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LETTER OF TRANSMITTAL

Rolla, Missouri
November 22, 1955

Honorable Phil M. Donnelly
Governor of Missouri
Jefferson City, Missouri

Dear Governor Donnelly:

I have the honor and pleasure to transmit herewith a report
on THE SUBSURFACE GEOLOGY OF THE MISSISSIPPI EM-
BAYMENT OF SOUTHEAST MISSOURI, by John G. Grohskopf.

The Embayment Area of southeast Missouri contains large
quantities of high quality groundwater and is also of interest
to oil and gas wildcatters. This publication with its contained logs
and plates will be an invaluable reference to future drilling ac-
tivity. Within the report area, there is an exceptionally thick sec-
tion of rock units which are absent in other parts of the state and
there has long been a demand for a detailed geologic report such
as this. A series of publications on the subsurface geology and
oil and gas possibilities of northwestern and northeastern portions
of the state is now expanded by this report on southeast Mis-
souri.

Respectfully submitted,

THOMAS R. BEVERIDGE
State Geologist
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Subsurface Geology of the Mississippi
Embayment of Southeast Missouri
)

JouNn G. GROHSKOPF

ABSTRACT

To the southeast of the Ozark Escarpment all municipal, in-
dustrial, and agricultural water supplies of record are obtained by
drilled wells from alluvial sands and gravels, unconsolidated sands
of the Wilcox and McNairy (Ripley) formations, and at a few
towns from consolidated Paleozoic dolomites, limestones, and sand-
stones. The irrigation wells obtain their water supply from the
Alluvium. These wells have recorded yields of several thousand
g.p.m. and the water, though excessively high in iron, is still sat-
isfactory for the irrigation of crops. Some municipal and industrial
supplies are obtained from the Wilcox sands, but the water usually
requires iron-removal treatment. The deeper sands of the McNairy
(Ripley) yield a very soft and relatively low iron water which is
utilized for municipal supply at some towns. The McNairy (Rip-
ley) formation offers a source of supply for textile and similar
industries which require a soft water with low iron content. South-
cast of Crowleys Ridge the Paleozoic formations have not been de-
veloped because they are excessively deep and they produce sulpho-
saline water.

The occurrence of asphalt in some of the deeper wells indi-
cates a possibility for commercial accumulations of oil. The Pascola
arch which is the largest known structure in the area has had some
test drilling with negative results. However, there is always the
possibility that oil may be trapped on the flanks of this structure
and only additional drilling will completely condemn it.

INTRODUCTION

The New Madrid earthquake of 1811-1812, which was one of
this Country’s major seismic disturbances, probably stimulated
interest in southeast Missouri. Various investigators have ex-
amined the area, but their work has been greatly hampered by
the blanket of alluvial and loessial material which covers much
of the area and effectively conceals most of the strata. This cover
has made it difficult to obtain a detailed and complete record of
the geology.

In 1932 fossiliferous strata of Cretaceous age were found
cropping out near Ardeola, Stoddard County, by F. E. Matthes
(1933). Although it had been suggested previously, this was the
first authentic identification of Cretaceous strata in the area. This
discovery stimulated further geologic investigation of the area by
the Missouri Geological Survey.
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This report when it was begun in 1938 by H. S. McQueen,
then Assistant State Geologist, in collaboration with D. R. Stewart
and L. McManamy, included a Magnetic Map of southeast Mis-
souri. This map, which was published by the Missouri Geological
Survey, also showed the location of various deep drill holes. In
the fall of 1944 W. F. Pond, then State Geologist of Tennessee, sug-
gested that Kendall Born, deceased, join with the writer in pre-
paring a joint report including Missouri and adjoining portions
of Tennessee, Kentucky, and northeast Arkansas. The joint re-
port, desirable as it would have been, was abandoned, and the
writer restricted his efforts in the main to the Missouri portion.
Following World War II, there was considerable interest in the
possibilities of oil and gas in this part of the state. These tests,
together with several additional water wells, supplied sufficient
information to warrant revision before publication. The drought
of 1953 and 1954 has stimulated irrigation in the area, so it is
believed advisable to publish this report to help guide those in-
terested in well water supplies for irrigation.
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Map showing location of the area. N7

LOCATION AND AREA

The area covered by this report is that part of southeastern
Missouri which is underlain either wholly or partially by Gulf
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Coastal Plain sediments. The eastern boundary is the Mississippi
River and the southern boundary the Arkansas State line. The
Ozark Escarpment, which is the northwestern boundary, divides
the lowland area from the Ozark province (plate VIII). This
northwestern boundary is not sharply defined because isolated
outcrops of Gulf Coastal Plain sediments have been found in that
area of the Ozark province bordering the lowlands. From the
presence of these outcrops it is evident that the northwestern
limit of the sediments commonly assigned to the Mississippi em-
bayment is at least 20 miles to the northwest of the Ozark Escarp-
ment. The area includes approximately 1600 square miles north-
west of the Ozark Escarpment and 3900 square miles southeast
of the Escarpment, or a total of 5500 square miles; see maps, plate
I and figure 1. The entire area has been topographically mapped
either by the United States Geological Survey in cooperation with
the Missouri Geological Survey or by the Corps of Engineers,
U. S. Army. Quadrangle maps are available on a scale of
1:62,500 and with a 20 foot contour interval in the hill areas and
a 5 foot contour interval in the lowlands. These maps may be
purchased for 20 cents each from the Missouri Geological Survey.
An index map showing the location and identification of these
quadrangles is available on request from the Missouri Geological
Survey.
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SCOPE OF THE REPORT

The index map (plate I) shows the location, total depth, and
the formation in which wells were completed for most of the im-
portant wells drilled in the area. The map also shows civil
boundaries and towns, and may serve as a base map for other uses.
The surface geology of the area is shown on plate II. The dis-
tribution of the Paleozoic formations is taken in the main from the
State Geologic Map (1939) with modifications from manuscript
maps by Stewart (1942). The Mesozoic and Cenozoic areal geol-
ogy is taken from Farrar (1935) and from a manuscript map pre-
pared by Dan R. Stewart (1942). The present report is concerned
chiefly with the subsurface geology.

The distribution of the Paleozoic formations lying beneath the
Cretaceous is shown on plate III. This map represents the writer’s
interpretation based on limited information. The map is a general
guide and should be so used; any deviation from it revealed by sub-
sequent drilling does not necessarily indicate abnormal geologic
conditions. Similar remarks apply to the accompanying structure
maps.

Logs of the ninety-nine holes shown on plate I are published
herewith. Drilling time summaries are given with some logs
along with other pertinent information.

Quality of ground-water from various formations is shown
by chemical analyses (tables 1 to 5 and figure 3). Ground-water
temperatures at various depths are indicated in figure 2.

The stratigraphlc column of the area is presented in plate
IX. This is amplified by descriptions in the text and in the logs
of the various wells, and in the section titled Stratigraphy.

The cross section (plate VII) gives the author’s interpreta-
tion of the attitude of the strata. Attention should be called to
the indicated unconformity at the top of the Smithville-Powell
formations; as drafted on the cross section this might be misin-
terpreted as a lensing or pinch out.

PREVIOUS WORK

The references cited list the previous work in the area of this
report as well as contiguous areas thereto. Shepard (1907, pp.
24-29) presented an excellent description of the occurrence of
ground water. His work also included logs of some wells and
limited stratigraphic and structural discussions. Marbut’s discus-
sion of the physiographic history of the area (1902) is still ac-
cepted as the best presentation of this subject. Fisk (1944) showed
the old channels of the Mississippi River and combined the physi-
ographic history with some subsurface information; his colored
maps of the old river channels are very enlightening. Freeman
(1945, pp. 12-43) discussed the subsurface Paleozoic of western
Kentucky and presented subsurface maps and cross sections. Far-
rar, Grenfell, and Allen (1935) described the location, character,
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and physical properties of the various clays of the Mesozoic and
Cenozoic. Farrar and McManamy (1937) also discussed the geol-
ogy of Stoddard County. Fuller (1912) gave an extremely in-
teresting and nontechnical description of the New Madrid earth-
quake of 1811-1812. Wilson (1922, pp. 263-264) presented logs
of some holes in his description of the area.

GENERAL DESCRIPTION OF THE AREA

The Mississippi embayment is a broad arm of the Gulf Coastal
Plain which extends up the valley of the Mississippi River from
the Gulf of Mexico to southeastern Missouri and southern Illinois.
The outer rim of this area is approximately outlined on the west,
north, and east by outcrops of consolidated Paleozoic sediments.
Structurally the embayment is a downwarped, spoon-shaped trough
developed on the Paleozoic rocks. The trough has since become
filled to the level of the present surface with unconsolidated or
poorly consolidated sediments of Mesozoic and Cenozoic age. The
axis of the trough has a trend of about N. 30° E. and is roughly
marked by the general course of the present Mississippi River.

The lowland district of southeastern Missouri occupies the
northwestern “quadrant” of the Mississippi embayment and is
flanked on the northwest by the Ozark province. The maximum
depth to the Paleozoic rocks in the embayment is slightly more
than 2700 feet in the southeastern part of Pemiscot County. The
Cenozoic and Mesozoic sediments which fill the Missouri portion
of the trough have a general southeast dip ranging from 25 to 30
feet per mile and trend in crescent-shaped bands running from
N. 30° E. to almost E. and W.

The region as a whole is a broad flat plain with a gentle slope |
to the south. Except for the remnants of uplands and a few ter-
races, the surface variations in altitude are generally less than
ten feet. The surface altitude of 335 feet in the northern part
of the area along the base of the Ozark Escarpment decreases.to
the south border of the state where the altitude averages 240 feet.

The two most prominent topographic features of the area
are the Benton Hills and Crowleys Ridge. The Benton Hills are
in northern Scott County just south of the town of Cape Girardeau.
They are separated from the uplands by a narrow strip of low-
lands. Crowleys Ridge extends in a southwesterly direction from
the Benton Hills to a point where the St. Francis River flows from
Missouri into Arkansas (plate VIII). These remnants of old up-
lands rise from 50 to 150 feet above the surrounding lowlands.
The east and north slopes of these ridges are abrupt, but to the
west they grade off imperceptibly into the lowland.

Minor topographic features that break the monotony of the
lowlands are flat-topped terraces 20 to 30 feet above the general
level of the lowlands. The most prominent of these terraces are
Sikeston Ridge extending southward from the Benton Hills to the
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vicinity of the town of New Madrid, and the Kennett-Malden
Prairie extending south from Crowleys Ridge through Dunklin
County into Arkansas.

Other terraces, Melville Ridge, Ash Hills, and Dudley Ridge
lie to the west of Crowleys Ridge in Butler and Stoddard Counties.
Crowleys Ridge and the Benton Hills are topographic features re-
sulting from a complex series of events incident to the history of
the region to the north and east. Further discussion of these fea-
tures is beyond the scope of this report.

STRATIGRAPHY

Stratigraphic Summary

The stratigraphic relations and comparative thickness of the
formations are shown by the cross section (plate VII) and are
summarized in the columnar section given in plate IX; thick-
nesses are not repeated in the text. Facies changes, from dolomite
to carbonaceous black shale and limestone, occur in some of the
Cambrian and Canadian sediments in the subsurface southeast
of the Ozark Escarpment. The relative ages of the formations
in the subsurface were determined by correlating these forma-
tions with corresponding rock units which had been exposed in
outcrops and drill holes and for which ages had been established.
Such correlation was made by using the characteristics of lithol-
ogy and insoluble residues (Grohskopf and McCracken, 1949).

A knowledge of the character of the Paleozoic rocks and their
insoluble residues as noted in hundreds of wells in the Ozark
province is a distinct asset in correlating the subsurface strata.
Lithology, stratigraphic position, electrical logs, and drilling time
were of great value for correlating the Mesozoic and Cenozoic
strata. Fossils obtained in cuttings from certain wells were of
highest value for making correlations more certain. Rotary sam-
ples from some of the holes were not completely satisfactory,
especially in the Mesozoic and Cenozoic, unless accompanied by
drilling time and electrical logs.

A trough or basin that existed in Cambrian time is indicated
by the extraordinary thickness of 1580 feet of the Bonneterre for-
mation in the Strake well (log No. 1, Pemiscot County) where
drilling to a depth of 4740 feet failed to reach pre-Cambrian rocks,
after penetrating 2680 feet of Ozarkian and Cambrian sediments.

Post-Cambrian intrusive igneous rocks have been encountered
in the Upper Cambrian series (of Ulrich) in two holes in the
area. The description of these rocks will be more fully discussed
later.

The Gulf Coastal Plain deposits of the Mississippi embay-
ment are composed of sediments of Mesozoic and Cenozoic age.
These sediments were deposited in a downwarped trough, or geo-
syncline, which extends from the Gulf of Mexico as far north as
southeastern Missouri and which was developed on faulted and
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folded Paleozoic rocks at the close of the Paleozoic Era. In south-
eastern Missouri, deposition in this trough began in upper Cre-
taceous time and continued, with several interruptions, into the
Tertiary with deposits of Paleocene, Eocene, and Pliocene (?)
age being represented. In Pleistocene and Recent times, the low-
lands were developed with their alluvial deposits and a thick
blanket of loess was spread over the upland areas. Faulting and
folding accompanied each depositional interruption and affected
the area to varying degrees.

For the most part, the Cretaceous and Tertiary sediments con-
sist of unconsolidated or poorly consolidated marls, sands, and
clays of both marine and non-marine origin. In the lowland area
they were buried by alluvial material to depths ranging from a
few feet to 200 feet, and in the upland areas they are almost com-
pletely masked by loess deposits. Outcrops of these sediments are
confined entirely to the upland areas of Crowleys Ridge and scat-
tered localities along the margin of the adjacent Ozark province.
Even in the hill areas, outcrops are few and are restricted to the
steeper slopes and the deeper valleys where the thick mantle of
loess has been removed.

In southeastern Missouri, the sediments dip to the southeast.
These dips range from 35 feet per mile on the peneplained sur-
face of the Paleozoic rocks (plate IV), to 30 feet per mile at the
base of the Cenozoic (plate V), and to 25 feet per mile on top of
the Midway (plate VI). The thickness of Cretaceous and Tertiary
beds ranges from a few feet in the outcrop area to more than 2700
feet in the extreme southeast corner of the state.

PROTEROZOIC ERA

Pre-Cambrian System

Rocks of pre-Cambrian age crop out 15 to 20 miles north-
west of the Ozark Escarpment in Sam A. Baker State Park, T.
35 N., R. 4 E., and R. 5 E.,, (plate II). The exposures mentioned
above are dark colored rhyolite porphyry. They occupy several
square miles of area and are immediately overlain by Upper Cam-
brian sediments which consist of dolomites of the Bonneterre for-
mation; the Lamotte sandstone which ordinarily overlies the pre-
Cambrian is here absent owing to local overlap by the Bonne-
terre against knobs on the pre-Cambrian surface. No pre-Cam-
brian rocks are known in the area southeast of the Ozark Escarp-
ment.

PALEOZOIC ERA
Cambrian System

UPPER CAMBRIAN SERIES of Ulrich

The Paleozoic strata in the Ozark province have been well
described by Bridge (1930), Dake (1930), and Weller and St.
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Clair (1928). The columnar section (plate IX) also amplifies
somewhat the descriptions. which follow.

Lamotte ? formation.—An unfossiliferous quartzite which may
Le a correlative of the Lamotte sandstone was drilled in the Strake
well (log No. 1, Pemiscot County) and the Marr well (log No. 11,
Stoddard County) as shown in plate VIL. A well in Lake County,
Tennessee, (Markham well, log No. T6) also encountered quart-
zite in the lower portion of the hole. The quartzite in all the holes
is dark gray, extremely fine grained, hard and compact, and some-
what calcareous and dolomitic. It is overlain by limestone and
calcareous and dolomitic shale which contain fossils commonly
found in the Bonneterre formation in the outcrop area near Farm-
ington, Missouri.

The lower portion of the Bonneterre is somewhat quartzitic
and the contact with the underlying quartzite is one of gradation.
Because of this gradation, its stratigraphic position and the geo-
graphic proximity to known Lamotte to the northwest in the
Ozark Escarpment, the quartzite is believed to be an equivalent
to the Lamotte sandstone; it may later prove to be equivalent to
the Middle Cambrian quartzites in Alabama. No well in the area
has drilled through the quartzite into underlying rocks. The
Strake well (log No. 1, Pemiscot County) penetrated 90 feet of
the quartzite.

Bonneterre formation/_The Bonneterre formation has been
identified in the subsurface of the area by fossils from the Strake
well (log No. 1, Pemiscot County) and the Markham well (log
No. T6, Tennessee). In the Strake and Markham wells the Bonne-
terre is overlain by Cretaceous formations. The lithology of the
Bonneterre as shown by core samples in the above wells is hard,
black, calcareous, dolomitic, carbonaceous, “poker chip” shale with
a white, glauconitic, oolitic, and quartzitic limestone in the lower
200 to 300 feet. The fossils were found in both lithologies. The
Bonneterre seems to lie conformably above the quartzite tenta-
tively correlated as Lamotte. The Bonneterre in the holes of
record in the area is overlain by formations which range in age
from Upper Cambrian to Cretaceous, depending upon the location
of the hole with respect to structure. The thickness of the Bonne-
terre ranges from 1270 feet in the Marr well to 1580 feet in the
Strake well. Until fossil evidence conclusively proved otherwise
the black shale in the Markham well was correlated on the basis
of lithology and regional geology by some geologists as either
Atoka (Pennsylvanian) or possibly Mississippian.

Elvins group (Ulrich).—Approximately 600 feet of glauconitic
and silty dolomite, resting below typical drusy Potosi dolomite
and above the Bonneterre formation in the Strake and Marr wells,
is assigned to the Elvins group even though formational delimita-
tions have not been made. The insoluble residues, although darker
than is usual for these formations, nevertheless contain the silt,
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fine glauconite, kaolinite, and waxy green shale which serve for
the identification of this group in other nearby areas where the
stratigraphic sequence is the same.

Post-Cambrian Igneous Rocks

Intrusive igneous rock of post-Cambrian age have been drilled
in two holes in Pemiscot County, Missouri, and in one hole in
Lake County, Tennessee. Margaret Skillman Woyski, formerly of
this Division, made thin sections and petrographic examinations of
these rock fragments. Her unpublished memorandum (1947) con-
cerning these examinations is herewith quoted in part.

Strake well: (Log No. 1, Pemiscot County, Missouri.)

Fragments of material logged as basic dike rock were thin
sectioned. The texture is felsitic to fine-grained, somewhat por-
phyritic with subhedral mafic minerals in a carbonate ground mass.
The minerals are dominantly red biotite, colorless augite (diop-
side?), and a carbonate—probably ankerite. Melilite, magnetite,
and pyrite are abundant accessories. The most common altera-
tion products with the dike material are perovskite (?), tale (?),
epidote (?), calcite, pyrite, galena, chalcopyrite, and red manga-
niferous limestone. The minerals were identified by unavoidably
incomplete optical measurements. The rock logged as basic dike
is of igncous origin. The texture and composition are remark-
ably different from common basaltic, diabasic andesitic dike rocks,
but are similar to lamprophyric dikes. The dike rock in the Strake
well falls in the alnoite division of the classification of lampro-
phyres. The unusual composition of the dike rocks in this area
suggests a close relationship to the lamprophyric dikes and dis-
tremes of Ste. Genevieve and St. Francois Counties described by
Kidwell (1947).

Killiam well: (Log No. 6, Pemiscot County, Missouri.)

Fragments logged from this well as “igneous material” ap-
pear to be lamprophyre similar to that in the Strake well.

Linda Morris well: (Log No. T5, Lake County, Tennessee.)

Fragments logged as “serpentine” are green minerals simi-
lar to the alteration products associated with lamprophyre in the
Strake well. The minerals are very fine grained but appear to be-
long to the chlorite-serpentine group. No fragments of dike ma-
terial were observed. '

Markham well: (Log No. T6, Lake County, Tennessee.)

Fragments logged as “basic dyke” seem to be altered lam-
prophyre similar to that in the Strake well. Some of the frag-
ments logged as “serpentine” and ‘“metamorphic” may also be
altered lamprophyre, or may be green alteration minerals asso-
ciated with the lamprophyre. The pink rock associated with the
lamprophyre at about 3300 feet depth is a fine grained aggregate
with minute hematite inclusions which give the pink color. The
chief minerals appear to be potash feldspar and a carbonate.
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Ozarkian System of Ulrich

Potosi formationblThe Potosi is a dark brown coarsely crystal-
line vuggy dolomite. The vugs are lined with drusy quartz which
is banded.

Eminence formation.—Most of the wells in the area indicate
that this formation is similar in character to cuttings found in wells
to the northwest in the Ozark province where the Eminence con-
sists of light colored medium to coarsely crystalline dolomite which
may be somewhat siliceous. As with the underlying Cambrian
formations, there is some limestone present in a few wells with a
tendency for the dolomite to be dark in color. The contact of the
Eminence with the underlying Potosi is ordinarily placed at the
appearance of quartz druse and a change to darker colored rock.
The contact with the overlying Gunter member of the Van Buren
formation is not readily delineated in the area.

Gunter member of the Van Buren formationZThe Gunter in
the type area is a sandstone, but the subsurface to the southeast re-
veals a change to sandy dolomite or dolomite with sand and thin
green shale beds which are only a few inches thick. Where such
is the case, it is usually designated as the “Gunter Zone”.

Van Buren formation.—The Van Buren formation is recog-
nized in the area, but because the contact with the overlying Gas-
conade is obscure the Van Buren is usually not separated from
the Gasconade in subsurface studies. Ordinarily the Van Buren
consists of medium to coarsely crystalline dolomite with very char-
acteristic dolomoldic white chert in the lower portion (Grohskopf
and McCracken, 1949). In the Mack well (log A5, Mississippi
County, Arkansas), the Van Buren and Gasconade formations are
dark dense limestone, but in Missouri these formations, where
noted, are dolomite.

Gasconade formation.zZThe Gasconade formation is well de-
veloped in the area as a coarsely crystalline dolomite which is ex-
tremely cherty in the lower portion.

Canadian System of Ulrich

Roubidoux formation.—ZThe Roubidoux in the area consists
of dolomite intercalated with sandstones which appear to be only
a few feet thick. The prominent sandstones so well developed
in the Ozark province are absent in this area. In the Mack well
(log No. A5, Mississippi County, Arkansas), the Roubidoux is
limestone.

Jefferson City formation.lThe Jefferson City in the area con-
sists of somewhat cherty dolomite and several thin sandstone beds.
In the Oliver well (log No. 6, New Madrid County), 50 feet of
dense limestone were included in the basal portion. In the Mack
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well (log No. A5, Mississippi County, Arkansas), the entire Jef-
ferson City formation is dark dense limestone.

Cotter formation.—Some strata in the subsurface of the area
are very similar to the Cotter formation as known in wells in the
Ozark province. In both areas the Cotter is a finely crystalline to
granular dolomite which is intercalated with very thin green
shales and sandstones; the dolomite containing dolomoldic and
oolitic cherts.

Powell ? and Smithville ? formations.—The Powell formation
has been mapped in Ste. Genevieve County (Weller and St. Clair,
1928), but has not been traced without question into the area.
In Ste. Genevieve County the so called Powell formation is an
argillaceous and siliceous dolomite with sandstone in the lower
portion. If present in the area it may have been included in the
Cotter and Smithville formations.

Smithville faunas were collected by Dan Stewart (unpub-
lished notes) and Heller (1943) from residual chert fragments in
clay overlying the bed rock over a large area in southern Bollinger
County. Heller cites one locality in sec. 34, T. 31 N., R. 9 E., where
Smithville fossils were found in dolomite.

Stewart (personal communication, 1948) also gives one lo-
cality at the G.G. Hill quarry near Delta in sec. 8, T. 29 N., R. 12
E., Cape Girardeau County where Smithville fossils were found
in the solid dolomite. The “Smithville-Powell” dolomite has been
traced into the area through wells (plate VII). Because of their
similarity in lithology and insoluble residues, the “Smithville and
Powell” are not separated in this report.

Ordovician System

Everton formation.—The Everton formation in Cape Girar-
deau and Scott Counties consists chiefly of light to dark colored
dolomite which is characterized by embedded or “floating” grains
of sand, by thin green and brown shale, and by sandy chert. In
wells in the above counties a comparatively fine-grained sandstone
has been observed at the top of the formation. The Everton is
not known south of the probable fault in southern Scott County
(plate III).

St. Peter formation.—The St. Peter sandstone in eastern Mis-
souri has been so well described (Dake, 1918) that detailed descrip-
tion of the lithology need not be repeated. In general, it consists
of fine to medium grained sand; the grains being characteristically
well-rounded and frosted. In the Midwest Dairy Company well
in the town of Cape Girardeau (log No. 1, Cape Girardeau County),
65 feet of sandstone which has characteristics of both Everton and
St. Peter were penetrated. The distribution of the St. Peter is
the same as that of the Everton (plate II). The two have been
grouped together in this report.



18 Missouri Geological Survey and Water Resources

Dutchtown formation.—The Dutchtown formation contains
comparatively pure limestones, highly argillaceous limestones,
magnesian limestones, dolomites, and dolomitic sandstone. The
limestones and dolomites are generally dark colored with brown,
dark-blue, and black predominating, although white, light-gray,
and bluish-gray colors are present. The textures of these rocks
vary from dense to somewhat granular and finely crystalline.
The distribution of these rocks are not indicated separately on
plate II. They are included with overlying Ordovician formations
up to and including the Kimmswick formation. The Dutchtown
crops out in southeastern Cape Girardeau County and in northern
Scott County where it is also known in wells. The Dutchtown
is not known south of the fault in southern Scott County. This
apparent absence may be due to lack of subsurface control.

Joachim formation.—The Joachim formation is a dolomite or
magnesian limestone with a very thin chert zone at the top and
with thin beds of shale and sandstone in the lower portion. The
distribution of the Joachim formation in the area is similar to the
underlying Dutchtown.

Rock Levee formation.—The Rock Levee formation includes
certain dense limestones which were formerly included in the Plat-
tin formation and which lie beneath an oolitic and conglomeratic
limestone in the base of the Plattin. The Rock Levee also includes
dolomites formerly included in the upper part of the Joachim for-
mation and which lie just above a thin chert zone that marks the
top of the Joachim formation. The distribution of the Rock Levee
in the area is similar to that of the Dutchtown and Joachim.

Plattin formation.—The Plattin formation is very simliar in
lithology to the Dutchtown with which it has been confused by
some geologists. However, the basal Plattin contains oolitic and
conglomeratic limestones which have not been noted in the Dutch-
town. The distribution of the Plattin in the area is much the same
as that of the Dutchtown, Rock Levee, and Joachim except that
small isolated blocks of the Plattin limestone have been noted in
fault blocks in the vicinity of Marble Hill, Bollinger County (Hel-
ler, 1943).

Decorah formation.—The Decorah formation consists of in-
tercalated limestone and shale with a thin metabentonite seam at
the base. The Decorah has been noted in the Midwest Dairy Com-
pany well (log No. 1, Cape Girardeau County). It extends only a
few miles to the south into the area and is confined chiefly to the
wells in the extreme northeastern part of Scott County.

Kimmswick formation.—The Kimmswick formation is a light
colored very pure almost white limestone in the vicinity of Grays
Point, Scott County. It is even more restricted in distribution in
the area than the Ordovician formations previously described. It
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is known in only a few wells and outcrops in northern Scott
County. Similar to the Plattin, it is present in isolated fault
blocks at Marble Hill locality in Bollinger County (Heller, 1943).

Thebes-Maquoketa formation.—The Thebes-Maquoketa forma-
tion consists of a body of shale with a sandstone in the middle
portion which is known as Thebes. In the area, the formation is
known at the outcrop in the City of Cape Girardeau and it extends
south to the mouth of Albright Creek, 2.25 miles north of the
town of Commerce in Scott County where it is preserved in a fault
zone. This is the southernmost known outcrop of the formation
in Missouri, but lack of subsurface control to the south may be the
reason for its apparent absence.

Devonian and Silurian Systems

Rocks belonging to these systems crop out in eastern Cape
Girardeau County in an area approximately 20 miles long, north
and south, and 10 miles wide, east and west. The formations
identified are indicated in plate IX. These formations are also
known to be present in the fault blocks at Marble Hill (Heller,
1943).

The geologic maps (plate II) shows the presence of the Devo-
nian and Silurian formations to the southeast of the Ozark Escarp-
ment, T. 28 N, R. 11 E. and T. 29 N, R. 14 E., where they are pre-
served in fault blocks. In these exposures the formations were
readily identified by their lithology, but because of the jumbled
attitude of the beds no measurements of their thickness was prac-
ticable. The thickness given in plate IX is the maximum for all
these formations as known in Cape Girardeau County. No Devo-
nian or Silurian formations are known. to the south of the southern
Scott County fault. This absence may be more apparent than real
because of the dearth of subsurface control to the south.

MESOZOIC ERA
Cretaceous System

GULF SERIES

McNairy (Ripley) formation.—The name “McNairy sand mem-
ber” was proposed by L. W. Stephenson (1914) for the extension
northward into Tennessee of the typically marine beds of the
Ripley formation of Mississippi. The “McNairy sand member” in-
cluded the overlying Owl Creek formation, but in 1926 Bruce
Wade (1926, pp. 7-8) redefined the Ripley formation in Tennes-
see and placed the McNairy sand member between the Owl Creek
beds above and the Coon Creek horizon below. The beds of the
McNairy sand member of the Ripley formation were first recog-
nized in southeastern Missouri by L. W. Stephenson in 1932 (Mat-
thes, 1933, pp. 1003-1009).
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In southeastern Missouri, the sand and clay of Ripley age
are the oldest Cretaceous deposits that crop out and since the term
Ripley is restricted to the marine sand and clay of upper Selma
age in Mississippi it seems highly justifiable to raise the term Mec-
Nairy to formational rank for use in southeastern Missouri
(Stephenson, 1942).

Wells in the deeper portion of the embayment encounter
Cretaceous beds below the McNairy that do not crop out at the
surface. These beds are of both marine and nonmarine origin
and consist of unconsolidated or poorly consolidated sand, chalk
or marl, clay, and thin limestones. These lower sediments are
completely overlapped by the McNairy and may represent de-
posits of lower and middle Selma age. They roughly correlate
with the Ozan and Marlbrook-Saratoga units of the Arkansas sec-
tion. As used in this report the McNairy formation includes sand
and clay that lie below the Owl Creek formation and that lie on
the older Cretaceous sediments in the deeper parts of the basin.
It overlaps the Paleozoic rocks in the Crowleys Ridge area. In
this report (Ripley) in parentheses is used with McNairy because
drillers, ground water engineers, and others have used the term
Ripley synonymously with the McNairy sand member. It is,
. therefore, thought to be inadvisable to drop the name Ripley en-
. tirely, but rather to use it thus: McNairy (Ripley). McQueen
and others (1939, pp. 50-76) made several divisions in the Mec-
Nairy which, though present at the outcrop area, cannot be traced
very far in the subsurface, especially in rotary drill cuttings and,
therefore, are not used in this report. In the outcrop area the
McNairy formation is essentially a series of nonmarine micaceous
sand, quartzite, sandy clay, and clay. Southeastward toward the
deeper parts of the embayment in the subsurface, these beds
change in character with the appearance of calcareous material,
glauconite, and microfossil fragments. The quartzite phase is
absent in the deeper part of the embayment. Staurolite and
kyanite are common accessory minerals in the McNairy (Ripley)
sand.

Owl Creek formation.—The Owl Creek has been noted in all
of the wells from which samples were saved and which penetrated
the Cretaceous sediments in the lowland area south and east of
Crowleys Ridge. It is known in outcrops and auger borings in the
Bloomfield Hills and Benton Hills. The formation in all prob-
ability overlapped much of the McNairy (Ripley) in Cretaceous
time, but was largely removed during the pre-Tertiary erosion
interval. In the Strake well (log No. 1, Pemiscot County) the en-
tire Owl Creek formation was cored. An examination of the core
showed the Owl Creek to consist of five feet of brown, calcareous,
sandy clay with pyritized fossils and glauconite which had altered
from green to brown in color. Fossils found in this sandy clay
were identified by Dr. L. W. Stephenson of the United States Geo-
logical Survey as Owl Creek forms (see log No. 1, Pemiscot
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County). In other deep wells in the lowland area, the poor sam-
ples from rotary drilling suggest a similar lithology.

CENOZOIC ERA
Tertiary System
PALEOCENE SERIES
Midway Group

The term “Midway” was originally applied by E. A. Smith
(1886, pp. 7-14) to exposures of limestone and marl of basal Ceno-
zoic age that crop out at Midway Landing on the Alabama River,
Wilcox County, Alabama. Later G. D. Harris (1894, pp. 303-304)
proposed a redefinition to include all the strata between the Wilcox !
above and the Cretaceous below. This later usage has been
generally accepted and is used in this report.

The United States Geological Survey has adopted the desig-
nation Paleocene series and has included the Midway group of
the Gulf Coast section in that series (Stephenson, 1942). In ac-
cordance, the Midway group has been dropped from the basal
Eocene.

Presence of beds of Midway age in southeastern Missouri was
first mentioned by E. M. Shepard (1907, pp. 24-29) and later posi-
tively identified by E. W. Berry (1922, pp. 75-76) from an examina-
tion of fossils from an oil test drilled by the Frisco Oil and Gas
Company (log No. 2, Dunklin County). More recently, fossils
collected by F. E. Matthes near Ardeola, Stoddard County, have
been shown to be of Midway age by L. W. Stephenson (Matthes,
1933, pp. 1003-1009). The Cretaceous-Tertiary contact was cored
in the Strake well (log No. 1, Pemiscot County).

Clayton formation.—Faunal collections from the Clayton for-
mation in southeastern Missouri have been identified by Dr. Julia
Gardner and others of the United States Geological Survey and
have been listed by Farrar (1935, pp. 21-22). On the basis of
these fossils the Missouri beds have been shown to be of lower
Midway age and to be correlative with the Clayton formation of
Tennessee, Mississippi, and Alabama.

In the subsurface of southeastern Missouri, the Clayton is
one of the most readily recognizable formations. The formation
may consist of very glauconitic sand and clay, calcite, and cal-
careous fossil fragments of gastropods and pelecypods. In the
deeper parts of the embayment the Clayton becomes increasingly
calcareous; finally becoming a hard, fossiliferous, glauconitic lime-
stone. Because of this hardness, well drillers readily note its
presence and often refer to it as the “Cap rock”. The limestone
phase shows up very well in electrical and drilling time logs.
For these reasons it is a good mapping datum. The drilling time
change is most pronounced when the base of the Clayton is pene-
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trated, therefore, it is desirable to prepare contour maps on the
base of the Clayton rather than the top of the Cretaceous (plate
V).

. Porters Creek formation.—This formation known for many
 years as the “Flatwoods clay’” was named by E. N. Hilgard (1860, -
~ pp. 110-111) and placed by him at the base of the so-called
“Northern Lignitic formation”. Later J. M. Safford (1864, pp.
361-368) renamed it Porters Creek from the type locality on Por-
ters Creek near Middletown, Tennessee. Northward from Ten-
nessee the Porters Creek clay forms a more or less continuous
belt of outcrops through Kentucky (Jillson, 1929) and Illinois into
Missouri (Lamar, 1928).
/ The presence of this formation in Missouri was first suggested
'by E. M. Shepard (1907, pp. 24-29) in the Himmelberger-Harri-
son well at Morehouse (log No. 1, New Madrid County). It was
first recognized on the outcrop by F. E. Matthes (1933, pp. 1003-
1009) although J. E. Lamar and A. H. Sutton (1930, pp. 845-866)
had previously suggested its presence near the towns of Bloom-
field and Idalia, Stoddard County.

The Porters Creek consists in the main of hard, dark gray
clay which becomes almost black when completely saturated with
water. When it is thoroughly dry it assumes a light gray or cream
shade and ‘“spalls off” with a conchoidal fracture. On the out-
crop where the clay is well bedded it may contain a consider-
able amount of fine white sand and mica flakes along the parting
planes. This sand is absent in the subsurface in the deeper part
of the embayment. Unidentified foraminifera and small pelecypods
are common in the lower 50 feet of the formation in the sub-
surface. Basinward thickening of the Porters Creek is shown in
plate VIL.

The Porters Creek underlies all of southeastern Missouri south
and east of Crowleys Ridge. It crops out in the north-central
part of the Bloomfield Hills and along the southern margin of the
Benton Hills. Nodules of very impure iron carbonate are present
in the upper part of the formation. Bauxitic clay is present at the
top of the formation in Stoddard County (Stewart, et al., 1943).
No formation in the Mesozoic-Cenozoic section of the Mississippi
Embayment is as uniform in lithology as the Porters Creek clay.
The contact between the Porters Creek clay and the underlying
Clayton is gradational and the exact line of separation is not
everywhere distinct. The Porters Creek clay has a distinctive
pattern of low resistivity in electrical well logs. Drillers’ rec-
ords indicate extremely slow drilling time in the formation. The
drillers report this as being due to “toughness” rather than ‘“hard-
ness”. This characteristic together with its electrical log pat-
tern and its uniform lithology makes the Porters Creek forma-
tion one of the most distinctive in the Mesozoic-Cenozoic section.
On the basis of its lithology, stratigraphic position, and the Mid-
way fossils which were taken from the Frisco oil and gas test
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(log No. 2, Dunklin County) and examined by E. W. Berry (1922,
pp. 75-76), this formation is correlated with the Porters Creek
formation in Tennessee.

EOCENE SERIES
Wilcox group

Various names have been used for this group of sediments. In
1856 J. M. Safford (1856, pp. 148-162) first described these beds
in Tennessee under the term “Orange Sand’”. Later E. W. Hil-
gard (1860, pp. 110-111) used the name “Northern Lignitic” in
Mississippi. In 1869 J. M. Safford (1869, p. 424) revised his earlier
description and used the name “Orange Sand or Lagrange Group”.
The term ‘“Lagrange formation” became widely used in the north-
ern part of the Mississippi embayment and was used in published
reports as recently as 1930 by J. E. Lamar and A. H. Sutton (1930,
pp. 845-866).

The name Wilcox was first used in published reports by A. F."
Crider (1906) who then considered this group as a single forma- '
tion. However, the term was originally used by E. A. Smith, prior
to the above date, in unpublished work done in Alabama. Later
the United States Geological Survey (Wilmarth, 1938) raised the
name to the rank of a group and included in it all formations lying
above the Midway and below the Claiborne. In Mississippi, the
Wilcox group included in ascending order the following forma-
tions: Ackerman, Holly Springs, Bashi, and Grenada-Hatchegibee.
In Tennessee, according to F. G. Wells (1933) only the Holly
Springs and Grenada formations are present at the outcrop, but
he suggests that the Ackerman may be present in the subsurface.
In Kentucky, W. R. Jillson (1929) recognized the presence of the
Holly Springs and Grenada formations. J. E. Lamar and A. H.
Sutton (1930, pp. 845-866) note the presence of strata of Wilcox
age in southern Illinois. Wilcox sediments have long been recog-
nized in northeastern Arkansas, but have never been subdivided
(Stephenson and Crider, 1916). The term Wilcox was first used
in Missouri by M. E. Wilson (1922, pp. 263-264) to include all
strata between the Cretaceous below and the Pliocene (?) gravel
above. More recently F. E. Matthes (1933, pp. 1003-1009) in re-
ferring to these beds in Missouri used the name Wilcox in the same'
sense. In 1935 W. Farrar redefined the Missouri usage of the
term to include only those beds of sand and clay that lie between
the top of the Midway and the base of the Pliocene (?). This re-
definition conforms with the usually accepted meaning of the
Wilcox group throughout the Coastal Plain region. 4

Paleontologic proof for the Wilcox age of these beds has been
established by R. W. Brown of the United States Geological Sur-
vey from an examination of fossil leaf collections (Farrar et al.,
1935). These beds in Missouri in the main are nonmarine in origir
and, with the exception of plant remains, are unfossiliferous.
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The Wilcox group ranges in thickness from a few inches at
the outcrop to more than 1300 feet in the subsurface in the ex-
treme southeastern corner of the state. Pronounced unconformi-
ties mark the boundaries between Wilcox and the underlying
Midway, and between the Wilcox and overlying Pliocene (?).

In the subsurface of the lowland area, the Wilcox consists
chiefly of coarse, slightly micaceous sand interbedded with thin
lenses of lignite and clay. The sand is ordinarily light in color
and well-rounded. The clays vary in color from brown through
shades of green and pink. Certain portions of the group contain
‘black chert with the sand. H. S. McQueen (1939, pp. 59-76) pub-
hshed subdivisions proposed by Dan Stewart and Lyle McManamy.
'The divisions were given formational names such as Ackerman
and Holly Springs which are used elsewhere in subdividing the
‘Wileox group. McQueen’s subdivisions were lithologic and had
no paleontologic support. Although these divisions may be ap-
parent in the outcrop areas they do not appear to be persistent
laterally and could not be recognized by the present writer in
the subsurface. For this reason the Wilcox is not subdivided in

~this report.

Quaternary System
PLIOCENE (?) SERIES

“Lafayette” formation.—W. Farrar (1935) noted the pres-
ence of this formation in the embayment area of southeast Mis-
souri. This report follows his usage and includes in the “Lafay-
‘ette” the gravel and interbedded sand and clay which lie between
the top of the Wilcox group and the base of the Pleistocene loess.
In the subsurface, identification of the “Lafayette” is based in
part on its stratlgraphlc position. In areas where recent alluvium
is the surface formation and the loess is absent, the stratigraphic
position of the “Lafayette” if present has not been determined with
certainty, therefore, it has not been possible to indicate its pres-
ence in many wells.

PLEISTOCENE SERIES

Loess undifferentiated.—In the subsurface, the loess is a buff
silt or clay which is remarkably uniform both vertically and later-
ally. The loess rests unconformably upon an uneven eroded land
surface which includes all the formations from the Paleozoic dolo-
mites to the Pliocene (?) gravels. The loess is widespread in the
area and blankets Crowleys Ridge. It also is found in much of
the southeastern margin of the Ozark province. Stewart (1942)
states that “in the vicinity of Commerce, Scott County, a per-
sistent thin bed of gravel occupies a position about midway in the
thickness of the exposed loess, and that beneath the thin gravel
bed the color of the clay is decidedly more red”. Edward L. Clark
(personal communication) suggests that this clay bed is most likely
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the Loveland loess with Peorian loess above. Farmdale loess oc-
curs in the vicinity of Dexter and Advance (Leighton and Will-
man, 1950).

RECENT SERIES

Alluvium undifferentiated.—As used in this report, the al-
luvium represents sediments deposited and reworked by the an-
cestral and present Mississippi and Ohio Rivers and their tribu-
taries. Differentiation of the alluvium as indicated by Farrar
and McManamy (1937) is not feasible in the subsurface. It con-
sists of coarse, poorly sorted, highly arkosic sand. Brown chert
fragments are common. Metamorphic and igneous rocks are pres-
ent as worn pebbles. Gneiss and schist fragments also are found
in the alluvium. Toward the base of the alluvium a coarse chert
gravel bed is ordinarily present. This gravel bed is usually asso-
ciated with or is immediately above a coarse, arkosic sand con-
taining lignite. The lignite zone has been found in many wells
in the embayment area. The alluvium is in contact with all for-
mations from the Paleozoic to the youngest Tertiary.

STRUCTURE

The subsurface structure of the area is indicated by plates
IV, V, VI, and VII. In the Ozark province which is contiguous
to the north portion of the embayment area, the dip of the Pale-
ozoic formation is to the south and east and is much less than
1 degree. Contours on the top of the Paleozoic surface southeast
of the Ozark Escarpment indicate a similar amount and direction
of dip. The angle of dip does not change across the Escarpment
in the Paleozoic rocks, as is shown by well No. 2, Bollinger County,
and wells No. 2 and No. 11, Stoddard County, on the cross section,
plate VII. The Ozark Escarpment has been designated as a fault
scarp by some geologists, but the surface and subsurface geology
refute such designation.

The top of the Paleozoic, as shown in plate IV, dips to the
southeast at an average rate of 35 feet per mile with only minor
interruptions in most of the embayment area. The surface of
the Paleozoic is beveled and truncated and reflects pre-Cretaceous
topography. The structure map of the top of the Paleozoic has
been drawn even though it does not represent true structure. Its
value is considered greatest for drilling contractors and others
who may be interested in estimating the depth of the top of the
consolidated Paleozoic rocks. The magnitude of the erosion on
the top of the Paleozoic is clearly indicated in Scott County be-
tween Chaffee and Oran.

Similarly, in the vicinity of Pascola and Caruthersville, con-
touring shows that this surface is a topographic low directly over
the pre-Cretaceous structural high which is here designated as
the Pascola arch. The trend of the Pascola arch is northwestward
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from the vicinity of Hayti and the Mississippi River through Pas-
cola and Campbell to Poplar Bluff and the Ozark Escarpment.
Along the crest of the structure, formations ranging from Bonne-
terre to Roubidoux occur immediately beneath the McNairy (Rip-
ley) while on the flanks to the north and south of the axis younger
formations ranging from Jefferson City to Smithville (?) are im-
mediately below the McNairy (Ripley). The highest structural
area on the Pascola arch is in the vicinity of Caruthersville and
Hayti where the Bonneterre formation lies immediately below the
McNairy (Ripley). This area is probably one of local doming,
although it has been suggested (Freeman, 1949, pp. 1656-1657)
that the structure is a nose southeastward from the present Ozark
uplift. Subsurface data over the Pascola structure indicate that
this structure is post-Jefferson City and pre-Cretaceous in age.
Data outside of Missouri indicate a slight pre-Chattanooga rise
in southwestern Kentucky toward Pascola, Missouri, (Freeman,
1945, pp. 16, 33). The intrusives encountered by wells on the
Pascola arch are very similar petrographically to the post-De-
vonian intrusives of Ste. Genevieve County (Kidwell, 1947).
The movement which formed the Pascola arch was probably
associated with the intrusions and with faulting and fractur-
ing of the strata. Fracturing is indicated in the cores from the
Strake well which show slickensiding and shearing at a depth of
2338 feet. In the northern periphery of the embayment area,
Lower Devonian rocks (Bailey) are found in down-dropped fault
blocks and are associated with Silurian and Ordovician rocks. At
no place in the area have Mississippian rocks been found. Had
they been present, it is reasonable to assume they would have
been preserved in the fault grabens, provided the faulting was
post-Mississippian. Residual cherts from the Mississippian are
not uncommon throughout the Ozark province. Their absence in
the embayment area together with the structural preservation of
the Devonian is strongly suggestive that the structural deforma-
tion was pre-Mississippian and post-Lower Devonian.

Faulting

Some faults have been noted by surface mapping in the
area. Faulting in the subsurface is suggested, in the Strake well
(log No. 1, Pemiscot County) and the Oliver well (log No. 6,
New Madrid County), by the numerous openings or fractures, but
actual displacement of strata is not evident in these wells. Fault-
ing is also suggested by logs No’s. 1, 21, and 22, Scott County,
where McNairy (Ripley) Cretaceous sand was drilled below the
Everton dolomite. Description of some of the faults noted in the
outcrop is given by Stewart (1942) as follows:

Jenkins Basin Fault:
This fault which has the largest displacement of any known
in the embayment area is in the NE% NE3% NE% sec. 28, T.
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28 N., R. 11 E., Stoddard County, where it is exposed in the bluffs
of the Bloomfield Hills on the west side of Jenkins Basin, 8.25
miles north of Bell City. The trace of this fault is not visible but
the attitude of the rocks indicates a general east-west strike. The
Bailey (Devonian), the entire Silurian, and post-St. Peter (Or-
dovician) rocks are down faulted on the south against the Smith-
ville (Canadian) on the north. This fault is probably a graben
as 0.25 miles to the south undisturbed Smithville dolomite is found
in place. The displacement would seem to be about 1200 feet,
by assuming that the displaced formations have their normal
thicknesses. The overlying Cretaceous formations do not appear
to have been disturbed.

Mouth of Albright Creek Fault:

This fault is exposed in the Mississippi River Bluffs on the

south bank of Albright Creek in the SE% SW34% see. 12, T.

29 N., R. 14 E,, Scott County, or 2.25 miles north of the town

of Commerce. The Bailey (Devonian) and Bainbridge (Silurian)

are down thrown to the southeast against the Thebes (Ordo-
vician). The fault plane is vertical and strikes N. 22° E. The
displacement is probably 400 feet. This fault is also described and

] illustrated by a sketch by McQueen and others (1939, pp. 59-76).

“Chalk Bluff” Fault:

This fault is exposed in the bluffs of the Mississippi River in
the SE¥% SE¥% sec. 13, T. 29 N,, R. 14 E., Scott County, at a
point known locally as the ‘“Chalk Bluft”, or 1.25 miles north of the
town of Commerce. The Bailey (Devonian) formation is down
thrown to the southeast against the Thebes (Ordovician) with no
Silurian exposed. The tripolitic nature of the Bailey cherts at
this exposure accounts for the name “Chalk Bluff”, as school chil-
dren formerly used pieces of the rock for black board chalk. The
displacement along this fault is equal to the thickness of the
Silurian rocks plus the involved Bailey (Devonian) or about 450
feet. This structure is also described and illustrated by a sketch,
MecQueen and others (1939, pp. 33-73).

Idalia Hill Fault:

This fault, or series of faults, is exposed in the road ditches
on both sides of Stoddard County Highway E on a hillside in
the NE% SE% NE14 sec. 28, T. 26 N., R. 11 E., 0.5 miles north
of the town of Idalia, Stoddard County. This structure is a series
of closely spaced parallel faults striking N. 50°-60° E. that
have produced alternating up thrown and down thrown blocks.
Some of these blocks are no more than 3 feet across. The strata
involved include the upper part of the Porters Creek; a clay in
the lower part of the Wilcox and the Pliocene (?) gravels. Auger
drilling revealed the displacement along the fault planes to range
from 50 to 100 feet.

{ English Hill Fault:
This fault is exposed about half way up the hillside on the
English Hill road which joins the Commerce-Benton road 4.0
miles southwest of the town of Commerce, or in the SWi, SW4
NW1% see. 34, T. 29 N., R. 14 E., Scott County. The loess is down
faulted against a sand in the basal Wilecox in the form of a graben
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which strikes N. 30° E.; the displacement is probably not greater
than 30 feet. This fault lies along the strike between the “Mouth
of Albright Creek fault’” and the “Idalia Hill fault” and is prob-
ably a part of these structures.

Beech Grove Branch Faulting and Folding:

This structure which is along the strike of the last two faults
discussed is exposed in the bed of Beech Grove Branch in the
NEY% SE% sec. 9, T. 26 N., R. 11 E., 5.0 miles northeast of the
town of Bloomfield, Stoddard County. The Porters Creek clay
and the lower Wilcox sand and clay are involved in a series of
folds and block faults striking from N. 50° W. to N. 80° E. The
displacement is quite small; between 10 and 20 feet.

Poplar Branch Faulting and Folding:

The Poplar Branch structure is exposed in the bed of the
branch of that name in the NE%4 NW4 sec. 9, T. 26 N., R. 11 E,,
or about 5.5 miles northeast of the town of Bloomfield, Stoddard
County. The structure as seen in the bed of the branch extends
for about 0.5 miles along the Porters Creek—basal Wilecox con-
tact and consists of a series of folds and fault blocks that vary
in strike from N. 55° W., N. 30° W. to N. and S., with dips on
the folds ranging upward to 40 degrees. The displacement and
relief of these structures range from 10 to 20 feet.

Folding

Stewart and McManamy (1944) have described an unusually,
highly folded area just north of the town of Commerce, Scott
County. The area lies in the SW%4 sec. 19, T. 29 N, R. 15 E,, and
in the SEV4 sec. 24, T. 29 N, R. 14 E. The faulting and folding
were determined during surface mapping and were checked in
part by auger drilling where outcrops were scarce or non-existent.
The relief of the folding at one place averaged about 150 feet with
the distance between the crests of two anticlines being approxi-
mately 600 feet. The deformation was post-“Lafayette’” and pre-
loess. Because of the absence of specific age of the ‘“Lafayette”
gravel, the movement can only be dated as occurring in either late
Tertiary or early Quaternary time.

ECONOMIC GEOLOGY

The embayment area contains small deposits of clay in Crow-
leys Ridge which have been used locally for the manufacture
of pottery, tile, and stoneware. Bleaching earth or fullers earth,
though present in enormous tonnages in the Porters Creek, has
never been mined or commercialized in the area. Ground water,
high-calcium limestone, dolomite, sand, gravel, and iron ore are
other important mineral resources of the area.

Sand and Gravel

Sand.—Sand has been produced from open pits in the Wil-
cox and McNairy (Ripley) formations at various places in Crow-
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leys Ridge; especially in Scott and Stoddard Counties. The sand
of the Wilcox formation is loose and unconsolidated, is usually
mixed with clay, and varies from 0.6 to 27 percent in dirt. The
coarser sand particles are subangular to well rounded and the
finer sand particles are subangular to sharp. The sand of the Mc-
Nairy (Ripley) in the vicinity of Commerce in Scott County varies
from a loose, friable sandstone to a vitreous quartzite. The grains
are well rounded, moderately fine, and buff to pink in color. Most
of this sand, though sufficiently friable at places, is too impure
to serve as glass sand. It is also too fine for satisfactory structural
sand.

Gravel.—The gravels attain their greatest thickness and maxi-
mum development on the hilltops along the southeastern margin
of Crowleys Ridge. Along this belt, which extends from Com-
merce to Morley in the Benton Hills and from Guam to Dexter
in the Bloomfield Hills, the gravels are found in contact with the
underlying Wilcox sediments at altitudes ranging from 500 to
600 feet. The base of the gravels dips away from this area of
maximum development northwestward toward the Ozark province
and southwestward toward Campbell. The gravels represent a
wide assortment of material, but in general they consist of 80
or 90 percent of brown chert pebbles and from 10 to 20 percent
of quartz and quartzite pebbles. The gravels are all water worn
and more or less rounded, and average between 1.5 inches to
3.0 inches in diameter. The sand associated with the gravels is
medium to coarse grained in size and is highly iron stained giving
the entire mass a dark red color, hence, the local name ‘“red gravel”
for such material. The clay, which occurs rather erratically as
thin lenses or clay balls, varies in color from white, gray, yellow,
and lavender to deep red. When considerable clay and sand are
present with the gravels, the gravels require washing before being
used in concrete. Because of the presence of clay and sand im-
purities, most of the gravel is used locally for road metal.

Farrar and McManamy (1937, p. 64) list the locations of the
larger gravel pits as follows:

SE1% NWY sec. 29, T. 28 N., R. 11 E.
NE% sec. 30, T. 28 N,, R. 11 E.

NE% SW% sec. 34, T. 28 N., R. 11 E.
Southern part of sec. 4, T. 27 N., R. 11 E.
Common corner of secs. 16 and 17, 20 and 21, T. 27 N., R. 11 E.
SWi4 sec. 2, T. 26 N., R. 10 E.

N1 sec. 11, T. 26 N., R. 10 E.

NE1 sec. 21, T. 26 N., R. 10 E.

NW% see. 5, T. 26 N., R. 11 E.

NEY SW% sec. 31, T. 26 N., R. 11 E.
NW1, SE% sec. 11, T. 25 N., R. 10 E.
NEY% NE sec. 16, T. 25 N., R. 10 E.
SE1 NE% sec. 17, T. 25 N., R. 10 E.
NW1 SEY% sec. 33, T. 25 N., R. 10 E.
SW14 sec. 31, T. 27 N., R. 10 E.
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SE% sec. 13, T.26 N., R. 8 E.

NE% seec. 6, T. 25 N., R. 10 E.

Common boundary of SE% sec. 25 and NE% sec. 386 T. 26 N,
R. 9 E.

SWi4 SWi4 see. 17, T. 24 N., R. 10 E.

Near center of the east line of sec. 1, T. 27 N., R. 9 E.

Clay

Pottery clay.—Lenses of pottery, tile, and stoneware clays oc-
cur in the Wilcox group and in the Owl Creek and McNairy (Rip-
ley) formations. Farrar and McManamy (1937, p. 51) give a dis-
cussion of the various clay localities, the types of clay, and their
uses. The Evans Brothers pottery, situated on Highway 25 about
3 miles north of Dexter, Stoddard County, was probably the oldest
one in the area. Several different types of ware were produced
in this pottery; brown stoneware, bean pots, crocks, and pitchers,
all of which were covered with Albany slip glaze. Unglazed flower
pots with a roughened, and in some cases molded outer surface,
were produced in quantity. Vases and bowls with Albany slip
and with the outer surface displaying brown, red, cream, and blue
stripes were a large item in the tourist trade. The Wilcox clays
used in the Evans Brothers pottery are obtained a few miles
north of Dexter in secs. 11, 12, and 14, T. 25 N, R. 10 E. Farrar
and McManamy (1937, p. 52) also state that a large deposit of
Wilcox clay is present in secs. 14, 15, 22, and 23, T. 26 N., R. 11
E., about 2 miles northeast of the village of Idalia. They believed
that this clay was probably superior to the other Wilcox clays
found in Stoddard County.

Sewer pipe clay.—Clays found in the Owl Creek formation
have been used in the manufacture of sewer pipe and tile. The
Post Brothers Brick and Tile Company mined clay for these prod-
ucts in both Scott and Stoddard Counties. In Scott County they
mined clay near Commerce in the NE¥4 SEl4 sec. 26, T. 29 N,,
R. 14 E. The Post Brothers Brick and Tile Company also mined
clay for their use in sec. 23, T. 26 N., R. 11 E., near Idalia, in Stod-
dard County. Clay suitable for pottery bodies, tile, or stoneware
may be found in secs. 14, 15, and 23, T. 26 N., R. 11 E., and in sec.
14, T. 25 N,, R. 10 E. (Farrar, 1935, p. 31).

Iron Ore

Limonite, commonly designated as brown iron ore, has been
mined in the area along the southeastern margin of the Ozark
province extending from the vicinity of Cape Girardeau to the
southern boundary of Ripley County. Southeast of the Ozark
Escarpment, some primary limonite has been mined, chiefly in
Stoddard County. Crane (1912, p. 54) classified the limonites
as primary and secondary with the primary ore being precipi-
tated directly from solution as hydrous ferric oxide, and the



Subsurface Geology of Mississippi Embayment of Southeast Missouri 31

secondary ore being derived through the oxidation and hydration
of marcasite and pyrite. The primary ores do not contain mar-
casite and pyrite, but these minerals are present in some of the
boulders of secondary limonite and they are commonly found in
the lower portion of secondary limonite deposits. Only in ex-
ceptional cases does the secondary ore contain over 0.2 percent
sulphur and occasionally the secondary ore will contain as low
as 0.05 percent. Analyses of 105 shipments from 10 mines (Crane,
1912, p. 61) show the following composition for the secondary
ore: 52.98 percent iron, 10.40 percent silica, 0.091 percent phos-
phorous, and 0.133 percent manganese. The primary ores con-
tain an excess of silica and are not acceptable to the blast furnace
unless special treatment is given them to eliminate this impurity.
Analyses of 10 shipments from the Pico Mine near Puxico, Stod-
dard County, showed the following composition (Crane, 1912,
p. 71): 48.00 percent iron, 16.59 percent silica, 0.041 percent
phosphorous, 0.77 percent manganese, and 3.38 percent moisture.
The average analyses of primary limonite from 11 mines showed
the following (Crane, 1912, p. 71): 46.21 percent iron, 16.48
percent silica, 0.068 percent phosphorous, 1.319 percent manga-
nese, and 3.59 percent moisture. Even such special treatment
as washing and jigging does not lower the silica content sufficiently
to render the ore suitable for present day blast furnace specifica-
tions. This is due in part to the intimate association of the silica
and iron. The silica may be present either as chert which has
been partially replaced by iron or as quartz sand in a limonite
matrix.

Ground Water

As used in this report, ground water is that water which is
present beneath the land surface. In the lowland area, the various
sands of the Cenozoic and Mesozoic are capable of yielding very
large amounts of potable water for municipal, private, domestic,
industrial, and agricultural use. McNairy (Ripley) sands are the
source of an unusually soft water (for Missouri) which is also very
low in iron content.

Aquifers or waterbearing strata.—Well water supplies are ob-
tained from four aquifers in the area as follows in order from
the surface downward:

1. Alluvial sands and gravels.

2. Wilcox sands.

3. McNairy (Ripley) sands.

4. Paleozoic dolomites and sandstones.

Chemical composition of ground waters.—In the discussion of
ground water supplies from the various acquifers, the writer has
used such terms as “low-iron”, “soft”, and “fresh”. In order to
compare the various waters more specifically, it is necessary to
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refer to their chemical analyses (tables 1 to 5) and then to com-
pare these with accepted standards, such as those of the United
States Public Health Service. These standards are as follows:

Iron (Fe) and manganese (Mn) together should not exceed
0.3 ppm (parts per million). Iron if present in amounts greater
than 0.3 ppm is almost certain to precipitate and form red stains.
Manganese, if present in amounts greater than 0.1 ppm will usually
precipitate and form black or brown stains.

Chloride (cl) should not exceed 250 ppm. Chloride unites
with sodium (Na) to form common salt. Chloride in excess of
300 to 500 ppm is salty to the taste for most persons. Livestock
can tolerate much higher concentrations of chloride.

Magnesium (Mg) should not exceed 125 ppm.

Sulphate (SO4) should not exceed 250 ppm.

Magnesium and sulphate when combined are Epsom salt, and
water containing an excess of magnesium sulphate will have no-
ticeable laxative effects.

Hardness is a term used variously, depending upon the lo-
cality; water said to be hard at some places might be considered
soft at others. Two kinds of hardness are usually shown by
chemical analyses; non-carbonate and carbonate. The first is
called permanent hardness and the second is identified as tem-
porary hardness by many people. Non-carbonate hardness is usu-
ally due to the sulphates and chlorides of calcium and magnesium.
Carbonate hardness is caused mainly by the bicarbonates of cal-
cium and magnesium. Ranges of hardness or softness may be clas-
sified as follows:

0 to 15 ppm. is extremely soft.
15 to 30 ppm. is a very soft.
30 to 45 ppm. is soft.
45 to 90 ppm. is moderately soft.
90 to 110 ppm. is moderately hard.
110 to 130 ppm. is hard.
130 to 170 ppm. is very hard.
170 to 230 ppm. is excessively hard.

It is usually economical to soften water when the hardness
is as much as 125 to 150 ppm. For municipal purposes softening
is ordinarily not practiced when the water hardness is below 70

Alluvial water supplies.—Private and domestic water supplies
are obtained in the lowland areas from the alluvial sands and
gravels by driven wells which range in depth from 15 to 50 feet.
A drive point is fastened to the end of a strainer which is attached
to a pipe, and this is driven into the ground. When the strainer
is below the water table a suction “pitcher” pump is installed and
the well is pumped until all the fine sand and clay has been washed
out of the sand surrounding the strainer. Driven wells are very
cheap and simple to complete. When large yields of water are
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required, alluvial wells are drilled so as to completely penetrate
the coarser gravels which are usually present in the lower por-
tion of the alluvium. Most of these large yield wells range from
150 to 200 feet in depth and are completed with casing extending
from the ground surface to the top of the gravel. A screen is at-
tached to the casing and is set opposite the coarse zones of sand
and gravel. The diameter of the screens and casing varies with
the wells, with 10 inch casing and screen being the most preferred
size.

Wells of this type, with yields of from 250 to 500 g.p.m., are
not uncommon in the lowlands. Farrar and McManamy (1937,
p. 68) report that an alluvial well near Dudley in Stoddard County
produced 1600 g.p.m. from a depth of 152 feet. An alluvial sand
well drilled for O. H. Acom of Wardell in sec. 28, T. 20 N,, R. 12
E., to a depth of 112 feet was tested at a rate of 4200 g.p.m., and
the water level stood 2 feet below ground level when the pump
was idle. The production from the various alluvial wells shown
in table 1 ranges from 250 to 500 g.p.m. It will be noted from
this table that the iron content of the alluvial water is consider-
ably higher than that of either the Wilcox or McNairy (Ripley)
water. Because of this iron content alluvial wells, though shallow
and relatively cheap to complete, are not regarded as very de-
sirable for domestic and municipal supply. However, irrigation
wells in the alluvium are becoming increasingly numerous in the
area.

Wilcox water supplies.—The sands of the Wilcox group have
been used as a source of water supply in much of the embayment
area, especially in the lowlands to the southeast of Crowleys Ridge.
Typical wells along with pertinent water data are given in table 7.

Comparison of table 6 with table 7 shows that the water level
in the Wilcox wells does not rise as high in altitude as does the
water level in the McNairy (Ripley) wells and that none of the
Wilcox wells flow above ground surface. However, when the wells
are pumped at rates in excess of 150 g.p.m., the water level in the
Wilcox wells is shallower than the water level in the MecNairy
(Ripley) wells; this results in a shallower pump setting. Wells
in these sands are drilled with rotary equipment and no perforated
casing is ordinarily used in Wilcox wells, and the screen is usually
set in open hole opposite the best sand. Even though Wilcox wells
can be completed at less cost, McNairy (Ripley) wells are more
highly desired because they ordinarily flow above the ground sur-
face if properly situated and developed. This together with the
soft nature and low iron content of the McNairy ( Ripley) water
has made the McNairy (Ripley) one of the most widely developed
aquifers in the embayment area. Wilcox water in general is
harder and higher in iron content than the water from the Mec-
Nairy (Ripley) although there are exceptions to this generaliza-
tion; see tables 2 and 3.
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McNairy (Ripley) water supplies.—The sands of the McNairy
(Ripley) are also used as a source of municipal water supply in
the embayment area. Wells producing from this formation along
with pertinent water datd are given in table 6.

The depth of these wells ranges from 286 feet at Bloomfield,
Stoddard County, to 2153 feet at Hayti in Pemiscot County. It is
evident that the altitude of the water level in these wells ranges
from not less than 310 feet to a maximum of 350 feet. Most of
the wells flow at ground level; the only exception to this is the
Bloomfield well which has an altitude of 458 feet. It appears that
any McNairy (Ripley) well in the area will flow at ground level
provided that the well is situated southeast of Crowleys Ridge,
that the altitude of the land surface at the well site is less than
300 feet, that no unforeseen limiting factors develop in the sub-
surface, and that the well is not improperly drilled and constructed
(table 6). Most of the McNairy (Ripley) wells yield water that
is very soft and low in iron content (see table 3). This type of
water is the most desirable in the area. The temperature of the
McNairy (Ripley) water increases with the depth of the sands as
is shown by the chart (figure 2) which indicates a range in tem-
perature from a minimum of 60° F. at Bloomfield in Stoddard
County to a maximum of 94° F. at Hayti in Pemiscot County; the
geothermal gradient is 1° F. to each 57.8 feet of depth.

McNairy (Ripley) wells are usually drilled with rotary equip-
ment through the main body of sand. To develop a maximum
water supply, the casing is set at the top of the sand body and a
screen, attached to the casing, is set opposite the thickest and
most porous sands. Some drillers change from rotary to cable-
tool rigs when the top of the sand body is reached and “drill in”
with cable-tools. When this is done, it is common practice to set
perforated casing through the sand body and place the screen
opposite the best sands inside the perforated casing. In either
method it is important that the proper size screen be used and
care be exercised to set it opposite the best sand for best results.
To determine the best water bearing sand zones, it may be ad-
vantageous to make an electric log of the sand body and compare
this with the drilling time which should be recorded by the driller.
Wells, in which the McNairy (Ripley) is interbedded sand and
shale, may be affected by having the sand and shale flow with the
water if the wells are not constructed so as to prevent such an un-
satisfactory condition. The McNairy (Ripley) offers a source of
supply for textile and similar industries which require a soft
water with a low iron content.

Paleozoic water supplies.—Paleozoic supplies of fresh water
have been obtained in the northern and western portion of Crow-
leys Ridge, and especially where the Paleozoic rocks are at the
surface. Municipal supplies are obtained from Paleozoic rocks at
Benton, Chaffee, Fornfelt, Illmo, and Puxico on Crowleys Ridge.
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Production data for these wells are given with their logs which
are included in this report.

No water supplies of consequence have been developed from
Paleozoic rocks to the southeast of Crowleys Ridge. This is prob-
ably due to the excessive depth of these rocks in that area and to
the fact that bountiful supplies of fresh water are obtained from
the overlying sands and alluvium. The probability is that water
from the Paleozoic rocks to the southeast of Crowleys Ridge will
be sulpho-saline (see chemical analysis number 1934, well no. 4,
table 4). Paleozoic water in the U. S. Bureau of Mines test (log
No. 6, New Madrid County) had an odor of hydrogen sulphide
(“sulphur”). Because of the large amount of sealing compounds
used to regain lost circulation in this well, there was too much
suspended matter to obtain a satisfactory chemical analysis. Pa-
leozoic water in the Benedum Trees test (log No. A5, Mississippi
County, Arkansas) was sulpho-saline and became increasingly
 mineralized with depth (table 5 and figure 3). Thus it would ap-
pear that mineralization of Paleozoic water increases downdip and
with depth. This condition is known to prevail in wells on other
flanks of the Ozark uplift.

In the Ozark province near the Ozark Escarpment, the Paleo-
zoic rocks furnish relatively large quantities of fresh water at
Poplar Bluff and in the vicinity of the city of Cape Girardeau. At
the latter place, the St. Peter sandstone yields approximately 50
g.p.m. of fresh water. To the west of the St. Peter outcrop area
(plate II), older Paleozoic rocks such as the Gasconade, Eminence,
and Potosi dolomites yield from 50 to 300 g.p.m. of fresh water. The
yield from any particular well will depend upon the porosity of
these dolomites and the number and size of openings encountered
therein, therefore, yields cannot be predicted in advance of drill-
ing any particular well, although generalizations may be possible
from information obtained in nearby wells. At places where the
Roubidoux is the surface formation and erosion has cut into the
underlying Gasconade formation, the Roubidoux may be highly
dissolved or leached and may consist of residual boulders and red
clay. Insuch places, it is usually advisable to drill the well several
hundred feet into the underlying Gasconade dolomite and case
off the leached Roubidoux to eliminate mud-filled openings. Such
a practice rarely eliminates much water.

Qil and Gas Possibilities

The embayment area of southeast Missouri possesses some
striking surficial resemblances to other parts of the Gulf Coastal
Plain in which oil and gas are produced. Physiographic features
such as Crowleys Ridge and Sikeston Ridge (plate VIII) have
been mistakenly presumed to be of structural rather than of ero-
sional origin. Reported “shows” of oil or gas in some test holes
have been a stimulus to persons in search of oil or gas who see a
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resemblance of the surface features of this area to the areas with
which they are familiar and in which oil or gas arg produced.

A lack of geologic information has retarded orderly explora-
tion and has resulted in poor locations for some of the tests drilled.
Until much more detailed information is available, it will be diffi-
cult to designate any portion of the area as being more favorable
than another for drilling test holes for oil or gas. The available
data do not permit completing those portions of plate III which
lie along the Mississippi River between East Prairie and Com-
merce in Mississippi and Scott Counties respectively, although this
area may have in the subsurface certain formations which are pro-
ductive in Illinois. The structure maps (plates IV to VI) do not
indicated the presence or absence of local structural features and
are only indicative of the regional structure. This writer has been
unable to correlate his structure maps with the magnetic map of
McQueen (1940). The large magnetic anomalies shown by Me-
Queen’s map may be due in part to changes within the pre-Cam-
brian “basement” rocks. The magnetic anomaly between Malden
and Gideon is now known, as a result of additional magnetic sur-
veys, to be different than shown by McQueen’s magnetic map in
that the anomaly is a simple magnetic “high’” which does not pos-
sess the unusual magnetic “lows” as shown by his map.

At least 15 tests have been drilled in the search for oil and gas
in the embayment area of southeast Missouri and there have been
others drilled in adjoining states. Drillers logs of some of these
holes include reported “shows of oil”, and are incorporated in the
logs published herewith. Many of these reported “shows” have not
been authenticated by other evidence. In the Benedum Trees test,
drilled about 3 miles south of the Missouri State Line in Missis-
sippi County, Arkansas, (log No. A5) black, very viscous, asphal-
tic or petroliferous material with the consistency of petrolatum
occurred in the Gasconade and Eminence formations from depths
of 3721 feet to 4525 feet. These formations are an equivalent of
a portion of the Ellenburger from which oil is produced in west
Texas. Similiar material occurred in the Tennark test which
was drilled at Jonesboro, Arkansas, some 50 miles southwest of
the Benedum Trees test. In the Tennark test, the black viscous
material occurred in a porous dolomite of Paleozoic age at depths
from J2_790 feet to 2734 feet, or 1000 feet below the Paleozoic and
Mesozoic (Cretaceous) unconformity. The Tennark material was
analyzed by a chemist of a major oil company and was reported
by him to be “a naturally occurring mixture of hydrocarbons’;
casual inspection by some petroleum geologists had previously
resulted in the opinion that the material was “machine grease”.
Petroliferous material is known to be present in the Bonneterre
dolomite in the vicinity of Fredericktown, Madison County, Mis-
souri, where the petroliferous matter is found in vugs in the host
rock of the lead ores.
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The Bonneterre formation in the Strake well (log No. 1,
Pemiscot County) consisted in the main of black carbonaceous
shale from a depth of 3070 feet to 4510 feet. Bonneterre black
shale was drilled from a depth of 2712 feet to 3345 feet in the Kil-
lam well (log No. 6, Pemiscot County). The presence of petro-
liferous material and the black shale in the Bonneterre formation
indicates to this writer that source beds for oil or gas are present
in the Paleozoic rocks of the area.

The various Pennsylvanian and Chester producing formations
of Illinois are not known in the area. Devonian formations are
present in the northeast portion of the area, but are patchy in dis-
tribution. The Kimmswick or “Trenton” which produces oil in
Illinois crops out in the northeastern portion of the area where
it contains fresh water. To the south and east of Crowleys Ridge,
the McNairy (Ripley) which is equivalent to the Nacatoch of
Arkansas is widespread and produces fresh water throughout most
of the area.

Of particular interest is the asphalt which was found in the
city of Hornersville No. 2 well (log No. 9, Dunklin County). When
this well was first completed in April, 1946, the water rose 81 feet
above ground level and the flow was estimated at 150-200 g.p.m.
of fresh water which was similar in composition to the waters
listed in table 3. Some time after 1946, it was noted that the flow
of the Hornersville well was markedly decreasing. In the lat-
ter part of 1950, D. F. Weldon, the original driller, reconditioned
the well and removed the metal screen which had been set oppo-
site the McNairy (Ripley) formation at depths of 1796 to 1846
feet and from which the water was being derived. An inspection
of the 50 foot screen revealed it to be almost completely sealed with
a black viscous substance which upon removal could be formed
into balls that retained their shape at room temperature, even
after the material was removed from the well for several days.
The temperature of the water from the well was 88 degrees Fahren-
heit. Samples of the material were analyzed by Professor Magill,
head of the Department of Chemistry at State College, Cape Girar-
deau, Missouri, and pronounced by him to be almost pure asphalt
(Cape Girardeau Southeast Missourian, 1950). Additional sam-
ples of this material were submitted by Mr. D. F. Weldon to the
Missouri Geological Survey in January of 1951 for further analy-
sis. These samples were analyzed by Harold M. Smith of the
U. S. Bureau of Mines at Bartlesville, Oklahoma, who reported
“inasmuch as no saponifiable material was found to be present,
it is concluded on the basis of the present data that the bitumen is
more or less a typically asphaltic type containing 1.25 weight per
cent sulphur and having solubilities in hexane and benzene typical
of that found for asphalts” (letter to Edward L. Clark, 1951).

Even though no oil has been noted in the McNairy (Ripley)
in southeastern Missouri, asphalt found in this formation in the
city of Hornersville No. 2 well is of interest to the petroleum geol-
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ogist, despite the fact that the asphalt was too viscous to pump
from the well.

The McNairy (Ripley) might be considered a good reservoir
in most of the area, but the McNairy (Ripley) produces fresh
water throughout the area. No valid shows of oil or gas are
known in the Wilcox in this area.

Beds equivalent to the “Knox” which produces oil in Ken-
tucky and Tennessee are represented by the Canadian and Ozark-
ian formations (of E. O. Ulrich). No shows of oil have been noted
in well cuttings from these formations in this area. The Ozarkian
formations are very porous as shown by the large amount of water
found by the Strake well and the U. S. Bureau of Mines test in
these formations. The Canadian formations also contain water
in the area, but are not nearly as porous as the Ozarkian forma-
tions. The Canadian and Ozarkian formations are equivalent to
parts of the “Arbuckle” from which oil is produced in the Mid-
Continent region and to parts of the Ellenburger from which oil
is produced in West Texas. As previously mentioned, the Cana-
dian and Ozarkian formations to the south and east of Crowleys
Ridge yield sulpho-saline water.

- The most prominent subsurface structure in the area is the
Pascola arch. This structure has been tested by two wells (both
dry); the Strake well and the Killam well. The Strake well was
bottomed in a quartzite which may be equivalent to the Lamotte
sandstone. The Lamotte in most of the Ozark region rests upon
pre-Cambrian igneous rocks. The quartzite in the Strake well
was not completely penetrated, so it is not known what rocks the
quartzite overlies. If the quartzite in the Strake well is pre-La-
motte in age, there is a possibility that other sediments of Middle
or Lower Cambrian age might lie beneath the quartzite and above
the pre-Cambrian rocks. The uncertainty of the presence of sedi-
ments below the quartzite, the quartzite’s hardness, and high drill-
ing cost have deterred oil operators from trying to penetrate it
completely even though it would be an ideal cap rock. The Kil-
lam well had not reached the quartzite when the hole was lost.

The fact that the Cretaceous and Tertiary reservoir beds con-
tain large volumes of fresh water in the area is considered by some
geologists to be adverse for commercial accumulations of oil or
gas in them. At the base of the Cretaceous, where it rests upon
the Paleozoic dolomites, there is in some wells a sand and chert
conglomerate derived from the weathering of the Paleozoic rocks.
This basal sand and conglomerate under proper conditions might
be considered as an oil and gas trap.

The extreme hardness of the Paleozoic formations makes test-
ing of these formations very expensive and unattractive when com-
pared to the odds against obtaining commercial production of oil
or gas from them. Testing of the Paleozoic formations requires
use of expensive, heavy, drilling equipment.
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Delineation of the Paleozoic structure by means of the seismo-
graph is complicated by the truncated Paleozoic surface. Any of
the Paleozoic formations at that surface would probably give re-
flections which would be very similar, and thus, only show the
topographic surface rather than the true structural surface.



Table 1

Chemical Analyses of Waters from Alluvial Formation

Analyses by State Board of Health of Missouri

Results in parts per million

R ) R R
Depth in FBOb. . o .o oottt e
Date ANALYZEA. o .\ o es ettt e e e e
ADALYSIS IUIMDBL . . . . ...ttt et e
L0 g o) L 5§ 2 R
OO (COIAY v+ v v e et e et ettt i ee e .
L0733 Lo o R R
Alkalinity (CaOO0z)

Phenolphthalein. . ... ..o e

L 07 S R
Bicarbonates (HCO3). ... ...t
Carbonates (CO3) ... oot iiininne e
TNBOIUDIB. & v ot vttt et e s
Iron and Aluminum Oxides (Al;O03Fez03)
SHHCA (S100) . ¢ o v vttt s e e e e e
TrON (FO) BOBAL. « + v oo e e e e e ettt e et e e
ATIIERUI (A) . o\ vttt ettt ettt et et e
Sodium and Potassium (Na)
Calcium (Ca). v o oo vvvn i eeeneanaens
MaAagnesium (IME) . ..ot e i et e e e
SUILALEE (SO4) ¢ v v vttt ettt et
ChIOTIAES (Ol . . ottt et e e
FIUOTIAES (FL) . o vttt ettt e et e ettt et e e
Residue on evaporation

LT 75 PR T

DHSEOLVOM . .« « v o v e v et et et e e e e e

SUSPEIACA . . . .\t vttt et
1,088 OI AZIIGION . & L oot ee ettt e
Total hardness (CaC03) . o v vvtr vt
Carbonate hardness (CaC0s). ... verr it et
Non-Carbonate hardness (CaCO03) . . . oo vv it
Nitrate Nitrogen (N)

-
[V -]

=]
B -
=mOoouS N O

- O

RO

=
.

[\
[X]
o
(=}

235.0

g
=1
A
=]

182.0
176.0

100
10-21-49
2996
0.2
none
none

256.0
310.6

nd
nd

2007
10-7-41

turbid
grassy
none

44.0
53.3

20.0

2.4
nd

6.5

12.0

coococorow

3

155
7-14-42
862
20.0
none
none

156.0

H
DD b O - o
aamowuowawmoo
ORI & 0o N

318.0
318.0

120.0
178.0
156.0
22.0
0.15

BN

City of Kennett, No. 2 well, NE sec. 2, T. 18 N., R. 9 E,, Dunklin County.

City of Senath, No. 1 well, NW SW SW sec. 1, T. 17 N., R. 8 E., Dunklin County.
City of Portageville, No. 1 well, SE NW sec. 30, T. 21 N., R. 13 E., New Madrid County.
City of Lilbourn, well, center sec. 25, T, 23 N., R. 13 E.. New Madrid County.
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Chemical Analyses of Waters from Wilcox Formation

Analyses by State Board of Health of Missouri
Results in parts per million

72 1 2 3 4 5 6
Depthinfeet......... ... i, 405 550 400 505 1380 1748
Dateanalyzed............oiiuiiiemunnninnn. 82941 89041 71042 11441 6-9—43 8-25-41
Apalysispumber........... ... ... ... ... . 557 553 808 652 1133 569
Turbidity... ... oo i L 10.0 nd 5.0 15.0 25.0 140.0
Odor (cold).......ovuiiuiniiiinnnnnn.. none nd nd none none none
L1075 (o O none nd nd none none none
Alkalinity (CaCos)

Phenolphthalein............. cevecasns .. 2.5 (1] nd 0 (4] 4]

Total. . ... ... i, 122.0 255.0 115.0 132.0 73.0 89.0
Bicarbonates (HCO3)..........coiiuiniina... 143.2 310.7 139.7 161.4 89.2 108.1
Carbonates. . .. ..oiv ittt e i, 3.0 0 0 0 nd 0
Insoluble. .. ...ttt it 9.6 22 .4 14.0 10.8 7.2 6.8
Iron and Alumin Oxides (AlsO3;Fes0s)....... 1.6 2.0 1.6 1.2 2.0 1.6
Silica (S1092) .« v ittt it ettt nd nd nd nd nd nd
Iron (Fe) Total........... Cheresseacacencnns 1.6 8.8 0.8 2.0 2.0 2.0
Aluminum (Al}. ... coivir ittt it nd - nd nd nd nd nd
Sodium and Potassium (Na)................. 11.2 15.7 4.9 2.8 31.5 42.8
Calcium (Ca). . v v ittt ittt it caianeenans 31.9 75.1 34.2 40.4 5.7 5.0
Magnesium (Mg). ... . i . 7.9 19.0 7.2 8.4 2.5 1.6
Sulfates (SO . ..ot it e 3.5 19.8 2.5 1.9 12.9 14.0
Chlorides (CD)........ e e 10.7 17.8 9.4 5.1 6.2 9.1
Fluorides (F1) . ...t iiiii ittt i eanans nd nd nd nd 0.3 nd
Residue on evaporation

Total............. Cebt ettt 200.0 401.4 179.0 190.8 125.0 168.0

Dissolved. .. ...t 200.0 381.0 179.0 176.0 125.0 168.0

Suspended........... teeacrenananaannn nd 20.4 nd 14.8 nd nd
LossonIgnition........... ... . ... 94.0 117.0 55.0 69.0 42.0 33.0
Total hardness (CaCO3). . .....ciiiiiiiaan.. 112.0 266.0 116.0 135.0 24.0 20.0
Carbonate hardness (CaCO3)............ e 112.0 255.0 115.0 132.0 24.0 20.0
Non-Carbonate hardness (CaCO3)............. 0 11.0 1.0 3.0 (4] 0
Nitrate Nitrogen (N).............. e P 0.10 0.25 0.06 0.37 0.23 0.04

1. City of Sikeston, No. 3 well, SW SW SE sec. 19, T. 26 N., R. 14 E., Scott County.

2. City of Portageville, No. 2 well, SW SE SW sec. 30, T. 21 N., R. 13 E., New Madrid County.

3. City of Charleston, No. 2 well, SW NE NE sec. 5, T. 26 N., R. 16 E., Mississippi County.

4. City of East Prairie, No. 1 well, SW sec. 25, T. 25 N., R. 15 E.. Mississippi County.

5. City of Caruthersville, No. 3 well, C. SW sec. 16, T. 18 N., R. 13 E.. Pemiscot County.

6. City of Deering, No. 2 well, SE SW SE sec. 17. T. 18 N., R. 11 E., Pemiscot County.
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Table 3

Chemical Analyses of Waters from MecNairy (Ripley) Formations

Analyses by State Board of Health of Missouri

Results in parts per million

B 23| P 1 2 3 4 5 6 7
Depthinfeet................coiteivve.. 860 1600 1717 960 690 286 1335
Dateanalyzed. ...........c.covoiiiranenn 12-16-42 4-13-42 1-30-46 4-7-44 4-26—45 2-5-45 1-5-49
Analysisnumber. ............ ... e 974 751 1875 1308 1599 1465 2793
Turbidity . . ... ... 0.1 0.1 0.6 0.2 0.2 10.0 0.4
Odor (eold)......ovvn none none none none none none none
[0 1 PP none none none none none none none
Alkalinity (CaCojz)

Phenolphthalein....................... 0 2.4 0 0 0 0 0

Total. . ... oot 226.0 455.0 350.0 237.0 155.0 117.0 122.0
Bicarbonates (HCO3).......... .. v 274.9 548.3 426.3 288.4 188 .4 142.6 148.1
Carbonates (CO3). . ..o vv v 0 2.9 0 0 0 0 0
Insoluble. .. ... .o 9.6 10.4 9.2 9.2 11.6 10.4 0
Iron and Aluminum Oxides (Al,O3FezO3). .. .. 1.6 1.2 nd 1.2 nd 2.0 0
Iron (Fe)total............oovvninnnennns 0.14 0.04 0.2 0.1 0.2 1.5 0.8
Aluminum (Al). ... ... nd nd 0.1— nd 0.1 nd 0.1—
Sodium and Potassium (Na)................ 142.1 213 .4 182.5 136.6 239.7 15.1 241.7
Caleium (Ca). . ....ovviii e 11.4 3.6 1.9 6.4 46.8 27.1 76.1
Magnesium (Mg)..........ooiiieeintn 3.5 0.9 0.9 2.3 12.4 11.0 20.4
Sulfates (SO . ..o 11.9 1.0 6.4 13.6 34.6 13.2 40.1
Chlorides (C). . v i it 86.6 10.3 42.2 57.1 362.0 8.9 468.0
Fluorides (FD).....oovinin i 0.2 nd 0.3 nd nd nd nd
Residue on evaporation

TOtal. . o v e ee e 426.0 558.0 492.0 391.0 832.0 175.0 980.0

Dissolved. . ... 426.0 558.0 492.0 391.0 832.0 175.0 980.0
Loss onignition............. .. ... ... 70.0 149.0 176.0 69.0 900.0 60.0 145.0
Total hardness (CaCO3)...............oconn 43.0 13.0 9.0 15.0 168.0 113.0 274.0
Carbonate hardness (CaCO3)............... 43.0 13.0 9.0 15.0 155.0 113.0 122.0
Non-Carbonate hardness (CaCO3)........... 0 0 0 0 13.0 0 152.0
Nitrate Nitrogen (N). ... vvvveininnen 0.07 0.68 0.09 0.30 0.20 0.13 0.08

1. U.S.Army, Basic Flying School, No. 2 well, SW SW SE sec. 28, T. 23 N., R. 10 E., Dunklin County.

2. City of Kennett, No. 3 well, SE NE NE sec. 2, T.18 N., R. 9 E., Dunklin County.

3. City of Senath, No. 3 well, SE SW SKE sec. 2, T. 17 N., R. 8 E., Dunklin County.

4. Campbell Lumber Company, No. 1 well, SW SW SE sec. 3, T.21 N., R. 9 E., Dunklin County.

5. City of Bernie, No. 1 well, NW S8E N'W sec. 3, T, 23 N., R. 10 E., Stoddard County.

6. City of Bloomfield, No. 2 well, NE SE NE sec. 23, T. 26 N., R. 10 E., Stoddard County.

7. City of Lilbourn, No. 1 well, Near C. sec. 35, T. 23 N., R. 13 E., New Madrid County.
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Chemical Analyses of Waters from Paleozoic Formations

Table 4

*Analyses by State Board of Health of Missouri. **Analyses by Missouri Geological Survey and Water Resources.
Results in parts per million.

Well. ...
Formation............cooviiiiiinnannans
Depthin feet. .

Turbidity...... PR,

Alkalinity (CaCOg3)
%henolphthalein ....................

Carbonates (COg). .. ... ...ciiiiinnnnn.

Insoluble........ s

Silica (SiO9)

Iron and Aluminum Oxides (Al;O3FesO3).. .

Iron (Fe)....... ettt
Total

Precipitated. . ......ccoiiiiiaLt
Aluminum. . .o ..viviinaiiriinnaannnnann
Sodium and Potassium (Na).............
Caleium (Ca).............
Magnesium (Mg)
Sulfates (S0a).. .
Chlorides (CD...ovvvvn it
Residue on evaporation

Total. .. .iviivein i

Dissolved. . ....... ... ...t

Suspended............. ..ol
Lossonignition................ooi. .
Total hardness (CaCOg).................
Carbonate hardness (CaCO3).............
Non-Carbonate hardness (CaCOg)........
Nitrate Nitrogen (N). . ......oooiiiinnns

1
Gasconade
635

5
10—13.—4 5

1730
0.1

none

none

|

5.0
0.1

o

2

Eminence
927
2-18-29
B
1300
clear

none
none

nd

234.8
258.0

n
225.8
nd

nd
1.89

3
St. Peter
925
10-28-32
®&
724
sl. turbid

none
none

[
0w
-1

-
™
o0
WHROODOWD0 WO D

3

4
Powell?
780
8-30-36
E=3
1934
sl. turbid

none
none

)
<
-1
©

O DO DU -]

5
St. Peter
922
5-7-45
1537
0.1

none
none

6
St. Peter
433
3-27-45
*
1631
1.0
none

none

0
298.0
362.7

W
w0
-3
OO0 OO WmONY

(=1
A
(=]

8
Jefi. City
1500
11-27-34
w%
1297
clear

none
none

9
Gasconade
508
6-3-43
1067
0.1

none
none

o«
19l
-1 O GO

w

et

[
VOO0 OO

10
Jeff. City
740
10-28-32
sk
727
sl. turbid

none
none

o
>
ot
DD U O e D 00 e O

@

653.

1. City of Lutesville, No. 1 well, CN14 S
9. Missouri Arkansas Power Company well, SE sec. 8, T. 24 N.,
3. Marquette Cement Company, No. 1 well, NW SE NE sec. 18, T. 30 N., R. 14 E., Cape Girardeau County.

4. Himmelberger-Harrison Manf. Co., No. 1 well, SW SW SE sec. 31, T. 26 N., R. 13 E., New Madrid County.
5. City of Illmo, No. 1 well, SE SE NW sec. 8, T
6. City of Fornfelt, No. 1 well, NE NW NE see. 5, T. 29 N., R
7. City of Chaffee, No. 2 well, NE SW NE sec. 18, T. 29 N,, R. 18 E., Scott County.

. 29 N., R. 14 E., Scott County.
. 14 E., Scott County.

E sec. 6, T. 30 N., R. 10 E., Bollinger County.
R. 6 E., Butler County.

8. County Court, No. 1 Jail well, NE NW NW sec. 13, T. 28 N., R. 13 E., Scott County.

9. Missour’ — wer and Development Co., No.

10. Kentuc
3. §gmol?

1 well, (Puxico), SW SW SE sec. 26, T. 27 N,, R. 8 E., Stoddard County.
3 2ag Co., No. 6 well, NE NE NE sec. 31, T. 28 N, R. 11 E,, Stoddard County.

‘0., No. 1 Himmelberger well, NE NE SW sec. 28, T. 27N, R. 12 E,, Stoddard County.
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Table 5

Chemical Analyses of Waters from Paleozoic Formations Showing Change in
Quality of Water with Depth
Analyses by Missouri Geological Survey and Water Resources

Results in parts per million
*Benedum-Trees OQil Company, C. W. Mack No. 1 well.

NW 8SW SW sec. 3, T. 15 N., R. 12 E., Mississippi County, Arkansas.

Depth of samplein feet........... .. ... .. ... ... .. 2960 3362 3805 4254
Formation........ ... Jeff. City Roubidoux Gasconade Gasconade
Turbidity. ... ... ... .. turbid turbid turbid turbid
L0743 1+ none none none none
OAOr. oottt e e Kerosene none none none
Total suspended solids. . . ......................... nd nd nd nd
Total dissolved solids.............................. 13302.0 19885.0 21970.0 21613.0
Lossonignition. ................. ... ... .. ... ... 604.0 2824.0 2000.0 2550.0
Chloride radicle (C1). ... .. 6840.0 9400.0 10045.4 10303.5
Nitrate radicle (NOg).......ovviini .. 0 0 0 none
Sulfate (SOQ.....cvvir i i 934.5 1356.9 2902.3 1519.7
Bicarbonate radicle (HCO3)........................ 39.2 43.6 69.7 55.2
Carbonate radicle (COz)....................c...... 41.4 0 0 0
Sodium (Na) Potassium (K) as NA................. 4020.5 5171.2 5950.2 5971.8
Magnesium (Mg) . ..ovvin e 1.2 279.3 316.1 306.0
Iron (Fe) ...t i et e e 0.18 0.15 0.10 0.10
Manganese (MIn). . ...ttt nd nd nd nd
Silica (SiO02). ... oo 6.0 4.0 2.4 3.6
Caleium (Ca). .. oov i e e 820.6 875.6 1351.3 880.4
Total hardness. . . ......... .. ...ttt 2056.4 3334.1 4674.3 3455.6
Carbonate hardness. . .......... ... ... ... ... ..... 101.2 35.8 57.2 45.3
Alkalinity.....oovit it e 101.2 35.8 57.2 45.3
Precipitated Iron.......... .. ... .. ... .. .. ..... nd nd nd nd
Temporary hardness. . ............................ 38.1 13.2 33.4 28.6
A3, ot e 2.00 1.79 168.66 .26

4412
Eminence
turbid
none

none
nd
22375.
2672.
11071.
0
1629.
95.
0
6052.
618.
0.
nd
12.
1009.
5059.
78.
78.
nd
36.

g@!ﬂ N o000

W Ut O =00

4533
Eminence
turbid
none
none

nd
22035.
1551.
11017.
0
1709.
144.
(4]
5948.
402
0.
nd
20.
1398.
5146.
118.
118.
nd
73.
1.
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Water Levels and

(ields of McNairy (Ripley) Wells

Water level
Flow at Height above Altitude to Yield below
Well Depth, ground level, |ground to which| which water when pumped, ground surface
feet g.p.m. water level rose, level rose, g.p.m. when pumped,
feet feet feet
Bernie..................... e 890 125 nd nd 500 100
Bloomfield ........... ..., 286 no flow 0 333 150 150
Campbell...... e T 960 16 7 311 150 80
Dexter. . ... e 345 35 5.5 325.5 408 67.4
Hayti............ e . e 2153 125? nd nd nd nd
Hornersville.......... ... ciiiinnnnnnnn. 1846 150? 81 327 nd nd
Kennett...........ciiiiniiiiiiannns 1600 115 55 350 460 165
Lilbourn............ et 1335 nd 45 325? 100 100
Malden Airfield. . ......... ... .. .. 890 250 18 310 525 60
Senath......... vessanses sesetsisreanes 1717 100 73 332 300 9
Gideon NO. 4.ttt 1330 176 nd 2707 381 nd
Gideon NO. 5. . . .o ittt i 1308 720 39 304 nd nd
Table 7
Water Levels and Yields of Wilcox Group Wells
]
‘Water level
Depth below Altitude of Yield when below ground
Well Depth, ground of water level, pumped, surface when
feet water level, feet g£.p.m. pumped,
feet feet
Caruthersville No. 2........ et 812 21 249 400 63
East Prairie. . ... .ovvuiuiiiiiii i 505 7.5 308 168 159.3
PAFMA. ¢ v vvein e anann s 475 11 270 200 37
Portageville 550 19 249 100 69
Sikeston....... 405 27 300 918 62
£ =Y =P 321 8 252 350 nd
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WELL RECORDS

The more important wells of record are shown on the map,
plate I. The wells, beginning with number 1 in the northeast por-
tion of each county, are numbered in consecutive order to the west
and south, thus, the highest numbered well in any county appears
in the southeast portion of that county. With this method of
numbering, the same well number will appear in several counties.
The logs of wells published in this report are identified by county
name and are numbered to correspond to the map number for
each well. The following tabulation indexes the map number of
each well log in each county published in this report. The head-
ing on some of the logs is marked by an asterisk which indicates
that those holes were drilled for mineral, oil, or gas. Some of the
drillers’ logs published may have been published previously else-
where, but because they were in the Missouri Geological Survey
files without their source being indicated it has been impractical
to find and accredit the origin of such logs. It was not desirable
for the Missouri Geological Survey to give all the details of wells
drilled in adjoining states. For some of the states the depth to
certain subsurface formations are given as summary logs. The
numbering system used for Missouri wells does not apply for wells
in adjoining states. Arkansas wells are numbered from west to
east; Tennessee, Illinois, and Kentucky wells from south to north.

The drilling time records published with this report have been
summarized because of space limitations, but copies of the detailed
records may be obtained upon request from the office of the Mis-
souri Geological Survey and Water Resources, P. O. Box 250,
Rolla, Missouri.
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Sample log of the City of Lutesville, No. 1 well. Location: C. N% SE sec. 6,
T. 30 N., R. 10 E., Bollinger County, Missouri. Elevation: 415 feet.
‘ompleted July 5, 1941 by L. Goggins of Elvins, Missouri. Well No. 1
on map, Pl. 1. Mo. G. S. No. 6957.

Thickness, Depth,
Feet Fect
Canadian system:
Cotter? and Jefferson City formations:
Dolomite, cherty, chert is white to tan finely porous and
dolomoldic. Red mud 145-170 feet. Some green shale
at 280 feet ... .. .. e 280 280
Roubidoux formation:
Dolomite, slightly cherty and sandy, chert with sand
grains, solid chert 865-375 feet ................ .... 205 485
Qzarkian system:
Upper Gasconade formation:
Dolomite, medium crystalline, a few sand grains, very

little chert which Is gray quartzose .............. 135 620
Lower Gasconade formation:
Dolomite, crystalline, with smooth white chert ........ 15 635

NOTI: The well was cased with 256 feet of 8 %-inch casing. Before casing, the
well flowed 10 gallons per minute, after casing 20 gallons per minute. On a 24-hour
pump test the yield was 60 gallons per minute with 77 feet of drawdown.

“Sample log of the P. Deimund, Cooper No. 1 well. Location: SE cor. sec.
14, T. 29 N., R. 9 E., Bollinger County, Missouri. Elevation: 370 feet.
Commenced December 1938 by P. Deimund of Cape Girardeau, Missouri.
Well No. 2 on map, PL. 1. Mo. G. S. No. 7682.

Thickness, Depth,

Feet Teet
NO SANPLES Lo e 50 50
Canadian system:
Cotter formation:
Dolomite, cherty, chert is simooth and tan colored ........ 55 105
Swan Creek? member:
Dolomite, with some sandstone .................... .. ... 25 130
Jefferson City formation:
Dolomite, slightly cherty, chert is white, finely porous to
dolomoldic, smooth tan, and some white oolitic ...... 270 400
Roubidoux formation:
Dolomite with sandy chert and thin sandstones ........... 200 600

Quarkian system:
Upper Gasconade formation:
Dolomite, non-cherty, some gray quartzose, silica, and a
few grains of sand .......... .. ... i 150 750
Lower Gasconade-Van Buren formations:
Dolomite, gray, crystalline, with blue, smooth, and some
white dolomoldic chert ........... ... . . i 340 1090
Gunter member:
Dolomite, slightly cherty and some sand. Chert is blue,
smooth, and white, finely dolomoldic ............... 185 1275
Eminence formation:
Dolomite, cherty, chert is gray and tan quartzose and

smooth white to lacelike dolomoldic ............... 205 1480
Potosi formation:
Dolomite, with quartz druse and brown dolomoldic gilica 365 1845

NOTE: The above well was an oil and gas test which is temporarily shut down.
At 1235 feet 8-inch casing was set, with 5 %-inch casing at 1540 feet. The strongest
flow of water was at 850 feet.
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Sample log of the Headquarter’s Wappapello Dam, No. 1 well. Location:
NE NE NE sec. 10 T. 26 N., R. 7 E., Butler County, Missouri. Elevation:
742 feet. Completed in summer of 1938 by Wallace Parkin & Sons of
Poplar Bluff, Missouri. Well No. 1 on map, Pl. 1. Mo. G. S. No. 5013.

Thickness, Depth,

Feet Feet
Canadian system:
Roubidoux formation:
Chert boulders, red clay and sandstone ................. 105 105
Sandstone, with interbedded dolomite ................. 145 250
Ozarkian system:
Upper Gasconade formation:
Dolomite, cream colored, coarsely crystalline, a few sand
grains and white dolomoldic chert .................. 145 395

NOTE: The well had 115 feet of 6-inch casing. The static water level was 95 feet
and the yield was 10 gallons per minute.

Driller’s log of the U. S. C.C.C. well F-18. Location: NE NE SW sec. 34, T.
26 N., R. 5 E., Butler County, Missouri. Elevation: 580 feet. Completed
in June 1935 by E. A. Cullum of North Kansas City, Missouri. Well No.

2 on map, PL. 1. Mo. G. S. No. 3369.
Thickness, Depth,

Feet Feet
SOIl, ClAY ottt et e 5 5
Soft red flint clay, flint boulders ................ ... .... 45 50
Soft Ted ClaY ..ot 20 70
SOt TEA ClAY . ottt 10 80
Soft red clay, lime boulders .............. ... 24 104
Soft red lime flint, boulders clay .................. . ... 11 115
Tight red lime flint . ....... .. ... il 4 119
Hard red lime flint ........... i 2 121
Soft red mud, boulders ........... ... i 2% 123%
Hard red lime flint ......... ... . i 9% 133
Opening, Water ... ........vveennnenrmii et 2 135
Hard lime flInt ... ...ttt it 13 148
SOft Ted OPEIL . ..o vtiiiiianinee ity 3 151
Hard lime flInt . ..ot e 27 178
Red MU OPEIL ..ot it viiiiit et 3 181
Hard white lime fint ........ ... i 55 236
Soft white flint ... ..ot e 1 237
Hard white lime flint ......... ... . . i 25 262
Hard white sand .. ...t 3 265
Hard brown lme .. ... ...ttt 5 270
Hard blue lime flint, blue flint ........... ... ... ... ..., 2 272
Lime flint, white flint . ........ ... . . i 5 277
Lime flint, open red mud ........... ..o 2 279
Hard lime flint ... ..cinti it ia i 41 320
Lime and flint, hard (Set 6%4” ¢sg. @ 324) .............. 4 324
Lime and flint, soft ........ ... i 4 328
Lime and flint, hard ......... ittt 52 380
Lime and flint, flint blue, hard ............ ... ... ... .0 5 385
Lime and white flint .......... ... . it 70 455
Lime and blue flint ........ ... ... i 8 463
Lime and white flint, hard .............. .. ... ... 13 476
Waterlime, white . ......... .. i 44 510
Lime, brown, hard ........... ... ..o 8 518
Flint, white and yellow ...........ccoiiiiiiimnnininnnn 15 533
Flint, white and blue, hard .............c.ocoiiiiinnn 22 555
Lime, hard ......ooiiiiiini ittt 25 580
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Driller’s log of the U. S. C.C.C. well F-18—Continued.

Thickness, Depth,

Feet Feet
LAmIe e s 30 610
White sandy lime and water .................. ... ..... 21 631

NOTE: When completed, the well was cased with 128 feet of 8% and 320 feet
of 6-inch casing., At 320 feet the static water level was 124 feet and upon com:
pletion 150 feet. The yield was 20 gallons per minute (pump capacity) with no
drawdown. The following is a formational summary from an examination of the
samples:

Thiclkness, Deplh,

Feet I'eet
Canadlan system:
Roubidoux formatlon: ............ .. .. . il 160 160
Ovarkian system:
Upper Gasconade formation: .................. .. ..., 150 310
lLower Gasconade-Van Buren formations: ................. 321 631

Sample log of the Missouri Arkansas Power Company well. Location: SE sec.
3, T. 24 N., R. 6 E., in Poplar Bluff, Butler County, Missouri. Elevation:
335 feet. Completed in January 1915 by Sewell Well Company, St.
Louis, Missouri. Well No. 3 on map, Pl. 1. Mo. G. S. No. 1825.

Thickness, Depth,
Feet Fect
Quaternary system: !
Pleistocene series:
Recent alluvium:
Sand chiefly a few rounded, mostly small angular grains,

white, some blue white chert and stream pebbles .... 17 20
Clay, dark, including impure quartz .................... 15 35
No sample from 35 to 49 feet .............. .. 14 49
sand chiefly, white, small angular grains, some gray

dolomite and brown chert pebbles ................. 36 85

Ozarkian system:
Upper Gasconade formation:
Dolomite, finely crystalline, gray to dark brown, brown

chert, and white sand grains .................... .. 5 90
Dolomite, dark gray to dark brown, very finely crystalline,

a few particles of brown chert and some white sand

grains .............. R 5 95
Same as above, less sand ...... ... iiiieiiii e 5 100
Dolomite, gray to brown, very finely crystalline ........ 5 105
Dolomite, light brown to dark brown, finely crystalline ... 5 110
Dolomite, gray to blueish, crystalline, a few particles of

chert and some white sand grains probably from

ADOVE ettt ee e e e 5 115
Dolomite, brown to dark brown, fine, brown chert, white

SATIA v e e 5 120
Dolomite, brown, finely crystalline, some sand grains .... 5 125
Dolomite, brown to bluish-gray ................c.ooo.0nn 5 130
Dolomite, blue crystalline, a few splinters of brown chert 5 135
Dolomite, gray, .fine-grained ........... ... 5 140
Dolomite, gray, light to dark, fine to crystalline ......... 10 150
SAmMe A8 @DOVE .. vvter e ey 5 155
Chert, yellow to blue, some dolomite ..........ciiiaiian 5 160
Gray to blue-gray dolomite and chert .........coiieienn 5 165
Dolomite, gray, light to dark, fine-grained, a little chert .. 5 170
Dolomite, light to dark gray ................ccoeeennen 5 175
Dolomite, gray, fine-grained ................c.oonnninnn 5 180
Dolomite, dark gray, finely crystalline, shows pitted surface

under MICrOSCOPE ..o vur e eeanieaenenosenns 5 185
Dolomite, DIUE-EIAY . ..uvvrvrenruirrer et e ot 3 190
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Sample log of the Missouri Arkansas Power Company well—Continued.
Thickness, Depth,

Feet Feet
Lower Gasconade-Van Buren formation:

Gray dolomite ............ .. ... ... . .. 5 195
Gray dolomite ......... ... ... . ... .. 5 200
Dolomite, gray, chert, dark blue .......... ... .. ... .. .. 5 205
Dolomite, gray chert .............. ... ... ... .. .. . . ... .. 5 210

Dolomite, light gray, chert light to dark, one piece shows
faint oolitic strueture ................ . . .. .. ... .. .. 5 215
Dolomite, light gray, fine chert, bluish ............. ... . 5 220
Dolomite, light gray, finely crystalline, chert, bluish 5 225
Dolomite, bluish-gray, to light gray, finely crystalline 5 230
Dolomite, light gray, crystalline ................ ...... . 5 235
Same as above ..................... ... 5 240
Dolomite, gray crystalline ......... . . ... .. . o 5 245
Same as above, some chert .......... ... ... .. .. ... . 5 250
Same as above ............. ... 5 255
Dolomite, brown ................... ... ... 5 260
Dolomite, gray, chert, white to blue ............. .. .. .. 5 265
Dolomite, gray crystalline, cherty light colored ....... . 5 270
Dolomite, blue-gray, finely crystalline ................. . 5 275
Same as above .......... ... 5 280
Dolomite, cream colored, chert white to cream color 5 285
Same as above ............. ... . 5 290
Same as above ................. .. 5 295
Same as above . ............ .. 5 300
Same as above . .......... ... 5 305
Dolomite, light gray to blue ................ .. ... ... .. 5 310
Dolomite, light gray, chert lightblue .... ......... .. . . . 5 315
Same as above ................ . 15 330
Dolomite, gray, chert, yellow brown to blue ........... . 5 335
Same as above ............... o 5 340
Dolomite, white, chert, white to cream color ........... 5 345
Same as above, cuttings stained brown ................. 5 350
Dolomite, light gray, finely crystalline, chert light colored 5 355
Same as above . ....... ... 40 395
Dolomite, gray, darker than above ..................... 5 400
Dolomite, gray, finely crystalline ............. . ... ... .. 5 405
Same as above, chert light colored .......... ..... .... .. 5 410
Same as above, a little darker ...................... ... 5 415
Dolomite, light gray, hard ..................... .. ... .. 5 420
Dolomite, gray, finely crystalline ................... ... 15 435
Dolomite, gray, chert, dark-blue ................. .. ... .. 5 440
Same as aboOve ...............i.ie 10 450
Dolomite, brownish-gray ................................ 5 455
Same as above .............. ..o 15 470
Dolomite, bluish-gray, chert ........................ ... 5 475
Same as above ................. . 5 480
Dolomite, gray, crystalline ......................... ... 5 485
Same as above ............... . 10 495
Dolomite, light gray, harder than above crystalline ..... 5 500

Dolomite, gray, finely crystalline, a little light colored
chert ... 5 505
Dolomite, gray crystalline .............................. 5 510
Same as above ..... et e e e 15 525
Dolomite, light gray and white chert ..... A 5 530
Dolomite, brownish-gray, white to blue chert .......... 5 535
Same as above . ... 5 540

Dolomite, soft, fine light gray, has appearance of “cotton
TOCK e 5 545
“Cotton TOCK” ... ... .. 5 550
Dolomite, gray, finely crystalline, some ‘“cotton rock” 5 555
Same as above ... 5 560
Same as above ................iiiii 5 565
Dolomite, gray and “cotton rock” ...................... 5 570
Dolomite, gray, finely crystalline ...................... 5 575
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Sample log of the Missouri Arkansas Power Company well—Continued.

Thickness, Depth,

Feet Feet
Same as above ... ... 20 595
Dolomite, gray, very finely crystalline .................. 5 600
Dolomite, gray, chert blue ............................. 5 605
Dolomite, gray, chert, light blue, pyrite ................ 5 610
Dolomite, very light gray, hard chert, a few particles of
grain shale and pyrite ............... ... .. .. ...... 5 615
Same as above .. ... 5 620
Dolomite, Eray .......... ..t 5 625
Gunter member:
Dolomite, very light gray, white chert, looks like “cotton
rock”, few grains of sand ......... ... .. ... . .. 5 630
Dolomite, gray, pyrite, few graing of sand ... ... .. ... ... 5 630

Same as above ... 5 640
Dolomite, very light gray, some sand ........... ......... 5 645
Same as above, sand ... ..o e 10 655
Dolomite, gray, sand grains ................... ... ...... 5 660
Dolomite, gray, finely crystalline ....... .............. 5 665
Dolomite, light gray, few sand grains .................. 5 670
Dolomite, light gray, blue chert .................... .. . 5 G675
Dolomite, gray .. ....... ..t 5 G680
Same as above ... ... 10 690
Dolomite, light gray, few grains of sand .............. .. 5 695
Kminence formation:

Dolomite, gray ....................... e 5 700
Same as above . ... . 10 710
Dolomite, gray, some chert, oolitic ............... ... ... 5 715
Dolomite, gray to brown-gray, chert oolitic ............ 5 720
Dolomite, dark gray, free white siliceous oolites ......... 5 725
Dolomite, light gray, free white siliceous oolites ... . .. .. 5 730
Same as above ... 10 740
Dolomite, dark gray ............ i e 5 745
Dolomite, gray crystalline .............. ... ... ... .. ... 5 750
Same as above ........... PP 5 755
Dolomite, gray, Ane ....... ... . ... 5 760
Dolomite, DIUE-ETraY ...ttt i 5 765
Dolomite, gray, very crystalline, a large amount of rhombo-

hedral crystals, looking like calcite but effervescing

like dolomite ............ . . . .. . . 5 770
Dolomite, wvery crystalline, many rhombohedrons of

“dolomite” ... ... 5 775
Dolomite, BYay ... ...t e 5 780
DOIOMILE, LAY .\ v ittt et e 5 785
Same as above, less dolomitic than members above ..... .. 40 825
Dolomite, Bray ........ ..ot 10 835
Same as aboOVe ... ..t e 25 860
Dolomite, gray, dolomite crystals ................ ... ... 5 865
Same as abhovVe ... e 5 870
Same a8 ADOVE ...t 35 905
Dolomite, dark gray, free brown siliceous oolites ........ 5 910
Same A8 ADOVE ...ttt 17 927

NOTE: When the well was completed, it yielded 350 gallons of water per minute
with 190 feet of drawdown from a static level of 10 feet.

*Driller’s log of the Big Island Oil Company, Geo. Bates No. 1 well. Location:
SE NE sec. 30, T. 24 N., R. 8 E., Butler County, Missouri. Elevation:
317 feet. Completed in July 1923 by H. K. Wimple and E. Lycette. Well

No. 4 on map, Pl. 1. Mo. G. S. No. 3015.
Thickness, Depth,

Feet Feet
Sand and gravel .......... ... 337 337
Lime, flinty, some pyrites of iron ....................... 2 339
Sandstone, coarse, considerable gas, small showing of oil .. 27 366

Rock, hard, drills 2 feet per day with rotary ............ 34 400
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Sample log of the Mississippi River Fuel Company, Boste Station No. 1 well.
Location: SE SW SW sec. 9, T. 23 N., R. 5 E., near Taft, Butler County,
Missouri. Elevation: 380 feet. Completed October 10, 1941 by Wallace
Parkin and Sons of Poplar Bluff, Missouri. Well No. 5 on map, PL 1.

Mo. G. S. Log No. 7288.
Thickness, Depth,

Feet Feet
Ozarkian system:
Upper Gasconade formation:
Clay, red, chert boulders, and sandstone, probably Roubi-
doux iIn part . ..... ... 100 100
Dolomite, cream-gray, coarsely crystalline, with gray
quartzose chert, few sand grains ........... ... .. .... 60 160

Lower Gasconade formation:
Dolomite, gray-blue, crystalline, with oolitic and dolo-
moldic blue to whitechert ..................... ... .. 130 290

NOTE: The well had 86 feet of 6-inch casing and 160 feet of 5-inch liner. The
static water level was 60 feet and the yield 46 gallons per minute. At 170 feet in
depth only 7 gallons per minute was obtained.

*Driller’s log of the Big Island Oil Company, Effie M. Ruth No. 1 well. Loca-
tion: SW SW sec. 8, T. 23 N., R. 7 E., Butler County, Missouri. Eleva-
tion: 313 feet. Completed in 1922 by H. K. Wimple and E. Lycette.
Well No. 6 on map, P1. 1. Mo. G. S. No. 3012.

Thickness, Depth,

Feet Feet
Soil, black, SOft . ... .. ... s 16 16
QUICKSANA, BYaY .. i 240 256
Lime and flint, gray, hard ........ .. ... ... . .. .. ... 12 268
Sand rock, white, soft, thin streak of lignite 3 inches at 328 60 328
Mud, blue, sOft .. ... ... ... .. i 27 355
Gravel and shells . ....... ... ittt 77 432
Boulders and large gravel .............. ..ot 43 475
MU, DIOWIL ..ottt ittt e s 28 503
Mud, BIUE ...t e 31 534
Quicksand, Eray ... ...t 163 697
Lime and sandstone streaked 8ray ...........c.occeeeei... 24 721
Lime and coarse sandstone, white and gray ............. 80 801
Mud, BIUE . ..t e e 166 967

QUICKSand, SraY ... .uiitii e e e — —

NOTE: Limestone from 256 to 268 was broken; gas at 268 to 270 blew water 25
feet up derrick. Well caved badly from 355 to 432; at 967 quicksand came 350 feet up
in (well) 10-inch hole.

24-inch wooden conductor to 18 feet.
15%-inch drove to 110 feet.
12%-inch drove to 256 feet.

10-inch drove to 697 feet.

Driller’s note: “Worst formation drillers had ever been in.”

This was an unusual thickness of unconsolidated formations to be only 7 or 8
miles from the bluff line.

“Sample log of the Coastal Development Company, J. P. Pearson No. 1 well.
Location: NW NE NW sec. 27, T. 22 N., R. 6 E., Butler County, Missouri.
Elevation: 297 feet. Completed in December 1939 by Thad A. Bryant
of Texarkana, Arkansas. Well No. 7 on map, Pl. 1. Mo. G. S. No. 6614.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, coarse-to-medium, some lignite .................... 75 75
Gravel, chert, with igneous pebbles ...................... G0 135
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Sample log of the Coastal Development Company, J. P. Pearson No. 1 well—

Continued.
Thickness, Depth,
Feet Feet
Cretaceous system:
Gulf series:
Owl Creek formation:
Sand, angular, lime shells, calcareous fossils, dark blue-gray
Clay e 45 180
McNairy (Ripley) formation:
Sand, coarse-grained, micaceous, with calcareous fossils .. 40 220
Sand, in aggregates cemented with calcite, calcareous fos-
sil fragments .......... ... . i 20 240
Clay, tan, mealy, calcareous fossils ..................... 60 300
Poor samples, recirculated sand, etc. .................... 50 350
Sand, calcareous and glauconitic ........................ 40 390
Sand, white, coarse-grained, slightly calcareous and fos-
siliferous . ... ... . . . e 87 477
Sand, white, coarse-grained, with white tripolitic chert
(reworked) ... ... . 33 510
Canadian system:
Roubidoux formation:
Dolomite, buff to cream crystalline, with smooth white
sandy chert and sand ........... . ... e 190 700
NO SamPIes ...t e 53 753

Sample log of the Midwest Dairy Company well. Location: Two blocks west
of Mississippi River and due west of Frisco passenger station in Cape
Girardeau. C. sec. 5 (projected), T. 30 N., R. 14 E., Cape Girardeau
County, Missouri. Elevation: 353 feet. Completed June 1940 by Haver-
stick Well and Equipment Company of DeSoto, Missouri. Well No. 1
on map, Pl. 1. Mo. G. S. No. 6150.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene serles:
Recent alluvium:
ClaY, LAY oottt e e 23 23
Ordovician system:
Kimmswick formation:
Limestone, gray, crystalline ............................ 52 75
Decorah formation:
Limestone, dark gray, dense. Insoluble residue about 10
percent and consists of green, fossiliferous shale . ... 10 85
Plattin formation:
ILimestone, dark gray, dense to lithographic. Insoluble
residue from 2 to 15 percent, dense gray chert, silicified

fossil fragments, brown and gray silt or shale ....... 325 410
Limestone, dark gray, dense. Insoluble residue 5 percent,

silicified fossil fragment, gray shale ................. 65 475
Limestone, dark gray, conglomeratic and oolitic, many os-

AACOAE . ot i e e 5 480
Limestone, oolitic and conglomeratic .................. 25 505

Rock Levee formation:

Limestone, dark gray, dense. Insoluble residue 5 to 10 per-

cent, gray-green shale, tan shale ............. ... ... 75 555
Limestone, dark gray, dense. Insoluble residue 5 to 15 per-

cent, smooth gray dolomoldic chert with embedded sili-

cified fossil spines ........... ... ... . ... . 30 5¢
Limestone, dark gray, dense. Insoluble residue less than 5

percent, gray to tan shale ......................... 140
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Sample log of the Midwest Dairy Company well—Continued.

Thickness, Depth,
Feet Feet
Joachim formation:
Limestone, dark gray, dense, dolomitic. Insoluble residue
less than 5 percent, gray and tan shale, pyrite, some
dead, gray-white chert and very fine sand from 775
to 800 feet. White chert at 775 feet .... . ........... 75 800
Dolomite, light cream to buff, finely crystalline. Insoluble
residue 5 to 10 percent, very fine sand, brown shale,
medium-grained sandstone from 875 to 880 feet ..... 150 950
Dutchtown formation:
Limestone, dark gray to black, dense, ostracods In upper
10 feet. Insoluble residue 10 to 30 percent, gray and

brown shale . ...... ... ... 75 1025
Limestone, as above, ostracods. Insoluble residue 15 per-
cent, brown shale, some sand ...................... 20 1045
Limestone, as above. Insoluble residue 20 to 50 percent,
gray and tan shale, rounded and frosted sand ........ [610] 1105
St. Peter-Everton? formation:
Sandstone, medium-to fine-grained ..................... . 65 1170

Everton formation:
Dolomite, cream, dense to finely crystalline. Insoluble resi-

due 15 percent, sand and a little green shale .. ..... . . 20 1190
Limestone, dark gray, dense, ostracods. Insoluble residue
less than 5 percent, sand and green shale ........... 10 1200

NOTE: The well was cased from the surface to 33 feet with 10-inch casing. The
St. Peter-Everton? sandstone was shot with 75 quarts of nitroglycerin, after which
a pump test gave a yield of 80 gallons per minute with 46 feet of drawdown. The
water had a temperature of 61 degrees Fahrenheit.

Sample log of the Albert Wessell well. Location: NE NE NE sec. 17 (projected),
T. 30 N., R. 13 E., Cape Girardeau County, Missouri. Elevation: 430 fect.
Completed in March 1942 by Schneider and Gwin, Incorporated of Cape
Girardeau, Missouri. Well No. 2 on map, Pl. 1. Mo. G. S. No. 7669.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Silt, YellOW .. .. e 25 25
Ordovician system:
Joachim formation:
Dolomite, buff, finely crystalline. Insoluble residue 10 per-
cent, very fine sand, brown porous shale, white chert 50 75
Sandstone, sub-rounded, medium-grained ................ 5 80
Dolomite, cream to buff, finely crystalline. Insoluble resi-
due 5 to 20 percent, fine sand and brown porous shale 55 135
Dutchtown formation:
Limestone, dark gray to black, dense. Insoluble residue
5 to 50 percent, gray-green shale, brown shale ....... 50 185
Limestone, as above, ostracods. Insoluble residue 15 per-
cent, tan finely porous shale ....................... 15 200
Limestone, as above, ostracods. Insoluble residue 15 to
40 percent, gray-green, finely porous shale .......... 25 225
Limestone, as above, tiny ostracods. Insoluble residue 50
percent, gray-green and light gray shale with conodont
casts, a little sand .......... ... ... .. ... .. ., 35 260
St. Peter formation:
Sandstone, white, medium-grained, rounded and frosted .. 15 275
Everton formation:
Sandstone, white, medium-grained, some green shale ...... 15 290
Sandstone, white, very fine-grained, dolomitic ............ 10 300

Dolomite, cream, coarsely crystalline, sandy ............ 10 310
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Sample log of the Albert Wessell well—Continued.

Thiclkness, Depth,

Feet Feet
Dolomite, dark gray, dense, sandy ..................... 20 330
Dolomite, as above, large ostracods ..................... 10 340

NOTE: This well was cased at 36 feet with 7-inch casing. The water level
was 60 feet below the surface and the well yielded 9 gallons per minute. The thin
section of St. Peter-Everton sandstone suggested that this well might have crossed
a fault.

Sample log of the Marquette Cement Company, No. 1 well. Location: NW
SE NE sec. 18 (projected), T. 30 N., R. 14 E., Cape Girardeau County,
Missouri. Elevation: 345 feet. Completed in August 1934 by E. M.
Gould of Cape Girardeau, Missouri. Well No. 3 on map, Pl. 1. Mo.

G. S. No. 2950.
Thickness, Depth,

Feet Feet
No samples (old well deepened) ....................... 123 123
Ordovician system:
Plattin formation:

Limestone, dark gray, dense. Insoluble residue less than

5 percent, tan porous shale ......................... 82 205

TLimestone, as above, conglomeratic and oolitic ......... 5 210
Limestone, dark gray, dense. Insoluble residue 5 to 15

percent, gray and tan porous shale .................. 85 295
Limestone, dark gray, dense. Insoluble residue 5 to 15

percent, smooth gray-white, dolomoldic chert ......... 20 315
Limestone, dark gray, dense. Insoluble residue 5 percent,

gray and tan porous shale, ostracods 325 to 330 feet .. 180 495

Joachim formation:
Dolomite, buff, finely crystalline. Insoluble residue 5 per-
cent, brown shale, fine sand, some fluorite ............ 180 675
Dutchtown formation:
Limestone, dark gray to black, dense, ostracods 765 to 770
feet. Insoluble residue 10 to 40 percent, gray and
brown shale ............... it 120 795
Limestone, dark gray to black, dense, ostracods 795 to 845
feet. Insoluble residue, 20 to 50 percent, gray and

brown porous shale ............... ... vviriiinn. .. 65 860
St. Peter-Everton? formation:
Sandstone, white, medium-grained ..................... 50 910
Iverton formation:
Limestone, gray, dense, sandy ...........c. i 5 915
Dolomite, buff, finely crystalline, sandy ................. 10 925

NOTE: The well had 20-inch casing from the surface to 123 feet and 8°
casing from the surface to 266 feet. The water level stood 85 feet from the su
and when pumped at 12 gallons per minute the pumping level was 380 feet ¢
feet of drawdown. The St. Peter-Everton sandstone was shot with 550 pouw
60 percent gelatin dynamite.

Sample log of the Beechwood Club, No. 1 well. Location: C. NE
24 (projected), T. 30 N., R. 12 E., Cape Girardeau County, M
Elevation: 360 feet. Completed in April 1940 by Clark & Joh
Fredericktown, Missouri. Well No. 4 on map, Pl. 1. Mo. G

2737
Thickness,
Feet
Quaternary system:
Pleistocene series:
Recent alluvium:

Clay or silt, very fine, buff to yellow .. ............ ..... 70
Clay, gray, rather hard ................. ... .. ... ... .. .. 30

Pebbles, chert, brown stained ........................... 5
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Sample log of the Beechwood Club, No. 1 well—Continued.
Thickness, Depth,

Feet Feet
Ordovician system:
Everton formation:
Sand, medium-to-coarse, black sandy dolomite, some chert 25 130
Dolomite, dark gray to brown, finely crystalline, sandy .. 30 160
Sandstone, white, subangular, frosted grains ............ 5 165
Dolomite, dark gray, finely crystalline ................... 15 180
Sandstone, white, rounded and frosted grains ............ 15 195
Dolomite, dark gray to brown, sandy, some sandy chert ... 95 290
Dolomite, as above, sandy. Insoluble residue 5 to 20 per-
cent mostly sand, a few particles of brown shale ...... 60 350
Dolomite, dark brown to gray, finely crystalline, very sandy.
Insoluble residue about 50 percent, mostly sand, some
gray shale ............ .. 50 400
Dolomite, as above. Insoluble residue 5 to 50 percent,
mostly sand, some sandy chert and brown shale ..... 25 425

Canadian system:
Smithville? formation:
Dolomite, gray shale, brown shale, some sandy chert ...... 100 525

Powell? formation:
Dolomite, very sandy, translucent brown chert and green

SRALE L. 84 609

Sample log of the Walter Adams, No. 1 well. Location: Filling station at
northeast corner of the intersection of U. S. Highways No. 61 and No. 74.
SW cor. sec. 13 (projected), T. 30 N., R. 13 E., Cape Girardeau County,
Missouri. Elevation: 355 feet. Completed in May 1935 by E. M. Gould
of Cape Girardeau, Missouri. Well No. 5 on map, PL. 1. Mo. G. S.

No. 3379.
Thickness, Depth,
Feet Feet
Ordovician system:
Rock Levee formation:
Limestone, gray, dense. Insoluble residue 5 percent, tan
quartzose chert, silicified brachiopod fragments, brown
SNALE .. e 10 10
Limestone, gray, dense. Insoluble residue 5 to 10 percent,
gray and brown shale .......... ... .. ... . e 85 95

Dolomite and dolomitic limestone, buff to brown finely
crystalline. Insoluble residue 5 percent, brown shale
and very fine sand .......... ... .o 60 155

Joachim formation:
Dolomite, buff, finely crystalline. Insoluble residue 5 per-

cent smooth gray-white chert ...................... 5 160
Dolomite, as above. Residue 5 to 10 percent, fine sand,
brown shale .............. e 95 255
Dolomite, as above. Insoluble residue, 20 percent, rounded
and frosted sand .......... ... 15 270
Dolomite, as above. Insoluble residue 5 to 30 percent,
fine sand, brown and gray shale ................. ... ... 60 330

NOTE: From the surface to 37 feet, 6-inch casing was set. The water level
stood 35 feet beneath the surface and was at 135 feet when pumped at the rate of
8 gallons per minute.

The bluff back of this filling station was the locality at which in 1937 E. O.
Ulrich and H. S. McQueen collected a fauna which Ulrich identified as correlative
to that found in the Murfreesboro limestone of Tennessee and which he said was
Stones River in age. The oolitic and conglomeratic zone, noted in the Midwest Dairy
and Marquette Cement Company wells, would occur approximately 125 feet above the
collar of this well. Dr. Josiah Bridge stated orally on September 5, 1941 to H. S.
McQueen that fossils from this locality obtained by McQueen were also found in the
Ridley formation. Among these fossils Bridge identified Protorhyncha ridleyana.
He stated that the beds overlying the Ridley at Cape Girardeau were correlative with
the Lebanon of Tennessee, and that the Stones River was really Black River.
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"Driller’s log of the Frisco Oil and Gas Company, Disa Green No. 1 well.
Location: SW NE SE sec. 34, T. 23 N., R. 9 E., Dunklin County, Missouri.
Elevation: 410 feet. Completed in August 1921 by J. A. Tweedle. Well
No. 2 on map, PL 1.

Thickness, Depth,

Feet Feet
Surface soil ... oo 6 6
Hard sand ... o000 o 40 46
Soap stone ... oo o 1 47
Sand oo 20 67
Soapstone ... 2 69
Sand oo 18 87
Clay oo P 1 88
Sand o 7 95
Quick sand ..o 105 200
River gravel .. .......... ... ... .. ... .. . ... . ... ... 3 203
Quick sand ... oo e 75 278
Blue shale ... ... . .0 32 310
Sand and water ... 10 320
Blue shale ... ... ... .. .0 40 360
GumbOo . 6 366
Shale . ... ... 35 401
Gumbo ... 8 409
Shale . ... 120 529
Lidme shell ... ... . . 1 530
Shale ... . 38 568
GuMbO . 3 571
Shale ... . 100 671
Gumbo ..o 17 688
Lime shell ... ... 2 690
Limestone ... 1% 69114,
Sand, water, and gas sandstone . ...... ... e 20 711%
Blue shale .......... ... ... 000 9% 721
Fine sand and Isinglass ............ .. ... ... ... ... ... 9 730
Hard gumbo ... ... .. ... . 10 740
Sand and €lay . .......... 10 750
Brown marl ...... ... 11 761
Gumbo and shale ..................ccovuiiurn i 19 780
Brown or oil bearing sand, water very dark .............. 26 816
Sand roCK ... 3 819
Hard sand and boulders ...................coovuii. i, 10 829
Gumbo, green gumbo . ... ... ..
Hard sand and boulders ................. ... ... ... 53 882
Gumbo, and green gumbo ... ... ... 28 910
Soft black marl ........... .. ... .. 15 925
Gumbo and small boulders .............................. 9 934
Gumbo shale green sand and boulders ...................
Tron pyrites 1 or 2 feet thick each ...................... 28 962
Fossilized lime rock .............c v, 15 977
Sand L. 5 982
Shale o 3 985
Hard Hme . ... ... 2 987

The following correlations are suggested by the log.
Tertiary system:
Kocene series:
WIHICOX rOUD: o\ttt 320 320
Paleocene series:
Midway group:
Porters Creek formation: .............................. 368 688
Clayton formation: ............. . ...ccouiriiinnni 4 692
Cretaceous system:
Gulf series:

Owl Creek and McNairy (Ripley) formations: ............ 293 985
Canadian system:
Roubidoux? formation: ............................. ... 2 987

NOTE: The base of the Wilcox group was chosen as the water bearing sand re-
ported from 310 to 320 feet. Conceivably the hase might be at 278 feet.
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Sample log of the United States Army, Basic Flying School No. 2 well. Loca-
tion: SW SW SE sec. 28, T. 23 N., R. 10 E., Dunklin County, Missouri.
Elevation: 292 feet. Completed in September 1942 by C. M. Journey
Company of Memphis, Tennessee. Well No. 3 on map, Pl 1. Mo. G. S. No.

7937.
Thickness, Depth.,
Feet Ieet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, red and white, arkosic ............. R, o 90 90
Gravel, pea size ....... ... ... ... ... L R 25 115
Sand and gravel as above ......... .. ... ... ... o 43 158
Tertiary system:
Eocene series:
Wilcox group:
Sand, white, polished grains, coarse, some gray clay ..... 72 230
Sand, as AbOVE . ... ... 70 300
Sand, as above with gray clay .................... Lo GO 360
Paleocene series:
Midway group:
Porters Creek formation:
Clay, dark gray, much recirculated sand ................. 200 560
Clay, almost black ....... ... ... .. ... .. ... .. Lo 80 640
Clay, as above, recirculated sand .............. L 55 Gan
Clayton formation:
Limestone, white, glauconitic, fossiliferous ... ....... .. . 10 705
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, sand and recirculated limestone . ....... .......... GO 771
McNairy (Ripley) formation:
Sand, white, medium-grained, sub-rounded ............... 89 8GO

NOTE: Correlations based upon sample studies, drilling time, and driller’s
log.

The above well flowed an estimated 225 to 230 gallons per minute at ground
level. The water rose to 18 feet above the ground surface. A pump test for 72
hours showed an average yield of 525 gallons per minute with pumping level of
60 feet or a drawdown of 78 feet. After the pump was shut off, the water rose
to the surface in 2 minutes and 15 seconds. The water had a temperature of 72
degrees Fahrenheit.

Well No. 1 was drilled 1000 feet north and west of the above well and had the
same elevation. This well was completed in November 1942 by the same contractor.
It is well No. 1 on map, Pl. 1 Mo. G. S. No. 8024. The log of well No. 1 is similar
to No. 2 except that the various contacts are all 10 feet higher in elevation. Well
No. 1 was completed at 890 feet. The yield, drawdown, temperature, and flow
from this well were similar to well No. 2. In well No. 1 there was set 765 feet of
10 inc¢h pipe. Attached to the 10-inch pipe was 40 feet of 8-inch blank screen with
10 feet of lap into the 10-inch pipe and 50 feet of open screen number .012. The
top of the open screen was at 795 feet and the bottom at 845 feet.

Sample log of the City of Malden, No. 5 well. Location: Sec. 10, T. 22 N., R.
10. E., Dunklin County, Missouri. Elevation: 294 feet. Completed in
July 1945. Well No. 4 on map, Pl. 1. Mo. G. S. No. 8867.

Thiclkness, Depth,

Feet Ireet.
Quaternary system:
Pleistocene series:
Recent alluvium:

NO SAMPIES . ..ottt 10 10
Sand, polished grains, some silt ................. .. .. .. 40 50
Sand, as above, lignitic ........... ... ... ... oo 5 55
Sand, as @bOVE . . ...t e 10 65
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Sample log of the City of Malden, No. 5 well—Continued.
Thickness, Depth,

Feet Feet
Sand, coarse, with gravel ............................... 30 95
Gravel, medium to COArSe ..................oovuueeer.i. 10 105
Sand, coarse, some silt and gravel ...................... 20 125
Silt, Bray .. 5 130

Driller’s log of the Campbell Lumber Company, No. 1 well. Location: SW
SW NE see. 3, T. 21 N., R. 9 E., Dunklin County, Missouri. Elevation:
304 fcet. Completed in September 1902 by Johnson and Fleming of
Memphis, Tennessee. Well No. 5 on map, Pl. 1. Mo. G. S. No. 128.

Thiclkness, Depth,
Feet Feet

Yellow clay, a little darker than that on Crowleys Ridge .. 112 112
Orange sand and gravel, the sand has many white, loamy
clay nodules mixed in it ............... ... ... ...... 43 155
Very hard black and brown clay or marl, with numerous
very hard strata from 1 to 23 inches thick, composed
largely of iron pyrites. At some point between 700
and 750 feet a bed of logs 10 or 12 feet thick was pen-
etrated. This clay differed from any other bed struck
in the bottoms in that it contained no sand strata, and
not even a trace of the ‘“gray sand” found in other
wells was noted ......... ... e 785 940
Very fine black sand, with a large percentage of mica in
small gralns ........ .. .. ... . 20 260
The following correlations are suggested for the above record:
Quaternary system:
Pleistocene series:
Recent alluvium: . ... ... ... ... .. .. i 155 155
Tertiary system:
Eocene series:
WIICOX BrouD: ..ottt e 245 400 .
Paleocene series:
Midway group:
Porters Creek and Clayton formations: .................. 540 940
Cretacous system:
Gulf series:
McNairy (Ripley) formation: .......................... 20 960

NOTE: The well was reported to have 4-inch casing to 910 feet. The water rose
7 feet above the surface and the well flowed 18 gallons per minute at the surface.
The water had a temperature of 72 degrees Fahrenheit. The well was purchased
by the City of Campbell in 1912 and is still used without pumping, by allowing
the water to flow into their reservoir. In 1914 the City drilled a new well within
50 feet of the old Lumber Company well and at approximately the same elevation.
No log or samples were available from this drilling. The well was 960 feet deep,
an 8-inch pipe was set to 400 feet. Below that 6-inch pipe, presumably at 920 feet,
was set a 40-foot screen which was attached to the 6-inch pipe and which extended
from 920 to 960 feet. The water rose 9 feet above ground level. When pumped
at 150 gallons per minute the pumping level was 80 feet or a drawdown of 89 feet.

The top of the Porters Creek formation was suggested by the casing point of
400 feet. The Wilcox sands probably were caving into the hole and the Porters
Creek clay would offer a good point at which to case out the caving sand. This
reasoning was used in drawing the contact in the Campbell Lumber Company well.

In September of 1955 the Layne-Arkansas Company of Jonesboro, Arkansas com-
pleted well No. 3 for the City of Campbell at a depth of 935 feet in the McNairy
(Ripley) formation. The static water level was 9 feet below ground surface and
the yield 328 gallons per minute with a pumping level of 90 feet. The log of thi
well is similar to the Campbell Lumber Company well No. 1.
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Sample log of the City of Clarkton, No. 1 well. Location: Sec. 22, T. 21 N,,
R. 10 E., Dunklin County, Missouri. Elevation: 280 feet. Completed
in February 1939. Well No. 6 on map, Pl. 1. Mo. G. S. No. 5266.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
NO SAMIPlES ..ottt ittt ettt e e e e 30 30
Sand, coarse, gravel, garnet, feldspar .................... 20 50

Sample log of the City of Kennett, No. 3 well. Location: SE NE NE sec.
2, T. 18 N., R. 9 E., Dunklin County, Missouri. Elevation: 265 feet.
Completed in March 1939 by Carloss Well Company of Memphis, Ten-
nessee. Well No. 7 on map, PL. 1. Mo. G. S. No. 5293.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand and silt. Medium-coarse-grained, angular sand with
granite fragments, feldspar, chert fragments, mica ... 20 20
Sand, medium-coarse, angular, with pink feldspar and lig-
nite. Feldspar and igneous material, approximately 40

percent of sample ........ ... ... i 40 60
Sand, as above, with much lignite ...................... 25 85
Sand, coarse, containing feldspar, rock fragments, and mag-

netite ... e 15 100
Sand, as above, with a trace of rounded limestone frag-

ments, chert fragments between 110 and 125 feet .... 50 150

Pebbles of chert, jasper, quartz, feldspar, and igneous frag-
ments. Some fossiliferous chert. Pebbles average 1%
to % inch in diameter ................. ... ... ...... 25 175
Tertiary system:
Eocene series:
‘Wileox group:
Clay, white to light gray, plastic, silty in part. The samples
contain much recirculated sand ..................... 97 272
Sand, polished, angular quartz grains. Some cracked grains.
Approximately 5 percent of sample composed of black
chert fragments which give a salt and pepper effect .. 97 369
Clay, light gray, white, some small flakes of mica. The
samples contain much recirculated sand. Trace of glau-

conite at 380 feet and of lignite at 390 feet .......... 26 395
Sand and clay. Sand coarse-grained, angular, polished and
clay as above .. ... 15 410

Silt and clay, gray silt with small mica flakes, some carbon-
ized plant remains. Some sand streaks at 445, 465, and

475 feet . ... .. e 77 477
Sand, angular quartz grains, some black chert, dark min-

eral grains, magnetite, and kyanite .................. 108 585
Sand, as above, with streaks of light gray clay ......... 18 603
Sand, as above, with small nodules of manganese and iron

oxides, and streaks of gray clay .............ouuo.... 32 635
Sand, tan, brecciated grains, some dark minerals, several

tourmaline grains ................ ... ... 40 675
Clay, white and light gray, with streaks of sand. (Much

recirculated sand from horizons above) .............. 45 720

Sand, medium-fine-grained, angular, cracked, brecciated

quartz grains with some kyanite and black chert grains.

Some clay streaks between 755 and 770 feet .......... 80 800
Clay, gray, sandy, with plant remains. Some sand aggre-

gates cemented by pyrite .......... .. ... ..., 45 845
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Sample log of the City of Kennett, No. 3 well—Continued.
Thickness, Depth,

Feet Feet
Sand, white, angular quartz grains, some opaque, milky
quartz grains .......... ... ... o 10 855
Clay, sandy, gray, with plant remains and small mica flakes 13 868
Sand, medium-fine-grained, angular quartz grains, clear to
milky white in color. Some kyanite grains, some sid-
erite spherulites ............... ... .. ....... .. .. ... 67 935
Sand, as above, with streaks of light colored clay. Con-
tains limonite and siderite nodules .................. 45 980

Paleocene series:
Midway group:
Porters Creek formation:

Clay, gray, with plant remains and much siderite; both
spherulites and massive gray to tan ankeritic material 5 985

Clay, gray, almost black when wet, contains small quan-
tity of minute flakes of mica, some fine sand grains,
and leaf imprints ............. ... ... ... .. ... .. .. 20 1005

Clay, as above, with siderite and pyrite. Siderite oceurs
both massive and as spherulites. Some masses of cellu-

lar siderite with much glauconite .................... 15 1020
Clay, gray, siderite spherulites, much recirculated sand

(over 50 percent) ............... i, 15 1035
Clay, dark gray, small flakes of mica and some few plant

TEMAlng ... 25 1060

Clay, gray, as above, with more than 50 percent white pol-
ished, angular sand, probably recirculated material from

above ............ e e e e e e 130 1190
Clay, gray, as above, with small flakes of mica. Recircu-
lated sand makes up about 40 percent of the sample 85 1275

Clay, gray, with scattered fragments of foraminifera, cri-

nolds, and spines. Glauconite present in samples at

1290 and 1305 feet ...............coiiiiiii 50 1325
Clay, gray, with calcareous sandstone, glauconite, and phos-

phatic pebbles. (Much of the gray clay is probably re-

circulated Porters Creek) ..................oouoo.. .. 10 1335
Clay, gray, micaceous, sandy in part, with some calcareous

fossils, crinold and spine fragments. Trace of glau-

COMIte ... 25 1360
Sand and clay, medium-fine-grained sand, large flakes of

muscovite mica, calcareous fossil fragments, chiefly

crinoids and spine fragments ........................ 20 1380
Sand and clay, highly micaceous and calcareous, fragments

of crinoids, foraminifera and spines, and some glaucon-

ite grains. These samples contain a large percentage

of recirculated Wilcox and alluvial sand ............. 70 1450

Clayton formation:

Sandy limestone and clay. Limestone, white, fossiliferous,

with brown and green glauconite. Clay, gray, mi-

CaACeOUS, 88 ADOVE ...ttt ie ettt i ie e 13 1463

McNairy (Ripley) formation:

Sand, medium-grained, angular with some glauconite and

fossil fragments, chiefly pelecypods .................. 47 1510
Sand, as above, cemented with siderite and calcit. Pelecy-
pod fragments and glauconite grains .............. ... 10 1520

Marl, tan to gray, sandy, with mica and glaconite. Con-
tains sand lenses. Sand highly micaceous, calcareous,
and glauconitic with phosphatic nodules and fish teeth.
Below 1550 feet there is much brown altered glauconite
in oblong, spindle shaped grains .................... 80 1600

NOTE: The well was cased from the surface to 160 feet with 16-inch casing, an
from the surface to 1461 feet 4 Inches with 10-inch pipe. Attached to the 10-inc
pipe was 78 feet 4 inches of screen with 14 feet 4 inches of lap into the 10-n
pipe. A lead seal was placed at the top of the screen. The bottom of the scre
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was at 1525 feet 4 inches. The water rose to 55 feet above ground level, and the
well flowed 115 gallons per minute at ground level. A 24-hour pump test gave a
yield of 460 gallons per minute with a pumping level of 165 feet or 220 feet of
drawdown. The water had a temperature of 82 degrees Fahrenheit.

The City of Kennett has another well 155 feet in depth which obtains its water
from the alluvium and which is used as a stand-by. The well was cased from the
surface to 120 feet. An 8-inch screen 30 feet long was attached to the casing. The
water level was 30 feet from the surface. The well produced 500 gallons per minute.

Sample log of the City of Senath, No. 3 well. Location: SE SW SE sec. 2, T. 17
N., R. 8 E., Dunklin County, Missouri. Elevation: 259 feet. Completed
November 1945 by Weldon Well Company of Cape Girardeau, Missouri.

‘Well No. 8 on map, Pl. 1. Mo. G. S. No. 8948.
) Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Silt, DPPOWIL L oottt ettt e e 15 15
Sand, polished grains, coarse, igneous pebbles ............ 25 40
Clay, brown to buff, lignite, chert ........................ 130 170
Sand, polished grains, chert pebbles .................... 25 195
Pebbles, chert and quartz, polished sand grains .......... 15 210
Tertiary system:
Eocene series:
Wilcox group:
Sand, medium-to-fine grains ................ ... ... .. .. 40 250
Sand, coarse and medium grains, polished ................ 125 375
Sand, as above, chert pebbles ............... ... .. ... ... 25 400
Sand, as @DOVE . ...ttt 100 500
Sand, as above with chert pebbles ....................... 15 515
Silt or clay, YelloOW . ... ...t 25 540
Sand, coarse, some yellow clay .......................... 105 645
Clay, gray, lignite ............. .. .. . i 20 665
Silt, AT vt tei e 40 705
Clay, gray, siderite . ....... ... ... ... i il 30 735
Sand, coarse .............. e e e e e e 15 750
Shale, dark Sray .. .. .c.tuinimmniint i 25 775
Sand, coarse, pea gravel, siderite ............ ... ... .. ... 20 795
Clay, BTAY .+« v ev ettt e 10 805
Sand, coarse, lignite ............... .. ... . il 10 815
ClaY, GTAY .« vt vv ettt e 25 840
Sand, medium . ...... ... 60 900
Clay, gray, lignite ........... ... ... o 40 940
Silt, BIAY oot e 35 975
Sand, medium-to-Coarse ............ouvimiumriaeaine. 25 1000
Silt, or clay, very fine-grained ........................... 150 1150
Paleocene series:
Midway group:
Porters Creek formation:
Clay, dark gray, micaceous, conchoidal fracture ........... 320 1470
Clay, as above, glauconitic ............... ... ... ... ..., 125 1595
Clayton formation:
Limestone, white glauconitic ........................ ... 10 1605
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, darkK SILay .. ...ttt ineneniaeien i, 20 1625
Clay, as above, some medium-grained sand ............... 20 1645
Clay, @S @DOVE ..ottt ittt 15 1660
Sand, medium-grained ........... ... .. .. 10 1670
Note: Steel line measure 1670 equals 1690, correction .... 20 1690
McNairy (Ripley) formation:
Sand, medium-grained (drilled with cable tools) .......... 27 1717

NOTE: Correlations based upon sample examination, drilling time record, and
driller’s log.
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The well was cased with 10-inch pipe from the surface to 165 feet. There was
8-inch wrought iron pipe down to 130 feet with 6-inch pipe from 130 to 1680 feet.
The 6-inch pipe was attached to the 8-inch with a swedge nipple. Forty feet of 6-inch,
18 slot brass screen was set at 1717 feet and swedged to the 6-inch pipe. The screen
was slotted from 1682 to 1717 feet.

The water rose 73 feet above ground level and had a temperature of 83 degrees
Fahrenheit. The well flowed 100 gallons per minute at ground level. On a two
hour pump test the yield was 300 gallons per minute with a pumping level of 9
feet or a drawdown of 82 feet.

The City of Senath had two wells, each approximately 150 feet in depth, from
which the supply was obtained prior to drilling of well No. 3.

Drilling Time Record of City of Semath, No. 3 well

Depth in Feet Avg. Drilling Time
Formation I'rom To Interval Minutes per Foot Rock Type
Recent alluvium 0 165 165 —_ No record
165 210 45 8.3 Sand and gravel
Wilcox gr. 210 725 515 3.9 Sand and silt
725 730 5 21.0 Clay
730 740 10 13.0 Sand and clay
740 850 110 3.0 Shale and sand
850 855 5 12.0 Sand
855 1150 295 4.7 Sand and silt
Porters Creeck fm. 1150 1240 90 4.0 Clay
1240 1250 10 14.0 Clay
1250 1305 55 35.8 Clay
1305 1330 25 17.4 Clay
1330 1350 20 38.9 Clay
1350 1380 30 6.2 Clay
1380 1465 85 56.7 Clay
1465 1595 130 4.7 Clay, trace sand
Clayton fm. 1595 1605 10 11.5 Limestone
Owl Creck fm, 1605 1670 65 2.7 Clay and sand
McNairy (Ripley) fm. 1670 1717 47 _— No record

Summary log from samples of, City of Cardwell No. 1 well. Location: NE SW
SW see. 3, T. 16 N., R. 7 E., Dunklin County, Missouri. Elevation: 248
feet. Completed in July 1949 by the Weldon Well Company of Cape
Girardeau, Missouri. Well No. 8a on map, Pl. 1. Mo. G. S. No. 10902.

Thickness, Depth,

Fect Feet
Quaternary system:
Pleistocene series:
Recent alluvium: ....... ... .. .. ... . 0 i, 160 160
Tertiary system:
Eocene series:
WIICOX BTOUD: .ttt ettt e it et ettt et 760 920

Paleocene series:
Midway group:
Porters Creek and Clayton formations: .................. 520 1440
Cretaceous system:
Gulf series:
Owl Creek? formation: ................c.ooivvuninninn. .. 100 1540
MceNairy (Ripley) formation: ........................... 230 1770

NOTE: The well was cased with 130 feet of 8-inch pipe with a swedge nipple 12
Inches long and 1511 feet of 6-inch pipe perforated for 50 feet. There is no screen
data available and the yield is unknown. An electrical log of the hole was made
by the Schlumberger Company.
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Sample log of the City of Hornersville, No. 2 well. Location: SE SW NE sec.
8, T. 16 N., R. 9 E., Dunklin County, Missouri. Elevation: 246 feet.
Completed in April 1946 by Weldon Well Company of Cape Girardeau,
Missouri. Well No. 9 on map, P1. 1. Mo. G. S. No. 9110.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Silt, brown to gray . ..... ..ot 15 15
Sand, gray and brown, polished grains, igneous fragments 120 135
Gravel e 20 155
Gravel and Clay ... ...t e 15 170
BoUIAeIS .ottt e e 5 175
Clay, dark .. ... e e 5 180
Sand, with clay or silt ........ ... ... . 35 215
Sand, with chert pebbles .......... ... ... ... ... ... .... 35 250
Tertiary system:
Eocene series:
‘Wilcox group:
Silt, gray with some sand ...............cci ... 110 360
Silt, as above becoming more sandy ..................... 100 460
Sand, coarse, polished grains ........................... 50 510
Sand, as above, some silt, siderite, and lignite, with chert
PEDDIES ... e 390 900
Sand, coarse, with gray clay, lignite ..................... 100 1000
Clay, gray, some Sand .... ... tttieiinneneeeennn 125 1125
Sand, polished grains .......... ... ... i iy 100 1225
Sand, as above, some buff to brown clay ................ 100 1325
Paleocene series:
Midway group:
Porters Creek formation:
Clay, brown, and 8ray .............cceeeveuuueneranannnnn 60 1385
Clay, blue-gray, miCaceous .............couuuirueeinineenn 200 1585
Clay, as above, glauconitic ................... ... . ... ... 45 1630
Clay, blue-gray, glauconitic, calcareous .................. 130 1760
Clayton formation:
Limestone, glauconitic ............ ... ... .. i i, 10 1770
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, brown, calcareous, fossiliferous .................... 25 1795
McNairy (Ripley) formation:
Sand, glauconitic, medium-grained, some black asphaltic
material ... ... e 51 1846

NOTE: Correlations based upon sample examination, drilling time record, and
driller’s log. The well was cased with 10-inch pipe from the surface to 180 feet.
From the surface to 110 feet there was 8-inch pipe; and there was 6-inch pipe from
110 to 1890 feet. The 6-inch pipe was attached to the 8-inch with a swedge nipple.
Fifty feet of 6-inch No. 18 slot brass screen was set from 1796 to 1846 feet. The
screen had 13 feet of blank at the top which extended into the 6-inch pipe. A lead
seal was made between the blank screen and 6-inch pipe. The 37 feet of slotted screen
extended from 1809 to 1846 feet.

The water rose 81 feet above ground level and had a temperature of 88 degrees
Fahrenheit. The well flowed an estimated 150-200 gallons of water per minute at
ground level.

The City of Hornersville had a shallow well 50 feet in depth which furnished the
supply prior to drilling of well No. 2.
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Sample log of the City of Charleston water prospect hole. Location: SW NE
SW, see. 5, T. 26 N., R. 16 E., Mississippi County, Missouri. Elevation:
325 feet. Drilled in 1925 by Cart Contracting Company. Well No. 1
on map, Pl. 1. Mo. G. S. No. 2661.

Thiclness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, angular to sub-rounded grains composed of quartz,
feldspar, black chert, fragments of igncous and meta-
morphic rocks, and iron oxide minerals ............ 115 115
Tertiary system:
Kocene series:
‘Wilcox group:
Pebbles, sand, and silty clay. Pebbles composed of quartz,
granlte fragments, chert, limonite, fossiliferous lime-
stone, and quartzite. Sand subangular quartz grains
which are probably reworked Wilcox, may be “Lafay-

ette” In part ....... ... .. . . 165 280
Sand, white, polished, angular quartz grains, coarse-grained

below 350 feet. Sand contains caved alluvial pebbles 120 400
NO samples ..o 400 800

NOTE: Driller reported 15 feet of Paleozoic rock, but no samples were taken.
After the above test hole was drilled, two new wells for the city’s water supply were
completed in 1926. A number 8 screen was set in each well from 340 to 400 feet. One
of these wells (No. 2) is still in use.

Since 1926 a Layne-Bowler gravel pack well 400 feet in depth has been com-
pleted and has taken the place of one of the wells drilled in 1926. Each of the
existing wells was reported to yield in excess of 600 gallons of water per minute.

Sample log of the City of East Prairie, No. 1 well. Location: SW, sec. 25,
T. 25 N., R. 15 E., Mississippi County, Missouri. Elevation: 305 feet.
Completed in April 1937 by Carloss Well Company of Memphis, Ten-
nessee. Well No. 2 on map, PL. 1. Mo. G. S. No. 4194.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, coarse, angular, arkosic, with feldspar and igneous
rock fragments ........... ... 45 45
Sand, as above, with “lignite” which shows woody structure
but burns with difficulty (may be partly silicified) .... 15 60
Sand, as above no lignite except at 75 feet ............... 15 75
Sand and small pebbles with igneous rock fragments ...... 25 100
Sand and pebbles, quartz, brown chert, igneous and meta-
morphic fragments ............. ... 35 135
Tertiary system.:
Eocene series:
‘Wilcox group:
Sand, white, polished, angular grains. Some pink garnet
and black tourmaline; kaolin at 165 feet ............ 30 165
Sand, coarse, angular, polished quartz with some black
Chert ... e 20 185
Sand, medium-grained angular with some kaolin and silt 40 225
Sand, medium coarse, angular, with some small black chert
fragments ....... .. e 65 290
Sand, coarse, white, polished, subangular, with some dark
chert fragments ............. . ... it 20 310

Clay, white, with fine micaceous sand .................... 7 317
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Sample log of the City of East Prairie, No. 1 well—Continued.
Thickness, Depth,

Feet Feet
Sand, medium-grained, angular, with small black fragments
Of Chert .. .. . e e 48 365
Clay and silt, light grey to white mixed with sand, as above 10 375
Sand, medium-fine-grained, angular, with a trace of clay 25 400
Clay, tan to brown, with plant remains mixed with sand,
AS ADOVE . ... e 60 460
NO SAMPLES ..ottt i ittt e e 40 500
Clay, grey, Sandy . ... ...ttt 5 505

NOTE: The above well had 317 feet of 8-inch casing and 30 feet of No. 8 Cook
screen. The static water level was 7.5 feet and the yield 168 gallons of water per
minute with 166.3 feet of drawdown. In 1943 the Weldon Well Company of Cape
Girardeau, Missouri completed well No. 2 in the alluvium at a depth of 95 feet,
Mo. G. S. Log No. 8315. There was set 67 feet of 10-inch pipe and 8 feet of 8-inch
which served as a retainer for the screen packer. Twenty feet of 8-inch screen
was sealed to this. The static water level was 6 feet.

Driller’s log of the Himmelberger-Harrison Manufacturing Company, No. 1
well. Location: SW SW SE sec. 31, T. 26 N., R. 13 E., New Madrid County,
Missouri. Elevation: 301 feet. Completed in the summer of 1902 by Wm.
B. Johnson of Memphis, Tennessee. Well No. 1 on map, PL 1. Mo.
G. S. No. 270.

Thickness, Depth,

Feet Feet
(03 - 30 30
Coarse SANA . .ottt e e 110 140
Gravel ... 10 150
Gumbo Or brown Clay .. ...... ... it 40 190
Brown quick sand ............... . i 40 230
GUIMDO .« ottt e e e 10 240
Cemented gravel ............ ... ... . ...l 8 248
GUIMIDO v ottt et e e e e 197 445
ROCK . ot 1 446
GUINDO . oottt e e 20 466
Fine white sand ......... ... ... e 224 690
Limestone . ... ii it e 40 730
SaNAStONE . .. 15 745
Limestone, full of crevices and badly broken ............. 35 780

The following correlations are suggested for the above log:

Quaternary system:
Pleistocene series:
Recent alluvium: . ... ...... ..ottt 155 155
Tertiary system?:
Eocene series:
WHICOX ETOUD: i vt v e e ettt e et 95 250
Paleocene series:
Midway group:

Porters Creek formation: ..................... .. .. ..... 195 445
Clayton formation: ............... .ttt inniianennnn 1 446
Cretaceous system:
Gulf series:
McNairy (Ripley) formation: ....... ....... ... ... ..., 244 690
Canadian system:
Powell? formation: . .........ciniiiinii ittt 90 780

NOTE: The well was cased at 690 feet with 63%-inch casing. The water rose
18 feet above ground level, and the well flowed 200 gallons of water per minute at

ground level.
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“Sample log of the Lilbourn Oil Corporation, S. L. Hunter No. 1 well. Lo-
cation: SW SW SW sec. 18, T. 23 N., R. 14 E., New Madrid County,
Missouri. Elevation: 288 feet. Completed in July 1941 by R. B. Winn
of St. Elmo, Illinois. Well No. 2 on map, PL. 1. Mo. G. S. No. 7809.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, coarse, polished grains, arkosic ................... . 140 140
Sand, as above, chert pebbles ................... ... ... 50 190
Gravel, chert ..... ... ... . ... .. ... 20 210
Tertiary system:
Eocene series:
‘Wilcox group:
Clay, gray, micaceous, some sand ....................... 75 285
NO SamMPLES ..ottt 315 600
Clay, gray, micaceous ..................c.ouurioii i, 35 G35
Sand, angular, medium-grained, some gray clay ........... 60 695
Clay, gray, sandy ...............uuiuuin 105 800
Paleocene series:
Midway group:
Porters Creek formation:
Siderite, red, magnetite, gibbsitic? clay ............. ..... 10 810
Clay, gray, much siderite .............................. 55 865
Clay, dark gray ..............o. cuuuiin 135 1000
Clay, gray, sandy, slightly glauconitic ............ ....... 50 1050
Clay, gray, fine-grained sand, glauconite ................. 70 1120
Clayton formation:
Limestone, fossiliferous, glauconitic .................... 10 1130
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, brown, glauconitic and calcareous ................. 20 1150
McNairy (Ripley) formation:
Sand, gray, shaly, glauconitic, fossil fragments .......... 100 1250
Sand, medium-to-coarse-grained ......................... 35 1285
Sand, as above, calcareous, glauconitic .................. 90 1375
Sand, coarse-grained ...................iiiia 30 1405
Chert, leached, sand as above ..................u.. ... 15 1420
Canadian system:
Cotter formation:
Dolomite, with blue, gray, and white dolomoldic chert ... 35 1455

Sample log of the City of Parma, No. 1 well. Location: NW NW NE sec.
25, T. 23 N., R. 11 E., New Madrid County, Missouri. Elevation: 282 feet.
Completed in February 1936 by Carloss Well Company of Memphis,
Tennessee. Well No. 3 on map, P. 1. Mo. G. S. No. 4216.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Silt, tan, sandy toward base .................0uiur .. 15 15
Sand, course, subangular, with fragments of feldspar, horn-
blende, and igneous rock fragments ................. 25 40
Clay, brown, mixed with sand as above ................. 5 45
Sand, coarse, subangular, with feldspar and heavy mineral
fragments .......... ... 35 80
Sand, small pebbles, granite and metamorphic rock frag-
ments, fossiliferous chert and garnet ............... 50 130

Sand, coarse, gritty, with some fragments of dark chert.
Smaller grain size than above 50 feet ............... 35 165
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Sample log of the City of Parma, No. 1 well—Continued.

Thiclkness, Depth,

Feet Feet
Tertiary system:
Eocene series:
Wilcox group:
Silt, brown, fine-grained, slightly sandy ................. 5 170
Clay, gray to tan, some plant remains at 205 feet ....... 60 230
Medium-fine-grained sand, some tan to gray clay. Some
plant Temains . ..........i..iiiiei e 45 275
Sand, shaly, gray, micaceous, medium-fine-grained ....... 25 300
Sand, medium-coarse, subangular, quartz sand ........... 50 350
Sand, similar to above with some black chert ............ 10 360
Sand, fine-grained, poorly sorted, with some small mica
HaKES .ttt e 20 380
Sand, medium-grained, angular, stained orange colored ... 35 415
Sand, coarse, with feldspar fragments and schist and granite
chips. (May be largely recirculated material.) ...... 10 425
Sand, medium-fine-grained, orange colored, angular, poorly
SOTEEA © oot e e e 50 475

NOTE: The well was cased with 415 feet of 8-inch pipe to which was attached
60 feet of screen with a 5 foot blank in upper portion. The water stood 11 feet
below ground level, and a pump test yielded 200 gallons per minute with 4 feet
of drawdown. The water had a temperature of 60 degrees Fahrenheit.

Sample log of the City of Lilbourn No. 1 well. Location: Near Center, sec.
35, T. 23 N., R. 13 E., New Madrid County, Missouri. Elevation 285
feet. Completed March 1947 by Weldon Well Company of Cape Girar-
deaun, Missouri. Well No. 3a on map, PL. 1. Mo. G. S. No. 9502.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
ClaY, LAY v et vttt nin et 15 15
Sand, medium tO COArSe . .........ovirerrveinenntrny 115 130
Gravel, Chert ........ ..ttt 70 200
Tertiary system:
Eocene series:
‘Wilcox group:
Sand and silt, lignite ...... ... ... .. . . il 5 205
AS BDOVE ottt s 60 265
Clay, gray, sand polished ............ ... .. .. ooiiionnn 90 355
AS BDOVE o ittt e e e s 520 875
Paleocene series:
Midway group:
Porters Creek formation:
Clay, gray, lignite and siderite ......................... 165 940
Clay, gray, sand coarse, lignite ......................... 60 1000
Clay, gray, micaceous and silty .................. ... ... 55 1055
Clay, as above, glauconitic ........ ... ... ..o e 125 1180
Clayton formation:
Limestone, glauconitic, fossiliferous ..................... 10 1190
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, gray, sandy and glauconitic ....................... 75 1265
McNairy (Ripley) formation:
Sand, medium to fine pyritic and glauconitic ............. 70 1335

NOTE: The well was cased from the surface to 1,300 feet with 6 inch casing
1o which is attached 31 feet of screen. The water was reported to flow 45 feet above
ground level and had a temperature of 85 degrees Fahrenheit. Surface casing 8
inches in diameter was also set at 240 feet. On a pump test the well produced 100
gallons per minute with a pumping level less than 100 feet below the surface.
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*Sample log of the Cordova-Union Oil Corporation, E. Phillips No. 1 well.
Location: U. S, Survey No. 97 (SW SW NW sec. 33, T. 23 N., R. 14 E.,
projected) New Madrid County, Missouri. Elevation: 302 feet. Com-
pleted in April 1941 by Bob Milam of Smackover, Arkansas. Well No.
4 on map, PL. 1. Mo. G. S. No. 6809.

Thickness,  Depth,
Feet Feet
NO samples . ... e 735 735
Tertiary system:
ISocene series:
‘Wilcox group:
Clay, gray and light tan, with some leaf prints and plant
remains, together with polished, subangular sand and
some chert fragments. The chert and part of the sand
are recirculated material. A trace of glauconite occurs
at 800 feet .. ... ... e 180 915
Sand, medium-coarse, angular, crackled grains. The sand
has the appearance of having been derived from meta-
morphic rocks such as schists and gneisses .......... 20 1005
Paleocene series:
Midway group:
Porters Creek formation:
Sand and clay, Sand as described above and probably
chiefly recirculated. Clay, dark gray, micaceous, with
some plant remains, also brownish-gray, pale greenish-
white and pink clay. Some pyrite ................ 80 1085
Clay, gray, with some plant remains and pyrite. Fragments
are even-textured and break with shelly fracture char-
acteristic of Porters Creek formation. Contains some
large glauconite grains below 1105 feet ............. 125 1210
Clay as described above, fine-grained micaceous sand ag-
gregates, some foraminifera and numerous glauconite
grains.,
Note: The Paleocene, Midway, and upper Cretaceous, Owl
Creek contact Is extremely difficult to define. The
samples Indicate the contact may occur as high as 1240
feet, no lag in sample return being considered. The
electrical log does not define the contact and suggests
it may be at 1276 feet. The driller noted a distinct
change at 1224 feet ........... ... . iiiininn 66 1276
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, fine-grained, micaceous, with gray and brown clay.
Some calcareous fossil fragments, foraminifera and
glauconite. Pelecypod fragments .................... 34 1310
Sand, coarse-to-medium-coarse cracked grains with calcare-
ous fossil fragments (pelecypods and foraminifera) and
some glauconite grains ............ ... .o i o 50 1360
Sand, medium sized, crackled grains similar to above with
calcareous cementing material, fossil pelecypod frag-

ments, fish teeth, foraminifera, and ostracods ........ 150 1510
Sand, coarse, polished grains with weathered chert frag-
ments below 1540 feet ............ .. ... vt 50 1560

Canadian system:
Cotter formation:

Dolomite, brown crystalline, fine-grained residues consist
of gray oolitic smooth chert ......................... 60 1620

Dolomite, brown crystalline, medium-grained with zones of
very coarse crystalline dolomite at 1695 to 1710 and
from 1755 to 1775. From 1700 to 1775 gray coarsely
crystalline dolomite is interbedded with the dark
brown dolomite. Residues show gray oolitic chert. At
1755 to 1775 may be the expression of the “Swan Creek”
SANASLONE . .ottt e e 155 1775
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Sample log of the Cordova-Union OQil Corporation, E. Phillips No. 1 well—
Continued.
Thiclness, Depth,
Feet Feet
Jefferson City formation:
Dolomite, brown crystalline, medium-grained, interbedded
with gray crystalline dolomite of the same crystallinity.
At 1810 is found a brown quartzose oolitic chert ..... 115 1890
Dolomite, brown crystalline, medium-grained, interbedded,
as above, with gray to light gray crystalline dolomite.
At 1940 and at 1965 to 1980 calcite and crystalline lime-
stone becomes prominent. Most of the samples show
the characteristic brown oolitic chert of the Jeffer-
son City formation ............ ... .. .. i 110 2000
Dolomite, brown and red, medium-to-coarse-grained, crystal-
line, with white and red calcite and crystalline lime-
stone. Residues show dolomoldic chert, translucent
reddish-brown chert, and gray oolitic chert .......... 140 2140
Roubidoux formation:
Dolomite, brown and red, medium-grained, crystalline, with
white and red calcite. Calcite percentage less than the
interval from 2000 to 2140. Sand horizons from 2170
to 2185, from 2255 to 2285, and from 2335 to 2380 feet.
Residues show smooth chert with dolomold zones from
2200 to 2250 feet. White dolomoldic chert is found in
the basal Sand ...........c.oiiuiriin i 240 2380
Ozarkian system:
Gasconade formation:
Dolomite, brown crystalline, 10 percent or less white and
red calcite. Interval from 2375 to 2400 large amount
of smooth chert. Interval from 2400 to 2503 shows a
gray quartzose chert .............. .. ... ... 120 2503

NOTE: A Halliburton electrical survey was made of the hole at a depth of
2343 feet. A core was taken from 2340 to 2342 feet 9 inches, recovery being 5 inches
of brecciated, chert, and dolomite. A show of oil was reported at 1793-1798 feet.
No odor or stains were noted in the samples of cuttings.

Driller’s log of the City of New Madrid, No. 1 well. Location: C. SW SE sec.
34, T. 23 N., R. 14 E., New Madrid County, Missouri. Elevation: 295
feet. Well No. 5 on map, Pl 1.

Quaternary system: Thickness, Depth,
Pleistocene series: Feet Feet
Recent alluvium:
[ T2 6 6
[ 721V 109 115

NOTE: The well had 85 feet of casing to which was attached 30 feet of screen.
The water level varied with the stage of the Mississippi River and had a range of
from 0 to 30 feet beneath the surface. The well produced 400 gallons per minute
with not over 10 feet of drawdown.

The City has a second well of the same depth located about 300 feet from well
No. 1. Well No. 2 had 95 feet of 8-inch casing to which was attached 20 feet of
screen. The yield, water level, and drawdown were similar to well No. 1.

*Sample log of the U. S. Bureau of Mines, R. B. Oliver, Jr., No. 1 well. Loca-
tion: C. SW SW sec. 29, T. 22 N., R. 11 E., New Madrid County, Missouri.
Elevation: 278 feet. Completed May 25, 1945 by Pioneer Drilling Com-
pany of Mt. Vernon, Illinois. Well No. 6 on map, PL. 1. Mo. G. S. No.

8882.
' Quaternary system: Thickness, Depth,
Pleistocene series: Feet Feet

Recent alluvium:
Sand, medium-to-coarse, chert fragments, igneous particles 133 133
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Sample log of the U. S. Bureau of Mines, R. B. Oliver, Jr., No. 1 well—
Continued.

Thickness, Depth,

Feet Feet
Tertiary system:
Iocene series:
Wilcox group:
Clay, blue plastic ........ . ... . .. . . e 247 380
Clay, blue plastic, slightly sandy ....... ... ... ... ... .. .. 40 420
Clay and sandy Clay . ... e e 330 750

Paleocene series:
Midway group:
Porters Creek formation:
Clay, gray to black, somewhat micaceous ............ .. . 230 980
Clay, as above, glauconitic from 975 feet, glauconite in-
creasingly abundant in lower portion, somewhat sandy
from 1020 to 1075 feet ... ... ... ... ... L 95 1075
Clayton formation:
Limestone and marl, very glauconitic ................... 10 1085
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, brown to blue, micaceous, glauconitic, slightly marly
and SaNAyY . ... e 45 1130
McNairy (Ripley) formation:
Sand, medium-to-fine, micaceous, much pyrite from 1240
1o 1296 feet .. ... . . 166 1296

Canadlan gystem:

Jefferson City formation:

Dolomite, gray and brown crystalline. Residue small, chert,

gray and brown dolomoldic. Some oolitic chert and

free white silicified oolites ............. ... ... ... 0. 34 1340
Dolomite, brown, crystalline. Residue about 25 percent.

Chert brown and white, smooth, oolitic, some quartz

and AN ... e 50 1390
Dolomite, brown crystalline. Residues small, smooth gray

and white chert, oolitic. Some finely porous and

dolomoldic. A little pyrite in lower 25 feet .......... 110 1500
Dolomite, brown to gray, crystalline with small amounts

of calcite. Residue small, black chert, dolomoldic and

and PYTIte ... ... s 15 1515
Dolomite, brown, coarsely crystalline, vuggy. Small resi-

due, black porous chert and gray chert. Some oolitic

and dolomoldiC . ......c.iii s 25 1540
Dolomite, brown crystalline. Residue about 20 percent,

gray and black porous silt or silica, a little white dolo-

moldic silica and some black shale .................. 75 1615
Limestone, brown, dense to finely crystalline. Residue

about 20 percent as above with a little very fine sand

and SOMe QUATEZ . ... .v vt 35 1650

Roubidoux formation:

Dolomite, brown and gray, crystalline to dense. Residue,

gray porous silt, oolitic and sandy chert ............. 45 1695
Dolomite, brown, crystalline, some vuggy. Residues about

20 percent, rounded sand, sandy and oolitic chert,

white and tan oolite in chert ....................... 160 1855
Dolomite, brown, crystalline, some calcite. Residues about

20 percent, smooth gray chert, oolitic, dolomoldic, and

sandy. Sphalerite at 1935 feet ................ .. ... 95 1950
Dolomite, brown, crystalline. Residues 20 to 40 percent,
rounded sand, quartz, sandy chert .................. 50 2000

Dolomite, brown, crystalline. Residues 20 percent, siltstone,
sand, sandy chert and smooth gray-blue chert, some
free brown silicified oolites .................. ... .. .. 45 2045
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Sample log of the U. S. Bureau of Mines, R. B. Oliver, Jr., No. 1 well—
Continued.

Thickness, Depth,
Feet Feet
Ozarkian system:
Gasconade-Van Buren formations, undifferentiated:
Dolomite, gray to brown, crystalline to dense. Residue
small, siltstone, smooth gray chert, dolomoldic, white
chert and quartz ........... ... .. i, 95 2140
Dolomite, gray to light brown. Residue about 20 percent,
smooth white dolomoldic chert, tan oolites in chert,
QUATEZ &Lttt ettt et e e e e e e e e e 90 2230
Gunter member:
Dolomite, gray to brown, crystalline. Residues small,
rounded sand, gray dolomoldic and sandy chert ...... 60 2290
Eminence formation:
Dolomite, dark gray to brownish-gray, crystalline. Residues
average less than 10 percent, gray chert, pyrite, quartz
and free white oolites. Galena at 2390 feet .......... 180 2470
Potosi formation:
Dolomite, brown, coarsely crystalline. Residues small,
quartz, banded quartz druse, brown granular silica.
Core No. 1, from 2717 to 2720 feet, 3 feet of recovery;
dolomite, dark brown, crystalline, slightly vuggy, vugs
lined with quartz crystals and kaolinite (?) .......... 305 2775

Cambrian system:
Elvins group:
Derby-Doerun and Davis formations (undifferentiated):

Dolomite, brown, coarsely crystalline and gray crystalline
to dense. Residues small, sand, quartz, pyrite, silt,
dark brown granular silica, and kaolinite (?). Core
No. 2, from 2900 to 2905 feet, 4 feet of recovery; dolo-
mite, almost black, crystalline, slightly vuggy. Residue
very small, dark brown to black porous silt, with little
quartz and kaolinite(?). Core No. 3, from 2952 to 2967
feet, 9 feet of recovery; dolomite cream, coarsely crys-
talline, slickensided(?) some black crystalline with
calecite veins. Residue very small, white, lace-like
silica, pyrite, few medium sized sand grains rounded,
some quartz and brown granular silica. Core No. 4
from 3085 to 3090 feet, 1 foot 3 inches of recovery;
dolomite, light gray, coarsely crystalline. Residue
very small, gray silt, pyrite, very fine rounded sand
grains, pale green shale ...............civiiunnn.nn 395 3170

Dolomite, gray, crystalline, vuggy, some calcite veinlets be-
low 3250 feet. Residues very small, waxy green shale,
glauconite, extremely fine sand, pyrite, gray silt, doubly
terminated quartz crystals, kaolinite(?) ............. 220 3390

Bonneterre formation:
Dolomite, brown to gray, crystalline, some calcite. Resi-

dues small, shale black and brown, gray lace-like silica 110 3500
NO SamMIPIeS ..ot et 27 3527
Dolomite, brownish-gray, crystalline, some pink. Residues

small, green dolomoldic shale, gray shale ........... 103 3630

Core No. 5, from 3630 to 3636 feet, recovery 3 feet 6 inches.
Dolomite, cream, finely crystalline to dense, some pink.
Residue extremely small, fine sand grains, kaolinite

(?), a few specks of red hematite, smooth white chert 6 3636
Dolomite, gray to brown, crystalline. Residue small, black
Shale ... e et 9 3645

Dolomite, gray to brown, crystalline. Residue about 30

percent, gray to greenish-gray clay with mica; appears

to be metamorphic .......... ... 10 3655
Dolomite, gray dense. Residues small, brown and black

=3 ¢ T ) - 35 3690
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Sample log of the U. S. Bureau of Mines, R. B. Oliver, Jr., No. 1 well—
Continued.

Thickness, Depth,

Feet Ieet
Dolomite, gray, dense. Residues clay with mica; appears to

be metamorphic ........ ... ... i 28 3718
Core No. 6, from 3718 to 3728 feet, recovery 5 feet. Dolo-
mite, cream-gray, finely crystalline to dense with black
shale bands, one nodule of dark brown sub-translucent
chert. Residue small, black and gray shale, quartz and

red hematite ........ ... i 10 3728

NOTE: Drilling time was kept for the entire depth below 195 feet. An clectrical
survey was made from 183 to 1313 feet and a caliper log made from 100 to 752 feet.
A total of 141 bits were used in the drilling.

The well was cased with 15%-inch pipe from the surface to 183 feet and with
10%-inch casing to 1312 feet. Between depths 2920 and 3009 feet, water was en-
countered which flowed 50 feet above ground level at an estimated 700 gallons per
minute. After several failures to shut off the water by cementing, 83 -inch casing
was set from the surface to 3091 feet. Another flow of water was encountered at
3500 feet, and circulation was lost at several points below that depth. Several
attempts were made to cement off this water but all failed, making it necessary to
set a string of 4-inch standard pipe at 3728 feet.

Drilling Time Record of U. S. Bureau of Mines, Oliver No. 1 well

Depth in Feet Avg. Drilling Time
Irormation I'rom To Interval Minutes per Foot Roclk Type
Recent alluvium 0 133 133 — No record
Wilcox gr. 133 195 62 — No record
195 210 15 13.1 Clay
210 380 170 4.4 Clay
380 750 370 0.7 Clay, sandy
Porters Creck fm, 750 860 110 1.3 Clay
860 1030 170 5.5 Clay
1030 1075 45 0.6 Clay, slightly
sandy
Clayton fm. 1075 1085 10 5.1 Limestone and
marl
Owl Creek fm. 1085 1130 45 0.9 Clay, slightly
sandy
McNairy (Ripley) fm. 1130 1200 70 0.6 Sand
1200 1296 26 5.0 Sand and pyrite
Jefferson City fm. 1296 1311.5 15.5 18.7 Dolomite
1311.5 1360 48.5 6.7 Dolomite
1360 1650 290 49.7 Dolomite and
chert
Roubidoux fin. 1650 1920 270 36.5 Dolomite
1920 1970 50 88.7 Dolomite
1970 2007 37 103.2 Dolomite
2007 2028 21 74.6 Dolomite
2028 2035 7 122.9 Dolomite
2035 2045 10 62.0 Dolomite
Gasconade— 2045 2105 60 53.9 Dolomite
Van Buren fms. 2105 2168 63 89.8 Dolomite
2168 2230 62 65.0 Dolomite
Gunter mem. 2230 2290 60 50.5 Dolomite

Eminence fm. 2290 2470 180 44.6 Dolomite
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Drilling Time Record of U. S. Bureau of Mines, Oliver No. 1 well—Continued.

Depth in Feet Avg. Drilling Time
Formation From To Interval Minules per Foot Rock Type

Potosi fm. 2470 2696 226 40.6 Dolomite

2696 2765 69 97.8 Dolomite

2765 2775 10 70.2 Dolomite
Elvins gr. 2775 2828 53 72.7 Dolomite

2828 2945 117 45.5 Dolomite

2945 2951 6 0 Lost circulation

2951 2984 33 17.3 Dolomite

2984 3009 25 5.7 Dolomite

3009 3018 9 — No record

3018 3327 309 25.2 Dolomite

3327 3389 62 12.2 Dolomite
Bonneterre fm. 3389 3630 241 21.1 Dolomite

3630 3728 92 44.8 Dolomite

*Driller’s log of the J. J. Hobbitzel, No. 1 well. Location: NW cor., sec. 23,
T. 21 N., R. 10 E., New Madrid County, Missouri. Elevation: 266 feet.
Completed in 1911 by Wm. Shriver of St. Louis, Missouri and John
Sullivan of Wichita, Kansas. Well No. 7 on map, Pl 1.

NOTE: The following information in regard to this well appears in the files of
the Missouri Geological Survey:

“At 90 feet we found a well-preserved walnut log. At 300 feet we had cave
that took three large loads of wood to save the derrick. At 600 feet a layer of coal,
but not in paying quantities. At 1200 feet the first formation a sand stone rock two
and a half feet. After going through the rock one of the greatest artesian wells you
ever saw. It seemed we had struck the bed of the ocean as the drill wanted to go on
down.

We drew the pipe as much as we could and quit. Going down about 900 feet
we found as well-preserved oyster shells as you could get out of the ocean.”

There is a possibility that the artesian flow of water at 1200 feet might have been
in the McNairy (Ripley) sand.

Summary log from samples, City of Gideon No. 4? well. Location: NE SW
SE, sec. 13, T. 21 N., R. 10 E., at water tower on west side of Gideon,
New Madrid County, Missouri. Elevation: 268 feet. Completed July
6, 1949 by Weldon Well Company of Cape Girardeau, Missouri. Well
No. 7a on map, PL. 1. Mo. G. S. No. 10903.

Thicleness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium: ............ ... ... .. .. ... ... ........ 251 251
Tertiary system:
Eocene series:
WIICOX gTOoUD: . ..ottt ittt e 554 805
Paleocene series:
Midway group:
Porters Creek and Clayton formations: ........ ......... 330 1135
Cretaceous system: ’
Gulf series:
Owl Creek formation: ................................. 60 1195
McNairy (Ripley) formation: ........................... 135 1330

NOTE: The well was cased with 126 feet of 10-inch pipe and 1189 feet of 8-inch
pipe which was perforated at 1300 feet. The screen was 70 feet and 8 inches of
Johnson Evidur (18 slot). The well flowed natural at 176 gallons per minute. With
the bowl assembly set at 90 to 100 feet pump went on air at 300 g.p.m. Later, pump
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assembly was lowered and well was pumped at 381 g.p.m. for 24 hours with 400
g.p.m. near end of test.

In 1955, the Layne-Arkansas Company of Jonesboro, Arkansas, completed the City
of Gideon well No. 5 at a depth of 1308 feet in the McNairy (Ripley) formation.
Upon completion, the well flowed 720 g.p.m. and the water level rose to 39 feet above
the ground level.

Sample log of the City of Portageville, No. 2 well. Location: SW SE SW sec.
30, T. 21 N., R. 13 E., New Madrid County, Missouri. Elevation: 268
feet. Completed in July 1941 by Carloss Well Company of Memphis,
Tennessee. Well No. 8 on map, Pl. 1. Mo. G. S. No. 6986.

Thickness, Depth,
Feet Feet
Quarternary system:
Pleistocene series:
Recent alluvium: ......... . .. e 192 192
Tertiary system:
Ilocene series:
WHICOX BLOUD: oot n e et et et e i 358 550

NOTIE: The above correlation is made from 7 samples of cuttings and an in-
complete driller’s log.

The well was cased from the surface to 508 feet with 8-inch pipe to which at-
tached 30 feet of 8-inch screen. The water level was 19 feet below the surface when
the pump was idle. When pumped at 100 gallons per minute there was 50 feet of
drawdown.

In 1954 the City of Portageville No. 3 well was completed by Grady Gentry of
Dyersburg, Tennessee, at a depth of 120 feet in the alluvium. A yield of 450 gallons
per minute with 4.6 feet of drawdown from a static water level of 14 feet was
reported upon completion of the well.

*Sample log of the Strake Petroleum Incorporated, T. P. Russell No. 1 well.
Location: 1310 feet north and 360 feet east of the center of the south
line of sec. 24, T. 19 N., R. 11 E., Pemiscot County, Missouri. Elevation:
271 feet. Completed in September 1941 by Taylor Drilling Company of
Centralia, Illinois. Well No. 1 on map, PL. 1. Mo. G. S. No. 7222.

Thickness, Depth,

Feet Feet
Quaternary system:
Plelstocene series:
Recent alluvium:
Sand, medium-coarse, arkosic, with many fragments of
chert, metamorphic, and igneous rocks ............ 60 60
Sand, coarse, with some small pebbles, much feldspar and
many igneous rock fragments .................. ... 30 90
Pebbles and gravel of quartz, chert, granite, basic igneous,
and metamorphic rocks. Becomes coarser grained be-
JOW 120 feet .. ovv it e 50 140
NO SAMPLEE ..ot tiiin e 470 610
(The base of the alluvium as taken from the driller’s log
is at 215 feet)
Tertiary system:
Eocene series:
Wilcox group:
Clay, gray, with mica and fine-grained angular crackled
QUArtZ SANA . ... ... 120 730
Clay, black, with leaf prints and plant remains .......... 15 745
Sand, medium-coarse, crackled, angular quartz grains, with
some gray clay ....... i 30 775
Clay, gray with some crackled, angular quartz sand ...... 30 805
Clay, white, with some sand .....................oovnnn. 25 830

Clay, gray, with siderite concretions ............. . ... 5 835
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Sample log of the Strake Petroleum Incorporated, T. P. Russell No. 1 well—

Continued.
Thickness, Depth,
Feet Feet

Clay, gray, with lignite ...................... PPN 15 850
ClaAY, LAY ottt e it et e s 15 865
Clay, gray, sandy, micaceous ...............c. . ovonnn 45 910
Marl, gray; effervesces vigorously in dilute HCl. Becomes

somewhat sandy below 940 ................. ... .. 75 985
Sand, coarse, polished, subangular crackled grains (Basal

Wilcox sand ZONE) ...ttt 135 1120
Clay, gray, pyritic (drilling time and electrical log show

a change at 1200 feet) ........... ... i 80 1200

Paleocene series:
Midway group:
Porters Creek formation:

Clay, dark gray, somewhat micaceous, some siderite con-

cretions between 1200 and 1300 feet ................ 310 1510
Core No. l—clay, gray, very compact, micaceous, core

recovery 11 feet ........ ... . i e 11 1521
Clay, gray as above, containing a small quantity of glauco-

nite from 1555 to 1570 feet
Core No. 2 taken from 1581 to 1596 feet, full recovery, core

contains small calcareous foraminifera in gray clay .. 89 1610
Clay, gray, with some glauconite and with small coiled cal-

careous foraminifera and ostracod fragments ........ 19 1629

Clayton formation:

Limestone, gray, very fossiliferous with pelecypod frag-

ments; contains glauconite and sand grains .......... 2 1631
Core No. 3—taken from 1631 to 1641, complete recovery
Limestone, as above ... ...t e Yo 1631%
Clay, gray, sandy, more than 50 percent green glauconite

Brains .. .. e e % 1632
Limestone, gray, fossiliferous ........................... 2 1634

Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, brown, very micaceous, much brown glauconite, prints
of pelecypods and gastropods in clay, some calcareous
fossils, a few fragments of lignite annd pyrite ........ 5 1639
McNairy (Ripley) formation:
Sandstone, fine-grained, angular crackled grains with glau-
conite and gray shale. Some calcareous fossil frag-

IEIES Lttt e 2 1641
Core No. 4—taken from 1641 to 1659, recovered from 1653

to 1654.
Sandstone, as above ............ ... .. .. i 18 1659
Core No. 5—taken from 1659 to 1679, recovery 5 feet
Sandstone, as above ............. i 20 1679

Sandstone, as above, cores: No. 6, 1713 to 1731, 2 feet of
recovery; No. 7, 1731 to 1750, 9 feet of recovery; No. 8,

1790 to 1808, 1 foOt YECOVErY .......oivveeunenennnn 129 1808
Sandstone, coarse-grained, angular, polished, crackled grains 57 1865
Sandstone, fine-grained, angular quartz sand with some side-

rite and pyrite cementing the grains ............... 39 1904
Sandstone, hard, very calcareous, very fine-grained, glau-

comitic ... e 6 1910
Clay or marl, sandy, calcareous, many shell and foraminifera

fragments . ......... ... e e e 113 2023
Sandstone, medium-grained, angular grains, some gray

clay. Core No. 9, 2023 to 2040, recovery 17 feet ...... 32 2055
Conglomerate, rounded and polished pebbles of black chert

and QUATLZ ... ... . e e s 5 2060

Ozarkian system:
Eminence or Potosi formation:
Dolomite, white, crystalline and dense, some VUggy ....... 14 2074
Core, dolomite white, dense with some crystalline, vuggy .. 22 2096
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Sample log of the Swrake Petroleum Incorporated, T. P. Russell No. 1 well—

Continued.
Thickness, Depth,
Feet Feet
Dolomite, white, coarsely crystalline, some pyrite ........ 44 2140
Core, dolomite, gray-white, crystalline .................. 18 2158
Dolomite, gray-tan to pink, coarsely crystalline and white,
very dense almost lithographic, a little flaky silica in
TESIAUEE © ottt e 107 2265
Core, dolomite, gray-white, crystalline, a little galena,
sphalerite and chaleopyrite .......... .o 5 2270
Dolomite, gray crystalline, some dense, almost litho-
graphic white ........ ... i 45 2315
Dolomite, cream-tan to pink crystalline ................. 18 2333
Core, dolomite, gray-white, crystalline, has appearance of
a marble, Is slickensided and sheared ............... 5 2338

Dolomite, cream-gray to pink, crystalline, residue contains

a few quartz dolomolds and quartz crystals, some

metamorphic? minerals, 2425-2450 .................. 242 2580
Dolomite, white and pink coarsely crystalline, some dark

gray and brown. Residue small, finely porous silica,

pyrite and brown shale ......... .. ... 70 2650
Dolomite, white to red, coarsely crystalline. Much basic

dyke material, brown mica, fluorite, serpentine, chlo-

rite and hornblende ....... .. ..ot 50 2700
Dolomite, {lesh colored, coarsely crystalline ............... 20 2720
Dolomite, brown medium crystalline to coarsely crystalline,

some almost black dolomite ............. ... ... ... .. 92 2812

Cambrian system:
Ilving group?:
Doerun, Derby and Davis formations:
Core, dolomite, and limestone, dense white with stringers of
red and gray. Some parts coarsely crystalline, some

green basic TOCK ... ... 9 2821
Limestone, dense, white, gray and red. Much basic dyke

material 2835-2860, mica, tale, kaolin? ............... 99 2920
Dolomite, dark gray and black, medium crystalline and

PYLLLIC ..o 30 2950
Dolomite, black, medium crystalline, pyritic. Many lingula

prachiopods at 3000 ........... .o 52 3002

Core, dolomite, black medium crystalline. Some black shale
partings and white dolomite veinlets ................
Dolomite, black medium crystalline. Some black shale
PATLINES .+ vveaiee e 63 3070
Bonneterre formation:
Shale, black, dolomitic and slightly calcareous. Dike ma-

3007

o«

terial 3100-3130. Acrotreta 3165, Pseudoagnostids 3215 159 3229
Core, shale, black, dolomitic and calcareous, containing

many fossils at 3231, Coosella ...........ccoovvinnn. G 3235
Shale, as above, lingulas and trilobites at 3435, some ser-

pentine at 3650 .. ... ... 883 4118
Jore, shale as above, containing brachiopods and trilobites 10 4128
Shale, as above, some dike rock 4250 to 4275 ............. 382 4510

Limestone, white, very finely crystalline and glauconitic.
Fossils, trilobites and prachiopods 4520—4535. Quartz-

itic in lower 25 feet ......... . i 120 4630
Dolomite, light gray, finely crystalline, containing fine sand 20 4650
Lamotte? formation:
Quartzite, dolomitic, light gray .......... ..o oo 67 4717
Core, quartzite, dolomitic, very fine-grained, light gray ... 2 4719
Quartzite, as @bOVe .. ... ..o 21 4740

NOTE: The cores from this well contained fossils which were identifiable and,
therefore, constituted an extremely important record of the age of several of the
formations in the area. The following is quoted from a letter to the Missouri Survey
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written on February 12, 1942 by Dr. L. W. Stephenson of the United States Geological
Survey:

“The larger fossils found in the upper part of core No. 3 were submitted to
Dr. Julia Gardner, and the Foraminifera to Mr. L. G. Henbest; their conclusions are
incorporated in my report. You will note that the fossils from the upper part of
core No. 3 indicate with reasonable certainty that the containing rock belongs to the
Midway group (Paleocene); the lower part of the same core is of upper Cretaceous age
and is referred questionably to the Owl Creek formation (Upper Cretaceous). The
Cretaceous-Tertiary contact therefore was cut by this core.

Upper part of core No. 3, depth 1631 feet—1641 feet.

This part of the core is divisible into two facies, an upper or greensand
facies, and a lower or limestone facies. Dr. Julia Gardner has examined
the larger fossils from both facies and reports as follows:

Greensand facies:

Ostrea pulaskensis Harris—Conclusive evidence of the Midway age
of the greensand facies.

Limestone facies:

Nuculana sp. cf. N. eoa (Gardner)

Cucullaea sp.

Ostrea sp.

Crassatellites sp.

Venericardia? sp.

Indet. venerids

Turritella sp. possibly of the group of 7. mortont Conrad Age.—~—The
shells are too poorly preserved to permit an assured age determi-
nation but there is no species included which would be out of
place in a fauna of Midway age. The Nuculana which resembles
N. eoa of the lower Midway fauna of Texas, the small, Venericard-
like molds and the Twurritelle with an overhanging anterior keel
are all most closely associated with faunas of Midway age.

Mr. Henbest reports on the Foraminifera as follows:

The 2 specimens of Foraminifera of the family Lagenidae from
the core from depth 1631-1641, Strake-Russell Well No. 1, sec.
24, T. 19 N, R. 11 E. Pemiscot County, Missouri, are species of
Planularia and are probably new. They indicate probable Paleo-
cene or Eocene Age, but this is not at all assured.

Lower part of core No. 3, depth 1631 feet—1641 feet.

Highly calcareous, slightly glauconitic, compact sand containing a
high percentage of ferruginous, water-worn grains and pellets, mostly
oxidized, but in parts of the rock gray and unoxidized; the oxidized
grains and pellets exhibit a conspicuous, bright-brownish or bronzy
sheen. Contains scattered fragments of fossils mostly in the form
of rusty molds, but includes some shell material, among which are
recognized:

Annelida:

Hamulus onyx Morton
Pelecypoda:
Inoceramus? sp. (young indiv.)
Exogyra costata Say (fragments)
Crassatella cf. C. vadosa Morton (fragment).

Geologic position: Upper Cretaceous (Owl Creek formation?).

Part of Core No. 6, depth 1713'—1731":

Gray calcareous, glauconitic, finely micaceous, fossiliferous sandstone.

Recognized:

Pelecypoda:
Breviarca aff. B. cuneata Gabb
Trigonia aff. T. eufaulensis Gabb
Pecten (Camptonectes) sp. (Small)
Anomia argentaria Morton? (young indiv.)
Cardium sp.
Tena parilis Conrad
Legumen sp. (fragment)
Linearia sp. (large, probably undescribed)
Corbula sp.
An unidentified pelecypod
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Gastropoda:
Polinices? sp. (young indiv.)
Turritella trilira Conrad
Seminola solida Wade
Bellifusus? sp. (young, incomplete)
Geologic position: TUpper Cretaceous, probably Ripley formation, possible Owl
Creek formation.

Part of core No. 7, depth 1731 feet—1750 feet:

Gray argillaceous, micaceous sand containing scattered soft fragments of
shells, including a few poorly preserved specimens of Twrritella trilira
Conrad.”

The fossils noted in the Cambrian system were tentatively identified by Dr.
Josiah Bridge of the United States Geological Survey. Bridge stated orally that the
trilobites in the core from 3229 to 3235 feet were upper Cambrian and were known
to occur in outcrops of lower Bonneterre in Missouri and the Nolichucky shale of the
Appalachian Valley area of eastern Tennessee.

The well was cased at 2131 feet with 7 inch pipe. At 2158 feet circulation was
lost, and at 2208 feet the well was flowing 150 gallons of water per minute with a
temperature of 92 degrees Fahrenheit and an air temperature of 95 degrees
Tfahrenheit. The water had an odor of hydrogen-sulphide gas. Circulation was regained
after 5 squeeze cementing operations. These operations required 523 sacks of cement,
150 pounds of cellophane, 5 loads of sawdust, 42 bales of fibrotex, and 17,000 pounds
of cotton seed hulls.

Drilling time for the hole and a driller’s log were kept. The Schlumberger Well
Surveying Corporation made an electrical survey of the hole from 3883 to 2152 feet.

Sample log of the City of Hayti, No. 4 well. Location: NE SW SW Sec. 34,
T. 19 N., R. 12 E., Pemiscot County, Missouri. Elevation: 270 feet.
Completed in January of 1947 by Weldon Well Company of Cape Girar-
deaun, Missouri. Well No. 2 on map, PL. 1. Mo. G. S. No. 9422,

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Clay, DTOWIL .ottt nuuar ettt et 25 25
Sand, coarse, polished grains, igneous chips ............. 35 60
Sand and gravel, COArSe ............cevruirnnianaireiine 35 95
Sand, coarse, polished grains ............. ... 75 170
Gravel, chert and sand ..............oiii e 40 210
Tertiary system.:
Focene series:
‘Wilcox group:
Sand, clay and lignite ......... oo 30 240
Sand, angular, medium to fine grains ................... 90 350
Clay, brown, some Silt ......... .o 150 500
Sand, Some SIIt ... 60 560
Sand, medium to fine grained ................ooe 420 980
Sand, some St ... 15 995
Sand, coarse, pyritlc ....... ..ol 25 1020
Clay, brown to black, sandy ............ccoooiiiieaaee 105 1125
Sand, medium grained, pyritie ... 135 1260
Sand, coarse, Pyritic ...........iieieiiiiieee 20 1350
Sand, medium grained .......... ..o 185 1535
Paleocene series:
Midway group:
Porters Creek formation:
Silt, gray, micaceous, SANAY it 130 1665
Clay, blue-gray, MICACEOUS ... .......onvrnrrnnaesnnns 145 1810
Clay, as above, glauconitie, sideritic .................... 40 1850

Clay, blue-gray, micaceous, glauconitic ........... ... ... 120 1970
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Sample log of City of Hayti, No. 4 well—Continued.
Thickness, Depth,

Feet Feet
Clayton formation:
Limestone, white, glauconitic and fossiliferous
Cretaceous system:
Owl Creek formation:
Sand and clay, glauconitic, fossiliferous ... ............. 30 2000
Sand and silt, glauconitic ......... ... ... ... o 20 2020
McNairy (Ripley) formation:
Sand, glauconitic ............. .. ... 5 2025
Sand, interbedded with clay, glauconitic .............. .. 35 2060
Sand, as above, some siderite ............. . ... ... 0. 80 2140
Clay, slightly sandy ............ ..o 13 2153

NOTE: Twelve and one-half inch pipe was set at 225 feet. A 10-inch pipe was
set at 200 feet. An 8-inch pipe was set from 200 feet to 1050 feet. A 6-inch pipe was
then set at 2130 feet and swedged to the 10-inch pipe at 200 feet. The lower 70 feet of
6-inch pipe was perforated and 70 feet of 6-inch screen was set opposite the perfora-
tions. The well flowed 125 gallons per minute. Temperature of water was 94.5
degrees Fahrenheit. Drilling time was recorded for the entire depth.

The City of Hayti has three wells which produced from the alluvium at a depth
of 100 feet. Well No. 3 is reported to produce 250 gallons per minute.

Sample log of the City of Deering, No. 2 well. Location: SE SW SE see. 17,
T. 18 N., R. 11 E., Pemiscot County, Missouri. Elevation: 257 feet. Com-
pleted in June 1941 by Carloss Well Company of Memphis, Tennessee.
Well No. 3 on map, Pl. 1. Mo. G. S. No. 6910.

Thicleness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Clay, gray. Some sand, arkosic ........................ 20 20
Sand, coarse-to-medium, arkosic ............... .. ... . ... 70 90
Gravel, coarse, consisting of chert quartz, igneous pebbles
garnet and feldspar, some lignite ................... 10 100
Clay, tan, same polished and angular sand .............. 20 120
Sand, coarse with chert pebbles, quartzite, feldspar and
igneous ChiPS ... ..t e e 55 175
Tertiary system:
Eocene series:
‘Wilcox group:
Clay, white, (3 samples) ........ ... it 239 414
Sand, white, crackled grains, some black chert ........... 116 530
Sandy clay and clay with leaf prints, kyanite, staurolite .. 180 710
Sand, white, coarse ........... .. 110 820
Clay, gray and brown, sandy, with leaf prints. Some siderite 200 1020
Clay, gray and white with leaf prints ................... 80 1100
Clay as above with siderite concretions ................ 20 1120
Sand, white, COArSe ... ....... it 150 1270
Paleocene series:
Midway group:
Porters Creek formation:
Clay, dark gray, micaceous, with much recirculated sand .. 330 1600
Clay, as above, very little sand ........................ 35 1835
Clay, gray, miCaceous ...........ueveeriventaneneneonns 57 1692
Clay, as above, CalCaAreOUS . ...........uovrmemunenannensns 20 1712
Clay, gray and DIrOWIL . .....c.turiieroneneneeneneneonnnn 351% 1748%

NOTE: The well was cased from the surface to 196 feet with 8-inch line pipe and
from 153 feet 5 inches to 1214 feet with 6-inch line pipe. The 6-inch pipe extended 42
feet 7 inches into the 8-inch pipe and the lap was sealed at the top with lead. A
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6-inch Cook screen was attached to the 6-inch line pipe and extended from 1214 to
1255 feet. A 6-inch pipe 23 feet 2 inches long was attached to the bottom of the screen.
At the top of the pipe was a wooden wash plug. A back pressure valve was set in a
shoe at the bottom of the 6-inch pipe at a depth of 1278 feet. The well flowed 110
gallons per minute 5 feet above ground level.

Driller’s log of the Wisconsin Lumber Company well at Deering. Location:
NE cor. sce. 20, T. 18 N., R. 11 E., Pemiscot County, Missouri. Eleva-
tion: 257 feet. Completed in January 1913 by Thomas Fleming. Well
No. 4 on map, PL 1.

Thiclness, Deplh,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
GUINDO v ettt e 15 15
7S o U S T A I I 30 45
Sand and gravel ... ... 40 85
Coarse Gravel ... ........iii e 5 90
SOoft DIUE ClAY .ottt 7 97
Coarse SANA .. vt e s 63 160
SOFL TOCK ittt ittt e s 1 161
[e) 2 ) R T T 10 171
Hard bIue Clay . ...t e 6.5 177.5
The foregoing represents the 10-inch casing.
Tertlary system:
Eocene series:
Wilcox group:

Hard bIUe ClAY .. .vvveetiin i s 62.5 240.0
LTS o Vs A g T 3.1 243.1
HATd ClAY o vttt e 20.1 263.2
HATA CLAY ot v vt vie e i e 14.7 277.9
LT N o Lo S R 4.0 281.9
TALA ClAY oot v tvna e r et 19.1 301.0
PIpe Clay . ..ooiiiuinei e 112.3 413.3
Soft clay and Sand . .......oierraiiiiiiii e 21.6 434.9
Sand (Httle ClAY) ..ot vvriin e 20.1 455.0
Ty + Vs A I 19.7 474.7
COArse SaANA .. virvet i 38.3 513.0

Driller’s log of the City of Caruthersville, No. 3 well. Location: C. SW sec.
16, T. 18 N., R. 13 E., Pemiscot County, Missouri. Elevation: 270 feet.
Completed in March 1943 by Carloss Well Company of Memphis, Ten-
nessee. Well No. 5 on map, PL. 1. Mo. G. S. No. 8149.

Thiclness, Depth,

Feet Feet
Quaternary system:
Pleistocene serles:
Recent alluvium:
Clay, BANAY . .vvorearen e 25 25
Sand, coarse, water-bearing ............c.oiieiee 68 93
Sand, coarse. Gravel boulders ...............o.oeeeeenens 85 178
Tertiary system:
FEocene series:
‘Wilcox group:
CIAY  +evvevneorannne st e 7 185
Sand, fine with lignite ............coviiiiiiiiineens 94 279
GUIIDO - v v v vver e e enannr e mansnas s sa e 4 283
Sand, white, fine, water-bearing ... 137 420
Clay, SANAY . .ouovevrncrarar 10 430
Sand, medium-tofine, Water .............ooeaiaeiieens 144 574
Clay, BANAY .. v cvevrrerenrernr s it 88 662

Clay, sandy, very hard packed .........iieeeniiiiieenns 20 682
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Driller’s log of the City of Caruthersville, No. 3 well—Continued.
Thickness, Depth,

Feet Ieet
Shale and soapstone with streaks of hard sand .......... 39 721
Rock, hard, boulders .......... ...t 18 739
Clay, SANAY ..ot e e e 41 780
Sand, medium-to-fine-grained, hard packed, water-bearing 188 968
Clay, sandy, hard ....... ... i 82 1050
Shale or gumbo, very hard ............... ... ....... 21 1071
Clay, sandy, light gray ............ . . . i i, 29 1100
Sand, white, medium-tofine ................. .. ... ... 31 1131
Clay, light gray, hard and shaly with streaks of sand .... 89 1220
Sand, white, medium-to-fine .............. ... ... .. .. ..., 110 1330
Sand, as above, grain size more even .................... 49 1379
Gumbo, or shale ......... ... it 1 1380

NOTE: Twelve inch surface pipe was set at 182 feet 10 inches. Fifty feet of
8-inch screen was set 10 feet above bottom of hole. The well produced 500 gallons per
minute with 18.6 feet of drawdown from a static water level of 4.6 feet. Temperature
of water was 80 degrees Fahrenheit.

The City Well No. 2 was completed to a depth of 812 feet by the same contractor
in 1922. Fifty feet of Cook screen was set on bottom. This well produced 400 gallons
per minute with 42 feet of drawdown from a static level of 21 feet. In 1933 Carloss
rehabilitated well No. 1 which originally was drilled to 1548? feet around 1912. At
that time the well was developed at a depth of about 1000 feet. By 1933 the screen
had deteriorated to such an extent that it could not be pulled. The casing was then
perforated just above 800 feet, and a Cook screen set at that depth. Other wells at
Caruthersville are the Missouri Power Company, 489 feet deep, and the Ice Factory,
715 feet deep, which was developed by setting a screen at 416 feet.

*Sample log of the 0. W. Killam, K. Pattinson No. 1 well. Location: 2175
feet east and 330 feet north of the southwest corner of sec. 33, T. 18 N.,
R. 13 E., Pemiscot County, Missouri. Elevation: 263 feet. Completed
in November 1941 by T. J. Conway of Kilgore, Texas. Well No. 6 on

map, PL. 1. Mo. G. S. No. 7324.
Thiclkness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Clay, gray, plastic ...... ... ... . ... . . . 30 30
Sand, coarse, polished grains, igneous chips ............. 90 120
Sand, as above, with pea gravel ......................... 25 145
Gravel ... e e 40 185
Tertiary system:
Eocene series:
Wilcox group:

Clay, gray to brown, plastic ............................ 70 255
Clay, greenish-gray, sandy .............. ... .unu... 390 645
Clay, as above, lignite ......... ... ... ... . .. .. . . . ... ... 55 700
Sand, fine with streaks of clay ......................... 65 765
Sand, medium-to-coarse, subangular .................... 30 795
Clay, light gray, sandy, calcareous, some lignite and pyrite 55 850
Clay, light gray, sandy ............. ... 105 955
Sand, medium-to-coarse, polished grains ................ 90 1045
Clay, brown, green and gray, calcareous and lignitic ..... 50 1095
Clay, as above, non-calcareous ...................c.ovvu.. 50 1145
Sand, medium-tofine-grained ........................... 30 1175
Clay, light gray, sandy . .... ... 95 1270
Sand, medium-to-fine-grained ................ .. ... ... ... 135 1405

Clay, greenish-brown, sandy, lignitic ..................... 125 1530
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Sample log of the 0. W. Killam, K. Pattinson No. 1 well—Continued.

Thiclness, Depth,

Feet

Paleocene series:

Midway group:

Porters Creek formation:

Clay, blue-gray, conchoidal fracture, siderite from 1873
to 1875 feet .. ... . ... . 470
Clay, as above, glauconitic; siderite from 2070 to 2078 feet 180

Clayton formation:

Limestone, white, glauconitic and fossiliferous .......... 10

Cretaceous system:

Gulf series:

Owl Creek formation:

Shale, brown, glauconitic ............ ... ... .. ... 4
MeNalry (Ripley) formation:

Sand, glauconitic ........ ... . ... i 29

Shale, calcareous, sandy and glauconitic, driller reports
“lime streaks” 2294-96 and 239395 ................. 257

Shale, sandy, calcareous, some siderite, driller reports “lime
streaks” 2540-43 ... .. .. 63

Shale, sandy, caleareous .......... ..o i 47

Shale, brown to black, micaceous, plastic ............... 122

Cambrian system:

Bonneterre formation:

NOTE:

Shale, black, hard, dolomitic and calcareous ............ 383
Cored from 2718 to 2731 feet, recovery 10 feet 8 inches

Core, shale ag above, igneous material .................. 16
Shale, black, hard, dolomitic ............. ... .. ... . un 204
Shale, as above, some igneous material ................. 30

Fecet

2000
2180

2190

2194
2223
2480
2543

2590
2712

3095

3111
3315
3345

This hole was lost when the surface casing collapsed. Drilling time is

available from 2091 to 2731 feet, and a driller’s log was kept for the entire footage
Correlations are based upon sample examinations, driller’s log, drilling time,
and interpretations made by geologists at the well during the drilling.

drilled.

Drilling Time Record of 0. W, Killam, K. Pattinson No. 1 well
Depth in Feet Avg. Drilling Time
Formation From To Interval Minutes per Foot  Rocl Type
Recent alluvium 0 185 185 —_ No record
‘Wilcox gr. 185 1530 1345 —_— No record
Porters Creek fm. 1530 2091 746 —_ No record
2091 2180 89 2.8 Clay
Clayton fm. 2180 2190 10 2.2 Limestone
streaks
Owl Creek fm. 2190 2194 4 3.2 Shale
McNairy (Ripley) fm. 2194 2221 27 0.6 Sand
2221 2393 172 — No record
2393 2395 2 20.0 Limestone
2395 2630 235 —_ No record
2630 2665 35 3.0 Shale
2665 2703 38 — No record
2703 2712 9 4.9 Shale
Bonneterre fm. 2712 2731 19 15.5 Shale, limy

2731 3345 614 —_ No record
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Sample log of the City of Steele, Exploratory hole. Location: SE NW NE
sec. 26, T. 17 N., R. 11 E., Pemiscot County, Missouri. Elevation: 260
feet. Completed in March of 1947 by Layne-Arkansas Company of Stutt-
gart, Arkansas. Well No. 7 on map, Pl. 1. Mo. G. S. No. 9460.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
NO SAMPIES . .ottt ittt 18 100
Sand, rounded to sub-rounded, some silt ................. 162 180
Clay, gray, Silt .. ... .o 60 240
GrAVEL o ottt e e e 35 265
NO SAMPLES . ottt ettt e e 10 275
Tertiary system:
Eocene series:
Wilcox group:
NO SAMPIES it i ittt tit ittt e 35 310
Sand, polished grains, medium ............. .. ........... 20 330
(03 =0 20 o e )2 + N 45 375
Sand, angular to sub-rounded .................. ... ... 20 395
[0 =5 - o I 25 420
Sand, sub-rounded, polished grains some silt ............. 100 520
Sand, as above, COarSe ... .........ccevmuenncucantaneanns 380 900
Sand and shale .......... . it 60 960
13 57- (= P 35 995
Sand and Silt ...... .. e i e e 120 1115
Clay, brown, gray and green .................cocivennns 95 1210
Sand, COATSE .. .. .cvvtitinrinnne et iiaene s 245 1455
Sand and silt ... it 143 1598
Paleocene series:
Midway group:
Porters Creek formation:
Clay, gray, micaceous, silt .............. ... ... .. .. ... .. 217 1815
Clay, gray, MmiCaceous . .........cuiurmuernennneenenennnn 185 2000
Clay, gray, micaceous, glauconitic, fossiliferous .......... 96 2096
Clayton formation:
Limestone, white, glauconitic ........................... 14 2110
Cretaceous system:
Owl Creek formation?:
Sand, angular, glauconitic .......... ... ... ..o oL, 20 2130
Clay, brown, glauconitic, sand angular, pyrite ............ 70 2200
McNairy (Ripley) formation:
Sand, interbedded with clay, glauconitic .................. 137 2337

NOTE: Drilling time was recorded from 1515 to 2337 feet. An electrical survey
was made by Halliburton Company from 188 to 2336 feet. Sixteen inch casing was
set from the surface to 190 feet. The City of Steele has a well 321 feet in depth
which was bottomed in the Wilcox sand, and which yields 350 gallons per minute.
The water level is 8 feet below ground level when the pump is idle.

Log of the Horton Lumber Company well. Location: NW sec. 33, T. 22 N.,
R. 4 E., Ripley County, Missouri. Elevation: 285 feet. Drilled in 1894.?
‘Well No. 1 on map, PL 1.

NOTE: No accurate log was Kept on this well, but the following information is
available:

About 5 miles southwest of Naylor an oil prospect was drilled to a depth of
990 feet in 1888 by the Horton Lumber Company. No log was preserved and the
reports available are somewhat conflicting. From unpublished Survey notes made
in 1895 by C. F. Marbut, a well about 5 miles west of Neelyville, undoubtedly the
well under discussion, was mentioned as follows: “The drill passed through a little
sand at the top and a thin layer at 25 feet from the surface. Below this to a depth
of 700 feet the drill passed through clays of various colors. At 700 feet the Paleozoic
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limestone floor was struck.” Others reported that the only solid rock encountered
on all the drilling was a layer of sandstone 12 feet thick struck at a depth of 750
feet. As the well was located only about 3 miles from the Paleozoic escarpment
(representing the old shore line) a depth of 700 feet to bed rock seemed remark-
able and a depth of 990 feet almost inconceivable but such might be the case. “An
abundance of water was encountered all the way down and all efforts to case it off
proved futile. When it was abandoned water stood at the surface.” (Shepard, 1907,
p. 178).

The following is reprinted from the December 1, 1932 issue of the Doniphan
Prospect-News and was originally published by that paper in December, 1894.

“A fairly strong flow of gas has been struck in the wildcat well being drilled
by Mr. Horton at the end of the tramway track of the Horton Land and Lumber
Company located about 15 miles southeast of this City (Doniphan). The gas comes
through 2 or 300 feet of water, the hole being somewhere in the neighborhood of
600 feet deep. This gas has the mephitic smell of gas produced in the Ohio and
Indiana flelds. The rock is the Trenton limestone, the same formation in which is
found the big oil and gas deposits of these fields.”

This great thickness of unconsolidated sediments very near the Ozark escarpment
is uncommon. There is a good possibility that much of the so-called clay consist
of red muds and completely leached dolomite of the Roubidoux and Gasconade for-
mations. The geology of the area does not permit the presence of Trenton lime-
stone and the rock is probably Canadian or Ozarkian dolomite.

Sample log of the Graysboro School, No. 1 well. Location: SW SW NW sec.
26, T. 30 N., R. 14 E., Scott County, Missouri. Well No. 1 on map, Pl
1. Mo. G. S. No. 7334.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, coarse, polished, arkosie, limonitic ................. 38 38
Ordovician system:
Kimmswick formation:

Limestone, white, coarsely crystalline, erinoidal .......... 62 100
Decorah formation:
Limestone, dark, green shale .................c.vvn.. 15 115

NOTE: The well was cased with 71 feet of 7-inch casing. The water level
stood 40 feet below the surface, and the well was reported to yield 30 gallons per
minute.

Sample log of the Missouri Institute of Aeronautics Incorporated, Harvey Parks

Airport No. 1 well. Location: NW SW NW sec. 36, T. 30 N., R. 13

E., Scott County, Missouri. Elevation: 335 feet. Completed in 1943

by Weldon Well Company of Cape Girardeau, Missouri. Well No. 3 on
map, PL. 1. Mo. G. S. No. 8329.

Thickness, Denpth,

Feet Feet
Quaternary system:

Pleistocene series:
Recent alluvium:

Clay, DIOWIL .. oieuniiretnernienasaareneiaananaeanes 25 25

Sand, medium to coarse, arkosic, pea gravel ............. 100 125

[ - =) 10 135

Sand, coarse, pea gravel ..............eiaiieiiiaiinan 15 150

Ordovician system:
Dutchtown formation:
Limestone, dark gray-black. Insoluble residue about 50
percent, gray porous shale ....................... 75 225
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Sample log of the Missouri Institute of Aeronautics Incorporated, Harvey Parks
Airport No. 1 well—Continued.
Thickness, Depth,

Feet Feet

St. Peter-Everton formation:
Sandstone, rounded and frosted grains, some well cemented 15 240
Sandstone, quartzite .............. .. ... oL 20 260
Sandstone, quartzite, stalactitic limonite Crevice? ..... ... 15 275
Sandstone, as above, some dolomite ............. .. ... .. .. 20 295
Dolomite, very sandy, some pale green shale ........ .. .. . 45 340

NOTE: A second well was drilled 300 feet due east of well No. 1 to a depth of
260 feet. Well No. 2 was cased to 114 feet with 10-inch casing, to 160 feet with
8-inch casing, and to 185 feet with 6%-inch casing. Well No. 2 produced 75 gallons
per minute with 2% feet of drawdown from a static water level of 16 feet. Well
No. 1 was constructed similar to well No. 2 and had a similar production. The yield
from these wells was above the average for the St. Peter-Everton sandstone for this
area. Apparently the sandstone was fractured and creviced which accounted for
the high yield.

Sample log of the City of Fornfelt, No. 1 well. Location: NE NW NE sec.
5, T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 366 feet. Com-
pleted in April 1937 by E. M. Gould of Cape Girardeau, Missouri. Well
No. 4 on map, Pl. 1. Mo. G. S. No. 4196.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
No samples, driller reports blue clay .................... 53 53

Ordovician system:
Joachim formation:
Dolomite, brown to cream, finely crystalline to granular.
Insoluble residue, 5 to 15 percent, fine sand, gray-brown
shale ... ... e 187 240
Dutchtown formation:
Limestone, dark gray to black, dense, ostracods. Insoluble
residue 10 to 50 percent, shale gray to tan porous, with

fossil prints ... .. . ... 130 370
St. Peter-Everton formation:
Sandstone, medium-grained, fairly well cemented .......... 60 430

Everton formation:
Limestone, dense, sandy .............. ... .. 3 433
NOTE: The well was cased from the surface to 60 feet 8 inches with 14-inch
casing and to 228 feet 5 inches with 10-inch casing. The water level stood at 3 feet
below the surface. The well produced 150 gallons per minute with 140 feet of draw-
down. No doubt much of the yield was obtained in crevices above the sandstone which
the driller reported at 204 to 206 feet, 230 to 251 feet, and 351 to 367 feet. The water
level at 247 feet rose from 20 feet below the surface to 3 feet below the surface.
No change in water level occurred in the sandstone.

*Log of the V. J. Bugg, No. 1 well. Location: SW NW NW sec. 6, T. 29 N.,
R. 14 E., Scott County, Missouri. Elevation: 342 feet. Completed in
1921. Well No. 5 on map, PL. 1. Mo. G. S. No. 2083.

NOTE: No log is available, but 18 samples below 400 feet were from the Everton
dolomite. The well site was about 70 feet above the top of the St. Peter sandstone in
the Dutchtown limestone.
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Sample log of the City of Illmo, No. 1 well. Location: SE SE NW sec. 3,
T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 400 feet. Com-
pleted in June 1933 by E. M. Gould of Cape Girardeau, Missouri. Well
No. 6 on map, PL. 1. Mo. G. S. No. 2722A.

Thickness, Depth,

Feet Feet
NO SamMPIES ..ottt i e 25 25
Ordivician system:
Plattin formation:
Limestone, dark gray, dense. Insoluble residue 5 to 10
percent, chert, smooth gray, dolomoldic ............. 80 105
Limestone, as above. Insoluble residue 5 percent, gray
Shale . ... e e 110 215
Limestone, as above, oolitic and conglomeratic ............ 10 225

Rock Levee formation:
Limestone, dark gray, dense. Insoluble residue 5 percent,
gray porous shale. Much surface sand from 235 to
B00 feet ... e 240 465
Joachim formation:
Dolomite, bufl to cream, finely crystalline to granular. In-
soluble residue 5 to 10 percent, gray and brown shale,
very fine sand, some smooth gray chert at 500 feet ... 235 700
Dutchtown formation:
Limestone, gray to black, dense, fossiliferous. Insoluble

residue 5 to 50 percent, gray to brown porous shale .. 150 850
St. Peter-Everton formation:
Sandstone, medium to fine-grained ...................... 65 915
Everton formation:
Dolomite, Sandy ... ...t e 7 922

NOTE: Considerable difficulty was experienced during the drilling of this well
caused by mud-illed crevices. The well was finally cased from the surface to 320
feet with 10-inch casing. At that depth 205 feet of 6%-inch casing was swedged to
the 10-inch casing. The bottom of the 6%-inch casing was set in a wall packer at
525 feet. The production of the sandstone was low, and the sandstone was shot with
100 quarts of gelatin in the interval 882 to 916 feet. The water level stood 68 feet
below ground level, and the well produced 40 gallons per minute as contrasted to the
Fornfelt well which produced 150 gallons per minute. In the Fornfelt well some
of the crevices above the sandstone furnished the additional water.

Sample log of the Father J. Keusenkothen, No. 1 well. Location: At Kelso,
SW NW SE sec. 7, T. 29 N., R. 14 E., Scott County, Missouri. Elevation:
430 feet. Completed in October 1938 by E. M. Gould of Cape Girardeau,
Missouri. Well No. 7 on map, PL. 1. Mo. G. S. No. 5140.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Clay, YeOW ...\ iunettie i eiinne i anienannaanns 45 45
Ordovician system:
Joachim formation:
Dolomite, buff, finely granular. Insoluble residue 5 to 10
percent, very fine sand ......... ... iiiiiiia e 80 125
Dolomite, as above. Insoluble residue, 40 percent, sand,
medium, rounded and frosted, grains ............... 5 130
Dolomite, as above. Insoluble residue 5 to 10 percent,
fine sand and tan shale .............. ... ciiininn. 75 205
Dutchtown formation:
Limestone, dark gray, dense .............ccovuiimnenioa.n 10 215
Dolomite, dark gray, dense, shaly ....................... 15 230

Limestone, gray to black, dense. Insoluble residue 5 to
50 percent, dark brown and gray shale ............. 95 325
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Sample log of the Father J. Keusenkothen, No. 1 well—Continued.
Thickness, Depth,

Feet Feet
Dolomite, dark gray. Insoluble residue 5 to 50 percent,
gray shale ...........c.ciiiuii i 30 355
St. Peter-Everton formation:
Sandstone, white .......... ... . . ... . i 10 365

NOTE: The well was cased at 60 feet with 8-inch casing. The water stood 70
feet below the surface.

Sample log of the L. W. Heisserer, No. 1 well. Location: NE NE NE sec. 8,
T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 375 feet. Com-
pleted in October 1943 by Schneider and Gwin of Cape Girardeau, Mis-
souri. Well No. 8 on map, Pl. 1. Mo. G. S. No. 8450.

Thickness, Deplh,

Feet Fect
Quaternary system:
Pleistocene series:
Recent alluvium?:
Clay, FelOW ..ottt ittt e e 20 20
ClaY, By o« ittt ettt e e e e 40 60
Clay, brown, polished sand ................ ... ... ... 20 80
Ordovician system:
Plattin formation:
Dolomite, black chert, polished sand .................... 25 105
Dolomite ... . e e 15 120
Limestone, gray dense ..............uiiriirnennernione, 35 1556

Joachim formation:
Dolomite, buff, finely granular. Insoluble residue 5 to 10
percent, fine sand, brown and gray shale ........... 180 335
NOTE: The well was cased with 85 feet of 7-inch casing. The water level was
25 feet below the surface, and the well yielded 7 gallons per minute. The driller
reported water at 135, 210, and 305 feet.

Sample log of the City of Chaffee, No. 2 well. Location: NE SW NE sec. 18
T. 29 N., R. 13 E., Scott County, Missouri. Elevation: 342 feet. Com-
pleted in 1930 by F. M. Luth of St. Louis, Missouri. Well No. 9 on map,
PL 1. Mo. G. S. No. 2147.

NOTE: No formational summary is given for this well due to difficulty in cor-
relating the 269 samples that were saved. Many geologists have examined the sam-
ples, but no agreement has been reached among them, there being almost as many
correlations as there has been geologists examining the samples. Some geologists
indicated duplication of section and ascribed it to faulting, others believed that all
the formations were developed in much greater thickness than is normal, and the
writer believes that the samples were mixed during the drilling.

In any event it appears that the alluvium was drilled to a depth of 96 feet
where the well penetrated the Everton dolomite. The Powell, Cotter, and Jefferson City
formations appeared to be present in unusual thickness. The Roubidoux section seemed
too low in sand content. The writer believes that the lowermost 50 feet represented
the Gunter member and possibly the uppermost portion of the Eminence formation.

The well was completed at depth 2075 feet. The water level was 12 feet below
the surface, and the well produced 120 gallons per minute with a drawdown of 8 feet.

Sample log of the Herman Blattel, No. 1 well. Location: NW SW NW sec. 16,
T. 29 N., R 14 E., Scott County, Missouri. Elevation: 430 feet. Com-
pleted in May 1941 by Schneider & Gwin of Cape Girardeau, Missouri.
Well No. 10 on map, PL. 1. Mo. G. S. No. 7202.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Silt, FelloOW ...ttt i et it e e 20 20
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Sample log of the Herman Blattel, No. 1 well—Continued.

Thiclkness, Depth,

Feet Feet
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, brown, coarse to fine .......... ... o 30 50
Sand, as above, black chert ................. . ... ... ... 15 65
Ordovician system:
Joachim formation:
Dolomite, cream, dense, sandy .............. vt 110 175
Dutchtown formation:
Limestone, blue-gray, shaly ............. ... v 140 315
St. Peter-Everton formation:
Sandstone, white, medium to coarse .................... 3 318

NOTE: The well was cased at 88 feet with 6%-inch casing. The water level was
00 feet below the surface, and the well produced 30 gallons per minute with no
drawdown.

Sample log of the Anton Blattel, No. 1 well. Location: SW NE SE sec. 24,
T. 29 N., R. 13 E., Scott County, Missouri. Elevation: 505 feet. Com-
pleted in May 1941 by Schneider & Gwin of Cape Girardeau, Missouri.
Well No. 11 on map, Pl. 1. Mo. G. S. No. 6850.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Clay or silt, tan ...... ...ttt 35 35
Cretaceous system:
Gulf series:
MceNalry (Ripley) formation:
Sand, medium-fine, some chert in upper and lower portions 138 173

NOTE: The well was cased at 169 feet with 6%-inch casing. The water level
was 140 feet below the surface, and the well produced 10 gallons per minute with
5 feet of drawdown.

Sample log of the Albion Anderson, No. 1 well. Location: C. SW14 sec. 19,
T. 29 N., R. 15 E., Scott County, Missouri. Elevation: 350 feet. Com-
pleted in April 1943 by Schneider & Gwin of Cape Girardeau, Missouri.
'Well No. 12 on map, PL. 1. Mo. G. S. No. 8317.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Slt, FEIIOW . ovvivtinvn et it 10 10
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, fine, aNGUIAT . .......vvvurrrrer ettt 40 50
Clay, vellow, white .......... ... oiiiiiiviiiiiinnns 35 85
Clay, yellow, blue chert (reworked) ..................... 20 105

NOTE: The well had 79 feet of 7-inch casing, and 39 feet of 5-inch cas
(perforated?) was set at 105 feet. Water level was 20 feet below the surface, :
the well ylelded 60 gallons per minute with no drawdown.
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Sample log of the Weldon Slinkard, No. 1 well. Location: C. SW SW sec. 26,
T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 400 feet. Com-
pleted in June 1942 by Schneider & Gwin of Cape Girardeau, Missouri.
Well No. 13 on map, PL1. 1. Mo. G. S. No. 7852.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium?
Silt, pea gravel, sand . ....... .. ... .. ... 45 47
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:

ot

Sand, medium to coarse ................... ... ..., 45 90
Sand, as above, chert .............. ... .. .. ... 10 100
Chert, gray and black (reworked) ....................... 5 105
Sand, as above, some chert .................. ..., 5 110

NOTE: The well was cased with 110 feet of 7-inch (perforated?) casing. The
water level was 70 feet below the surface.

Sample log of the H. V. Ashley, No. 1 well. Location: NE NE NW sec. 28,
T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 440 feet. Com-
pleted in January 1944 by Schneider Drilling Company of Cape Girardeau,
Missouri. Well No. 14 on map, Pl. 1. Mo. G. S. No. 8594.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Silt, Brown .. ... ... 25 25

Tertiary system:
Pliocene? series:
Gravel . ... e 15 40
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, fine to coarse .............. ... ... 55 95
Ordovician system:
Everton formation:
Dolomite, very sandy . .............uuuiuii 140 ' 235

NOTE: The well was cased at 143 feet with 7-inch pipe and at 235 feet with
5%-inch (perforated?) pipe. The water level was 115 feet below the surface, and
the well produced 20 gallons per minute with 5 feet of drawdown.

Driller’s log of the Catholic Church, No. 1 well. Location: New Hamburg,
SW SW SW sec. 35, T. 29 N., R. 13 E., Scott County, Missouri. Eleva-
tion: 459 feet. Completed in 1914 by A. J. Patterson. Well No. 15 on

map, PL 1.
Thickness, Depih,
Ieet Feet
Quaternary system:
Pleistocene series:
Loess:
Clay, BrOWN .. ...t 50 50

Clay, red . ... .ot 4 54
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Driller’s log of the Catholic Church, No. 1 well—Continued.
Thickness, Depth,

Feet Feet
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sandstone, white, micaceous .......... .. ... ... ... .. ... 60 114
Gravel, (probably chert) .............. ... ... ... . . ... .. 5 119
Ordovician system:
Everton formation:
Limestone, (probably dolomite) ......................... 126 245

NOTE: The water level was 135 feet from the surface. The driller reported
no drawdown, presumably a bailer test.

Sample log of the Oscar Deinberger, No. 1 well. Location: NE NE NE seec. 9,
T. 28 N., R. 13 E., Scott County, Missouri. Elevation: 380 feet. Com-
pleted in 1941 by Schuneider & Gwin of Cape Girardeau, Missouri. Well
No. 16 on map, Pl. 1. Mo. G. S. No. 7407.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
Silt, Yellow ..o 30 30
C'retaceous gystem:
Gulf series:
McNairy (Ripley) formation:
Sand, flne, angular ....... ... ... 20 50
Clay, yellow, red, green ..................couviuuunvnnn. 10 60
Ordovician system:
Everton formation:
Quartzite, medium-grained .............. ... .. ... .. ... 10 70
Dolomite, sandy, some green shale ...................... 145 215
Dolomite, sandy, some green shale, dolomite white and
brown chert, dolomoldic .................c.coviv.n., 125 340

Sample log of the Ray Lucas, Jim Norrid No. 1 well. Location: C. W15
W% sec. 6, T. 28 N., R. 14 E., Scott County, Missouri. Elevation: 390
feet. Completed in 1934 by E. M. Gould of Cape Girardean, Missouri.
‘Well No. 17 on map, PL. 1. Mo. G. S. No. 3119.

Thickness, Depth,

Feet Feet
Undifferentiated:
Clay, yellowish-brown, sandy .............c.cueienirnn.n. 50 50
Ordovician system:
Everton formation:
Dolomite, slightly sandy .......... ... 113 163

Sample log of the W. C. Pattongill, No. 1 well. Location: NW SE SE sec. 6,
T. 28 N., R. 14 E., Scott County, Missouri. Elevation: 445 feet. Com-
pleted in 1934 by E. M. Gould of Cape Girardeau, Missouri. Well No. 18
on map, PL. 1. Mo. G. S. No. 3137.

Thickness, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Loess:
50 50

SiIt, FelloOW . ot e
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Sample log of the W. C. Pattongill, No. 1 well—Continued.
Thiclness, Depth,

Feet Feet
Cretaceous system:
Gulf series:
MecNairy (Ripley) formation:
Sand, gray, medium-Coarse ...............u.iiiaiiiii.. 30 80
Sand, as above, some white clay ......................... 10 90
Sand, medium-coarse ........... ... e 50 140
Sand, as above, chert pebbles ............. ... ....... ... 5 145
Sand, as above, gray Clay .... ... ...t 5 150
ClaY, BLAY . ittt ettt e e 10 160
Ordovician system.:
Everton formation:
Limestone, gray dense, ostracods ....................... 8 168

Sample log of the City of Oran, No. 1 well. Location: SE SE SE sec. 18,
T. 28 N., R. 13 E., Scott County, Missouri. Elevation: 335 feet. Com-
pleted March 1936 by E. M. Gould of Cape Girardeau, Missouri. Well
No. 19 on map, Pl. 1. Mo. G. S. No. 3561.

Thickness, Depth,

Feet Ieet
Quaternary system:
Pleistocene series:
Recent alluvium:
Clay, yellow and Drown ..............cvoiiiiunnneennn, 15 15
Sand, Clay ... e e e 15 30
Clay, sandy, lignitic ... ...... ... ... . .. ... . ..o . 15 45
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, Very fine ....... ...t e e 20 65
Sand, very fine, iron stained .................. ... . ... .. 35 100
Sand, limonitic ............ .. .. . . L 10 110
Sand, fine . ... .. 20 130
Sand, fine, gray chert .......... ... ..., 12 142
Sand, as above, dolomite boulders ....................... 5 147
Ordovician system:
Everton formation:
Dolomite . ... ... 2 149

NOTE: The well was cased from the surface to 122 feet with 8-inch wrougnt
iron pipe to which was attached 25 feet of screen. A pump test indicated a yield
of 5 gallons per minute. The screen was then reset from 26 to 47 feet. The well
then produced 77 gallons per minute with 14% feet of drawdown from a statlc
water level of 22 feet. The water from the alluvium contained so much iron that
it was unsatisfactory.

Driller’s log of the County Court, Jail No. 1 well. Location: NE NW NW
sec. 13, T. 28 N., R. 13 E., Scott County, Missouri. Elevation: 435 feet.
Completed in December 1904 by Charles S. Wise of St. Louis, Missouri.
Well No. 20 on map, P1. 1. Mo. G. S. No. 200.

Thickness, Depth,

Feet Feet
Clay, FelloW ...ttt e 55 55
Gravel, hard ......... .o e e 10 65
Iron ore, yellow boulders, soft ......................... 30 95
QUICKSANA ...t e e 36 131
Lithographic stone, brown, medium ..................... 9 140

Quicksand and metamorphic sandstone .................. 18 158
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Driller’s log of the County Court, Jail No. 1 well—Continued.
Thiclkness, Depth,

Feet Feet
Limestone, gray, medium ................. .. ... .. . ... .. 22 180
Limestone, brown, medium; strong odors of gas .......... 50 230
Limestone, brown-buff, medium, with sand ............... 200 430
Sandstone, yellow, medium ..................... ... ... 8 438
Sandstone, gray, medium .............. . ... .. . .. . ... .. .. 9 447
Sandstone, yellow, medium coarse ...................... 28 475
Limestone, blue, medium ................... . ... ...... 95 570
Trenton limestone, brown, medium; gas odor ........... 30 G0O
Limestone, blue, medium ...... ... ... ..... . ... . . . ... .. 30 630
“Gypsum” (calcite?), white, soft; here 200 gallons of water
per minute rose within 100 feet of top ............... 20 G50
Limestone, gray, havd ............... ... ... .. . ... .. 5 655
Shale, black, medium ......... ..ot 45 700
Limestone, blue, gray, medium ................. ...... .. 135 835
Limestone, gray, hard ................cc0ro i 195 1030
Limestone, blue, gray, hard .................cooivii. .. 60 1090
Limestone, gray hard ................ ...\, 82 1172
Limestone, blue, gray, hard ............................ 8 1180
Limestone, blue, hard ......................ccoovoii. ... 20 1200
Timestone, buff, gray, hard .................... ... ..., 40 1240
Dolomite, brown, hard ......... ......... ... ... 80 1320
Dolomite, gray, hard ......... ... .. ... covuuii . 30 1350
Dolomite, buff, hard ....................... .00 ... 15 1365
Dolomite, brown, hard ....................c0ourervr.... 5 1370
Dolomite, gray, hard ............ ..., 50 1420
Dolomite, brown, hard, ray ...............ouueuuveiin. 20 1440
Dolomlite, black, hard ...............cciiiiinnnninnnn... 60 1500

NOTIS: A total of 39 widely spaced samples were available from this well. An
cxamination of the samples indicated the base of the loess and the top of the Mec-
Nairy (Ripley) sand at 55 feet. The base of the McNairy and top of the Everton
dolomite were drilled at 158 feet. The well probably bottomed in the Jefferson City
dolomite. The “lithographic stone” reported by the driller consisted of gray to
brown finely granular dolomite and was believed to belong to the Everton forma-
tion. This dolomite was also noted in wells No. 21 and 22 Scott County on map,
PL 1. The presence of McNairy below the Everton may be explained by a fault.
The dolomite has not been found in such relationship at any other locality. Mis-
placement of samples was ruled out because the three wells were each drilled by
different drillers.

The County Court well was cased to 160 feet with 6-inch casing. The water
level was 120 feet below the surface. The driller reported that approximately 200
gallons of water per minute was found at 650 feet. No cuttings could be obtained
below 1440 feet.

Sample log of the Benton Public School, No. 1 well. Location: SE NW NW
sec. 18, T. 28 N., R. 14 E., Scott County, Missouri. Elevation: 440 feet.
Completed in January 1937 by Farmington Drilling Company of Farming-
ton, Missouri. Well No. 21 on map, Pl. 1. Mo. G. S. No. 4279.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
Loess:
L3 R 7+ S 55 55
Cretaceous system.:
Gulf serles:
McNairy (Ripley) formation:
Sand, fine to medium, micaceous, chert pebbles .......... 40 95
Sand, white, coarse ............. .. il 35 130

RECEIVED yyy 25
454245
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Sample log of the Benton Public School, No. 1 well—Continued.

Thickness, Depth,

Ordovician system: Feet Feet

Everton formation?:
Dolomite, gray to black, finely granular .................. 15 145
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:

Sand, coarse, white ......... .. ... . . i 5 150
No samples below 150. Drillers log 150 to 183
Cretaceous and Ordovician systems:

Lime, gray, hard ............. .. i 15 165

Sand, yellow and brown, medium ....................... 5 170

Sand, BrOWIL . ..\ttt et ittt e e 5 175

Sand, white, soft, carries lots of water .................... 5 180
3 183

Dolomite, blue-green, hard .................. ... ........

NOTE: The well was cased with 134 feet of 8-inch casing and 143 feet of 6-inch
casing. The water level was 120 feet below the surface, and the well yielded 4%

gallons per minute by bailer test.
It will be noted that this well encountered Everton dolomite with Ripley sand

above and below it. The sand from 145 to 150 might have come in due to a faulty
casing seal. No samples were available below 150 feet with which to verify the

driller’s log.

Sample log of the Tom Scott, No. 1 well. Location: NW SW SW see. 13,
T. 28 N., R. 13 E., Scott County, Missouri. Elevation: 400 feet. Com-
pleted in August 1935 by E. M. Gould of Cape Girardeau, Missouri.

Well No. 22 on map, P1. 1. Me. G. S. No. 3455.
Thickness, Depth,

Quaternary system: Feet Feet
Pleistocene series:
Loess:
Silt, tan ... e e s 40 40

Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, gray, micaceous, sandy
McNairy (Ripley) formation:
Sand, medium-to-Coarse . ........ ...t 115 155
Ordovician system:
Everton formation:
Dolomite, gray to black, fine-grained .................... 15 170
Cretaceous system:
Gulf series:
MecNairy (Ripley) formation:
Sand, COarSE .. ...ttt e 38 208

NOTE: The well was cased at 158%% feet with 6-inch casing. The water level
was 70 feet below the surface and the well yielded 10 gallons per minute with 25
feet of drawdown. In 1937 the well had filled with sand, and the yield declined.
There was then set 481% feet of 4%-inch liner to which was attached 7 feet of
4%-inch screen. It will be noted that the dolomite horizon encountered in wells
No. 20 and 21 was found in this well with McNairy (Ripley) sand above and below it.

Sample log of the Charles Butler, No. 1 well. Location: SW NW SE sec.
29, T. 28 N., R. 13 E., Scott County, Missouri. Elevation: 380 feet.
Completed in August 1937 by E. M. Gould of Cape Girardeau, Mis-
souri. Log No. 23 on map, Pl. 1. Mo. G. S. No. 4425.

Thickness, Depth,
Quaternary system: Feet Feet
Pleistocene series:
Recent alluvium?
Silt, tan, polished sand, chert pebbles .................... 10 10
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Sample log of the Charles Butler, No. 1 well—Continued.

Tertiary system: Thickness, Depth,
Paleocene series: Feet Feet
Midway group:
Porters Creek formation?

Clay, light tan, micaceous ............... ... ....... ... 10 20
Clayton formation:
Clay, dark gray, glauconitic ................. .. ... ... .. . 10 30

Cretaceous system:
Gulf series:
Owl Creek formation:

Clay, gray, lignitic, micaceous ................... .. ... .. 15 45
Sand, very fine-grained ................ .. .. ... . .. . ... ... 15 60
Clay, micaceous ...................... . i 25 85
Sand, fine to coarse ............... .. 101 186

NOTE: The well was cased with 184 feet of 6-inch casing and 5 feet of screen.
The water level was 55 feet below the surface, and the well yielded 24 gallons per
minute with 15 feet of drawdown.

Drillex’s log of the City of Sikeston, Malone Park well. Location: SW SW SW
sec. 19 (projected), T. 26 N., R. 4 E., Scott County, Missouri. Elevation:
326 feet. Completed in 1907 by Charles Wise of St. Louis, Missouri.
‘Well No. 24 on map, Pl 1.

NOTE: No detailed log is available, but Mr. Wise stated, “The well was drilled
to 890 feet, at which depth a string of tools were lost in the hole. There was 735
feet of 8-Inch casing set in solid limestone.” The casing was probably set in the
Paleozoic dolomite.

Sample log of the City of Sikeston, No. 3 well. Location: SW SW SE sec.
19 (projected), T. 26 N., R. 14 E., Scott County, Missouri. Elevation:
327 feet. Completed in December 1932 by Carloss Well Company of
Memphis, Tennessee. Well No. 25 on map, Pl. 1. Mo. G. S. No. 2700.

s Thickness, Depth,
Quaternary system: Feet Feet
Pleistocene series:
Recent alluvium:
Sand, igneous pebbles .............. i 40 40
Gravel, chert, some sand ...............ccouriin... 150 190
Tertiary system:
Focene series:
‘Wilcox group:

Clay, gray, lignitic ........ ... .. ... ... ... ... ... ... ..., 27 217
Sand, medium to coarse ................. ... ..., 83 300
Sand, COASE .. ..i..uu ittt 50 350
No samples, driller reports sand ......................... 35 385
No samples, driller reports clay ........................ 10 405

Paleocene series:
Midway group:
Porters Creek formation:
No samples, driller reports clay ....................... 10 405

NOTE: The well was cased from the surface to 317 feet with 13-inch pipe.
Inserted in the bottom of the latter with a lead seal was 10-inch pipe to the bottom
of which was attached 66 feet of 8-inch screen. The water level was 27 feet below
the surface. When the well was pumped at 918 gallons per minute, the water level
fell to 62 feet below the surface.

In March 1940 the Carloss Well Company completed well No. 4 to a depth of
375 feet. This well was cased to approximately 300 feet with 10-inch pipe to which
was attached 60 feet of 10-inch screen. The water level was 40 feet below the sur-
face and when pumped at 905 gallons per minute, there was 60 feet of drawdown.
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*Sample log of the Kentucky Oil and Gas Company, No. 6 well.

Location:

NE NE NE sec. 31, T. 28 N., R. 11 E., Stoddard County, Missouri. Eleva-
tion: 370 feet. Completed in 1924 by Peck and Duval of Kansas. Well

No. 1 on map, P1. 1. Mo. G. S. No. 3071.

Thickness,
Feet
Only the driller’s log is available to 505 feet. )

S0Il, Clay .o e e 85
Gravel. Set 10-inch casing .......... ... ... ... o .. 10
Sand, rock, some lime ............coiiiiiiiiiiiiiii e 25
Sand, lime and flint .......... . ... .. . . i 50
Clay, sand, IrOTL .. ..... ..ttt it 30
7' L= 40
Lime, shale ..........oi.iiii it 20
S0APStONE ... 5
Shale and red clay (SOME aAS) ... vrimiinnenenmnnnanns 10
Brown shale .........c.outitii i 10
Dark shale. Set 8inch casing ............... .. ... .. ..., 10
Lime, shale, flint ......... ... .. ... i i 10
Lime, dark sand (some oil) ............ ... i, 15
Lime, shale black ........... ... ittt 15
NO XYECOTA ..ottt ittt i ittt s 170

Samples were received from 505 to 740 feet.
Dolomite, about 10 percent chert, chert is brown dolo-
moldic, quartzose, and translucent, some green shale
and Sand ... e e 235
The following correlation is suggested:
Quaternary system:
Pleistocene series:

Recent alluviuIm: . ... ...ttt 95
Canadian system:

Powell, Cotter and Jefferson City formations: ............ 410

Jefferson City formation: ................ .. ... ... ... ... 235

Depth,
Feet

85

25
120
170
200
240
260
265
275
285
295
305
320
335
505

740

95

505
740

NOTE: The above company drilled at least 3 wells in this vicinity, the deepest

of which was 985 feet.

*Sample log of the G. E. Kinder et al, Rehms No. 1 well. Location: SE NE
sec. 32, T. 28 N., R. 11 E., Stoddard County, Missouri. Elevation: ap-
proximately 400 feet. Completed in May 1944 by Lattie Goggins of
Elvins, Missouri. Well No. 2 on map, Pl. 1. Mo. G. S. No. 9205.

Thickness,
Feet
Quaternary system:

Pleistocene series:
Recent alluvium:

Clay, YelloOW ...ttt ittt e 47

Clay, Ted . ...vnii i e e e 10

Clay, BIrEBIL ..ttt ittt ettt et et 8

Pebbles, chert, brown ............ ittt nnnnnnaann 20

Canadian system:
Powell formation:
Dolomite, somewhat cherty and silty, some very fine sand,
quartz druse, green shale at base ................... 155
Cotter and Jefferson City formations:
Dolomite, with white dolomoldic chert, smooth gray-brown

chert, chert content about 15 percent, a little sand ... 145
Dolomite, smooth gray chert, silicified brown oolites, gray
tripolitic chert ............ ... i i 395

Roubidoux formation:
Dolomite, with smooth gray and tan quartzose chert, some
sand in upper 35 feet .......... ... ... oL, 155

Depth,
Feet

47
57
65
85

240

385

780

935
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Sample log of the Missouri Power and Development Company, No. 1 well.
Location: At Puxico, SW SW SE sec. 26, T. 27 N., R. 8 E., Stoddard
County, Missouri. Completed in August 1929. Well No. 3 on map,
Pl. 1. Mo. G. S. No. 2251.

Thickness, Depth,
Feet Feet
No samples .........iiiuiiiiin i, 10 10
Canadian system:
Jefferson City formation:

Dolomite, very buff from oxidized drill steel, originally

white, finely crystalline with organic matter. Insoluble

residue of 35 percent contains chert, gray, brownish-

gray, and brown, translucent to quartzose, slightly

oolitic and dolomoldic, small amount of angular quartz.

One piece of dense black chert, small amount of sand.

2 BAMPIES .. ... 10 55
Dolomite, gray, fine-grained, slightly stained as above. In-

goluble residue small, shows chert, brown translucent

and dead white, some sand and angular quartz. 2 sam-

PO i e e 10 65
Dolomite, grayish-brown, finely crystalline, with moderately

coarse crystals of pure dolomite, Insoluble residue small

with chert, white dolomoldic (heavy ribbed), some

rounded oolites (?) of limonite, some chert, dense,

white, some free siliceous oolites, few fine grains of

sand, few fragments of shale ........................ 5 70
Dolomite, brown, similar to 65-70. Insoluble residue small

with chert, brownish-gray, dense, waxy and white,

dense and dolomoldie, some brown silt ............... 5 75
Dolomite, light brown, finely crystalline. Insoluble residue

small contains chert, like 70-75, some porous silt, few

graing of 8and ........... i 5 80
Dolomite, brown, blue-gray, finely crystalline. Insoluble

resldue of 35 percent contains chert, brown, gray,

white, dense, waxy, to dead, slightly dolomoldic, quartz-

ose, some white dolomoldic (siliceous) silt, 2 samples 10 90
Dolomite, brownish-gray to gray, coarsely crystalline. In-

soluble residues of 10 percent at 95 feet and 100 feet,

5 percent at 105 feet, 2 percent at 110 feet, 10 percent

at 115 feet, and 20 percent at 120 feet. Chert dense to

very porous and drusy, gray to smoky with polished

quartz sand from 95 to 110 feet. Chert, brown and live

from 115 to 120 feet. Siliceous granules, very por-

ous, white to light brown from 110 to 115 feet. Sand,

very fine, angular to coarse, rounded and well frosted

from 110 to 115 feet .........vvvvrivrninnnnnnnnnn.. 30 120
Chert, with gray coarsely crystalline dolomite. Insoluble

residue of 75 percent shows chert, gray to blue, dull

to vitreous; much sandy chert and a trace of fine

rounded sand ............ .. it 5 125
Norecord of cuttings ......... ..., 5 130
Chert, with dolomite as above. Insoluble residue of 55

percent shows chert as above and many small white to

brown oolites free and In clusters; some sand as above 5 135
Chert, with gray to brown, finely crystalline dolomite. In-

soluble residue of 80 percent shows chert, pyritic, gray

to bluish, live with some dull, green to blackish shale 5 140
Dolomite, gray to brown, dense. Insoluble residues of 35

percent at 145 and 150 feet, show chert, white to yel-

lowish-brown, live with some dull, shale as above,

massive pyrite, and trace of fine angular sand ....... 10 150
Dolomite, dark brown and finely crystalline, sandy from 170

to 180 feet. Insoluble residues of 25, 20, 45, and 50 per-

cent at 5 foot Intervals show chert, dark brown, live,

vitreous and slightly drusy to dead white and earthy,

light brown, finely dolomoldic siliceous networks ... 20 170
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Sample log of the Missouri Power and Development Company, No. 1 well—

Continued.
Thickness, Depth,
Feet Feet

Roubidoux formation:
Sand, fine to coarse, rounded and frosted ................. 10 180
Dolomite, dark bluish-gray and finely crystalline. Insoluble
residue of 20 percent shows chert, vitreous, live, smoky
blue to dark brown and some dull and dead, dense
to porous with dolomolds, some sand from above ... 5 185

Dolomite, buff and finely crystalline. Insoluble residue of
10 percent shows chert, white, dense to porous and
dolomoldic, greenish-white argillaceous material, some
sand and chert from above ........... .. ...,

Dolomite, light to very dark bluish-gray and finely crystal-
line, in part sandy. Insoluble residues of 20, 5, 10, per-
cent and trace at 5 foot intervals show chert, as at 185
feet from 190 to 195 feet, fragmented pyritic quartzose
material from 195 to 205 feet, dolomoldic silica at 205
feet, argillaceous material and dark brown micaceous
shale at 210 feet, sand and chert from above. Present
inallresidues ......... . .ttt iy 20 210

Dolomite, light bluish-gray, dense to finely crystalline, very
sandy. Insoluble residue of 10 percent at 213 feet, 45
percent at 217 feet, and 10 percent at 225 feet shows
chert, smoky, brown and white, live dense to dolomoldic
213 to 225 feet sand, coarse to fine, rounded and frosted
from 213 to 220 feet, druse fragments and pyritic shale
at 220 feet, quartzose material at 225 feet ........... 15 225

Dolomite, brown, dense to coarsely crystalline. Insoluble
residues of 20 percent at 225 feet, 15 percent at 230
feet, 20 percent at 235 feet, and 10 percent at 240 feet
show chert, light brown, dense, vitreous, in part dolo-
moldic. 225 to 235 feet drusy and banded with brown
oolites at 240 feet ............. . ¢.oiiiiiiiiiiiiann 15 240

Dolomite, gray and coarsely crystalline, very sandy from
245 to 255 feet. Insoluble residues of 10 percent at
245 feet, 45 percent at 250 feet, 40 percent at 255
feet and 45 percent at 260 feet shows chert, light brown,
live, vitreous, very porous and dolmoldic at 245 and 260
feet, sand, as above at 250 to 255 feet ............... 20 260

Dolomite, dark brown dense to coarsely crystalline. In-
soluble residues of 10 percent at 5 foot intervals show
much quartz druse, chocolate-brown chert, dense to
porous, translucent to opaque and in part quartz-
veined, much broken quartz and tinted jasperoidal
chert; chalcedonic banding at 275 feet ............... 25 285

Dolomite, light to dark gray, dense to coarsely crystalline.
Insoluble residues of from 5 percent to 10 percent
at 5 foot intervals show chert, white to light gray,
porcelain-like, live, dense, and in part quartzose and
veined, some porous, some with fine mammillary or
concentric structure; gray pyritic porous shale; some
coarse frosted sand and influx of a little very fine sand
at 300 feet ... . e 25 310

Dolomite, light to dark gray, dense to medium crystalline.
Insoluble residues of 10 percent each at 5 foot intervals
show chert, white to buff and brown, dull to live, dense
to porous in part and slightly dolomoldic, some sandy;
much very coarse, rounded, and dully frosted sand;
finer sand at 320 feet; white to gray argillaceous dolo-
moldic silica at 335 feet ........... ... ... ... .. ....... 25 335

190

<«
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Sample log of the Missouri Power and Development Company, No. 1 well—
Continued.
Thickness, Depth,
Feet Feet
Dolomite, white to light gray, dense to finely crystalline.
Insoluble residues of approximately 60 percent each at
5 foot intervals show chert as described above save
more Iron-stained, in part sandy with red Jjasperoidal
matrix; loosely coherent to well cemented masses of
fine-grained rounded and frosted sand; some coarser
sand from above ... ... o0 11
Dolomite, bluish-gray, finely crystalline and pyritic. In-
soluble residues of 10 percent at 5 foot intervals show
much coarse-grained, rounded and frosted sand; smoky
flint; white to buff dense translucent chert; fine angular
sand masses; black dense pyritic shale; pyrite; white
delicately dolomoldic siliceous-argillaceous silica; round
light brown to black, heavily pyritic oolites, in part con-
talning sand grain cores ................0. ., 15 365
Dolomite, light gray to light brown, medium crystalline
with much sand. Insoluble residues of 20 percent at 5
foot Intervals show coarse-grained sand and fine angular
masses as above with trace of oolites and red jasperiodal
sandy chert; smoky flint at 395 feet increasing at 400
feet and in addition much gray pyritic dolomoldic
Chert o 30 400
Dolomite, bluish-gray, dense with possibly thin sand beds
to 415 feet. 30 percent insoluble material to 415 feet.
Sand, coarse rounded or broken grains; large oval
brown pyritic oolites, soft, pyritic, porous to partly
dolomoldic grayish argillaceous material ............ 15 415
Ozarkian system:
Gasconade formation:
Dolomite, bluish-gray, crystalline. Insoluble residue, 5 per-
cent, smoky chert, gray and white chert ......... ... 15 430
Dolomite, white to light gray, dense. Insoluble residue 50
percent at 435 feet, 45 percent at 440 feet shows chert,
white to cream-colored, waxy dense to partly porous; in
part intricately dolomoldic; some drusy with coarse
quartz crystals, veined and incrusted; trace of sand
from above . ... e e 10 440
Dolomite, white to grayish and dense with little or no
sand except at 508 feet. Insoluble residue 20 percent
at 445 feet consisting of chert, grayish pyritic, dense
to some porous; smoky to jasperiodal chert; medium-
grained broken sand. Insoluble residues of 5 percent
at 5 foot intervals to bottom consist of same material
with addition of sandy shale and chert in lower part 68 508
NOTI:: The well was cased at 54 feet with 10-inch casing. The water level was
40 feet below the surface. The well yielded 150 gallons per minute with a pump
getting of 152 feet.

=]
o

50

“Driller’s log of the Semo Development Company, Himmelberger No. 1 well.
Location: NE NE NW sec. 28, T. 27 N., R. 12 E., Stoddard County, Mis-
souri. Elevation: 304 feet. Completed in 1928? Well No. 5 on map,

Pl 1. Mo. G. S. No. 2204.
Thickness, Depth,

Feet Feet
The following driller’s record of the wupper portion of the
hole was submitted by J. W. Adams, manager of the company.
Gravel, sand and river formation ...................... 138 138
Hard or flint rock ........... ..ot 6 144
Pink fine Sand ......... ...ttt e 6" 144/6”
Rock, mot sohard .........ccooiiiiiiiiiii iy 6 150'6”
Clay and UMDO . ...ttt 60 2106”
40 250'6”

Coarse Bravel .. ... ... e 6"
Clay and gumbo . ... ...ttt 59 309’6
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Driller’s log of the Semo Development Company, Himmelberger No. 1 well—
Continued.
Thickness, Depth,
Feet Fect

The following driller’s record to a total depth of 2330 feet was
furnished by Mr. Foultz.

QUICKSANA 0o vttt e 315 315
10-inch casing
B 50 Y- Y O A P 40 355
Sand, artesian water ............ ... 20 375
L o o e s 75 450
SANA oLt 75 525
8-inch casing set
LINI® © ottt e e e e 65 590
Sand, Water .. ... e 20 610
Lime, STEEI .. ... ..ot 30 640
SANA L. e e 40 680
Lime, BIUE . ... i e e 30 710
LimMe, STEEIL ... v ittt i s 50 760
SaANA .. e e e e e 40 800
LimMe, STLEEIL . ...\ttt i e 35 835
Sand, WIlCOX . ...t iit it e 10 845
LI . o e e e 25 870
SaANA .. e e e 50 920
5 5o V=Y P 30 950
SANA .. e e 50 1000
LINE . L. e s 80 1080
SANA . e 35 1115
55 oo U= Y P 55 1170
SaANA s 30 1200
Lime, DIaCK ...t s 36 1236

Sand, oil with a good showing which would undoubtedly
make a good well commercially. They could not test
this properly owing to the artesian water not being
shut off. They went through this sand at 1340 feet into

lime again .. ... .. e 104 1340
LI . e e s 60 1400
SaNA L e 30 1430
LME . e 50 1480
FF- ¥ o 1 20 1500
7 ' o = Y 20 1520
SaNA ... e 40 1560
LAIme . e e 30 1590
SaANA . L 30 1620
Lime, black .. ... . .. s 30 1650
Sand 6-inch casing 1666 (set to side track lost bit) ....... 20 1670
Lime, Black . ... s 15 1685
SaANA 10 1695
LIme . e 25 1720
Lime, sandy ... ... 20 1740
Lime, Dlack . ... .. o e 5 1745
Sand, oil ShOwWIng ......... .. 0. i 35 1780
L ... e e 15 1795
Lime, Sandy . ... e s 25 1820
Lime and sand every 10 feet ................. ... ...... 100 1920
155 5 U P 30 1950
Sand and shale, good oil showing ........ ... ... ... .. .. 15 1965
Lime, white ...........oiiiun i s 5 1970
Sand, pepper and salt color ... ........... ... .. ... ... 5 1975
Fine white limestone ............ ... ... ... ..o 35 2010
Coarse white limestone .....................cciivuin.on 15 2025
Sand, brown 0il (Ary?) ... .. 17 2042
Sand, salt Water ......... ...t e e 10 2052
Dolomite, IiImMestone ....... ...ttt imiennnnneen. 48 2100
Sand, oil sand (ArY) ... ..ottt e 20 2120

Sand mixed with black lime ............. ... ... .. ... .... 5 2125
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Driller’s log of the Semo Development Company, Himmelberger No. 1 well—

Continued.
Thickness, Depth,
Feet Feet
Mostly lime, little sand and chert ....................... 15 2240
Black lime, set 5 8/16-inch casing ................o..... 10 2250
Mostly lime, few grains sand, little chert ................ 30 2280
Magnesium limestone, little chert and sand ............ 30 2310
Magnesium lime with little shale, few grains sand ......... 13 2323
Set 5 3/16-inch casing at 2323 feet
Magnesium lime with little shale, few grains sand ........ 7 2330
The following descriptions are the results of studies of samples.
No samples submitted .............. ... ... 0. .. 1975 1975
Ozarkian system:
Gasconade-Van Buren formations:
Dolomite, buff to gray, dense and very cherty ............ 115 2090
Dolomite, tan and dense; pyritic .................... .... 60 2150
Dolomite, white and dense, pyritic .................... ... 15 2165
Dolomite, white to brown, sandy and dense .............. 20 2185
Dolomite, brown and gray, finely crystalline, and pyritic;
some white porcelain-lime chert .................... 15 2200
Dolomite, white to gray, heavily pyritic and iron-stained .. 15 2215
Dolomite, gray, dense and iron-stained ................. 30 2245
No samples submitted ................................. 25 2270
Dolomite, light gray, finely crystalline stained brown
from oxidized drill steel. Insoluble residue shows py-
rite; white, gray, and brown chert; some rounded
grains of sand; few fragments of angular quartz and
a very few pieces of soft gray pyritic shale ........... 5 2275

Dolomite, light gray finely crystalline, stained brown from
oxidized drill steel. Insoluble residue contains small
flat pieces of extremely fine-grained argillaceous sand
and pieces of sandy shale, also chert, sand, and pyrite
like @bOVe .. ...ttt e 10 2285
Dolomite, gray, stained brown from oxidized drill steel,
finely crystalline, white to light brownish chert, few
pieces of dark shale, some pyrite .................... 25 2310
Gunter member?:
Dolomite, darker gray than above, stained brown from
oxidized drill steel, finely crystalline, insoluble residue
contains chert like above, fragments of shale, a
few grains of sand and more pyrite than above ....... 5 2315
Dolomite, dark gray, finely crystalline with oxidized drill
steel, silicified dolomite represented in insoluble resi-
due as brown porous siliceous material with some shale,
few grains of sand, chert and pyrite ................ 8 2323
No samples submitted ...................... ..o ... 267 2590
Eminence formation:
Dolomite, light to dark brown, finely crystalline, insoluble
residue large, contains chert, black, dense, waxy, with
considerable porous siliceous material, much angular
quartz, banded quartz and chalcedonic chert ......... 10 2600
No samples submitted ............... ... ... ... . 90 2690
Dolomite, light brown, very finely crystalline, insoluble
residue large with chert brown, brownish gray, waxy,
translucent ............. ... . 10 2700
Potosi formation:
Dolomite, gray, finely crystalline, insoluble residue shows
chert, gray and light brown, waxy translucent, and
dense, also quartzose and sandy, considerable angular
QUATLLZ . . e e 10 2710
Dolomite, gray, brown, very finely crystalline, sandy, in-
soluble residue large, shows chert, dark brown, slightly
oolitic, dense, waxy, with brown porous soft siliceous
material, some sand, much angular quartz ............ 10 2720
No samples submitted ............... ... ... ... ... ..... 80 2800
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Driller’s log of the Semo Devclopment Company, Himmelberger No. 1 well—

Continued.
Thickncss, Depth,
Feet Feet
Dolomite, buff with pinkish cast, and very dense ........ 10 2810
No samples submitted ............. ... . ... .. .. 40 2850
Dolomite, gray to brown, fine-grained. Insoluble residue
of 30 percent contains quartz, angular, chert, drusy
with alternating bands of quartz and chalcedony, also
brown, dense and waxy and gray with brown oolites .. 5 2855

NOTE: The water rose a few feet above the collar of the well and flowed at
the rate of 8 to 20 gallons per minute. The reported oil showings in this hole
could not be verified since no samples of the cuttings were available from 0 to
1975 feet.

Driller’s log of the City of Bloomfield, No. 1 well. Location: NE SE NE
sec. 23, T. 26 N., R. 10 E., Stoddard County, Missouri. Elevation: 458
feet. Completed in August 1925 by James Sewell of St. Louis, Missouri.
Well No. 6 on map, Pl. 1. Mo. G. S. No. 2123.

Thiclness, Depth,

Quaternary system: Feet Ieet
Pleistocene series:
Loess:
Clay, reddish-DrowIl ......... ..ottt 10 10

Tertiary system:
Hocene series:
‘Wilcox group:
Sand, PrOWIL . ...ttt et e e 30 40
Paleocene series:
Midway group:
Porters Creek and Clayton formations:
Shale, DIUE ..ottt ittt e 130 170
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:

QUICK SANA ..ottt e e e 60 230
Sand, gray, fine ......... . 40 270
QUICK SaNA .. ... 130 400
Shale, dark blue, micaceous ..............cvvuiiirinn.., 10 410
Sand, coarse, good stream of water here .................. 10 420
Shale, as above .............. ..o 10 430

Canadian system:
Jefferson City formation:

Limestone, bluish gray ......... ... oo 20 450
SandStONne ... ... 20 470
LImMeStONne .. ...ttt 80 550
Sandstone, hard .......... ... . 30 580
LmaeStOME . ottt e e e e 90 G670
Sandstone, white, hard ............. .. .. ... . ... . ... 110 780
Limestone . .........onii i 30 810
Sandstone, hard ......... ...ttt 30 840
LAmMesStone . ...t e e e 60 900
Sand, Very fine ... ...t e 18 918

NOTE: The well was cased from the surface to 31 feet with 10-inch casing,
from the surface to 280 feet with 8-inch casing, and from the surface to 440 feet
with 6%%-inch casing. The 6%-inch casing was later cut off at 230 feet and pulled
out. The driller reported that water was found from 410 to 420 feet and from
910 to 918 feet. The water level stood 125 feet from the surface, and the well yielded
150 gallons per minute with a pump setting of 150 feet.

In December of 1943 the Weldon Well Company of Cape Girardeau, Missouri,
completed well No. 2 for the city at a depth of 286 feet. Well No. 2 was located
50 feet east of well No. 1 and at the same elevation. The following formations
were identified from an examination of the cuttings:
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Driller’s log of the City of Bloomfield, No. 1 well—Continued.

Thickness, Depth,

Quaternary system: Feet Feet
Pleistocene series:
L0eSS: oo e 15 15

Tertlary system:
Iocene series:
WILCOX group: . ... .. . e 30 45
Paleocene series:
Midway group:
Porters Creek formation: .............................. 95 140
Clayton formation: ............. ... ... ... .. ... ..., 10 150
Cretaceous system:
Gulf series:
Owl Creek formation: .............. ... . ... . ... ... ... 17 167
McNairy (Ripley) formation: ........................... 119 286

‘Well No. 2 was cased from the surface to 50 feet with '12-inch casing and to
266 feet with 8-inch casing. At the bottom there was attached 20 feet of 20-slot,
8-inch brass screen. The water level stood 125 feet from the surface, and the well
yielded 150 gallons per minute with 24 feet of drawdown. The temperature of the
water was 60 degrees Fahrenheit.

A third well was drilled to a depth of 40 feet by the Weldon Well Company for
a swimming pool supply. This well was located 5 feet from well No. 2. Well No.
3 had 34 feet of 10-inch casing and 6 feet of 10-inch screen. The water stool 3
feet from the surface, and the well had a yield of 100 gallons per minute.

*Summary log from samples of the Stoddard County Exploration Co., Hig-
gins No. 1 well. Location: C. SW SE sec. 6, T. 25 N., R. 9 E., Stoddard
County, Missouri. Elevation: 348 feet. Completed July 8, 1949 by Clarke
Madison of Bowling Green, Kentucky. Well No. 10a on map, Pl 1.

Mo. G. S. No. 10868.
Thiclkness, Depth,

Quaternary sytsem: Feet Feet
Pleistocene series:
Recent alluvium? (No samples from 0 to 155 feet) ....... 237 237
Janadian system:
Jefferson City formation: ........... ... .o 353 590
Roubldoux formation: ...............oiiiiiiiiiieinn, 150 740
Ozarklan system:
Gasconade-Van Buren formations undifferentiated: ....... 445 1185
Gunter MemMbDer: ... ..ottt 35 1220
Eminence formation: ............ ... .. il 170 1390
Potosi formation: ......... ... ... i 470 1860

NOTE: No detailed description of the samples from the above well are given
gince the lithology of the formations below 237 feet in the above well is very
similar to that of the same formations in well No. 12, Stoddard County, some 7 miles
to the southeast, and descriptions of which are included in this report. The Hig-
gins well was drilled with a hole full of water throughout most of its depth. TFaint
“rainbows” on the water in the slush pit were reported as “oil shows”, but no oil
was seen in the cuttings. An electrical log of the hole was made by the Halliburton
Company before it was abandoned at 1860 feet.

*Sample log of the M. H. Marr et al, C. Barnett No. 1 well. Location: C. SW
SW sec. 3, T. 25 N., R. 11 E., Stoddard County, Missouri. Elevation:
311 feet. Completed in March 1945 by Big West Drilling Company of
Dallas, Texas. Well No. 11 on map, PI. 1. Mo. G. S. No. 8742.

Thickness, Depth,

Quaternary system: Feet Feet
Pleistocene series:
Recent alluvium:
Sand, medium to coarse, chert fragments, igneous particles 50 50
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Sample log of the M. H. Marr et al, C. Barnett No. 1 well—Continued.

Tertiary system: Thickness,
Feet

Paleocene series:
Midway group:
Porters Creek formation:

Clay, gray to black, somewhat micaceous. Glauconitic from
190 to base (265) becoming increasingly abundant in
lower POrtion . ...... ...t

Clayton formation:
Shale, green, glauconitic, sandy ............... .. ... ...
Cretaceous system:
Gulf series:
Owl Creek formation:
Clay, very micaceous, black, sandy ......................
MecNairy (Ripley) formation:

Clay, sandy, brown, micaceous ............... ooy

Sand, medium to fine, micaceous ................c

Clay, sandy, micaceous ..............cuovriirnnieaneenenns

Canadian system:
Powell formation:

Dolomite, light gray, crystalline, residue white and gray
finely porous granular silica .......................

Dolomite, gray and buff, crystalline, slightly silty. Black
chert at Dase . .......c..uiiiiiiniineniiinianenernns

Cotter and Jefferson City formations undifferentiated:

Dolomite, gray, crystalline, slightly sandy. Residue white
oolitic chert and finely porous, granular silica .......

Dolomite, as above, pyritic. Residue contains brown silt-
stone and brown and gray dolomoldic chert ..........

Dolomite, gray, crystalline, cherty. Residue gray trans-
lucent, dead and oolitic white chert, some silt ........

Roubidoux formation:

Dolomite, gray, crystalline, sandy chert residue .........

Dolomite, gray, crystalline, cherty, interbedded with sand-
SEOTIE . . e

Dolomite, gray, crystalline, cherty, somewhat sandy ......

Dolomite, gray, crystalline, interbedded with layers of angu-
lar, poorly sorted sand ............... i

Ozarkian system:
Gasconade-Van Buren formations undifferentiated:

Dolomite, light gray, crystalline, slightly cherty. Residue
contains some sand with a small amount of blue trans-
lucent and dolomoldic chert. Some pyrite ...........

Dolomite, gray, crystalline, very cherty, residue contains
blue smooth and translucent and dolomoldic chert.
Some pyrite ... ...

Core. Dolomite, gray crystalline and cherty ............

Dolomite, gray, crystalline, cherty, residue is buff and blue
smooth and dolomoldic chert. Much quartzose chert

Gunter member: -

Dolomite, gray crystalline, some chert, dolomite interbedded
with beds of poorly sorted subangular rounded and
frosted sand ........ ... e

Eminence formation:

Dolomite, gray, crystalline, slightly cherty. Chert is smooth
and translucent gray ........cuiiiniiiiiia i

Dolomite, gray crystalline, some green shale and blue mot-
tled chert. Pyrite ......... . i i

Dolomite, gray, crystalline, very cherty and vuggy. Vugs
lined with quartz druse. Chert is gray and brown
QUATLZOSE . .ttt ittt it e it s

Potosi formation:

Dolomite, buff to gray, crystalline, slightly cherty, contains
various sized wvugs lined with banded quartz druse.
Chert is finely porous buff to gray. Some dolomoldic
and oolitic ...... ... ...

Dolomite, as above, some pink and red crystalline ........

34

35
115
12.6

157.4

190
160

135

40
140

115

135

300

65

75

160

20

315
85

Depih,

Feet

265

271

340
4565
467.6

1010
1145
1160

1200
1340

1590

1654

1660

1960

2025

2100

2260

2350

2665
2750
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Sample log of the M. H. Marr et al, C. Barnett No. 1 well—Continued.

Thiclkness, Depth,
Feet Feet
Cambrian system:
Elvins group:
Derby Doerun—Davis formations:
Dolomite, gray to red, crystalline, pyrite. Limonite pseudo-
morphic after pyrite, some fine sand, quartz druse .... 80 2830
Dolomite, gray crystalline, slightly cherty, pyritic, small
amount green shale, Residue primarily brown to gray
siltstone ... e 205 3035
Note: First appearance of glauconite in siltstone 3035 could
mark top of Davis formation.
Dolomite, gray, crystalline to dense. Residue small and
principally siltstone with small amount of green shale
and some fine sand aggregates ...................... 145 3180
Dolomite, as above, some red crystals. Larger percentage
of residue, consisting of siltstone, fine sand and small
amount of green shale ................. 0., 120 3300
Bonneterre formation:
Dolomite, gray, crystalline, small residue consisting of
brown, finely porous siltstone, abundant silicified cys-

tids? occurring at 3330 ......... ... .. e 48 3348
Core
Dolomite, gray, crystalline, dense ...............cc..o.... 17 3365
Dolomite, gray, crystalline, much pyrites, small residue

consisting of brown porous granular silica and siltstone 85 3450
Dolomite, red and gray, crystalline, residue small, brown

porous shale. Tiny specks of glauconite in silt ....... 50 3500
Dolomite, as above, small residue, with gray, green, brown,

and black shale. Little pink dolomite at 3630 ....... 200 3700

Dolomite, brownish-gray, crystalline, residue larger and
consisting of brown and gray porous shale, very py-

0 £ 95 3795
Dolomite, light brown to pink, crystalline, small siltstone

residue, which is glauconitic .................... ... 45 3840
Dolomite, as above, larger silt residue, slightly calcareous .. 20 3860

Dolomite, pink to gray, crystalline, very small siltstone and
green shale residue, glauconitic. Fine sand in aggre-

BALES .. e e e 230 4090
Limestone, pink and gray, crystalline, glauconitic, pyritic,
siltstone residue .............. ... .. i, 235 4325

Limestone, light gray, very glauconitic and pyritic, glau-
conite in large pellets. Small siltstone and green shale

TeSIAUe ...t e 100 4425
Limestone, pink and gray, crystalline, glauconitic, small

fine sand and green shale residue ................... 65 4490
Limestone, oolitic, pink and gray, glauconitic ............ 50 4540
Limestone, pink and gray, crystalline, dolomitic, small fine

sand residue ...... .. e 31.75 4571.75

Lamotte formation:

Quartzite, gray, vitreous, hard .......................... 8.25 4580

NOTE: The last 14 inches was core hole. There was 1% inch recovery. Drill-
ing time is available for the entire depth from 92 feet. An electrical survey was
made from 545 to 4521 feet. One hundred and sixty-two bits were used, mostly
Hughes and Reed. Drilling through quartzite averaged 1 bit per foot. The hole
had 92 feet of 13%-inch conductor pipe and 545 feet of 9%-Inch surface pipe which
was grouted by the Halliburton Oil Well Cementing Company.

Fossils found in the interval from 4200 to 4520 feet were submitted to Christina
Lochman. of the Department of Geology and Geography, Mount Holyoke College, South
Hadley, Massachusetts. The following letter from Miss Lochman confirmed identifi-
cation of the Bonneterre dolomite previously made by examination of insoluble
residues of the cuttings:
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July 14, 1945
Dear Mr. Grohskopf:

I have returned to South Hadley and have looked over the specimens which you
sent. Yes, the material is from the Bonneterre formation and apparently from the
same fossil horizon which I described (Jour. of Paleo. vol. 14, pp. 1-52, 1936) within
the lower 20 to 50 feet of the formation, the upper limit being apparently deter-
mined by the amount of dolomitization. The few fossils which I could determine
and the lithology were both characteristic of the zone. I have placed in the separate
box the capsules which contain the only significant specimens of the collection and
the other capsules below. I am also listing below the determination of the contents
of each capsule which I examined.

Significant Specimens—
Depth
4235—cf. Genevievella but very poor and could be Avonina also
4225—small head of Holcacephalus (Lochman’s Norwoodina), marked by red, other
fragments—good
4215—cf. Cedarina—1left pleural lobe of pygidium—good
4230—genal spine and end of limb of either Holcacephalus or Norwoodina—good
4430—small pearly piece is Kinsabia vaerigata, also brach frag.
Other capsules—
4520—worn pellets of organic material (similar to modern coral sand) a common
facies in the Bonneterre fossil zone
4435-—piece of trilobite spine
4255—residue—unidentifiable except for one possible trilobite spine
4485—unidentifiable fragment
4220—unidentifiable fragment
4210—trilobite fragments—not identifiable
4245—trilobite frag. not identifiable—piece of thoracic segment
4270—brachiopod frag., cf. Dicellomus
4215—nothing
4350—1 brach. cf. Obulus, several unidentifiable trilobiate fragments
4280—trilobite genal spine—unidentifiable
4250—some impressions, but may not even be fossils
4230—1 brach and several trilobite fragments, all unidentifiable
4480—brach frag., cf. Dicellomus
4250—Dbrach. frag., cf. Lingulella
4365—unidentifiable fragment
4230—brach frag., cf. Lingulella
Very sincerely yours,
(signed)
Christina Lochman

Drilling Time Record of M. H. Marr et al., Barnett No. 1 well

Depth in Fect Avg. Drilling Time
Formation From To Interval Minutes per Foot Rock Type
Recent alluvium 0 50 50 — No record
Porters Creek fm. 50 92 42 — No record
92 142 50 3.8 Clay
142 265 123 0.7 Clay
Clayton, Owl Creek, 265 467 202 0.2 Clay and sand
and McNairy (Ripley)
fms.
Powell fm. 467 660 192 19.5 Dolomite
Cotter-Jeff. City fms. 660 732 72 10.6 Dolomite
732 1010 278 329 Dolomite
1010 1145 135 58.1 Dolomite
Roubidoux fm. 1145 1157 12 58.7 Dolomite
1157 1317 160 25.2 Dolomite and
chert
1317 1455 138 45.8 Dolomite and
sandstone
Gasconade- 1455 1640 185 40.6 Dolomite
Van Buren fms. 1640 1665 25 93.0 Dolomite
1665 1960 295 46.9 Dolomite

Gunter mem. 1960 2025 65 41.7 Dolomite
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Drilling Time Record of M. H. Marr et al., Barnett No. 1 well—Continued.

Depth in Feet Avg. Drilling Time
I'ormation I'rom To Interval Minules per Foot Rock Type
Kminence fm. 2025 2135 110 45.8 Dolomite
2135 2350 215 66.1 Dolomite and
chert
Potosi fm. 2350 2464 114 73.2 Dolomite
2464 2750 286 53.4 Dolomite
Ilvins fm. 2750 3050 300 48.6 Dolomite
3050 3098 48 73.5 Dolomite
3098 3300 202 46.4 Dolomite
Bonneterre fm. 3300 4160 860 44.0 Dolomite
4160 4571 411 21.0 Limestone
Lamotte fm. 4571 4579 8 279.4 Quartzite

*Sample log of the Dexter Oil and Gas Company, Sam Garner No. 1 well. Lo-
cation: SE SE SE sec. 7, T. 25 N., R. 10 E., Stoddard County, Missouri.
Elevation: 432 feet. Completed in 1915 by Fred Alten of Bridgeport,
Ilinois. Well No. 12 on map, PL. 1. Mo. G. S. No. 1675.

Thickness, Depth,
Feet Feet
Quaternary system:
Pleistocene series:
T T 35 35
Tertlary system:
Paleocene series:
Midway group:
Porters Creek formation:
Clay, BIaCK ...t 115 150
Cretaceous system:
Gulf series:
MeNairy (Ripley) formation:
Sand, fine tO COAYBE ... ..vvvrnreenreineenr i, 395 545
Canadian system:
Jefferson City formation:
Dolomite, and sandstone, former, gray, crystalline and
cherty, sandstone very fine-grained, rounded, and com-

prises nearly one-third of the samples ............... 45 590
NO CULLINZE . oot e 80 670
Dolomite, gray, crystalline ................. .. .o 40 710
Dolomite, hard, gray, some chert and fine-grained quartzite 50 760

Roubdioux formation:

Sandstone, fine-grained .......... .. ... iiiiiiiiie 10 770
Dolomite, dark gray, hard ............ ... 30 800
Dolomite, cherty, semi-crystalline, much pyrite in sample 40 840
Sandstone, very fine-grained, some dolomite .............. 20 860
Dolomite and sandstone, dolomite, gray crystalline, sand-

stone very fine-grained ....... ... ... 20 880
Dolomite, gray crystalline, some sand .................. 30 910
gandstone and dolomite, former very fine-grained ........ 10 920
Dolomite, gray crystalline, some sand ................... 30 950
Dolomite and fine-grained sandstone ..................... 20 970
Dolomite, some Sand ...........ooieiiiiiiiiiii s 10 980
Sandstone, fine-graimed ............... ..o 20 1000

Ozarkian system:
Gasconade and Van Buren formations:

DOIOTAILE  « v v o vt 10 1010
Dolomite, hard gray, some fine sand ..................... 60 1070
Dolomite, gray crystalline, much pyrite ... .. 20 1090
Dolomite, gray crystalline, a few quartz grains ............ 20 1110
Dolomite, gray crystalline, blue chert ................... 20 1130
Dolomite, gray crystalline, some quartz grains ........... 20 1150

Dolomite, gray crystalline, oolitic chert ................. 10 1160
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Sample log of the Dexter Oil and Gas Company, Sam Garner No. 1 well—

Continued.
Thickncss, Depth,
Feet Feet
Dolomite, gray crystalline, white chert, SiOz grains white,
few rhombohedrons of dolomite, mostly dolomite ..... 90 1250
Dolomite, gray crystalline, blue chert ... .............. 70 1320
Dolomite, reddish-brown, cherty ..................c....... 10 1330
Dolomite, gray, fine-grained .............. ... .......... 10 1340
Dolomite, yellowish-gray, little chert .................... 10 1350
Dolomite, gray, blue chert ............ ... ... .. ......... 10 1360
Dolomite, light gray, fine-grained, dolomite, gray, light
YelloW, 8ray .. ...t 80 1440

Dolomite, gray, crystalline, cherty, white, brownish-yellow
with chert, bluish-gray, light gray, blue, very fine cut-
NS 190 1610
Gunter member:
Dolomite, gray, crystalline, sandy, smooth white chert and
green shale .......... .. ...t 70 1680
Eminence formation:
Dolomite, light yellowish-gray, light yellow, brownish-gray,
crystalline, dark gray, free from chert, crystalline gray-
ish-brown, calcite, few quartz particles ............. 170 1850
No cuttings ... . i 10 18G0
Potosi formation:
Dolomite, dark gray, crystalline, few quartz particles, free

from chert ............. .. ... 10 1870
Dolomite, dark gray, crystalline, free from quartz particles,
free from chert ..... ... ... ... ... .. .. ... . . 20 1890

Dolomite, finely crystalline, gray, lighter in color than

above, a very few rounded sand grains and broken

quartz particles, no chert .......................... 10 1900
Dolomite, gray to dark gray, hard finely crystalline, quartz

particles, clear quartz particles, light gray, large amount

of rounded sand grains ................ ... .. .. ...... 40 1940
Dolomite, grayish-brown, siliceous dolomitized calcite crys-

tals, finely crystalline, quartz grains, dark gray quartz,

white chert ....... ... .. ... . . 60 2020
Dolomite, grayish-brown, finely crystalline ............... 10 2030
Dolomite, gray, much crystalline quartz, chert, finely crys-

talline, some white chert, crystalline quartz particles .. 10 2100
Dolomite, gray and brown, crystalline quartz ............. 130 2230
Dolomite, as above, less quartz ......................... 100 2330

NOTE: The driller reported that much water was found in the sands between
185 feet and the solid rock. A strong flow was encountered at 560 feet, shortly after
solid rock was encountered, and the water level rose to within 80 feet of the sur-
face, where it stood upon completion of the hole. When last tested, the water
was reported to be strongly sulpho-saline.

“Sample log of the M. H. Marr, W. J. Crutcher No. 1 well. Location: SW SW
SW sec. 10, T. 25 N., R. 11 E., Stoddard County, Missouri. Elevation: 300
feet. Completed in June 1944 by National Geophysics Company. Well
No. 13 on map, PL. 1. Mo. G. S. No. 8573.

Quaternary system: Thickness, Depth,
Pleistocene series: Feet Feet
Recent alluvium:
Clay, BraY ..ttt ittt e e 8 8
Sand, 100Se ... e, 22 30
Sand, pea gravel ... e 34 64

Tertiary system:
Paleocene series:
Midway group:
Porters Creek formation:
Clay, blue to black, hard ................covvvevnnunn... 238 302
Clayton formation:
Sand, glauconitic .......... ... it 9 311
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Sample log of the M. H. Marr, W. J. Crutcher No. 1 well—Continued.

Thickness, Depth,
Cretaceous system: Feet Feet
Gulf series:
Owl Creek formation:

Clay, brownish-black ............ .. .. i, 5 316
McNairy (Ripley) formation:
Sand, fine, 100Se . ... ..ttt 24 340
ClAY, BILBY ot ittt e 5 345
SN . i 38 383
ClAY, BIAY o\ttt ittt e 17 400
SN L e 114 514
Canadian system:
Dolomite, hard, sandy ............ i 8 522

NOTI: The hole was cored from 514 to 522 feet, 6 feet of recovery. An electrical
survey was made of the hole from the surface to the total depth.

*Sample log of the U. S. Bureau of Mines, B. Zarecore No. 1 well. Location:
NW NW NW sec. 18, T. 25 N., R. 12 E., Stoddard County, Missouri.
Elevation: 297 feet. Completed in June 1944 by National Geophysics
Company. Well No. 14 on map, PL. 1. Mo. G. S. No. 8569.

Thickness, Depth,
Quaternary system: Ieet Feet
Pleistocene series:
Recent alluvium:

SANA, CLAY .\ vt v e ettt n i 4 4
Sand, reddish-brown, pea gravel ........... ... ... 26 30
Sand, loose, gravel, lignite ...... ... ... ... e 30 60
Clay, gray, sllty ..... R 49 109

Tertlary system:
Paleocene serles:
Midway group:
Porters Creek formation:

Clay, blue-black, hard ... 261 370
Clayton formation:
Clay, green, glauconitic, sandy ............ccvvviiiunns 4 374

Cretaceous system:
Gulf series:
Owl Creek formation:

Clay, brownish-black ...........coouierriraiinnains 5 379
McNalry (Ripley) formation:
Sand, fine to medium-grained ............ ..o 221 600

Canadian system:

Dolomite .............. iy 1 601

NOTE: A core was taken from 132.6 to 143.6 feet with 10 feet of recovery, from
370.5 to 379.5 feet with 6 feet of recovery, and from 599.8 to 600.8 feet with no

recovery.

Sample log of the Missouri Pacific R. R. Company, No. 1 well. Location: 1
mile west of Dexter, SW NE SE sec. 21, T. 25 N., R. 10 E., Stoddard
County, Missouri. Elevation: 370 feet. Completed in summer of 1943
by Layne-Arkansas Company of Stuttgart, Arkansas. Well No. 15 on
map, PL. 1. Mo. G. S. No. 8363. ‘

Thickness, Depth,

Quaternary system: Feet Feet

Pleistocene serles:

Loess:
Silt or clay, yellow, fine ........o.cviaiiiiinnnnns 23 23
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Sample log of the Missouri Pacific R. R. Company, No. 1 well—Continued.

Thickness, Depth.,
Tertiary system: Feet Feet
Eocene series:
‘Wilcox group:

Sand, polished grains, some gray clay .................... 22 45
Sand, coarse, arkosiC ............... .. ... 24 69
Sand, gray Clay ...........iii 21 90

Paleocene series:
Porters Creek and Clayton formations:
Clay, dark gray, micaceous .................. ... ... ... 120 210
Clay, as above, glauconitic .............. ... ............. 15 225
Cretaceous system:
Gulf series:
McNairy (Ripley) formation: X
Sand, angular to medium-fine, much glauconite, some lime-

stone fragments ............... .. ... 45 270
Sand, medium, angular, micaceous ....................... G6h 335
Sand, fine ... ... e 20 355
Sand, fine, some brown clay ....................... .. ... 25 380
Sand, fine, gray clay ........... ... 90 440
Sand, white, clean, medium-grained ..................... 30 470
Sand, as above ......... ... 20 490
NoO samples . ... i 50 540

NOTE: The well was cased from the surface to 470 feet with 10-inch casing and
with 100 feet of 6-inch pipe extending 90 feet into the 10-inch casing. Attached to
the 6-inch pipe was 60 feet of 6-inch screen. The water level rose to within 47
feet of the surface, and the well produced 400 gallons per minute with 34 feet of
drawdown.

Sample log of the City of Dexter, No. 4 well. Location: SW NE SW sec. 23,
T. 25 N., R. 10 E., Stoddard County, Missouri. Elevation: 320 feet.
Completed in November 1943 by Layne-Arkansas Company of Stuttgart,
Arkansas., Well No. 16 on map, Pl. 1. Mo. G. S. No. 8423.

Thickness, Depih,
Quaternary system: Feet Feet
Pleistocene series:
Recent alluvium:
Clay, gray, sand ...............c.uuiinen, 27 27
Sand, pea gravel .............. ... 27 54
Tertiary system:
Paleocene series:
Midway group:
Porters Creek formation:
Clay, dark gray, micaceous ...................oooio ... 196 250
Cretaceous system:
Gulf series:
Owl Creek formation:

Clay, sandy, glauconitic ......................... .. ..... 20 270
Clay, BLay ...ttt 7 277
McNairy (Ripley) formation:
Sand, medium, crackled grains, pyrite .................. 68 345
Sand, gray, fine angular, some brown, glauconitic ........ 15 360
Sand, dark gray to brown, fine, angular ................. 42 402
Sand, white, medium, some brown ..................... 25 427
Sand, white, medium-coarse ......................... ... 23 450
Sand, white, coarse, pyrite .............. ... ... . . .. ... 22 472
Sand, fine, more angular .......................0. ... .. 46 518

NOTE: Only 24 samples representing long intervals were saved by the driller,
which accounts for the absence of the Clayton formation in the log. The top and
bottom of the Owl Creek are questionable.

The above is the log of a test hole drilled for well No. 4. The well was com-
pleted at a depth of 345 feet. It was cased from the surface to 279 feet 10 inches with
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10-inch casing, and 65.8 feet of 6-inch casing extended 57 feet 4 inches into the
10-inch casing. Attached to the 6-inch casing was 61.8 feet of screen. The hole was
undercut to 27.5 inches from 277 to 345 feet, and gravel-packed. The water level
rose 5.5 feet above ground level, and the well flowed 35 gallons per minute at ground
level. When pumped at 408 gallons per minute, the pumping level was 67.4 feet
below the surface or a drawdown of 72.9 feet. The water had a temperature of 62
degrees Fahrenheit and a slight odor of hydrogen sulfide gas.

City well No. 1 had a depth of 289 feet and was probably completed in the upper
portion of the Ripley sand. Wells No. 2 and No. 3 obtained their water from the
alluvial sand.

Not far distant from the city wells is the well of the Dexter Ice and Fuel Company.
This well was completed at a depth of 420 feet in the Ripley sand, the top of which
was reached at 290 feet. The well flowed 25 gallons per minute at ground level and
was used for cooling purposes only.

“Sample log of the U. S. Bureau of Mines, L. Thomason No. 1 well. Location:
NE NE NE sec. 36, T. 25 N., R. 11 E., Stoddard County, Missouri. Com-
pleted in June 1944 by National Geophysics Company. Well No. 17 on
map, PL. 1. Mo. G. S. No. 8570.

Thickness, Depth,

Quaternary system: ' Feet Feet

Pleistocene series:
Recent alluvium:

ClaY, DTOWIL .ot veietee et 4 4
Sand, DIOWIL . ...ttt 16 20
Sand, brown, pea gravel .............. ..o 62 82
[ Vo R T T 20 102
Sand, and pea gravel ............ .. 16 118

Tertiary system:
Eocene series:
Wilcox group:

ClAY, CTEAIL .. ee e tmmmn et et 4 122
Clay, some interl_oedded SANA . . e 21 143
SANd, I ..ttt 25 168
(6] £ R 1 169
Sand, fIIIE .. .vtet it e 34 203

Paleocene series:
Midway group:
Porters Creek formation:

Clay, blue-black, hard, some streaks of siderite ........... 273 476
Clayton formation:
Clay, glauconitic, calcareous ............ ... 3 479
Cretaceous system:
Gulf series:
Owl Creek formation:
Sand, clay Streaks ...........coooiiiiiiiiiiiii s 20 499
McNairy (Ripley) formation:
Sand, AINE . ...eotiii e 62 561
Sand, clay Streaks ..............ioiiiiiiiia s 20 581
Sand, fiNE . ....etiiiii e 10 591
Sand, clay Streaks ...........ciiieiiniiiiiaaeas 11 602
SANA v te i e 8 610

NOTE: Samples were poor. Cored from 359.9 to 370.4 feet, recovery 9.5 feet.

Sample log of the D. L. Garner, No. 1 well. Location: C. SW SW sec. 1, T.
24 N., R. 9 E., Stoddard County, Missouri. Elevation: 360 feet. Com-
pleted in May 1941 by W. Parkin and Sons of Poplar Bluff, Missouri.
Well No. 18 on map, PL. 1. Mo. G. S. No. 6975.

Thickness, Depth,

Quaternary system: Feet Feet
Pleistocene series:
Loess:
Clay, tam, fiNe ... ...ierittn i 35 35
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Sample log of the D. L. Garner, No. 1 well—Continued.

Thickness, Depth,

Feet Feet
Tertiary system:
Eocene series:
‘Wilcox group:
Clay, gray, Sandy ... ...........iuiii 20 55
Sand, coarse, black chert pebbles ....................... 25 80
Paleocene series:
Midway group:
Porters Creek formation:
Clay, dark gray, siderite ................. ... .. 0. . ... 40 120
Clay, dark gray ............oiiiii 60 180
Clay, dark gray, calcareous, foraminifera ................ 20 200
Clayton formation:
Limestone, glauconitic ..................... ... ... ... ... 10 210
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, coarse, glauconitic ................... ... .. .. ... .. 14 224

NOTE: The well was cased to 218 feet with 6%-inch oil well casing. Twelve
feet of galvanized screen was set at the bottom. The water stood 30 feet below ground
level and the well, when tested at 8 gallons per minute, had no drawdown. Through
an error the casing was perforated at 80 feet, so that the well was producing water
from 2 formations.

Sample log of the City of Bernie, No. 1 well. Location: NW SE NW sec. 3,
T. 23 N, R. 10 E., Stoddard County, Missouri. Elevation: 303 feet. Com-
pleted in March 1940 by Carloss Well Company of Memphis, Tennessec.
Well No. 19 on map, P1. 1. Mo. G. S. No. 5946.

Thickncess, Depth,

Feet Feet
Quaternary system:
Pleistocene series:
Recent alluvium:
Sand, gravel, igneous particles ................... ... .... 65 65
Sand, pea gravel, lignite ................... .00, 70 135

Tertiary system:
Eocene series:
‘Wilcox group:
Sand, black chert, gray clay ....................ouoin.... 120 255
Paleocene series:
Midway group:
Porters Creek formation:

Clay, blue-black .................oooueuoni 145 400

Clay, as above, siderite ............................ ... .. 25 425

Clay, as above, calcareous and glauconitic ............... 115 540
Clayton formation:

Limestone, sandy, glauconitic .................... ..... .. 10 550

Cretaceous system:
Gulf series:
Owl Creek formation:

Clay, calcareous, sandy, glauconitic ..................... 40 590
McNairy (Ripley) formation:

Sand, medium, crackled grains, glauconitic .............. 115 685

Clay, gray, calcareous, glauconitic ...................... 5 690

NOTE: Upon completion of drilling 40 feet of 6-Inch screen was set in the Ripley
sand. The well flowed 125 gallons of water per minute and ylelded 500 gallons per
minute with a pumping level of 100 feet. Temperature of water was 71 degrees
Fahrenheit. The chemical quality of the water is slightly saline. This is an unusual
type of water from the Ripley in this general area; see chemical analyses table 3.
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Sample log of the U. S. C.C.C. well at Sam A. Baker Park. Location: NW SW
SE sec. 19, T. 30 N., R. 5 E., Wayne County, Missouri. Elevation: 620
feet. Completed in February 1935 by J. D. Judd & Son of Martin City,
Missouri. Well No. 1 on map, Pl. 1. Mo. G. S. No. 3185.

Thickness, Depth,

Cambrian system: Feet Feet

Bonneterre formation:
Dolomite, gray, crystalline, few grains of sand and flakes of

green shale which is dolomoldic ................... 250 250
Dolomite, gray, crystalline, about half sand and brown
silt or shale ........ciiiii i 100 350
Sand, arkosic . .........iiii 15 365
pre-Cambrian system:
POTPhYTY, TEA ...ttt 1 366

NOTE: The well produced only 2 gallons of water per minute. It was shot
with 20 quarts of nitroglycerin from 350 to 366 feet, but shooting did not increase
the yield. Static water level was 100 feet.

*Sample log of the A. N. Hood et al, David Evans No. 1 well. Location: C.
NE sec. 15, T. 29 N., R. 5 E., Wayne County, Missouri. Elevation: 434
feet. Completed December 4, 1939 by A. N. Hood. Well No. 2 on

map, Pl. 1. Mo. G. S. No. 5876.
Thickness, Depth,

Feet Feet
NO SAMPLES .o vve et ettt et 405 405
Cambrian system:
Bonneterre formation:
Dolomite, gray, crystalline with a little green shale and sand 42 447
pre-Cambrian system:
Porphyry, red .. ... ....eeiiiiiiiiiiii e 30 477

Sample log of the U. S. C.C.C. well F-5. Location: SW SW see. 35, T. 28
N., R. 5 E., Wayne County, Missouri. Elevation: 640 feet. Completed
in October 1934 by J. D. Judd & Son of Martin City, Missouri. Well

No. 3 on map, PL. 1. Mo. G. S. No. 2996. . .
Thickness, Depth,

Ozarkian system: Feet Feet
Gasconade formation:
Chert and clay, residual .......... ... oo 130 130
Dolomite, gray, crystalline, cherty, chert is white, dolo-
moldic, and oolitic .......... ... . i 120 250

Gunter member:
Dolomite, with interbedded sand, some green shale and
dolomoldic white chert ....... ... ..o 95 345
Eminence formation:
Dolomite, gray, crystalline, slightly cherty. Chert is gray
quartzose, some free white oolites, some lacelike white
dolomoldic silica ... 105 450

NOTE: The well was cased with 275 feet of 6-inch casing. The yield was 25
gallons per minute with 10 feet of drawdown from a static level of 190 feet.

*Driller’s log of the Clay County Oil Company, No. 1 well. Location: Sec. 72,
T, 21 N., R. 5 E., Clay County, Arkansas. Elevation: approximately 300
feet. Completion date and driller unknown. Well No. A1 on map, PL 1.

Depth,

Feet
Clay and sand encountered at depth OF it 20
Water and SANGA . ...ieernerenait et 24

Sand and GTAVEL . ......veiaineaeea i 155
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Driller’s log of the Clay County Oil Company, No. 1 well—Continued.

Depth,
Feet
E—Sand and gravel .............. ... ... .. .. ...
Blue elay ............... 255
Limestone rock .............. ... .. ... 375
Crevice Inrock .............. ... ... ... . . 873
Set 107 casing at .................. ... ... . ... 1125 feet
Set casing last time .............. . ... . ... . ... .. 1150 ¢
Crevice of 4 feetinrock .................... ... ... ... .. .. .. ... .. 1275
Limestone ............. ... ... 1480
Crevice of running water in rock ........ T 1600
Total depth of well, still in limestone ................. ... .. ... ... 1855

NOTE: The above is a very poor log. The base of the Recent alluvium is prob-
ably at 155 feet. The blue clay at 255 feet may be Porters Creek. The top of the
Paleozoic is at 375 feet.

Sample log of the War Emergency Pipe Line Incorporated, No. 8 pump station
well. Location: NW NW sec. 22, T. 21 N., R. 7 E., Clay County, Arkansas.
Elevation: Approximately 300 feet. Completed June 2, 1944 by Wallace
Parkin & Sons of Poplar Bluff, Missouri. Well No. A2 on map, PIL 1.
Mo. G. S. No. 8752.

Thickness, Depth,

Quaternary system: Feet Ieet

Pleistocene series:
Recent alluvium:

Silt and clay, brown .................... ... .. .. .. ... 20 20
Clay, green ......... ..o i i 15 35
Sand, rounded, igneous rock fragments .................. 15 50
Sand, pea gravel ........................ 0o 65 115

Tertiary system:
Paleocene series:
Midway group:
Porters Creek formation:
Clay, gray, micaceous ....................... .. .. .. .. . 140 255
.............. 90 345
Clayton formation:
Marl and limestone, white, glauconitic ... ..... .. .. ... .. 12 357
Cretaceous system:
Gulf series:
McNairy (Ripley) formation:
Sand, white, angular, micaceous .......... ....... . . 33 390
Sand, as above some clay ... 10 400

NOTE: The water level in this well was 15 feet beneath the surface when the
well was completed.

*Driller’s log of the St. Franeis Oil Company, Marshall No. 1 well. Location:
sec. 28, T. 20 N., R. 9 E., Clay County, Arkansas. Elevation: 271 feet.
Driller and completion date unknown. Well No. A3 on map, PIL 1.

Thickness, Deplth,

Feet Feet
Quicksand ........... ... ..o 70 70
Quicksand ........... .. .. ... ... ... ... . . v 25 95
Gravel ............... .. ... ... 7 102
Quicksand .............. ... . . 22 124
Gravel ......... ... ... 16 140
Gravel ................ ... ... ... ... ..o 21 161
Gravel ................ ... 163 324

(G —
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Driller’s log of the St. Francis Oil Company, Marshall No. 1 well—Continued.

Thickness, Depth,

Feet Feet
GUIIDO 20 344
(Set 10-inch casing 344 feet)
GUIMDO e 19 363
GUIDO . e 23 386
GUIMDO . 12 398
GUINDO e e 41 439
Pack sand ... 22 461
GUIMIDO e e 18 479
Pack sand ... 32 511
GUINDO 16 527
HUMIDO L e e e 21 548
ROCK o e 2 550
ROCK . 1 551
GUIMDO o e e e 13 574
UMDO Lo 8 582
ROCK .o 1 583
GUINDO .o e e e 14 597
Pack sand ... e e s 8 605
FUMDO Lo e 16 621
Shale (ZaS) ... o e s 3 624
1§ 43 667
Hard gumbo ... ... e s 26 693
Hard gumbo .. ... e 40 733
Hard gumbO .. ..ot e e 29 762
GUINIDO .ot e s 24 786
Shale ..o e e P 18 804
ROCK . o e e e 2 806
£33 52 L 18 824
Hard shale .. ........ i 15 839
GUIMDO ..ot i e s 11 850
Water 8and ... ... e e 7 857
GUIMNDO . ot ittt e e e e e 15 872
Shale ... i e e 4 876
[T 'Y o Y PP 14 889
HArd BUIMDO .\ttt e 11 900
GUITIDO ottt it e i 84 984
Pack 8and ... .. ..o e 2 986
GUIMIDO .ottt et e et et e e 40 1026
Sand TOCK ...ttt s 3 1029
Hard sand TOCK .. .......initiiiin i iine e 5 1034
Shale (gas) 10-inch casing set at 1045 feet ............... 9 1043
Sand (MOTE ZAS) . ..o\ vttt ittt 7 1050
Broken sand YOCK ..........c..iiiiiiiiiiiiiaiei e 8 1058
PYT S .« vttt s 20 1078
GUINDO .« ottt e et e 36 1114
Broken Sand TOCK . .........coiiiiuinrrarannoasonennens 5 1119
Hard sand TOCK ... ....c. vttt aaeneaaes 1 1120
ROCK .+ ottt vttt e 1 1121
Water Sand .. ...... it s 15 1236
SaNA FOCK .. i vt ettt e e 2 1238
A 1~ 1% 1239%
SaANA TOCK .\ttt ettt e 3% 1243
1337 =Y 10 1253
GUINDO ot vttt et e e e e 33 1286
GUINDO oottt et e e s 34 1320
Water sand .. ...t e s 51 1371
Hard sand TocK .. ...t 4 1375
Hard lme TOCK .. ..ottt 2 1377
Hard blue lime TOCK ........c.co tuiririnenenonnenannnn 10 1387
LAME TOCK . .ottt s 13 1400
TAME TOCK . vttt ettt ettt ie e i i s 47 1447
LAINE TOCK . v ottt i vttt te e e ettt e 13 1469

Gray Sand .. ...t e e 45 1505
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Driller’s log of the St. Francis Oil Company, Marshall No. 1 well—Continued.

Thickness, Depth,

Feet Fect
Artesian water . ....... ... 10 1515
Gray lime flint . . ... ... . e 4 1519

Total depth of 6-inch casing 1468 feet

NOTE: The top of the Porters Creek formation is probably at 605 feet. Tt is
believed that the top of the Cretaceous is at 1026 feet. The top of the Paleozoic was
drilled at 1375 feet, the well probably was completed in the Roubidoux formation.

Driller’s log of the City of Leachville well. Location: SE NW Sec. 8, T. 15 N.,
R. 8 E., Mississippi County, Arkansas. Elevation: 237 feet. Completed
in 1935 by Layne-Arkansas Company of Stuttgart, Arkansas. Well No. A4
on map, PL 1.

Thickness, Depth,

Feet Feet
Top soil ... ... . e 5 5
Fine soil ....... .. .. . ... ... 10 15
Coarse sand ........... . ... . ... ... 85 100
Coarse sand and gravel . ... . ... . ... .. . ... .. ... . ... ..... 75 175
Fine sand .......... ... ... . . . ... 5 180
GUIDO .. 36 216
Sandy shale ................. R 96 312
Chalk clay ... ......... . .. . 69 381
Fine hard sand ................. ... i, 29 410
Hard clay ......... ... e 33 443
Hard sand ........... ... 0. 47 490
GUMDBO ... 29 519
Shale ... 10 529
Hard sand ................ .. 45 574
GUMDO ... 15 589
Sandy shale .......... ... ... . ... 10 599
Hard sand and shale ................................... 31 630
Hard clean sand ...................... ... i, 63 693
Hard clay ............ . 37 730
Sand and soft clay ............... .. ... 22 752
Hard gumbo ......... ... . ... 41 793
Sandy shale ................ ... ... .. 5 798
Chalk and sandy clay ................... ... i, 76 874
Chalk Clay .............. . .o 37 911
Hard sand ................ ... . 44 955
GuUMbO ... 10 965
Sand (hard white) ... ... ... . ... .. . . . .. ... .. 115 1080
Shale or clay .................... . .. 3 1083
Sand . ... 36 1119
Hard clay ... 28 1147
Sandy shale ............. ... ... . . ... 30 1177
Very fine sand .................. ... ... 29 1206
Sandy soap stone .................... .. 49 1255
Sandy shale ............. .. ... ... ... . 40 1295
Gummy shale .............. ... ... ... .. .. . 16 1311
Gumbo—1 ft. rock ................ .. 127 1437-38
Gummy shale and boulders ......................... . ... 4 1442
Tough gumbo .......................... . ... .. 14 1456
No record ............ ... .. .. ... ... 44 1500

NOTE: The following correlations are suggested for the log. Base of alluvium
180 feet, base of Wilcox and top of Porters Creek 1311 feet. The well was bottomed
in the Porters Creek.
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*Sample log of the Benedum-Trees Qil Company, C. W. Mack No. 1 well. Loca-
tion: NW SW SW sec. 3, T. 15 N., R. 12 E., Mississippi County, Arkansas,
Elevation: 267 feet. Completed March 18, 1939. Well No. A5 on map,
Pl. 1. Mo. G. S. No. 5406.

Drillers log from 0 to 1010 feet.
Quaternary system: Thickness, Depth,

Pleistocene series: Feet Feet
Recent alluvium:

Shale, black, GUMIMY . ... ....ttrieeine e 21 21
SaNd L e 5 26
Shale, sand streaks .............c.coiiiiiniiiiiiaiinn. 54 80
Sand, Bray ... 100 180
Tertiary system:
focene series:
Wilcox group:
Shale, GUMINY ...ttt e 50 230
Shale, gummy, lignite ......... ... ..t 30 260
Shale, UMY .. ...t e 10 270
Shale, streaks of sand .......... ..o 20 290
Shale, blue and green, sticky ......... ..., 71 361
Shale, blue and gray .. ......cooitvrt et i 19 380
Shale, sandy and streaks of sand ....................... 150 530
Sand, gray, streaks of shale .................... ... .... 55 585
Shale, green and blue, streaks of sand .................. 205 790
Lignite, streaks of sand and shale ..................c..... 94 884
Lagnite .. 23 907
Lignite and sand .. ... ... . . e e 26 933
15 6 N 47 980
Shale, BUMIMY ... i e e e, 30 1010
Sample log begins at 1010 feet
Sand, brown, clay, Bray ............ceiieinieiiinna 30 1040
Sand, brown, frosted grains ................ ... . ... . ... 20 1060
Sand, as above, clay, gray, silty, kyanite ................. 30 1090
Clay, brown, silty . ...... ..ot 50 1140
Clay, as above, sand ...............oiiinitniinninnan 20 1160
Clay, brown and gray ...........oeveeumeeriennennennenn 110 1270
Clay, as above, siderite .............. ... .. i, 10 1280
Clay, brown, plant remains ................ ... iviien.n 55 1335
Clay, as above, micaceous sand ......................... 45 1380
Sand, fractured quartz grains, kyanite .................. 20 1400
Clay, SaNAY .. .viei ittt e et e e s 40 1440
Sand, fractured quartz grains .......................... 160 1600
Paleocene serles:
Midway group:
Porters Creek formation:
Clay, dark LY .. vt tiie ittt e, 200 1800
Clay, as above, micaceous ...............c.coviivnienennn 20 1820
Clay, dark gray, foraminifera .......................... 330 2150
Clayton formation:
Marl or limestone, glauconitic, fossiliferous .............. 17 2167
Cretaceous system.:
Gulf series:
Owl Creek formation:
Shale or clay, micaceous ..............ceiiiiiinnnninnn 5 2172
McNairy (Ripley) and older formations:
Sand, bright, angular quartz grains .................... 28 2200
Shale, SaNAY .. ..ot it e e e 30 2230
Sand, fine gralned, glauconitic ......................... 10 2240
Sand, fine grained ............ .. .. .. il 50 2290
Sand, fine grained calcareous cement .................... 60 2350
Sand, glauconitic, angular, micaceous ................... 30 2380
Sand, anguUlar ... ...t e 50 2430
Sand, angular, calcareous fossils, glauconite ............ 50 2480
Sand, angular, slightly calcareous ....................... 80 2560
Sand, angular, glauconitic, calcareous fossils ............. 80 2640
Sand, angular, slightly calcareous ....................... 150 2790
Sand, as above, glauconitie ............... ... i, 10 2800

Clay, dark gray, micaceous, glauconitic .................. [} 2806
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Sample log of the Benedum-Trees Oil Co., C. W. Mack No. 1 well—(Continued.

Thickness,

Canadian system:

Jefferson City formation:

Limestone, dark gray to black, dense, oolitic.
Residue less than 10 percent, sand, silt, sandy and oolitic
chert .. ... e
As above, some dolomitic limestone .....................
Dolomite, gray, finely crystalline and sandy. Water en-
countered, level 300 feet below surface ...............
Limestone, dark gray, dolomitic and sandy, tan oolitic chert
Limestone, dark gray, dense, residue 15 percent smooth
tan chert some silt ........ ... .. .. ... ... o ...
Limestone, dark gray, dense, residue less than 10 percent,
smooth tan chert, a small amount of oolitic chert ... ..
Limestone, as above, residue 60 percent, smooth tan trans-
lucent chert ........... ... .. . .. .. . . . .,
Limestone, slightly dolomitic, dark gray, dense, residue less
than 10 percent, finely porous silt or shale ...........
Limestone, as above, sandy ............c..c.c.iviiinirn...
Limestone, dark gray dense, residue less than 10 percent,
finely porous gray-tan shale .........................
Limestone, as above, residue 10 percent smooth dark gray
oolitic chert ............ .. ... ... .. ..
Limestone, as above, residue less than 10 percent, gray
porous shale and sand grains .......................

Roubidoux formation:

Limestone, dense oolitic, residue 50 percent rounded and
frosted sand grains ............ ... . ... . 0 ..
Limestone, dark gray, dense, residue 5 to 50 percent,
smooth gray-tan chert, oolitic .......................
Limestone, dolomitic, dark gray, dense, residue 5 to 25
percent, sand grains, finely porous shale, tan trans-
Iucent chert ........ ... ... .. ... ... ... .
Limestone, dark gray, (somewhat oolitic, dense, residue)
less than 10 percent, sand grains, finely porous shale
Limestone, dark gray, dense, oolitic, residue 40 percent,
medium to coarse sand grains, some tan quartzose
chert, Water level rose to within 100 feet of surface . .
Limestone, dark gray, dense, some oolitic, residue less than
10 percent, sand grains, tan transculcent and quartzose
chert, dark porous shale ...........................
Limestone, dark gray, dense, residue 40 percent, dark trans-
lucent dolomoldic chert ............................
Limestone, dark gray, dense, oolitic, residue 30 percent,
sand grains, some sandy chert ......................
Limestone, dark gray, dense, residue 20 percent, tan trans-
lucent chert, gray shale ...............ccoovuvvoo...
Limestone, dark gray, dense, some oolitic, residue averages
10 percent, angular sand, oolitic and dolomoldic tan
chert ... ..,

Ozarkian system:

Gasconade and Van Buren formations:

Limestone, dark gray, dense, some oolitic to 4025 feet, resi-
due 10 to 50 percent, tan chert, gray and brown por-
ous shale or silt, oolitic chert 3570 to 3580 feet,
3650-3660 feet, 3795-3800 feet, 4000-4025 feet. Asphaltic
residue at 3721, 4012, 4019, and 4022 feet. Strontium
sulphate (celestite) common below 3850 feet .......

Limestone, dark gray, dense, thin beds of dolomite lime-
stone, residue 10 percent or less, dark gray to tan
chert, brown porous shale, celestite. Asphalt at 4093,
4123, 4153 and 4204 feet ...........................

Limestone, light gray to white, finely crystalline residue
less than 10 percent, dark tan chert and brown por-
ous shale, asphalt at 4290 ........... .. .. .. .. .. . ..

Feet

90
59

30

42

38
15

35

10

10

40

35

50

25

50

13

15

210

475

195

Depth,
Feet

2896
2955

2960
2970

3000
3042
3047

3085
3100

3135
3140

3150

3160

3200

3235

3285

3310

3360
3367
3380

3395

3605

4075

4270

4318
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Sample log of the Benedum-Trees Oil Co., C. W. Mack No. 1 well—Continued.

Thickness, Depth,
Feet Feet
minence formation:
Dolomite, light and dark fine grained to crystalline, residue
extremely small, a few pleces of dark shale, sand
grains, white and brown quartzose chert. Asphalt
from 4439 to 4442 feet .......... ... .. oo 217 4535

NOTE: This well was drilled with rotary equipment to 2895 feet. Cable tool
equipment was used from 2895 to 4535 feet. Casing was set and cemented when
change was made from rotary to cable tool rig.

This set of samples is extremely interesting in that they show a change in lithology
of sediments which are normally dolomite to limestone. The appearance of the lime-
stone is similar to Plattin limestone of Missouri and Stones River of Tennessee. The
presence of oolitie chert and sand, however are opposed to such correlation. It was
necessary to heat the cherts In an electric muffle to eliminate the dark color to hetter
reveal their oolitic and sandy features.

The water level in the well rose above the ground surface at 4405 feet. Upon
completion of the well the flow was 70 gallons per minute of water which had a
temperature of 110 degrees Fahrenheit. Samples of the water from various depths
were chemically analyzed. See table 5 and figure 3.

Of interest are the various shows of asphalt noted in the samples, which were also
noted by the driller as accumulations on the cable when coming out of the hole.
Samples of the material are on file at the Missouri Geological Survey.

Cairo Electric Light & Power Company, No. 1 well. Location: In the city of
Cairo, Alexander County, Illinois. Elevation: 313 feet. Completed in
1897. Well No., I1 on map, PL 1.

Depth,

Feet
Top of Porters Creek ........................... 375
Top of Cretaceous .........covuvnrivaninoiiienis 498
Top of Paleozole ... ... ... 705
otal depth . ..vveir i 1040

NOTIE: No samples available.

#Roney, Mitchell and Bruer, Bondurant No. 1 well. Location: 150 yards
southeast of Bondurant Station on C.M.&Q. R.R., Fulton County, Ken-
tucky. Elevation: 285 feet. Well No. K1 on map, PL. Mo. G. S. No. 2666.

Depth,

Feet
Top of Porters Creek .........c.ocvvieeneinninnn 1340
Top of Cretaceous ............oceeveeeeienienans 1820
Top of PaleozoiC ......o.ooovreini it 1985

NOTE: Total depth 31807 feet, completed in Gasconade formation. Samples
available from 2685 to 3180 feet.

#*Henderson Oil Company, Fields No. 1 well. Location: 5.5 miles S 60° W of
the town of Finley, Dyer County, Tennessee. Elevation: 260 feet. Com-
pleted in 1939. Well No. T1 on map, Pl. 1. Mo. G. S. No. 6041.

Depth,

Feet
Base of Alluvium ........ ..o 65
Top of Porters Creek ..............c.coivvinnnne 1680
TOp Of CretaceouS .. ... .o.vvvvr vt s 2150
Top of Paleozoic .........c.coouiireiinein it 2767

NOTE: Total depth 3232 feet, completed in Bonneterre formation. Scattered
samples available from 2767 to 2882 feet. An electrical log of the hole was made by

the Halliburton Company.
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*Henderson Oil Company, Rice (Broadmoor) No. 1 well. Location: 2.7 miles
N 50° E of the town of Miston, Dyer County, Tennessee. Elevation: 260
feet. Completed in December 1939. Well No. T2 on map, Pl. 1. Mo. G.
S. No. 5830.

Depth,

Feet
Base of Alluvium ........... .. ... ... .. i, 120
Top of Porters Creek ...............ciiuieeinnnn. 1580
Top of Cretaceous ...........ovivnininninnneennnn. 2198
Top of PaleozoiC ......... ...ttt 2550

NOTE: Total depth 2925 feet, completed in Bonneterre (?) formation. Samples
available below 2170 feet. Fragmentary trilobites obtained in the interval 2620 feet
to 2795 feet were identified as probably of Cambrian age by paleontologists of the
U. S. Geological Survey, the same persons identified brachiopods in the same collection
as Acrotreta sp., also an Upper Cambrian form.

*Ira T. Johnson Qil Company, S. J. Bradshaw No. 1 well. Location: 5.7 miles
S 62° W of the town of Elbridge, Obion County, Tennessee. Elevation:
303 feet. Completed 1932. Well No. T3 on map, Pl. 1. Mo. G. S. No.

27117.
Depth,
Feet
Base of Alluvium .....................ouviuuin.. 80
Top of Porters Creek ............c.oveiiiinnunnn. 1700
Top of Cretaceous .................iiutiinunannnn. 2105
Top of Paleozoic .......... ... iiiiiiiiinnnnnn. 2610

NOTE: Total depth 3100? feet, completed in Bonneterre formation. Samples
available to 2692 feet.

*Henderson Oil Company, F. B. Carroll No. 1 well. Location: 2.1 miles N
72° W of the town of Elbridge, Obion County, Tennessee. Elevation: 465
feet. Completed in 1936. Well No. T4 on map, P1. 1, Mo. G. S. No. 5141.

Depth,
Feet
Top of Porters CreeK ..............coiiiiininnnnn.. 1860
Top of Cretaceous .............c.couiuieennnnnnin.. 2344
Top of Paleozoic .................coiiiuniuunnnnnn. 2690

NOTE: Total depth 3418 feet, completed in Bonneterre formation. Samples
available from 2000 to 3418 feet.

*Henderson Oil Company, Linda Morris No. 1 well. Location: 1.4 miles N
32° E of the town of Ridgely, Lake County, Tennessee. Elevation: 305
feet. Completed in 1937. Well No. T5 on map, PIL 1.

Depth,

Feet
Top of Porters Creek .............ccoveununnnn.. 1490
Top of CretaceoUS ..........covininrnnnnnneannnn. 1900
Top of Paleozole .................iuiiuuunnnnin.. 2560

NOTE: Total depth 2590 feet, completed in Bonneterre? formation. Driller’s log
available. Three other holes were drilled very mnear to the above well on the same
farm. Well No. 2, total depth 2687? feet. Well No. 3, total depth 3260 feet, good set
of samples from 2540 to 3120 feet, Mo. G. S. No. 5143. Well No. 4, total depth 24507
feet.
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*Henderson Oil Company, Markham No. 1 well. Location: 3.3 miles S
50° E of the town of Tiptonville, Lake County, Tennessee. Elevation: 305
feet.  Completed in 1939. Well No. T6 on map, Pl. 1. Mo. G. S. No.

6996.
Depth,
Feet
Top of Porters Creek ............ccoviivriiinannen. 1440
Top of Cretaceous .. ... i 1880
Top of Paleozolc ....... .. .. . it 2230

NOTE: Total depth 389907 feet, completed in Lamotte? formation. Samples
available from 2238 to 3308 feet. An electrical log was made from 2400 to 3480 by the
Halliburton Company.

The Paleozoic section to 3242 feet consists essentially of dark-gray, dense to me-
dium-grained limestone, dark siliceous shales, some of which are definitely slaty, and
hasic igneous material.

Samples submitted by the Missouri Geological Survey to Josiah Bridge of the
United States Geological Survey, yielded a definite Upper Cambrian fauna. Bridge
reported as follows: (Excerpts of letter from Josiah Bridge to H. S. McQueen, Jan-
uary 25, 19390.)

“, .. The present fossils leave no doubt whatever as to the age of the beds
between 2824 feet and 2904 feet. Between these levels the strata encountered are
lower Upper Cambrian, definitely pre-Davis, and are to be correlated with a portion
of the Bonneterre at and slightly above the fossiliferous horizon exposed along the
Farmington (Missouri) anticline. Inasmuch as you state that the samples were much
the same from the Cretaceous contact at 2230-35 to 2390, it would seem probable that
the entire 700 feet might reasonably represent the Bonneterre, especially when one
considers the thickness of that same formation around the St. Francis Mountains and
the known tendency of the Ozark formations to thicken up in the troughs around the
Ozark dome.

“In terms of Kast Tennessee stratigraphy this would be the equivalent of certain
beds in the Nolichucky shale.

“In making the more definite assignment the most significant evidence is given by
the trilobites. In eight of the samples I found specimens of a peculiar group of small
trilobites known as Agnostids. These have a world-wide distribution; are especially
abundant in Upper Cambrian formations; are rare in early Ordovician; and became
extinet before Middle Ordovician time, so that the mere finding of Agnostids in abund-
ance not only eliminates all possibility of late Paleozoic age but is pretty good evidence
of Upper Cambrian. This group is divided into a number of genera, several of
which have limited ranges, and thus are excellent index fossils. One of the most
striking of these is Glyptagnostus, specimens of which were noted at 2858, 2860 and
2862 feet. (See Butts, Geol. of Alabama, Spec. Rept. 14, p. 76, Pl. 9, figs. 5, 7, here
called Pseudagnostus; also Resser, Geol. Soc. America Spec. Paper 15, 1938, pl. 10, fig.
23; same specimen as the one figured by Butts but renamed). This, as far as I know,
is the first recorded occurrence of this genus west of the Appalachian trough. Resser
makes this zone highest Nolichucky, but some of us who are familiar with the region
are inclined to disagree with him and place it about the middle of the formation.

“Another very characteristic Upper Cambrian Agnostid is Oedorhachis, specimens
of which are found in samples from 2880’, 2884?’, 2896’ (very good) and possibly
2902’. For illustration of these forms see Resser, same paper, plate 10, figures 16, 22,
24-26, 28.

“Still another characteristic Upper Cambrian trilobite is Kingstonia which is
represented by two specimens in the sample from 2904. This form is rather common
at many of the Bonneterre localities.”

Tentative Identifications by J. Bridge from selected samples submitted by the
Missouri Geological Survey.

Depth,

Feet

2824 Brachipods—dorsal valve of Acrotreta sp.

2858 Q@lyptagnostus reticulatus, excellent specimen to show markings, but cann
determine whether head or tail.

2860 Glyptagnostus reticulatus and pygidium, Oedorhachis aff. tennesseensis, trilob
fragment.
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Henderson Oil Company, Markham No. 1 well—Continued.

Depth,
Feet

2862 Pygidium of Glyplagnostus reliculatus.
2864 Fragment, almost certainly Lingulella sp.
2875 Fragmentary brachiopod and trilobite, the latter probable an Agnostid; pygi-
dium of a trilobite, possible Kingstonia, sp., fragment, possibly a cystid plate.
2877 Cephalon of an unidentified trilobite.
2880 Impression of a cephalon similar to the one in 2877, fragment of a trilobite, pos-
sibly Oedorhachis. Lingulella sp. fragment.

2884 Protaspis stage of a trilobite.

2 fragments of cranidium and free cheek.

2896 Oedorhachis cf. tennesseensis, good pygidium. Spine of a trilobite (Crepicephalus
or Tricrepicephalus ??); fragment of a thoracic segment of a trilobite; brachi-
pod—Acrotreta sp., dorsal valve.

2902 Protaspis stage of a trilobite and fragments of other trilobites.

2904 Pygidium of Kingstonia sp., fragment of brachipod.

*Reelfoot Dome Oil Company, K. Wright No. 1 well. Location:
N 19° E of the town of Tiptonville, Lake County, Tennessee.
307 feet. Completed in 1920. Well No. T7 on map, Pl 1.

NOTE:

Depth,

Feet
Top of Porters Creek ............................. 1265
Top of Cretaceous . ...................vurin. ... 1620
Top of Paleozoic ............... ... . ... ... ...... 1974
Total depth .......... .. ... ... .. ... .. .. .. ...... 2075

No samples available.

3.8 miles
Elevation:
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COLUMNAR SECGCTION

Southeastern Missouri Mississippi Embayment Area

8%
2 e
ERA | SYSTEM | FORMATION gz_g ;i LITHOLOGIC CHARACTER
I -~
g
>
nq: Alfuvium 275 Sand and gravel, some clay, lignite.
=z
o
5
8 Loess 80 Silt, yellow=brown,
“Lafayette 60 Gravel, sand, clay.
(&) % Holly Springs 7 Sand, several weli-developed clay zones, thick basal sand.
— (@] .
o) &
N x 1300
O o
2 > (&)
w o« =
(&) E 3 Ackerman 7
o
w % Clay, blue—gray, conchoidal fracture, siderite and silt in upper
o 8 portion.  Glauconitic ond calcareous In lower portion.
o Porters Creek 650
I
3
=
= Clayton 15 Limestone and calcareous clay, fossiliferous, glauconitic.
o on Owl Creek 70 Clay, brown, sandy, glauconitic. Very fossiliferous.
2
(@) 8 Mc Nairy
8 2 ( Ripley) 250 Sand, sandy clay, glauconitic, fossiiiferous.
73] =
i '&" Ozan 7
= o Marlbrook-Saratoga 7 250 Sand, calcareous sand and clay.
E ﬁ Bailey 50 Limestone, very cherty.
Z |z
& |3
g 8| Bainbridge Limestone, red, argillaceous.
3
P 400
s 5 Brassfield Limestone, gray, glauconitic at top.
1 4
S =
2 |9 :
wn Girardeau Limestone, dark gray, dense, cherty.
Thebes o5 Sandstone, brown.
Fernvale 10 Limestone, white, crystalline.
Kimmswick 125 Limestone, white, crystalline.
1
L~ 7
Decorah 25 Limestone, gray, dense, shaly.
Limestone, dark gray, dense, dolomoldic chert in upper portion,
Plattin 420 oblitic and conglomeratic limestone at base,
Limestone, dark gray, dense. Dolomite, buff, finely granular
Rock Levee 270 to crystalline.
. Dolomite, buff, fine grained. Thin chert zones at top, sandy
Joachim 175 in lower partion. ’
Dutchiown 160 Limestone, dark gray, dense. Shaly in middle portion.
Sandy in lower portion.
St.Peter-Everton 135 Sandstone, white, friable, coarse to fine-grained.
< N
s !
o Dolomite, dark gray to brown, finely crystalline, sandy. Some . green
; Everton 420 and brown shale and sandy chert. Thin beds of sandstone.
8 Dense, dark gray limestone in uppermost portion.
i 4
© [=
15 Smithville 7 Dolomite, buff, gray, finely crystalline, argillaceous.
i
255
g 5 Powell 7 Dolomite, buff, fine- to medium-crystalline, sandy. Quartz, green
o hale, brown tzose chert
N o shale, quartz rt.
O ~—
=
'_"JJ E Gotter Dolomite, gray to buff, medium to coarse crystalline, odlitic and
< Q 540 dolomoldic chert, thin shale partings and thin sandstones.
a. (]
<Zt Jefferson Gity
[=] . )
g Dolomite, gray to brown, crystalline. Sand, sandy chert, and brown
E Roubidoux 400 quartzose odlitic chert
S .
Dolomite, gray, coarsely crystalline, slightly sandy and noncherty in
P Y y Y
T Gasconade . . . . ’
o upper portion, middie portion cherty. White and blue opaque to
E Van Buren 600 transiucent chert, odlitic and dolomoldic.  Sandy dolomite and thin
2 Sunt sandstones in lower portion.
S unter
[ N,
Dolomite, gray to cream, crystalline, slightly siliceous. Gray
Eminence 325 quarizose chert, white lace-like dolomoldic silica. Some quartz
=
g and green shaie.
'2 N N ?
2 . Dolomite, brown, coarsely crystalline, vuggy. Vugs lined with drusy
Ny | Polosi 400 | quartz which is banded
= % Dolomite, buff, finel talline t | it | iti
e omite, buff, finely crystalline to granular, argillaceous, glauconitic,
w 8 Doerun shale in lower portion.
[N o o
& | m|, ]| pemy 615
St 9 zZ
> ll.'E _SJ Davis
-4 (2] w
— w ?
o o ‘
g Dolomite, crystalline, drgillaceous. Shale, black, dolomitic, glauconitic.
g Limestone in lower portion is white, crystalline, glauconitic, sandy,
2 Bonneterrs 1580 fossiliferous.
<
o
i3}
=
F: I A
Quartzite, buff, very fine-grained, well-cemented dnd hard,
Lomotte 7 %0 somewhat dolomitic
Granite and porphyry at outcrop in extreme northwest portion
PRE-GAMBRIAN ? of area.




VOL. XXXVII, 2NnD SERIES PLATE

| Rl O N I ) MARBLE HILL | GARE GIRARDEAY}
TioN ‘ ',"‘"‘ S ! —%
i m | e
o BOLLINGER [ CAPE — LT %
<N \G'RARDEA” e — <
w_J | " 465 @ COMMERCE | %
, L l - (I15)@ 409 \
H 1 T
1 ¢ ./ RIBE
: ~|GREENVILLE . | S 20380
28 l W oA Y E = e = ] | 4 ORAN L (22)360 35 /
' +— y PP woR EY/ N\ Q /
: T - / g RieE MIn
| i | 5, /s. cCoOTT ) ,35(
L. I ﬁoogywouse P L
o e | o ™ / -
W 1 e “"CROWDER
— i__Puxito N S e
| E s T op D A i , c
< - § BLOOMFIELD® A
& ‘ ] (&
!
25 l
!
| . POPLAR BLUFA
, B UT L ER
1 I {/ — g . ;
23 R l P L E Y o E 2} ~842 /
| HILBOURY P73 EW MADRID / M —
/“905 <O XY , RIGE
r 22N % / F) f B
§
'_”——_:‘_:-”::d__;-_ :___ / —— */ < / - M_E??J——E—.N TU c K Y
R3E 4 5 L} / . I" TENNESSEE

STATE OF MISSOURI

~EPORTAGEVILLE \ X\ rfg-mis
DEPARTMENT OF BUSINESS AND ADMINISTRATION 9 : e \
DIVISION OF e ’j, /———"“ @
GEOLOGICAL SURVEY AND WATER RESOURCES ] : \ &-1575
ROLLA, MISSOURI o 2 < e
T. R, Beveridge , ‘State Geologist o] ' RI4E
SUBSURFACE GEOLOGY OF THE MISSISSIPPI EMBAYMENT A0
OF SOUTHEAST MISSOURI
By /\600
John G. Grohskopf T(S) —1595
1955 \600/ * T(4)4-1879
STRUGTURE MAP OF ‘

SOUTHEASTERN MISSOURI EMBAYMENT AREA HAYTI

T(3) 41802

N o ! + ’-~:L / (7,;.4710 :
Zm e 3 ey Gapen owelt | T S
SCALE T8N / CARUTHERSV/&L:;Z \ T(2) 1938
5 o 5 10 15 Miles ; ~ / / 0/ SN
BN AN 7 S ] e |
@ Water well (2) Map number of well Z
- Oil or mineral test 161 Sea level of datum /

(@/® 1 ISENATH A VS

- Gounty & State Boundaries TITN —134§ / : ' P E M l S; G 0 T
{ / / \ // /‘é}g'rém S

1 ' 1 -l v

C ' H 4

J Jaz [ Vorg 52 ! |
§ OARDWQ?L» / HORNERSVILLE { \ T() 4—1890

TIeN /I / / . / i __________B...__

R7E T3 T il g:zc

ARKANSAS

LEGEND

—1900
A(52¢‘




VOL. XX XVII, 2ND SERIES PLATE

RIE 4 L) []

28

MARBLE HILL GAPE GIRARDEAL
| ]
BOLLINGER [ GAPE |4
GIRARDEAPI Ty
— ——— i
_|GREENVILLE : o ) /
- —-”-—--— | y %:.;"::;ORAN
E | \_ s P
—- Y _~MORI
! Jr R S| ¢
Ly I >{vmmﬁpusr-:R -
27| @ L pord o ¢ / /
w1l 1 . o0 \ ;CROWDER /
- ' | Puxico e .
@
<
o

- STO
PR

©) 413 @] (13164, s :
LOOMFIELD o : Ldd - 1s s | |P P 1
N e | /,L.TA/ M|I'SS

H} / (e 26l 4 0o’ """ MOREH6USE ..
/] N H
LL} 12}4 397 / (219 23670y 1 d@\'/ / r o
(j5)280 ® [ gli6)2 ‘e/ "y - -
] ; T PRAIRIE
M «“‘ov/// DEXTER™ w7 / & NatTHEWS T, WEASTPRS
. ~ } ™

¢

e -
SRR A R — e // ! £>CHARLESTON ——
| i s T opboARD - 4 ]7/

NSO E—

25

O

g
3 [ IPOPLAR BLUF X Uelg 280 7 /’ ] CANALGU ~ /

T
H

H

e

T
23
: eq'v / - / LILBOURN/| (4), <703
| v |- Barssog . /NEW_MADRID .
%00/ / / o) RISE b e
’ / : RI4E
T 22N o/ [
K .
| : pd //" | § «ie-i0ss KENTUCKY
J ——_— _— | - —_—
i ; T 7 TENNESSEE
A
STATE OF MISSOURI / ~L'PORTAGEVILLE
N - T(7)4-950
DEPARTMENT OF BUSINESS AND ADMINISTRATION y < N
DIVISION OF =N ;
GEOLOGICAL SURVEY AND WATER RESOURCES / / “ _
ROLLA, MISSOURI e T(6) ®-135
T.R.Beveridge , State Geologist 0/ : 2 i
SUBSURFACE GEOLOGY OF THE MISSISSIPPI EMBAYMENT AP
OF SOUTHEAST MISSOURI
B
John G. Gyrohskopf T(5)¢-'II65
1955 ® O T(4)-4—1395
STRUCTURE MAP OF \s /\OHAYT Z
SOUTHEASTERN MISSOURI EMBAYMENT AREA / (\@ci27s ~
Datum : Top of Midway Group (Porters Creek) ! é / ¢ / T(3) 91397
Gontour interval 100 feet o
SGALE TieN § (3).-I0l3/\\° v \ Q T(2)9--i320
w“w Miles H q/o CﬁRUTHERSill\LLE‘(
LEGEND }J N ,K L | 1 ///\ ‘30 ‘0/\ (6}—1267
® Wat 1 ORY ber of well a1 g N ¥
QOiT oerrmyivneeral test 472 S:c? ?:xlegf?ia::ﬁn y, (8)-%§f SENATH { o //S c, oT
————County & State Boundaries — ‘ @ /
Ralle)
i¢ A (asfeee
/ : N
,f 0(80)/672 [ (9)-1055 A VZ
/WE{}/ / N'?NERSWLLE / \ T(1) 41420
T I6N
, \ ;

omiors ARKANSAS A1 1333
|




VOL. XXXVIl, 2ND SERIES

PLATE VI
‘ ]
BOLLINGER COUNTY[ S T 0O D D A R D C 0O UNTYY NEW MADRID COUNTY P EMI S C O T C OUNTY ! MISSISSIPPI COUNTY
| : i ' .
. (12) , l (2) () (6) (1 (2) (6) cl< AS)
Deimun G.E.Kinder M.H. Marr U.S.B.M. No.l Oliver Strake Petroleum Inc. Hayti O.W. Killam DY genedum Trees
No.| Gooper : et. al.Nol Rehms et.al. No.l| Barnett ' : H No.l Russell  City No.4 No.l Pattinson OfZ  No.lMack
Elevuhon rK BsCARPMENT Elevation Elevation Elevation ! Elevation Elevation Elevation ni< Elevation
Feet 370 EIS 400 ) 31 278 271 270 263 ® x 267 Feet
H Crowleys Ridge " " =1 o .
500 ! i @a‘rﬂury Lafayette) § ; I ! | | i HS i 500
«=2 CastorRiver :
M,
Sealevel ITHV/LL EJR —-Seq Level
- OWELL
=500 ——500
Total Depth |
935
OTTER.
Z1000 ~ 1000
Z1500 Protal depth -5
=, 1845 SASCONAD L2
—-2000 § Total depth - 2000
= 2(53 -
; - EMINENCE-POTOS]
-——2——502- ) ) — g2 &5 IMREN RSN RENRaRN 1 o 0 2 o o o e ij:lu_l’ ‘-—_2-5_0-9_
e = ‘:rrlllllllllll—l'lljl 1 6\
: DOE RUN ki S0
SR ELVINS GROUP { DERBY : SN N D)
Z3000 Bt 5, (0AVIS EEEEEE R0 —32000
. I!l‘lllllll = Tofqldepth
3345
-3500  ~
. T — ~d o ‘ . - : PONNETERRE o e , : e - X :
~4000 _ — ~— . ) - S o , ,, REzE —4000
‘-‘-~ e Jun
T~ s N H
-~ ‘ - —_ 'EF = Total Depth
, Total depth - . 4535
-4500 ‘ 4580 LAMOTTE ? Total depth “‘E% —45¢
: 4740 T

| STATE OF MISSOURI |
DEPARTMENT OF BUSINESS AND ADMINISTRATION

DIVISION OF
GEOLOGICAL SURVEY AND WATER RESOURGES - hposumcti e

ROLLA, MISSOURI L\_Aff%

T. R. Beveridge, State Geologist
SUBSURFACE GEOLOGY OF THE MISSISSIPPI EMBAYMENT
‘OF SOUTHEAST MISSOURI
By
John G. Grohskopf
1955

CROSS SECTION ALONG LINE A-A'
SOUTHEASTERN MISSOURI EMBAYMENT AREA

HORIZONTAL SCALE
-] [¢] 5 10 15 Miles
[ U

VERTICAL SCALE ;
500 0 500 1000 1500 Feet
TR

l\l

LEGEND
vertical exaggeration 42:1  (2) Map number of well




	umlr000020p0001
	umlr000020p0002
	umlr000020p0003
	umlr000020p0004
	umlr000020p0005
	umlr000020p0006
	umlr000020p0007
	umlr000020p0008
	umlr000020p0009
	umlr000020p0010
	umlr000020p0011
	umlr000020p0012
	umlr000020p0013
	umlr000020p0014
	umlr000020p0015
	umlr000020p0016
	umlr000020p0017
	umlr000020p0018
	umlr000020p0019
	umlr000020p0020
	umlr000020p0021
	umlr000020p0022
	umlr000020p0023
	umlr000020p0024
	umlr000020p0025
	umlr000020p0026
	umlr000020p0027
	umlr000020p0028
	umlr000020p0029
	umlr000020p0030
	umlr000020p0031
	umlr000020p0032
	umlr000020p0033
	umlr000020p0034
	umlr000020p0035
	umlr000020p0036
	umlr000020p0037
	umlr000020p0038
	umlr000020p0039
	umlr000020p0040
	umlr000020p0041
	umlr000020p0042
	umlr000020p0043
	umlr000020p0044
	umlr000020p0045
	umlr000020p0046
	umlr000020p0047
	umlr000020p0048
	umlr000020p0049
	umlr000020p0050
	umlr000020p0051
	umlr000020p0052
	umlr000020p0053
	umlr000020p0054
	umlr000020p0055
	umlr000020p0056
	umlr000020p0057
	umlr000020p0058
	umlr000020p0059
	umlr000020p0060
	umlr000020p0061
	umlr000020p0062
	umlr000020p0063
	umlr000020p0064
	umlr000020p0065
	umlr000020p0066
	umlr000020p0067
	umlr000020p0068
	umlr000020p0069
	umlr000020p0070
	umlr000020p0071
	umlr000020p0072
	umlr000020p0073
	umlr000020p0074
	umlr000020p0075
	umlr000020p0076
	umlr000020p0077
	umlr000020p0078
	umlr000020p0079
	umlr000020p0080
	umlr000020p0081
	umlr000020p0082
	umlr000020p0083
	umlr000020p0084
	umlr000020p0085
	umlr000020p0086
	umlr000020p0087
	umlr000020p0088
	umlr000020p0089
	umlr000020p0090
	umlr000020p0091
	umlr000020p0092
	umlr000020p0093
	umlr000020p0094
	umlr000020p0095
	umlr000020p0096
	umlr000020p0097
	umlr000020p0098
	umlr000020p0099
	umlr000020p0100
	umlr000020p0101
	umlr000020p0102
	umlr000020p0103
	umlr000020p0104
	umlr000020p0105
	umlr000020p0106
	umlr000020p0107
	umlr000020p0108
	umlr000020p0109
	umlr000020p0110
	umlr000020p0111
	umlr000020p0112
	umlr000020p0113
	umlr000020p0114
	umlr000020p0115
	umlr000020p0116
	umlr000020p0117
	umlr000020p0118
	umlr000020p0119
	umlr000020p0120
	umlr000020p0121
	umlr000020p0122
	umlr000020p0123
	umlr000020p0124
	umlr000020p0125
	umlr000020p0126
	umlr000020p0127
	umlr000020p0128
	umlr000020p0129
	umlr000020p0130
	umlr000020p0131
	umlr000020p0132
	umlr000020p0133
	umlr000020p0platei
	umlr000020p0plateii
	umlr000020p0plateiii
	umlr000020p0plateix
	umlr000020p0platev
	umlr000020p0platevi
	umlr000020p0platevii

