth

Depths te nearest foot.
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SCOTLAND COUNTY—Continued.

Log of Memphis Coal Company’s No. 1 Leach. Location: SE. cor. sec. 36, T. 66 N.,
R. 12 W., Scotland County, Mo. Elevation: 740 feet (estimated). Completed
1901. Well No. (9), PL I

Thickness,| Depth,
Ft. « Ft.

BRI e e e S e e A T e e 164 164
fhale white and-blae. oocony o imiive naraar bis b e s 13 177
FATRRBLDRIE i ot e e b R e 1 178
BhRle AN s R TS - e e e e s T e R e e 24 202
) o e e R e Al BF e o Tt o T o e oy e S 1 203
Shale and sandstone. . ... ... ... ... 28 231
LB R A S T W e L 4 235
Total

depth

Depths given to nearest foot.

SHELBY COUNTY.

Log of Hilleary Brothers well. Location: NE. 1/4 sec. 12, T. 56 N., R. 9 W., Shelby
County, Mo. Elevation: 740 feet (estimated). Completed December, 1937.

Well No. (1), PL."I.

Thickness,| Depth,

Ft. Ft.
Pleistocene series:
i A £ e s 50 50
Bluedirt. . . .. ... iirr ety 20 70

Pennsylvanian system (7):
Cherokee group (7):
R D B P e e ety L 20 a0
Mississippian system:
Meramee group:
Warsaw formation:

et one: SRR - i s e R A e R 25 115
Limey shaleandchert..... .......... R R 15 130
Osage group:
Keokuk-Burlington formation:
Limestone and SInt i i v s i e B 135
Total
depth

Log of Clarence Oil and Gas Company’s No. 1 well. Location: SE. 1/4 SW. 1/4
NE. 1/4 sec. 17, T. 57 N., R. 12 W., at Clarence, Shelby County Mo. Elevation:
824 feet (aneroid). Completed 1910. Well No. (2), Pl L.

Thickness,| Depth,

Ft. Ft.
B ] B S e S (e e N e e g R 90 90
QPRI o L A e e R e e 730 820
Coarse white sandstone; .. . ... oo, cviibini bovns iam il dd s wimiod 20 840
Total
depth

(Sandstone from 820 to 840 feet is probably the St. Peter. Reported fresh water at
200 feet, strong flow of brackish water at 450 feet, and abundance of sulpho-saline water at

825 feet.)
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SHELBY COUNTY—Continued.
Log of Moss Brothers well No. 1. Location: SW. 1/4 NW. 1/4 sec. 25, T. 58 N
R. 10 W., Shelby County, Mo. Elevation: 766 feet (aneroid). Completed
1900. Well No. (3), PL L

Thickness,| Depth,
Ft. Ft.

) 80 0]
BRNABBOTIER oo e 7 e 3080 0 R Lm0 T 8 60 140
AN PBTOT BRI CIBEE 5 o e o B A S S M e 50 190
B WIE T O BB a i i s A e 38 R, 80 T 0 o AT I8 47 237
A v e o T B T I R DR M T ) 200 437
White N mresbore: wo oo o v ipaimes 0 B 8 Al i v w S e 185 622
BamedabiOme: ;G e R R e S R S A 8 630
Total

depth

Base of ‘' Mississippi lime’” at 237 feet, top of Devonian at 437 leet.

Log of E. A. Callison well No. 1. Location: SE. 1/4 sec. 32, T. 58 N, R. 12 W,,
Shelby County, Mo. Completed 1911. Well No. (4), PL L

Thickness,| Depth,

Ft. Ft.
IVEEIE B0 o i e T M S SR R g AT B e e 140 140
Limestone and ANt to DOLEOM. .. ch co v smmr e srn pvmr s pvssa s 528 668
Total
depth

Poor log, given from memory.

Log of J. H. Moore well No. 1. Location: NW. 1/4 SW. 1/4 sec. 10, T. 59 N.,,
R. 10 W., Shelby County, Mo. Elevation: 766 feet (aneroid). Completed
1907. Well No. (5), PL L

Thickness,| Depth,
Ft. Ft.

Pleistocens series:
[ 7 g 0 1)1 1 P S st e ot e Sy 108 108
Mississippian system:
Osage group:
Burlington-Keokuk formations:

Limestone, gray, fine-grained, cherty................ 32 140

Limestone, gray, lesechert.. . ........covoviinnnean. 70 210
Hannibal formation:

FBALE, MR v o s e T S e e R 116 316
Louisiana formation:

Limestone, brown, dense..........ciovivvivrrariiias 8 324
Grassy Creek formation:

BHAlS, PRy PRI SR B R e SRR 51 375

Devonlan system:
Callaway formation:

Limestone, tan, lithographic........... ... .00 ran 124 499
Limestone, dark gray, dense, fossiliferous. ........... 10 509
Limestone, gray, slightly sucrose, dolomitie. . ........ 50 559
Limestone, tan, lithographic. .. .. ovvvnvvivinimeninn 9 568
Limestone, tan, lithographic, cherty................. 45 613
' Total

depth

Correlation and descriptions from sample study.
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SHELBY COUNTY—Continued.

Log of Lester Smoot well No. 1. Location: SE. cor. NW. 1/4 sec. 12, T. 59 N,.
R. 10 W., Shelby County, Mo. Elevation: 742 feet (aneroid). Completed
1907. Well No. (6), PL L.

Thickness,| Depth,
Ft. Ft.

DIPIRE cromr m  D  R  E  E 16 16
Shelhy BN e rmes s Cr s B A I s 11 27
B T o e R S e e ey e SO [1:] a5
Brown HINOBEOMO . o &y i io ot i ieiie s vt s ee s vannne s anieis sne ir e eses 12 107
R 5 2 3 i aTrim 2 o o 0t AR B ot A R 125 232
White Hmestone. .. ... e 50 282
Brown Hmestone. ... ...ouuiin ittt i i 231 513
C0arse HmMestome. .o vt v vt e e e i r e e e e 8 521

Base ‘' Mississippi lime'' at 107 feet. Top Devonian at 232 feet.

SULLIVAN COUNTY.

Log of John N. Opel's Fee No. 1. Location: Near center of W. line sec. 15, T. 61 N.,
R. 19 W., Sullivan County, Mo. Completed 1914. Well No. (1), PL L.

Thickness. Depth.
Ft. In. Ft. In,
Pleistocene series and Pennsylvanian system:
NEHOW BBY Lo o v s s s T~ 55 55
AR, - (SOTNE “WREOEY fsraciooyimns) (6w B R oS e AR 1. 56
BIIRe QR .. v o o R R R R e 5 61
YALOW CIBY oo oo i sl vaarasiy e s s 49 110
B A e e R I R TP T TS 10 120
Band (some waber) . ... ieiciasiviainsoriv i 2 122
Blogehale: v o Sy SR T s 3 125
HArY gray Hmyo b OI  s ER e R AT a0 bk s o 4 125 4
Shale and limestone (small quantities of water at 140,
160, 200, and 240) . . ..ot e e 1152 240
Red, brown shale and limestone. .. ................ 54 204
Black slate. ... ..vuuii et i 4 298
DOBL e 0t 8 0 e O A S e 5 208 5
Coarse sand and gravel (water-bearing)............. 3= 301
BIOO BRANE ..o o i s e R 5 306
Hard gray Hmestone. . .. ....covviuiinnninninsean 8 314
Soft sandstone, brownand gray. .......... ....... 20 334
Bhale and thin imestone. .. .. ..o, 66 400
Hard Hmestone (Water)......... ... iiiininannnn 6 406
B e T O R e R i s e viormem et 15 421
' Total [depth
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SULLIVAN COUNTY—Continued.

Log of coal test on Lloyd Lambert farm. Location: NW.1/4 NW. 1/4 sec. 26, T. 61 N,
R. 20 W., Sullivan County, Mo. Well No. (2), PL. 1.

Thickness. Depth.
Ft. In. Ft. In,
Pleistocene series:
Pt anld ooy s Ve s e e e AR e T MR 46
Sand, blue, "slippery’’ (cased thru this). ... ........ 3 49
Pennsylvanian system:

Soapstone, bIUe. ... . ..ottt 6 55

CIOBRE v o v oo s 68106 RS R R 3 55 3
BOADELONG. PIUO: e s s i v o e L 45 3 100 3
Shale, rod AN RARE: cuvvves s imss sa ey fx s 3 100 6
BoaADStone, DO woww i e e s T e e R 21 121 i3
T B e v s O R R 2 6 124

Blacbo s m s e R R T s 4 124 4
OB B S R S B PR R s 7 124 11
Boapstoneg; bIe: & S N S 9 133 11
7 B/ TEC 20T g A S g e o O Y1 2 6 136 5
b T - R 4 136 9
Coal. ... e s 1 137 9
Hoapetons, DIUe... c.corv s rsmr vrmemr s e st 21 8 159 5
EATOBEOTNE . oo 4 enan i miaa om0 6 2 6 161 11
B TIBEOTIE, TR oo e s e s e S e PO R BT 4 162 3
B0 5o A R S A R A S A e 1 6 163 9
CROBL v a0 T 1 4 165 1
BLd. sofh, BLEE G oo ross e L R R R Y 6 165 7
L, S R N e R DR 3 2 168 9
B e el ey w b o e s N A R R 1 2 169 11
Limestone (bed rock) ab. . oo vv e rernrnrnsnaions 169 11

Total (depth

Log of coal test on Guy Head Farm. Location: SE. 1/4 SE. 1/4 sec. 28, T. 61 N.,
R. 20 W., Sullivan County, Mo. Well No. (3), PL L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
Dirtand clay: sou s murads viasd shuasrrEniy 28 (3]
Pennsylvanian system:

Sandstone (water from crack 8. W. L. 14 feet strong). 1 4 29 10
£ - O 2 6 32 4
Soapstone, black.. . ... oo it i e 2 i} 34 10
Limestone, BIua. . . ... oottt e 3 37 10
Soapstone, bIUe. ... . oot e e . 22 2 60
LITOBBROE o 5. v v o o i o P B R ey 1 4 61 4
Boapatond; BIUe. . v i v sim s v o e w s v a7 8 99
CIOBL:: oo avin e e R R R e T R R AT R S 1 2 100 2
Hoapatone, BIE ;o e B P Ay A R ey 12 10 113
OB e R A S SRS R e NS 8 113 8
Boapstons; Blue: i assiia i pa vEEy T Ry 3 4 117
Ednisotone. i ainien s aendsovnmiaanieas 2 (i} 119 6
HoBDEtOMS; BIUO, Jicivi sinimomasisneasnsgsess s 7 126 6
Limestone. . . .....uoviunrnenennrennnonnsnrnenns 1 4 127 10
Soapstone, blue. ..ottt 1 4 129 2
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SULLIVAN COUNTY—Log of coal test on Guy Head Farm—Continued.

Thickness. Depth.

Ft. In. Ft. In.
BTN e M O e e D R N T R 4 10 134
Boapstome, bIOe. ..., 0. ol iaviiviiieins s ive s den 10 144
5 1S TP e I e 2 6 146 [i]
LATOEEOTIO . 4 4 v v vevemmom e nnnnonesrenssss s 6 147
Soapstone, black and blue. . . ..................... 2 149
L 2 2 151 2
BT O vy wooriw i o s s G o R PR R R T e 5 4 156 6
o o T 1 e i m—— 2 8 159 2
Limestone, dark blue, hard................civinunn 3 4 162 6
VRO BB v i s O e S T S R & 162 7
LAnteatons: B8 AW o:s v s s S S 3 § 4 163 11
SORDPELONE, DI 555 s s R SRR 8 164 T
OB A T R A S S 9 165 4
Boapatone; BIWe: ;3. s b s eiis s sinsaiais 2 6 167 10
Total depth in soapstone. ... ..................... 167 10

Log of Milan Land and Coal Company’s coal test. Location: NW. 1/4 SW. 1/4
sec. 2, T. 62 N., R. 20 W., Sullivan County, Mo. Elevation: 834 feet. Com-
pleted 1891. Well No. (5), PL. L

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
CPIPUINE oo oot R S R 15 15
BN i N S T B g 12 27
Boand and gravel. . ....viavnvviisrras veirsin 45 72
Pennsylvanian system:
Henrietta group: ;
BRI o e R T R R R 5 77
HOMDEEOME o s R S R T R 2 79
Blaek alabes ey @iy e areny 2 81
g I B L e S e 1 4 82 4
3y E e b R T = 1 83 4
SoapStONe. . .. e s 8 91 4
Hardrock. . ... ... .ooiniiinniiiiiiiiiiinnan, 3 1 94 5
BOADPStOMe. ..ot vttt 16 10 111 3
Black clay and soapstone. .. ...........vevuun. 8 119 3
R ROCIE oo remres s R s S 10 120 1
B1ate AN C0AL. . o v o S ue v 2 6 122 7
BOBPEODO . vouimin s b 4 v e e T s 4 & 4 128 11
AL B O o st S S s S T R 10 138 11
TROBIC i B e S S s R 8 139 7
Cherokee group:
Bompetame o S R e i T e s 4 6 144 1
T e S 6 150 1
! Bhale rock. . . ... .c0rtinrrnrnrran ey 2 6 152 i
T SBhale. ...ttt e 15 8 168 3
Bhalerock. .. ..... ... 0., 7 168 10
L 15 5 184 3
BORERITOTIR, oy 1020 poesaioss i s S R R B R 10 190 1
BREA PO0I . v i wms st e 10 190 5
WO o oo e A B AL T SR R R T 3 4] 194 5
B BATS MY oo i o s R A L e TR 1 4 105 9
Clayand shale: . ocivmimmimmseia e Toisnas ] 196 . B
Total [depth

*Base of Cherokee not reached.
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SULLIVAN COUNTY—Continued.

Log of W. R. Morgan’s coal test one-half mile southeast of Milan. Location: SW.1/4
SW. 1/4 (?) sec. 2, T. 62 N., R. 20 W., Sullivan County, Mo. Well No. (6), Pi. I.

Thickness. Depth,
Ft. In. Ft. In.
Pleistocene series:
IGEEIENIIOG i i o 0 i S8 b ok 10 10
BAREEL. s e T S O P S [i] 16
BTG CLN icarins i A RS S AR 27 43
Btk 8800 wooprimimy arimim s e e 2 45
Pennsylvanian system:
Pleasanton group:
BIRLS: o i e e S P R R SRR 4 53 4
Blaele g ek o o bd @ e e R 8 53 10
Elght bluaghale . i s siivors daiiraiadsi 13 66 10
ey a1t R RO S S e 1 i 68 2
Grayshale....... ..ot iiinnennnernrrns 5 73 2
Red and blueshale. . . ............ ... .. ..... 3 76 2
HOATETONR . « v acnm e wims sowr s wo e AT 2 78 2
GITAY BRAEE o i i ainanissioe s o wsie s s s o ey 3 11 82 1
Henrietta group:
TETOREEOII ¢4 e i s S e o N e 2 9 84 10
BOADETOIE, & v s aivieis @ ais i S b ene B A eV e 3 3 88 1
LA OIS R SR R s 4 5 92 6
O U O T 52 S R A s A RS A 1 9 93 8
oGk ;o R R TR SE  E ERE E 10 94 6
BORDSLODN | o e T T p e e 1 8 96 2
BOCK o v v s v i a s mhe s Sne b T e 1 0 97 11
BOBDBLONA., ., ..o vvmer st s 1 98 11
Bhale rock. ... .ovvviv oot nnnnaneaanns 5 2 104 1
Blue shale. . . ...t 1 105 1
BOBDETOID. .o -.ovoiimiinsm v S8 5 o 406N W AT Koy AR in 8 2 3 107 4
LRNOHUOM oo s mvow v o s o s R S 2 109 4
Shale.........covunun S S ST I 109 10
AP POCIE . oo 54 el o3 W R T T 1 110 10
Laght sBale. oo ewmmss sorammmmn R 2 112 10
BIRCE: Blabo asme b v S e 2 114 10
Boapstone:, 0w s s e ReEel R Ly 3 117 10
Shale and reck mixed.......... ... .. ..o 3 120 10
Hard -Binty: vo0k; [ < onbpiissadiia s ivaiie 1 [s] 122 7
BIE BIAEE & . . oo v iniman oo rqomm e, 5, b b 0w T LA 15 137 i
Darkshale...........ccoiiiiiiniinnnnnns 4 1 141 8
RocK... . ovii it i iianas 5 142 2
BLaek BRI, . oo s it s A s 3 2 145 3
ROCK .+ v et e ottt 5 145 8
AP BRI i e os o R Y R A 2 147 8
TARHE BRALS vy S A A A SR 5 152 8
RO i s s v B G A SR TR R 1 153 8
Eight hlve shale ;s o ami v imme eav 1 4 155
Hard poelt oo s LR 1 o 156 9
Blue shale hard. ... dw ool s vy e sams 1 [ 158 3
Darleghale; 5o s r ST i Dy 2 160 3
Hard, light blue shale. ............. .o iune. 10 5 170 8
1 O 8 171 4
T P 1 172 4
Cherokee group:
BORDEOTID .50 v w6050 8500 g S o 6 178 4
CORE- BN BLALA ¢ o« aiv sivimiame e o s s 8 179
Green 8hale . . u i ov s T 3 182
BBRLE v i e S R R R R e 33 6 215 6
COBY o T R A AT S 3 3 218 9
Beneh-Toele i o st S R AR e 6 219 3
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SULLIVAN COUNTY—Log of W. R. Morgan’s coal test Southeast of Milan—Continued.

Thickness. Depth.

Ft. ‘ In Ft. In.
Black band: .ot isiiimraansiniisiedesmet (] 219 9
L ey o e | 7 220 4
Fire Clay......oviviiiiincrinsncionsaonsonnos 2 222 4%

Total ldept-h

*Base of Cherokee not reached.

Log of Joe Dixon’s coal test on Phoenix Mutual Life Insurance Company’s (Al Brown )
farm. Serial No. 2. Location: Near NE. cor. SW. 1/4 SW. 1/4 sec. 11, T. 62 N.,
R. 20 W., Sullivan County, Mo. Completed 1938. Well No. (8), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene and Recent series:
Top BOIL. oot i e 20 20
Band. . ... ... e et 2 22
B0 TR oo im0 O T 0 S b 6 8 28 8
SANG BN EPRVELL oo s T A A e i 35 8
Pennsylvanian system:

Band POBK. . oo o sae s T e e e e 7 36 3
Gravel and sl . o oo rean s s e T E s T e e 414 36 734
OB TOOIE: o v s e A RGN 6 37 2y
TABBE QLA o v s P S SR S S s 3 714 40 10
O N OIS R R s 1 6 42 4
L8 A B L e X i T B K S el Cr ATy 6 42 10
B T 1 ' 1 1 8 44 4
Blueshale. . ........ciiiiriiieiniornenanaeoaanns 5 1 49 5
Gray shale. ... .......ouimiiineiiniiinaannnns 1 50 5
TR ROOIE, v 1 v o0 cmmn 2, e e ey A A M A A g 4 23 54 714
BOADSLOME . & . o vttt i e e e e 17 4 71 1134
B T OB oo coosvems oo 5 60 R BT B S R oSS 9 72 814
T B0 - i i e A A e RS B e SR 1 73 81g
COBL: o vvv oo e T e R R e e S 1 4 75 g
T O e A N R N T T T N S s 7 75 7%
Band rock. T EE s s DR T R R 1 2 76 01y
ERE Oy o L e R R S N S ] 10 83 T
RO S L D i Sl o0 DT P R Ao e R aaNR S 7 A 8 3 83 1013
Dark cla¥.........0vnr i in i iaaannes 9 84 T Tk
Hard rock. . .. ottt it et it 2 86 74
Soft top €lod. . ..ottt it e 6 87 114
Slate (Should have had trace of coal at this point.

NBEW O Y o5 v et s) o R BT e e 2 g 89 2
BEIMBEOG. vociinicdene oo o s o oo 0 ST SO G 4 (OSSO G B ST BTN 3 2 02 4
BOBRDAROR o i 100 L O e P RS R R S 10 102 4
33 E T s A e O A L S I e ) 3 10 106 2
Froed SRR oo e R R 5 1 111 3
Blne mbRln: oo s s s P v S S PR ST 2 6 113 9
R DI R RN A 1 114 9
o1t e o e L e S Yy PP RO  e peel C 1 1 115 10
I 4 O | 1 116 10
Bhale.....oviiiiin it et e e (] 1 122 11
S T 4T U 12 6 135 5
BERROIN 0 0wy o ROV A SR R R 4 0 17 7 153
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SULLIVAN COUNTY—Log of Joe Dixon’s coal test—Continued.

Thickness. Depth.
Ft. In. Ft. In.
B b 0100 s womepon memnn i eon B B e By e b 8 5 B B . 1 B8 154 B
Clayband. . ...... ... 00t iiiirarrinrnrans 2 154 10
Bat or BOMO, .. .. ..ottt it e 7 155 5
L T — 1 5 156 10
DR oy s e R PR R B TR e SR e 2 9 159 7
OEBY FOCI e e e s s o F e SR e W e A e 4 5 164
oo e o e T R R 2 166
T IPOCIE o R R R A R S 8 166 8
Total |[depth

Total amount of rock in this hole—22' 1014,

Log of Joe Dixon’s coal test on Mrs. Hulda Swearingen farm. Serial No. 1. Loca-
tion: NW. cor. NE. 1/4 SE. 1/4 sec. 15, T. 62 N., R. 20 W., Sullivan County, Mo.
Completed July 28, 1938. Well No. (9), PL. L.

Thickness. Depth.
Ft. In. Ft. In.
Pleistocene series:
Top:soil and gUmMbO, . oo ow s o tons aia e i 12 12
Blua:clay detft: ooissna arimsnaiediaaieis 38 50
T B S A R D e s s 1 51*
Pennsylvanian system:
Henrietta group:

Grayshale............coiiiiiinnnrnnnnnnnnns 3 54
Gravel. . ..ot i it 6 54 L]
O ¢ T T S S AN NN K N 2 56 il
IRV 3 i e 45 04 8 T T S 6 57
TROMOIR v e T S P R P A R A 1 58
BORADEEOMGS ssvm s ok oo h s b S SR S e 3 61
ROOI S S e S R AR T N R 2 813 63 B4
Gray-Slale: o v s i e R R e N 2 65 814
RO e R D T e A R L R O T T 214 65 11
Blue:sRabe Sem g m s o v s s s s 134 66 1
T R P o N R S G A b il S T R e s 2 134 638 244
BIHBBHAIE . . . o conmr o noaimn @5 b b, R b T SR T 6 68 Bl4
Sand FOCK. .. ov vt e et 2 6 71 214
B0APStOME. . .0 i it e e 7 71 914
CLEY - BORIN ... ooimpon wimmm s srmsssat v n sk pdm v 214 72 =
BROBIE < ¢ 5 oo o AR, A B W] A, O 5780 74 72 7
BrOWIY SIS oo iy s b s S S R h | 73 714
Blnes BRAIO: v v s v v v s e S 3 76 T4
BROOIE .oy o P o S e R R S 4 1 80 8y
Blue:shale e o s s e s 1 4 82 4
R e e R S e 1 4 83 414
Blue shale: . e st s i By p By asagg i 2 5 85 934
|04 1T s e P e S Y ol 2 3 B8 4
FUOBIE, < o o voemmino pirmins p o mmond mem gy pomnws s 8 3w e 1 9 89 914
DIrty 80am. . . . ..ot et s 8 20 514
ROCK. ot i ittt it it e s 4 93 8
S U 10 94 4
BROBIE s e s S R R e 3 9 98 1
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SULLIVAN COUNTY—Log of Joe Dixon’s coal test—Continued.

Thickness. Depth.
Ft. In. Ft. In.

L= TaT:8 -1 0 ) 2 L= 13 111 1

Cap roCK. . o v it i i 7k 111 8144
BIAE. L oottt e e 2 113 814
Coal (BUmmt) . ; covvnnssisreassnmi e vas v s 10 114 614
IR BN o vovisas e S T B e S N TR A B 7 121 [iB1
Py TOCK. i ey dom s v s e i 2 6 123 14
OERy BRAYO v S A B T R R 2 125 lg
Bl B S S e R S e 2 6 127 614
Cray:BRAE i S S RN TR SR 2 129 614
3 e P tht e ap Sag N Pel 2 6 132 14

Cherokee group:
Lightshale................c.oiiiiinennaianas 7 139 14
FSTaT: 0 4T a5 L 5 144 4
DAPIE BNALD . o o v voyisivi o wis ow s e b s e 12 156 14
ROCK. oo vee ittt et ee e e 6 156 614
TR0 FHRTE v 5o mb o S 18154508 28 184 634
AP POBIC, o s s SR iR AL e 0 S SR b 3 11 185 514
Qoal (Bevier) ... it coiseisvaivscrvasiaanii s 2 7 188 14
ORE:: oo e o e A A S BT RAS AR 2 190 g
Total |depth

*Contact in doubt.
#*Base of Cherokee not reached.

Log of Mrs. Bertha Roach Fee No. 1. Location: sec. 27, T. 62 N., R. 22 W., Sullivan
County, Mo. Completed October, 1936. Well No. (10), P. L

Thickness,| Depth,
Ft. Ft.
Pleistocene series:
LT 1y 6 T Py~ Ry P L P g e b g Sy bt o g S 10 10
Yellow mud, BRIAY . . . oo vovvrv e s rcmn sanbin s binbnns s edosmes 40 50
Blue mud, sandy . .. ...ttt 30 80
Gravel and sand—water. .. .. ... ...t 25 105
Pennsylvanian system:

CHPRY BRBIB . - o i om0 05 S 6 R N s e 10 115
B T 5 120
TAEIE MBAYE - < o v s ST e S T T S TR 15 135
B B B s B R B A R e T A S S e R R TR L s 35 170
Bl Bl B e o T T T s R R R 1 171
Oy B 5 o e A S R A B 20 191
Darkcahale, o o eadai s i R A R R e e e RS 3 194
| 55724 10 S A 0 T o i e P s T s 11 205
Limeshell. . .......cciuiuiieienssnnencnnnronrnnsonssnnsans 2 207
Black shale. . . ... .. ... i e 7 214
TRTI o v v g e T s N B0 e R 3 217
BIURCR MEREE - o v oo o 6 L0 6 A 4 221
R BB o s e e R R T M B S RS e 4 225
EAPBY BTG o sw i v ona s e e s 0 o B S 22 247
Bliae BRAID BOPE. .« omi v f s S e e R R 2 249
Gray SHALe; SARAE i R S R R A 8 257
ot DO s S R S S R 2 259
e e R R R R S R DR R R 1 ' 260
Lo L e P P P PR ey RPN S LT AR P b 3 263
L€ 7 T e e i o e P S 1 264
Grayshale..............ccoiiininrrinnrrrnrrirarsrnnnrannss 6 270
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SULLIVAN COUNTY—Log of Mrs. Bertha Roach Fee No. 1—Continued.

Thickness,| Depth,
Ft. Ft.

BEOWIUREBIE, o voornsmnimn son 4606 308 8T A S 4 (608 B R A g aT AT 10 280
TABREBRAIA. , v oo vvasie pamsnencnasa e mn s mmeet s b s nsy bty 5 285
Gray shale, 8aNAdY. ... .. cvv it i 25 310
BIACKE BRAYE . oo v s s e w5 s s in s W e $N e oy ey s e 7 317
B L (L e — 3 320
CIPRY BRI oo v s s o ST T RN VN T R R 21 341
TlINE: woos ee i o o o T B B e e o M e 1 342
BIue SRaI0 i s i R R e 8 350
BT el B i o R T A R R e T B B R 10 360
Doy T S S O R i A S 2 362
Gray sand—wabter; . . ooiiiiidiaid s e dda s ies silai a i 4 366
6 11y g e ey o e o M e e g S 1 367
Graysandy shale. .. ......ovevnnernirsrsassssnrsnrsosnres 8 375
Grayshale............coiiiiirieirirsrnnrrrasaranrararans 10 385
VAL I BTN, v vcun oo woom aoibntsnc e b I, 0 B b e e 5 390
GITBT BRI BIEBTON. ¢ v am v s s e 808 M W00 00 4 S M 13 403
SUATEL s s R R BT G 4 T P S B B 0 S 21 424
TIAPEE BT s wmss it W 6 TS SO BT oo Y S R S 10 434
RN i o T e R T T R S R B 6 440
O o T B R R T D T e R e B 6 446
B e s s S S e e R D B R e R 6 452
BRI T R B R A R R L S T R R 23 475
Total

depth

Log of Humphrey Canning Company’s No. 1 Fee. Location: NE. 1/4 SW. 1/4 sec.
%?, '{ 62 N., R. 22 W., Sullivan County, Mo, Completed 1934. Well No. (11),

Thickness,| Depth,
I't. Ft.
Pleistocene series:
T TR i i s A e T o B T 0 A T R 2 2
RAanAy, BUrOWI - GHET oo i s s s R e e e e S i ek 48 50
Liooge clay, little fine sand .o o veiia i e e iy 15 65
LT T by Y b G o R e S P R A A o A S 30 a5
Laose, blue clay with geit . oou oo sa v ibisinnideing 55 150
Loose, blue clay with flnesand. . ....... .. oo 2 152
Loose, blue clay with Httle grit. .. .. .. ..o iiniinnninenss 14 166
Coarse sand full of elay-main water. ................ ... ..., 2 168
BIUs Clay . . ..ottt e e e e 3 171
Streaks blue clay and boulders with finesand. . .............. 16 187
D L 1 Lo 1 L T T 3 190
Pennsylvanian system:
T I o S S S o (T SR A T e e : 190
Total
depth
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SULLIVAN COUNTY—Continued.

157

Log of Paul Purdy Fee No. 1. Location: NE. 1/4 sec. 31, T. 64 N., R. 21 W., Sullivan

County, Mo. Completed 1896. Well No. (12), Pl. I

Thickness,| Depth,
Ft. Ft.
Pleistocene series and Pennsylvanian system:

Y LI OW CLAE s 4t tih v vin s erinimimin e oieie onernamamoain ot ra e aan 30 30
Yellow clay and sand. . . .. e e e e e e e s 30 60
Yellow Clay. . ...t e e 10 70
BB R .o e e e e S s 7 B S T T 120 190
B RGO ey e R B A T R A B 4 194
Blue clay and: aamd .o s s s i e e R 10 204
Hard N estone .« e ssmsbin st e e B e T 10 214
Limeatome and shale. .. ...oioiiivivns oo ie iain 101 315
oy halkdy grayrTmembomenss e s s @ sy Sy e s TR 1 316
Brown; slaty shale .o i i v s i e s e e e e 4 320
&3 e B P O ke L D o Ao 3 323
IR O i R 0 5000 00,0 % 81 hw e (0 o et e 9. A B R B 7 330
Hard Hmestone. . ... .u ittt an it it ee e e iennannran 4 334
Limestone and shale. . . ... it e enns 8 342
Total

depth
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Page
Adalr County, Well IOZS. . .« .o ot it ittt ia e ten e n s ae e asas s nrenns 33-40
Alexandrian series. ......
Anticlines

Brown Station.............
Davis Creek.......

TADCOID - POl s o i mbmm b s Sra e s
“*Arbuckle formation™ .. ...............
Ardmore limestone...........
Area, location of...............
Bodforld CoBl . vic v aiiis smrbhi b a Ga IR AT
Bethany Falls limestone
Beviercoal............
Bibliography -
Bonne Terre formation. ............ P
Bosworth area, Carroll County structure ................ R o ——— 28
Browning, Linn County, structure. . ... ....covvivivaenrianas T 31
Brovil Bratlon antieline . i .o sme s i i e i s v s @ s e sk e S W 26
Brunswick area, Chariton County, structure.. ........ ... ciiiiininn iy 30
Burlington formation......... .. .. v ciiiiiias A R TR TR 16
Oallawayr Lormation o s e i B S S T e 13
CEmhEla SR, o ., - sy s R e ch R e 7
Canadian Systemi. . .. ..ot ir e e e e e e b 9
QCarroll County
strueture......... e P 28
WERTE IO o v v s o L B S b T T 41
Chariton County
structure....... R R R T S R R R R AR 30
WOl TOE o iime s e e iy AR B ST R 41
Cherokee group. .. ........... e e e o R 20
Chillicothe Quadrangle, unpublished mp ..................................... 6
Chillleothe; SEruebmre. ;i e e s i e s b S S T R 32
Choutean: formaflon . .. - asimsam s Snesyamissdsminsm FRREU A 16
Clark County, Well-IOZB. . . oo ove e v v e st iosvesansnsssssns PRGN I o e SR 41-46
Coal
Bedford............cooviiuninens e e e 21
BOVIBE ..o mmvrsraorssymas FT— P 20-21
Lexington...... T A S TR B B s R R 22
TOWOE . AT NMLORE ¢ s o5 o w50 S8 N A N 0 S TR RN T P ¢ 20
Lower Fort Bcott....covvvviviivvwinnions S S A TR 21
Macon City........coo0uee e R R TR T e R R R R 21
Noulley:sasiss s o e R R T T AT B B e A 21
e T T e A T e D D T R e 21
T S e S A T R T R s R R e S R g G R R e 21
SO TORMRION . . .o vconnmow b5 68, 28 b0 e BB G A B T 0 R S A e B R 12
Cotter formation........... B 10
Cross-sections. .. ...t innnn e enanns e e e eeaaaa.. 28, 27
Davis Creek anticline. . .......... e e 28
Davis formation.. ... ovevoesoss R T A B T T A B 8 O 8 8
Decorah formation........ RIS s A i e e R S 11
Dearhy formation. . . ¢ uni vanesw v smvass 8
Devonlan system. . ........covvvevnnn T T e e e A e 12
Doe Run formation........... R e R R R R R 8
Bdgewood Lormeation {2 § o il S e m e P i SR R S PR 11
Noix oolite member., ............... R R Y R A e 11
Eminence formation.................. A TG e PO A A T T 8
Everton formation. ..o e .ot it eu et et et e e e e e 10
Fort Scott formation. . ... e ke me e e et e e 22
Gallatin Quadrangle, unpublished map........... e B ]
Gasconade formation.......... NN R W R R T ———— 9

T N OB IINOM, . s 0 50 5 R o S 0 T30 D0 B o 9



I'ndex 159

Page

Grassy Creek formation. . . .. e o R B R A R TR R S T T . i 14
Green City Quadrangle, unpublished report and map....................o0ooi.. 6
Grundy County

IRMEEDOPT ATON;: BEPLCLITE: oo v b i S TR A T D T e 31

section of Kansas City group in....... A R L Oy S D B e Fow 23

unpublished report am mapy of b T T e 30 i b e 6

O O e R S T S T R0 St o v pr e wom emectrene 46—-53
AL ET i Ean AR (T LY L s R e T et g 15
Henrietta BrOUD . . o ...ttt ittt e st e e e e e e e e e 21
Hertha limestone. . ............. e e o 23
Hoing sandstone, referred to. .. ................... R A R ST R T B 13
Jamesport area, Grundy County, structure. .. ... ... .n.. i 31
JEITErson ‘CIbY FOPTIARION . o nmimmrvmssnmioiwsms i v b s s S i s 10
Joachim formation.............. e R T R S A A s 10
HanehE OIEY BIOUD s ms s s m i em e e s e s SRR 23

gonerallzad. SREHION . v err e i s s e A A L R s 23-24
K eolottle Tormatlon: ;oo s s s e s s s R S e B ST B i 16
Eimmewiek fommuation: i s S e e e b e b 11
I o O O O 4 R s s o R D M B T e 5 et e oo mcmn e peme e e e 14
Knobtown member. . .. ... .. e 22
Enox County, Well JOS. ... .o oottt e e 5360
Lagonda shale. .. ... ... e 20
Lamotte formation. ... ... ... .. . e 8
Lewis County, wWell 1085, . . . oottt e 6066
LOXIIEROT CORL oo asasiioon s I s e o S N T T S S R o 22
TIDVCOIN FOIC 10 v a e i a4 i T e I T e B 26
Linn County

BT S0 s T e S T T U B R R T v (<]

B I O o s R R e S S S A L TR RN e 31-32

A R s e B B B g U et A e o o di i 67-81
Livingston County

gl L e L e T e a2

N 00 5 e 3119 00 o 2 e A 0 o B b R 82-88
Louisiana formation. .. ... ... 15
Lower Ardmorecoal.................. L —— . 20
Lower Fort SCott COaL. . ... ...t s 21
Macon City coal...... N R A T B T e A P 21
NEACon Connty; WOl TOBES e s i s e i R R 88-107
Maquoketa formation. ................. pyaneat e A SO 11
Marlon County, woll TOBE: v v e e ey i s S S v e i 107-115
I G T O e e o S O R A e T e T e 17
Mercer County

section of Eansas City 10, . ... o 0t it i s et b et e e e e e enes 23-24

unpublished report and map of . ... ... ... .. ... 6

N O 0 e iAo s 490515 1wt it o BB 88 B SR R0 116-122
Milan, Sullivan County, StrUeture. . .. ... ...un ittt e e e 32
Minor structural TERTIIeS. .. .. ... e e e 28
Mississippian SFSBIN. .. ..ottt i e G 13
Nonroe COUNEY, WOLL TORE. .o v v e mieai i s v s i i e v s 122-123
VDU O v s o e B S R A S R S s 21
O I ™ o et S S S P N T s S ST 26
BOTE GOMbE TOIIOr o o S L P A A B T P 1l
P O I o e P B P B e B g S s et iy 2 9
B B BT e T S B T e e e e e o 16
(6500 2 n T B L e e e e ol T A S 8
Pennsylvanian SYSUEIN. . . ... .. ..ottt o e e 18

generalized section of, .. .. ... .. .. 19-20
Pike County, Well T0B. . . ..ottt ettt et et e e e et et . 124
Plattin formation........ . .. .. S T o A T A 10
Pleasanton group. ........... L — 22
EIASTOCIE BOFTON. .- .o e e A B B N e e 25
Potosi formation......................... W R R R 8
Pre-Cambrianrocks................00un. O R Ry VS D D ey 7
Purdin, Linn County, structure........ R A e B N B 31
Prtnam: Comnty, wall o e o oo v i e s e S S e s e e b 124-132
Queen City Quadrangle, unpublished report and map... . ... .......coouurren... 6

Ralls County, Well 1025, .. .ottt et e e e e e et e e e 132-138
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B ol T S S R SR R S R 21
Regional structure, discussion. . ......................... e ) | g 25
B4+ 1 ) (O PR 27
“Rhomboidal Hmestone' .. .. .. ... .. e e e 22
Roubidoux formation....... e N ————— 9
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