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Honorable Phil M. Donnelly 
Governor of Missouri 
Jefferson City, Missouri 
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November 22, 1955 

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 ar,ea, 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 

(1;) 





Subsurface Geology of the Mississippi 
Elnbayulellt of Southeast Missouri 

~ 

JOHN 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
east 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. 

7 
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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 pr,e
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. 

Map showing of the area. 

LOCA nON AND AREA 

The ar,ea 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 northw,estern 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 
ar,ea 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 ~900 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 Surveyor by the Corps of Engineers, 
U. S. Army. Quadrangle maps ar,e 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 .. ~.!L£~~ts each from the Missouri Geological Surv,ey. 
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 r,eport 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 stratigraphic 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 refer,ences 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. Fre~an 
(1945, pp. 12-43) discussed the subsurface Paleozoi;ct of.wesj;em 
Kentucky and presented subsurface maps and crosss~ons. P',11l1-":'" 
rar, Grenfell, and Allen (1935) described the locatipn, charact~ l 
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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 decreasles, 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 mad,e 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 
f,ew 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 mant1e 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-Camhrian 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 sev,eral 
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 overHes 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 

Camhrian 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 
l:;.e 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 VII. 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, extr,emely 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 formationLThe 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 abov,e 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 Hocks 

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. 

Stndw well: (Log No.1, Pemiscot County, Missouri.) 
Pragmcnts of material logged as basic dike rock were thin 

scctionod. The texture is felHitic to fine-grained, somewhat por
phyritic with Hubhedral mafic minerals in a carbonate ground mass. 
The minerals are dominantly red biotite, colorless augite (diop
Hide'?), and a carbonate--,pl'obably ankerite. Melilite, magnetite, 
and pyrite are abundant accessories. The most common altera
tion products with the dike material are perovskite (?), talc (1), 
(!pidoto (?), calcite, pyrite, galena, chalcopyrite, and red manga
niferous limcfitone. The minerals were identified by unavoidably 
incomplete optical measurements. The rock logged as basic dike 
hl of igneous origin. The tcxture and composition are remark
ably different front common basaltic, diabasic andesitic dike rocks, 
hut are similar to lampl'ophyric dikes. 'fhe dike rock in the Strake 
well falls in the a.lnoite division of the classification of lampro
phyrcs. 'rhe 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. 'r5, Lake County, Tennessee.) 
Fragments logged as "serpentine" are green minerals SHIll

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 lampl'ophyre. 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 formation?The 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 Lew wells with a 
tendency for the dolomite to be dark in color. The contact of the 
Eminence with the under lying 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 ar,ea. 

Gunter member of the VanBuren formationd-The 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". 

VanBuren 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.LThe 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./The 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. J The 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 ? formation8.-The Powell formation 
has been mapped in Ste. Genevieve County (Weller and St. Clair, 
1928), but has not been traced without question into the ar,ea. 
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 r,esidual 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 wer,e 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 
Pow,ell" are not separated in this report. 

Ordovician System 

Everton fOfmation.-The Ev,erton 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 f,eet 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. 
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DutchtQWll formatiou.-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 forlllation.-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 forlllation.-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 forlllation.-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 forlllation.-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. 

Kim1ll8wick forlllatiQn.-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 ar,ea 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 ar,ea, 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 pres,erved 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 plat_~ )X., 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 thes,e exposures the formations w,ere 
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- I 

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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1 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 Mc
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 Qzan and Marlbrook-Saratoga units of the Arkansas sec
tion. As used in this report the McNairy formation includes sand 
and clay that !i.e 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 Ridg.e 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, 

I therefore, thought to be inadvisable to drop the name Ripley en-
i. tirely, but rather to use it thus: McNairy (Ripley). McQueen 

and others (1939, pp. 50-76) made several divisions in the Mc
Nairy which, though present at the outcrop area, cannot be traced 
very far in the subsurface, especially in rotary drill cuttings and, 
Jherefore, are not used in this r.eport. 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 appearanc.e of calcareous material, 
glauconite, and microfossil fragments. The quartzite phase is 
absent in the deeper part of the embayment. Staurolite and 
kyanite ar.e 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 sugg.est 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 hav,e 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 "F]ai-wQQgs cla.y" was named by E. N. Hilgard (1860, 

pp. 110-111) and placed by him at the base of the so-called 
"NQ:r:.thern LignitiGformation". Later J. M. Safford (1864, pp. 
361-368) renamed it Po"rters 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 formatiop 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 VII. 

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 Lagrang.e 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- i 

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 sugg,ests that the Ackerman may be present in the subsurface. 
In Kentucky, W. R. Jillson (1929) recognized the pr,esence of the 
Holly Springs and Grenada formations. J. E. Lamar and A. H. 
Sutton (193.0, 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 Cr,etaceous below and the Pliocene (?) gravell 
above. Mor,e recently F. E. Matthes (1933, pp. 1003-1009) in re-I 
ferring to these beds in Missouri used the name Wilcox in the same! 
sense. In 1935 W. Farrar r,edefined 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 reo 
definition conforms with the usually accepted meaning of the 
Wilcox group throughout the Coastal Plain r~gion. 

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 over lying 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-

"lished 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 
Wilcox 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 pr,esent 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 stratigraphic 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 

Alluviulll undifferellliated.-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 ar.e 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 ar,ea. 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 dir,ection 
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 f,eet per mile with only minor 
interruptions in most of the embayment area. The surface of 
the Paleozoic is bev,eled and truncated and reflects pre-Cretaceous 
topography. The structure map of the top of the Paleozoic has 
been drawn ev,en 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 pr,e-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 intrusiv.es encountered by wells on the 
Pascola arch are very similar petrographically to the post-De
vonian intrusives of Ste. Genevieve County (Kidwell, 1947). 
The mov.ement 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 pr.eserv.ed 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 suggestiv.e 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 sugg.ested, 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 14 NE JA, NE JA, 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, 3.25 
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 SElA. SWlA, sec. 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 thl'own 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 

i 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 SElA, SElA, sec. 13, T. 29 N., R. 14 E., Scott County, at a 
point known locally as the "Chalk Bluff", 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, 
McQueen 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 lA, SE:LA, NE lA, 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. 

J 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 SW1A. SW:LA, 
NWlA, sec. 34, T. 29 N., R. 14 E., Scott County. The loess is down 
faulted against a sand in the basal Wilcox 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 
NE~ 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. 30· 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 NE1,4 NW~ 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 Wilcox 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 SW1y:4 sec. 19, T. 29 N., R. 15 E., and 
in the SE1y:4 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 wer,e 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 are 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 partic1es are subangular to sharp. The sand of the Mc
N airy (Ripley) in the vicinity of Commerce in Scott County varies 
from a loose, friable sandstone to a vitreous quartzite. The grains 
ar,e 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. 

Gravd.-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 grav,els 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 hetween 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 1ocations of the 
larger gravel pits as follows: 

SE1,4, NWl,4, sec. 29, T. 28 N., R. 11 E. 
NE 1,4 sec. 30, T. 28 N., R. 11 E. 
NE 1,4 SW1,4 sec. 34, T. 28 N., R. 11 E. 
Southern part of sec. 4, T. 27 N., R. 11 E. 
Common corner of sees. 16 and 17, 20 and 21, T. 27 N., R. 11 E. 
SWl,4, sec. 2, T. 26 N., R. 10 E. 
N 1h sec. 11, T. 26 N., R. 10 E. 
NEl,4, sec. 21, T. 26 N., R. 10 E. 
NW1,4, sec. 5, T. 26 N., R. 11 E. 
NE%. SW%. sec. 31, T. 26 N., R. 11 E. 
NW%. SE1,4 sec. 11, T. 25 N., R. 10 E. 
NE %. NE %. sec. 16, T. 25 N., R. 10 E. 
SE1,4 NE1,4 sec. 17, T. 25 N., R. 10 E. 
NW1,4 SE%. sec. 33, T. 25 N., R. 10 E. 
SW1,4 sec. 31, T. 27 N., R. 10 E. 
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SE 14 sec. 13, T. 26 N., R. 8 E. 
NE 14 sec. 6, T. 25 N., R. 10 E. 
Common boundary of SE 14 sec. 25 and NE 14 sec. 36 1'. 25 N., 

R.9 E. 
SW 14 SW 14 sec. 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. Sev,eral 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~ SE~ 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 Qf 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 
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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 perc,ent 
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 Pi co 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 surfac,e. In the lowland area, the various 
sands of the Cenozoic and Mesozoic are capable of yielding v,ery 
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 waterhearing strata.-Well water supplies are ob
tained from four aquifers in the ar,ea 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. 

Chemieal 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 accept,ed 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 comman 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 (S04) 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. N on-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. Rang.es of hardness or softness may be clas
sified as follows: 

o 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 
ppm. 

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 fe,et. 
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 ar·e 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 pref.erred 
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. Acorn 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 lev,el 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 relativ,ely 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. 

Wih~ox water supplics.--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 surfac.e. 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 lev,el in the McNairy 
(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 mor,e 
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 Mc
N airy ( 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 data 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 f.eet. 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 temperatur,e 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 0 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 hest 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) off,ers 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, HImo, 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 pr,evail 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 
yi,eld 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 
under lying Gasconade formation, the Roubidoux may he highly 
dissolved or leached and may consist of residual boulders and red 
clay. In such 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. 

Oil 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 ar~ 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
ductiv,e in Illinois. The structure maps (plates IV to VI) do not 
indicated the presenc.e 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 Mc
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 2700 feet to 2734 feet, or 1000 feet below the Paleozoic and 

J.-_" "" 

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 Bonneteme 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 f.eet 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 "Trenfbn" which produces oil in 
Illinois crops out in the northeastern portion of the area wher,e 
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. 
o:f 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 scr,een revealed it to be almost completely s,ealed with 
a black viscous substance which upon removal could be formed 
into balls that retained their shape at room temperature, ev,en 
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 w,ere 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 w,ere 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 w,eight 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 w,ell 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) produoes 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 repr,esented 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 v.ery 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 W,est Texas. As previously mentioned, the Cana
dian and Ozarkian formations to the south and east of Crow leys 
Ridge yield sulpha-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 presenoe 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 St,ate Board of Health of Missouri 
Results in parts pel' million 

WelL •................................................................... 1 2 
Depth in feet. . . . . . . . . . . . . . . . . . . . . . . . . . ............................... . 128 100 
Date analyzed ............................................................ . 1-16-43 10-21-49 
Analysis number. . . . . . . . . . . . . ........................................ . 1238 2996 
Turbidity ............................................... , ................ . 10.0 0.2 
Odor (cold) .............................................................. . none none 
Color .... " ............................................................. . none none 
Alkalinity (CaGO,) 

Phenolphthalein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . 0 0 
Total ............................................................... . 176.0 256.0 

Bicarbonates (HC03) ...................................................... . 214.9 310.6 
Carbonates (C03) ......................................................... . 0 0 
Insoluble ................................................................ . 14.8 nd 
Iron and Aluminum Oxides (AI203Fe20a) ..................................... . 2.0 nd 
Silica (Si02) .............................................................. . nd 24.0 
Iron (Fe) totaL ...................................................... . 1.2 1.6 
Aluminum (AI) ...................................................... . 0 0.1-
Sodium and Potassium (Na) ........................................... . 6.6 12.1 
Calcium (Ca) .................................................. . 53.5 73.8 
Magnesium (Mg). . . . . . . . . . . . . . . .......................... . 11.6 18.6 
Sulfates (SO,) ................................................ . 11.9 18.3 
Chlorides (C1) .............................................. . 7.1 18.5 
Fluorides (FI) ..................................... . nd nd 
Residue on evaporation 

Total................................... . ...................... . 235.0 541.0 
Dissolved ............................................................ . 235.0 541.0 
Suspended ........................................................... . nd nd 

Loss on ignition .......................................................... . 54.0 263.0 
Total hardness (CaC03)' .................................................. . 182.0 251.0 
Carbonate hardness (CaCO,) ............................................... . 176.0 256.0 
Non-Carbonate hardness (CaCO,) ...................................... . 6.0 5.0 
Nitrate Nitrogen (N) ................................................ . 0.19 0.32 

1. City of Senath, No.1 well, NW SW SW sec. 1, T. 17 N., R. 8 E., Dunklin County. 
2. City of Portageville, No.1 well, SE NW sec. 30. T. 21 N., R. 13 E., New Madrid County. 
3. City of Lilbourn, well, center sec. 25, T. 23 N., R. 13 E .. New Madrid County. 
4. City of Kennett, No.2 well. NE sec. 2, T. 18 N., R. 9 E .. Dunklin Count,y. 
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Chemical Analyses of Walers froJU Wilcox Formation 

WelL ..................................... 
Depth in feet ............................... 
Date a.nalyz~ .............................. 
Ana.lysis number .........................••. 
Turbidity ........•......................... 
Odor (cold) ................................ 
Color •••••................................ 
A1ka.linity (CaCaa) 

Phenolphtha.lein ..•.......•.•••.....•.•. 
Tota.l ................................. 

BiC1lo1"bona.tes (HCQa) ...•..................•. 
08l"bonates. . . •..........•.........•....... 
Insoluble .................................. 
Iron a.nd Aluminum Oxides (Al203FIl20d ....... 
Silica. (Si02) ......•...••..•................. 
Iron (Fe) Total ...........•...•.....•.•..... 
Aluminum (AI) .......•..................... 
8od1um a.nd Potassium (Na) ................. 
Calcium (Ca) ..•••.•...•...•.......•.•...•. 
Magnesium (J\!g) ........................... 
Sulfates (SO,> .............................. 
Chlorides (CI) ........•......•.............. 
Fluorides (Fl) ...............•.............. 
Residue on evaporation 

Tota.l .........•....••••.•.•........... 
Dissolved .............................. 
Suspended .....•.•...•.........•....... 

Loss on Ignition ............................ 
Total h8l"dness (CaCOa> ..................... 
Oarbonate hardness (CaCO.) .......•••..•••.. 
Non-Oarbonate hardness (CaCO.) ..•..•....... 
Nitrate Nitrogen (N) .....•...............•.. 

Ana.lyses by State Board of Health of ~lissonri 
Results in parts per million 

1 2 3 
405 550 400 

S-29-41 8-9-41 7-10-42 
557 553 80S 
10.0 nd 5.0 
none nd nd 
none nd nd 

2.S 0 nd 
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3.0 0 0 
9.6 22.4 14.0 
1.6 2.0 1.6 

nd nd nd 
1.6 S.S O.S 
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0 11.0 1.0 
0.10 0.25 0.06 

1. City of Sikeston, No.3 well, BW BW BE sec. 19, T. 26 N., R. 14 E .• Scott County. 
2. City of Portageville, No.2 well, BW BE BW sec. 30. T. 21 No, R. 13 E., Ne..- ~ladrid County. 
3. City of Charleston, No.2 well, BW NE NE sec. 5. T. 26 N .• R. 16 Eo, ~lississippi County. 
4. City of East Prairie. No.1 well. BW sec. 25, T. 25 N .. R. 15 E .. :Mississippi County. 
5, City of Caruthersville. No.3 well, C. BW sec. 16, T. IS No, R. 13 E .. Pemiscot County. 
6. City of Deering. No.2 ..-ell, BE BW BE sec. 17. T. IS No, R. 11 Eo, Pemiscot County. 
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Table 3 

Chemical Analyses of Waters from McNairy (Ripley) Formations 

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

Well ..................................... 1 2 3 4 
Depth in feet ............................. 860 1600 1717 960 
Date analyzed .............. 12-16-42 4-13-42 1-30-40 4-7-44 
Analysis number ....................... 974 751 187.') 1308 
Turbidity ................................ 0.1 0.1 0.0 0.2 
Odor (cold) ................. none none none none 
Color ...................... none none none none 
Alkalinity (Ca003) 

Phenolphthalein .... 0 2.4 0 0 
Total. ............... 220.0 455.0 350.0 237.0 

Bicarbonates (ROOa) ....... 274.9 548.3 420.3 288 4 
Carbonates (COa) .................. 0 2.9 0 0 
Insoluble .......................... 9,0 10.4 1-),2 \) 2 
Iron and Aluminum Oxides (AhO,I<'e203l ..... 1.6 1.2 nd 1.2 
Iron (Fe) total. .................. , 0.14 0.04 0.2 0.1 
Aluminum (AI) ........................... nd nd 0.1- nd 
Sodium and Potassium (Na) ................ 142.1 213.4 182.5 136.0 
Oalcium (Ca) ........................... 11.4 3,6 1.9 6.4 
Magnesium (Mg) .................... 3 .. ~ 0.9 0.9 2.3 
Sulfates (S04) ........................ 11.9 1.0 0.4 13.0 
Ohlorides (01) ....................... 80.0 10,3 42,2 57.1 
Flnorides (FI) ....................... 0.2 nd o 3 nei 
Residue On evaporation 

Total. ......................... 426.0 558.0 492.0 391.0 
Dissolved .............. ' ...... 426.0 558,0 492.0 391. 0 

Loss on ignition ........... 70.0 149,0 170 0 09.0 
Total hardness (CaC03) .............. 43.0 13.0 9.0 15.0 
Oarbonate hardness (CaC03) ......... 43.0 13.0 9.0 15.0 
Non-Carbonate hardness (CaC03) ........... 0 0 0 0 
Nitrate Nitrogen (N) ...................... 0.07 0.68 0.09 0.30 

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 SE sec. 2, T. 17 N .. R. 8 E., Dunklin County. 
4. Oampbell Lumber Company, No.1 well, SW SW SE sec. 3, T. 21 N., R. 9 E .. Dunklin Oounty. 
5. Oity of Bernie, No.1 well, NW SE NW sec. 3, T. 23 N., R. 10 E., Stoddard County. 
6. City of Bloomfield, No.2 well, NE BE 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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Table 4 

Chemical Analyses of Waters from Paleozoic Formation;; 

*Analyses by State Board of Health of Missouri. -Analyses by Missouri Geologiea1 Surrey and Water Resources. 
Results in parts per million. 

Well ..........•....................... 1 2 3 4 5 6 7 
Formation .•........................... Gasconade Eminence St. Peter Powell! St. Peter St. Peter Eminence 
Depth in feet .•........................ 635 927 925 780 922 433 2075 
Date analyzed •........................ 10-11-45 2-18-29 10-28-32 8-30-36 5-7-45 3-27-45 3-27-45 
Analyst ••........•................•... * *"* ... ** 

,. 
* * 

Analysis number ..•..................•. 1730 1300 724 1934 1537 1631 1631 
Turbidity .•.....••.................... 0.1 clear sl. turbid sl. turbid 0.1 1.0 0.1 
Odor (cold) .....•...................... none none none none none none none 
Color .•..........••................... Done none none none Done none Done 
Alkalinity (CaCOa) 

Phenolphthalein .•.................. 0 nd nd nd 0 0 0 
Total .....•...•................... 259.0 234.8 216.0 136.2 286.0 298.0 355.0 

Bicarbonates (HCOa) ••......•.......... 315.6 258.0 263.4 166.1 348.5 362.7 433.3 
Carbonates (COa) ...................... 0 13.8 1.4 0 0 0 0 
Insoluble ...•...•••.•...•...•.•••.•.•.. 6.8 nd nd nd 14.0 16.8 10.8 
Silica (Si02l ........................... nd 9.6 9.2 10.0 nd nd nd 
Iron and Aluminum Oxides (Al20#,,,!0.) ... nd nd nd nd nd nd nd 
Iron (Fe) .............................. nd nd nd nd nd nd nd 

Total ..........•.................. 0.2 0.58 0.30 0.14 0.2 0.06 0.08 
Precipitated ••••................... nd nd 2.97 1.50 nd nd nd 

Aluminum ....•...•.................... 0.1- 1.47 nd nd 0.1- 0.1- 0.1 
Sodium and Potassium (N a) ......•...... 2.2 11.3 124.0 615.7 13.5 10.9 40.1 
Calcium (Ca) .......................... 55.4 56.6 76.1 188.1 76.4 73.5 98.4 
Magnesium (Mg) ....................... 30.6 20.5 31.4 51.5 21.9 26.9 49.5 
Sulfates (S04) .......................... 1.2 4.9 111.3 47.9 5.8 3.1 8.4 
Chlorides (Cl) .......................... 4.7 14.3 162.9 1339.4 13.4 6.4 111.2 
Residue on evaporation 

543.0 nd 751.8 2695.4 Total ......................... · ... 400.0 397.0 668.0 
Dissolved ......................... 543.0 262.0 748.0 2679.0 400.0 397.0 668.0 

Loss So'::~t':~:: :: ::::::: :: : : : : :::: : : : 
nd trace 3.8 16.4 nd nd nd 

278.0 nd 158.0 493.0 168.0 172.0 273.0 
Total hardness (CaCO.) ................. 264.0 225.8 319.0 681.4 281.0 294.0 449.0 
Carbonate hardoess (CaCO.) ............. 259.0 nd 216.0 136.2 281.0 294.0 355.0 
Non-Carbonate hardness (CaCO.) •....... 5.0 nd 129.6 82.9 0 0 94.0 
Nitrate Nitrogen (N) .................... 0.13 1.89 1.37 0 0.19 0.50 0.15 

1. City of Lutesville, No.1 well, C.N3-l! SE sec. 6, T. 30 N., R. 10 E., Bollinger County. 
2. Missouri Arkansas Power Company well, SE sec. 3, T. 24 N., R. 6 E., Butler County. 
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. 
6. City of Illmo, No.1 well, SE SE NW sec. 3, T. 29 N., R. 14 E., Scott County. 
6. City of Fornfelt, No.1 well, NE NW NE sec. 6, T. 29 N., R. 14 E., Scott County. 
7. City of Chaffee, No.2 well, NE SW NE sec. 18, T. 29 N., R. 13 E., Scott County. 
8. County Court, No.1 Jail well, NE NW NW sec. 13, T. 28 N., R. 13 E., Scott County. 
9. Missow' - wer and Development Co., No.1 well, (Puxico), SW SW SE sec. 26, T. 27 N., R. 8 E., Stoddard County. 

10. Kentnc' 3 '" .... Co., No.6 well, NE NE NE sec. 31, T. 28 N .. R. 11 E., Stoddard County. 
~\lI ~'!P :0., No.1 Himmelberger well, NE NE SW sec. 28, T. 27 N., R. 12 E., Stoddard County. 

8 9 
Jeff. City Gasconade 

1500 508 
11-27-34 6-3-43 

** * 
1297 1067 
clear 0.1 
none none 
none none 

nd 0 
284.9 283.0 
347.4 344.8 

0 0 
nd 14.8 
17 .6 nd 
nd 1.2 
nd nd 
0.05 0.04 

nd nd 
nd nd 
18.4 11.1 
63.5 66.3 
30.7 35.4 
10.9 12.6 
25.6 18.7 

388.0 469.0 
388.0 469.0 

nd nd 
106.0 204.0 
284.0 311.0 
284.6 283.0 
151.0 28.0 

2.80 1.5 

10 
Jeff. City 

740 
10-28-32 

** 
727 

.1. turbid 
none 
none 

nd 
197.4 
240.7 

9.8 
nd 
2.8 

nd 
nd 
0.20 
3.96 

nd 
22.3 
14.4 
39.4 
19.1 

6.3 

295.4 
291.0 

4.4 
153.0 
197.5 
197.4 
40.9 

5.53 

11 
Potosi 
2910 

10-28-32 
** 

725 
turbid 
none 
none 

nd 
244.0 
297.6 

4.2 
nd 
9.6 

nd 
nd 
0.20 
7.92 

nd 
98.7 
77.5 
26.7 
8.2 

162.9 

653.4 
639.0 
14.4 

228.0 
303.2 
244.0 
168.1 

2.01 
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Table 5 

Chemical Analyses of Waters from Paleozoic Formations Showing Change in 
Quality of Water with Depth 

Analyses by MlsBouri Geological Survey and Water Resources 
Results in parts per million 

*Benedum-Trees Oil Company, C. W. Mack No.1 well. 
NW SW SW sec. 3, T. 15 N., R. 12 E., Mississippi County, Arkansas. 

Depth of sample in feet ............................ 2960 3362 3805 4254 
Formation ....................................... Jell'. City Roubidoux Gasconade Gasconade 
Turbidity ........................................ turbid turbid turbid turbid 
Color ............................................ none none nOne none 
Odor ............................................ Kerosene none none none 
Total suspended solids ............................ nd nd nd nd 
Total dissolved solids .............................. 13302.0 19885.0 21970.0 21613.0 
Loss on ignition .....•............................ 604.0 2824.0 2000.0 2550.0 
Chloride radicle (01) .............................. 6840.0 9400.0 10045.4 10303.5 
Nitrate radicle (NO.) .............................. 0 0 0 none 
Sulfate (SOt> .......•............................. 934.5 1356.9 2902.3 1519.7 
Bicarbonate radicle (RCO.) ........................ 39.2 43.6 69.7 55.2 
Carbonate radicle (C03) ........................... 41.4 0 0 0 
Sodium (Na) Potassium (K) as NA ................. 4020.5 5171.2 5950.2 5971.8 
Magnesium (Mg) ................................. 1.2 279.3 316.1 306.0 
Iron (Fe) ••...................................... 0.18 0.15 0.10 0.10 
Manganese (Mn) ................................. nd nd nd nd 
Silica (Si02) ...................................... 6.0 4.0 2.4 3.6 
Calcium (Co.) .................................... 820.6 875.6 1351.3 880.4 
Total hardness ................................... 2056.4 3334.1 4674.3 3455.6 
Carbonate hardness ............................... 101.2 35.8 57.2 45.3 
Alkalinity .......•................................ 101.2 35.8 57.2 45.3 
Precipitated Iron .•............................... nd nd nd nd 
Temporary hardness .............................. 38.1 13.2 33.4 28.6 
AI20 a .••••.••••••••..••..•..••..•........•..•..•. 2.00 1. 79 168.66 .26 

4412 
Eminence 

turbid 
nOne 
none 
nd 

22375.0 
2672.0 

11071.6 
0 

1629.7 
95.7 
0 

6052.5 
618.6 

0.80 
nd 
12.8 

1009.1 
5059.0 

78.5 
78.5 
nd 
36.3 

.86 

4533 
Eminence 

turbid 
none 
none 
nd 

22035.0 
1551.0 

11017.0 
0 

1709.0 
144.3 

0 
5948.2 
402.6 

0.42 
nd 
20.0 

1398.5 
5146.9 

118.3 
118.3 
nd 
73.8 
1.40 
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Water Levels and Yields of McNairy (Ripley) Wells 

Well 

Bernie ................................ . 
Bloomfield ........................... . 
Campbell ..............•............... 
Dexter ............................... . 
Hayti. •............................... 
Hornersville ........................... . 
Kennett .............................. . 
Lilbourn .............................. . 
Malden Airfield ....................... . 
Senath ............................... . 
Gideon No.4 .......................... . 
Gideon No.5 ......................... . 

Depth. 
feet 

890 
286 
960 
345 

2153 
1846 
1600 
1335 

890 
1717 
1330 
1308 

Flow at 
gronnd level, 

g.p.m. 

125 
no fiow 

16 
35 

1251 
150? 
115 
nd 
250 
100 
176 
720 

Height above 
ground to which 
wat~r level rose. 

feet 

nd 
o 
7 
5.5 
nd 

81 
55 
45 
13 
73 
nd 

39 

Table 7 

Altitude to 
which water 

level rose, 
feet 

nd 
333 
311 
325.5 

nd 
327 
350 
3251 
310 
332 
270? 
304 

Water Levels and Yields of Wilcox Group Wells 

Well 

Caruthersville No.2 .............................. . 
East Prairie ..................................... . 
Parma .......................................... . 
Portageville ..................................... . 
Sikeston ........................................ . 
Steele ........................................... . 

Depth, 
feet 

812 
505 
475 
550 
405 
321 

Depth below 
ground of 

water le,el, 
feet 

21 
7.5 

11 
19 
27 

8 

Altitude of 
water level, 

feet 

249 
308 
270 
249 
300 
252 

Yield 
when pumped. 

g.p.ill. 

500 
150 
150 
403 
nd 
lid 
460 
100 
.525 
300 
381 
nd 

Yield when 
pumped, 

g.p.m. 

400 
168 
200 
100 
918 
350 

Water level 
below 

ground surface 
when pumped. 

feet 

100 
150 

80 
67.4 
nd 
nd 

165 
100 

60 
9 

nd 
nd 

-"" Water level 
below ground 
surface when 

pumped, 
feet 

-----

63 
159.3 
37 
69 
62 
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 w,ell 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 w.elL 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 ar,e 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 Resourc,es, P. O. Box 250. 
Rolla, Missouri. 



WELL LOG INDEX 

Location Well No. Page Location Well No. Page 
Missouri: Missouri con't: 

Bollinger Co. ....... 1 53 Scott Co. con't. 10 94 
2 * 53 11 95 

Butler Co ......... 1 54 12 95 
2 54 13 96 
3 55 14 96 
4 * 57 15 96 
5 58 16 97 
6 * 58 17 97 
7 * 58 18 97 

Cape Girardeau Co. 1 59 19 98 
2 60 20 98 
3 61 21 99 
4 61 22 100 
5 62 23 100 

Dunklin Co. ....... 2 * 63 24 101 
3 64 25 101 
4 64 Stoddard Co. .. , .. 1 Ii: 102 
5 65 2 * 102 
6 66 3 103 
7 66 5 * 105 
8 68 6 108 
8a 69 10a* 109 
9 70 11 * 109 

Mississippi Co. .... 1 71 12 * 113 
2 71 13 * 114 

New Madrid Co. ... 1 72 14 * 115 
2 * 73 15 115 
3 73 16 116 
3a 74 17 * 117 
4 * 75 18 117 
5 76 19 118 
6 * 76 Wayne Co ......... 1 119 
7 * 80 2 * 119 
7a 80 3 119 
8 81 Arkansas: 

Pemiscot Co. ...... 1 * 81 Clay Co. .Al * 119 
2 85 A2 120 
3 86 A3 * 120 
4 87 Mississippi Co . ... . A4 122 
5 87 A5 * 123 
6 * 88 Illinois: 
7 90 Alexander Co . . . . . . 11 125 

Ripley Co. . . . . . . . . 1 90 Kentucky: 
Scott Co. .......... 1 91 Fulton Co . ....... . K1 * 125 

3 91 Tennessee: 
4 92 Dyer Co . ........ . T1 * 125 
5 * 92 T2 * 126 
6 93 Obion Co . ....... . T3 * 126 
7 93 T4 * 126 
8 94 Lake Co . ........ . T5 * 126 
9 94 T6 * 127 

T7 * 128 
(52) 
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Sample log of the City of Lutesville, No.1 well. Location: C. NYl! SE sec. 6, 
T. 30 N., R. 10 E., Bollinger County, Missouri. Elevation: 415 feet. 
Completed July 5, 1941 by L. Goggins of Elvins, Missouri. Well No.1 
on mal', PI. 1. Mo. G. S. No. 6957. 

(.'tlll(lrlian f:'yBtPlll: 

C()U~I"! amI Jcfl'cl'son City fOl'lnaLiolls: 

'l'hic/cnass, 
["eot 

J)olomite, chert.y, elH'!·t is white t.o lun finely porous anc! 
dololllOldic. Hpe! mud 145-170 feet. Some green shale 

Depth, 
F'cel 

at 280 feet " 2:-;0 21)0 
!1oubJ<!ollx for111ation: 

1l0lol1litc, !lUghtly cherty and sanely, chert wIth sand 
grains, solid chert :3GG-:l7G feet 20G 183 

Oy.al'kial1 system: 
I fpper Gasconade formation: 

Do\omlte, lIlC'c'iiUIll c)-ystnlline, 11 few sand gt"ains, very 
little ehert which is gruy qllal'Ly.ose laG 620 

lJOWP1' UHH('ontHl(~ fOl'1tlat.ion: 
Dolomite, (:rystalline, with smooth whitc chert 15 GaG 

NO'],I'~: 'rhe well was eascd with 25<3 feet of 8 %-inch casing. Before casing, the 
well lloWl'<l 1.0 gallollR per minute, aftel' casing 20 gallons per minute. On a 24-hour 

Jlump tC'HI: tIlt! yield was 60 gallons per minute with 77 feet of drawdown, 

." Sump Ie log of the P. Deimund, Cooper No. 1 well. Location: SE COl'. sec. 
14" T. 29 N., R. 9 E., Hollinger County, Mis8011l'i. Elevution: 370 feet. 
Commen('e(l Deeember 19:1S by P. Deimund of Cape Girarrl(laU, Missouri. 
Well No.2 on map, PI. 1. Mo. (;. S. No. 7682. 

Thickness, 
Feat 

D~pth, 

Feet 

No samples ""'" """"""""""""""" 50 50 
Canadian system: 

Cotter formution: 
Dolomite, cherty, chert is smooth 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 

dolomoldlc, smooth tan, and some white oolitic 270 400 
Houhidoux formation: 

Dolomite with sandy chert ane! thin sandstones 200 600 
O~arkl<ln system: 

Upper Gasconade formation: 
DolomIte, non-cherty, some gray quartzose, silica, and a 

few grall1il of sand ",.".,."""" .. " ... """" 11)0 71)0 
Lower Gasconadc .. Van Buren formations: 

Dolomite, gray, crystalline, with blue, smooth, and some 
white dolomoJdic chert ".",.,."""",.,."",.. 310 1090 

Gunter member: 
Dolomite, slightly cherty and some sand. Chert is blue, 

smooth, and white, finely dolomoldic ,.",.",."", 185 1275 
F]minence formation: 

Dolomite, cherty, chert Is gray and tan quartzose and 
smooth whIte to JaceUke dolomoldic ... ".,.,,' 205 1480 

Potosi formation: 
Dolomite, with quartz druse and brown dolomoldic silica 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, PI. 1. Mo. G. S. No. 5013. 

Canadian system: 
Roubidoux formation: 

Thickness, 
Feet 

Depth, 
Feet 

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. 

Thicl~ness, 

Feet 

Soil, clay ............................................ . 
Soft red flint clay, flint boulders ...................... . 
Soft red clay ...................................... . 
Soft red clay .... . ........................... . 
Soft red clay, lime boulders .......................... . 
Soft red lime flint, boulders clay ...................... . 
Tight red lime flint ................................... . 
Hard red lime flint .............................. . 
Soft red mud, boulders ............................... . 
Hard red lime flint ................................... . 
Opening, water ...................................... . 
Hard lime fl1l1t ....................................... . 
Soft red open ....................................... " 
Hard lime fiint ...................................... . 
Red mud open ....................................... . 
Hard white lime flint ................................. . 
Soft white flint ....................................... . 
Hard white lime flint ................................. . 
Hard white sand ..................................... . 
Hard brown lime ..................................... . 
Hard blue lime flint, blue flint ........................ . 
Lime flint, white flint ................................. . 
Lime fiint, open red mud ............................. . 
Hard lime fi1l1t ...................................... . 
Lime and fl1l1t, hard (Set 6 'A, " csg. @ 324) ............. . 
Lime and fi1l1t, soft ................................... . 
Lime and flint, hard .................................. . 
Lime and fl1l1t, fl1l1t blue, hard ......................... . 
Lime and white flint .................................. . 
Lime and blue flint ................................... . 
Lime and white flint, hard ........................... . 
Water-lime, white .................................... . 
Lime, brown, hard ................................... . 
Flint, white and yellow .............................. . 
Fl1l1t, white and blue, hard ........................... . 
Lime, hard .......................................... . 

5 
45 
20 
10 
24 
11 
4 
2 
21,1, 
9 1h 
2 

13 
3 

27 
3 

55 
1 

25 
3 
5 
2 
5 
2 

41 
4 
4 

52 
5 

70 
8 

13 
44 

8 
15 
22 
25 

Depth, 
Feet 

5 
50 
70 
80 

104 
115 
119 
121 
1231,1, 
133 
135 
148 
151 
178 
181 
236 
237 
262 
265 
270 
272 
277 
279 
320 
324 
328 
380 
385 
455 
463 
476 
510 
518 
533 
555 
580 
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DI'iIIm"s log of the U. S. C.C.C. well F-18-Continued. 

Lime . . . . . . . . . . . . .......... . 
White sandy lime and water ............ . 

2'hic1cness, 
Feet 

30 
21 

Depth, 
Feet 
610 
631 

NO'l'j~: When completed, the well was cased with 128 feet of 8 1-'. and 320 feet 
of G-Inch ('asing. At 320 feet the static water level was 124 feet and upon com. 
v1etion 1fiO fpet, The yicdtl was 20 gallons per' minute (pump capacity) with no 
dl'Uw<loWI1, T,lle folloWing is a foriliational summary from an examination of the 
Hamvlc's: 

Canadian system: 
Houhi(ioux formation: 

O~Ul'klan sYHtem: 
Upper Gasconade formation; ......... , .. . 
Lower Gas"onucle-Van Buren formations; ... . 

Thiclcness, 
Feet 

160 

150 
321 

Depth, 
Peat 

160 

310 
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 feel. Completed in Janullry 1915 by Sewell Well Company, St. 
},011i8, Missouri. Well No.3 on map, PI. 1. Mo. G. S. No. 1825. 

'I'hie/cness, 
Feet 

quatornary system: 
PleiHtoeene series: 

Recent o.Iluvlum: 
Sand chiefly a few rounded, mostly small ungular grains, 

white, some bh.l(~ white chert und stream pebbles ... . 
Clay, dark, including Impure quartz .... , .......... , ... . 
No Hample from 35 to 49 feet .. , .......... , ............ . 
Sand chiefly, white, small angular grains, some gray 

dolomite and brown chert pebbles ........ , ...... ,. 
07.arkian system: 

U)Jper Gasconade formation: 
Dolomite, finely crystalline, gray to dark brown, brown 

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

a few particles of brown chert and some white sand 
grains .. , . , , .. , .... , , ... , . , , ... , ...... , , , , , , , , , .. . 

Same as above, less sand ........ , .......... , ...... , .. . 
Dolomite, gray to brown, very finely crystalline , ...... . 
Dolomite, light brown to dark brown, finely crystalline .. , 
Dolomite, gray to blueish, crystalline, a few particles of 

chert and some white sand grains probably from 
above .............. " .... " ..... , ..... ,',., .. " .. . 

Dolomite, brown to dark brown, fine, brown chert, white 
sand ,." ..... , .... , ....... ,"., ........ , ..... ,., .. 

Dolomite, brown, finely crystalline, some sand grains ... . 
Dolomite, brown to bluish-gray " .. "., ....... , ....... . 
Dolomite, blue crystalline, a few splinters of brown chert 
Dolomite, gray" fine-grained " .. "', .. , ........ ,., .. , .. 
Dolomite, gray, light to dark, fine to crystalline .. ,., ... . 
Same as above .......... , ....... ,',." ..... , ... " .... . 
Chert, yellow to blue, some dolomite ., .... , ... , .... ,.". 
Gray to blue-gray dolomite and chert "., .. " .. , .. , .... 
Dolomite, gray, light to dark, fine-grained, a little chert ., 
Dolomite; light to dark gray ... ,", .. , ...... , .... , .. ,' 
Dolomite, gray, fine-grained .,.,."., ... ,., .. , ..... , .... 
Dolomite, dark gray, finely crystalline, shows pitted surface 

under microscope , .. ,",., .. ,', ...... , ...... , ..... . 
Dolomite, blue-gray ,'".,', .. " .... , ......... , ... '. .., 

17 
15 
14 

36 

5 

5 
5 
5 
5 

5 

5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 

5 
5 

Depth, 
PelJt 

20 
35 
49 

85 

90 

95 
100 
105 
110 

115 

120 
125 
130 
135 
140 
150 
155 
160 
165 
170 
175 
180 

185 
190 
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Sample log of the Missoul"i Arkansas Power Company well-Continued. 

Thickness. 

Lower Gasconade·Van Buren formation: 
Gray dolomite 
Gray dolomite ........ . 
Dolomite, gray, chert, dark blue 
Dolomite, gray chert ............ . 
Dolomite, light gray, chert light to dark, one piece shows 

faint oolitic structure ......... . 
Dolomite, light gray, fine chert, bluish 
Dolomite, light gray, finely crystalline, chert, bluish 
Dolomite, bluish-gray, to light gray, finely crystalline 
Dolomite, light gray, crystalline 
Same as above 
Dolomite, gray crystalline .. ' 
Same as above, some chert 
Same as above ........ . 
Dolomite, brown 
Dolomite, gray, chert, white to blue .. 
Dolomite, gray crystalline, cherty light colored 
Dolomite, blue-gray, finely crystalline 
Same as above 
Dolomite, cream colored, chert white to cream color 
Same as above .................... . 
Same as above 
Same as above 
Same as above 
Dolomite, light gray to blue 
Dolomite, light gray, chert light-blue 
Same as above 
Dolomite, gray, chert, yellow brown to blue 
Same as above .......................... . 
Dolomite, white, chert, white to cream color 
Same as above, cuttings stained brown ...... . 
Dolomite, light gray, finely crystalline, chert light colored 
Same as above 
Dolomite, gray, darker than above ..... . 
Dolomite, gray, finely crystalline .... . 
Same as above, chert light colored 
Same as above, a little darker .... . 
Dolomite, light gray, hard .......... . 
Dolomite, gray, finely crystalline .. . 
Dolomite, gray, chert, dark-blue .. . 
Same as above ................. . 
Dolomite, brownish-gray ... . 
Same as above ...... . 
Dolomite, bluish-gray, chert 
Same as above 
Dolomite, gray, crystalline 
Same as above .... , ........ . 
Dolomite, light gray, harder than above crystalline 
Dolomite, gray, finely crystalline, a little light colored 

chert ................................ . 
Dolomite, gray crystalline .................. . 
Same as above . _ ................................... . 
Dolomite, light gray and white chert ....... . 
Dolomite, brownish-gray, white to blue chert ....... . 
Same as above ..................................... . 
Dolomite, soft, fine light gray, has appearance of "cotton 

rock" .......................................... , .. 
"Cotton rock" ............... , ................... . 
Dolomite, gray, finely crystalline, some "cotton rock" ... 
Same as above ......................... . 
Same as above ........................... . 
Dolomite, gray and "cotton rock" .............. . 
Dolomite, gray, finely crystalline ............ . 

Feet 

5 
5 
5 
G 

5 
5 
5 
5 
[) 

5 
5 
fi 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

15 
5 
5 
5 
5 
5 

40 
5 
5 
5 
5 
5 

15 
5 

10 
5 

15 
5 
5 
5 

10 
5 

5 
5 

15 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

Depth, 
Feet 

195 
200 
205 
210 

21:; 
220 
22fi 
2:30 
235 
240 
24;; 
250 
2;j;j 

200 
205 
270 
275 
280 
285 
290 
2n,; 
300 
305 
310 
315 
330 
:335 
340 
345 
350 
355 
39S 
400 
405 
410 
415 
420 
435 
440 
450 
455 
470 
475 
480 
48,5 
495 
500 

505 
510 
525 
530 
535 
540 

545 
550 
555 
560 
565 
570 
575 
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Sample log of tI}() Missouri ArkanHas Power Company well-Continued. 

Thiclcness, 

Same as above 
Dolomite, gray, very finely erystalline ,,' 
Dolomite, gray, ehert blue 
Dolomite, gray, c11ert, light blue, pyrlte 
Dolomite, very Ught. gray, hard chert, a few partieles of 

grain shale and pyrite 
HanH.:~ afj above 
Dolomite, gl'ay 

<:ttntet· n1clnber: 
Dolomite, very light. gJ'ay, white ('hert, looks !.ike "cotton 

roek", few grains of sand 
Dolomite, gnw, pyrlt.e, few grains of s<1ml 
Halne aH above 
Dolomite, very llght gray, some sand " 
Same as above, sand 
])olomlt,(" gray, sand grains 
DolomlW, gray, finely cryst.alllne 
Dolomite, light gray, few sand grains 
Dolomit.e, llght gray, hlue chert 
Dolomit.e, gray """" 
Sfllne a::; above ....... , ....... ,., 
Dolomit.e, light gray, few grains of sand 

l':l11inEmee formation: 
DolomIt.e, gray 
Sarne us nh()v(~ 

Dolomlt.e, gl'ay, some chert., oolitic 
Dolomite, gray to brown-gray, chert oolitk 
Dolomlt.e, dark gray, free white siliceous ooI!tes 
Dolomite, light gray, free white slJieeous oolites 
Sn me ~lS nhovo """"" 
Dolomit.e, dark gray "" 
Dolomite, gray crysta\l!nc 
Same as ahove 
Dolomite, gray, fine " ' . , , , , , . , , 
Dolomite, blue-gray ,',',""',",',"""'" 
Dolomite, gl'ay, very cryst.alline, a large amount of rhombo

hedral crystals, \oolting Uke calcite but effervescing 
llko dolomite ' , , , , , , , , , , 

Dolomit.e, very crystalline, many rhombohedrons of 
"dolomite" 

Dolomite, gray ","",',',.","',"',.,"""", 
Dolomite, gray "",',"""",,', , , , , , , , , , , , ' , , 
Same as above, less dolomitic than members ahove 
Dolomite, gray """" 
Same as above '" , , , , , , , , , ' , , 
Dolomite, gray, dolomite erystals '" 
Sam,c as above ........ , ..... . 
Same as above ,"""""",",,',"'" 
Dolomite, dark gray, free brown siliceous oolites 
Sanle as above ............. , .. , ........... . 

N(YrlG: When the well was completed, it yielded 350 gallons of 
with 190 feet of drawdown from a static level of 10 feet, 

Feet 
20 

(; 

5 
5 

5 
5 
5 

fi 
G 
5 
G 

10 
f) 

5 
5 
G 
G 

10 
(; 

5 
10 

(j 

5 
5 
5 

10 
5 
G 
5 
G 
(j 

5 

5 
5 
5 

4.0 
10 
25 
5 
5 

35 
5 

17 
water per 

Df!pth, 
Feet 
595 
600 
605 
610 

615 
620 
()25 

GaO 
635 
640 
645 
G5G 
U60 
GUG 
070 
075 
G80 
G90 
GP5 

700 
710 
715 
720 
725 
no 
740 
74('j 
7('j0 
755 
760 
765 

770 

775 
780 
785 
825 
835 
860 
865 
870 
905 
910 
927 

minute 

"Driller's log of the Big Island Oil Company, Ceo. Bates No. 1 We'll. 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. C. S. No. 3015. 

Sand and gravel ,",.,",'".,"",",',"',"" 
Lime, fli.nty, some pyrites of iron ",.',"',', 

Thic/"ness, 
Feet 
337 

2 
Sandstone, coarse, considerable gas, small showing of oil " 
Rock, harcl, clrills 2 feet per day with rotary "'" .. ,",. 

27 
34 

Depth, 
Feet 
337 
339 
366 
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. 

Ozarkian system: 
Upper Gasconade formation: 

Thickness, 
Feet 

Clay, red, chert boulders, and sandstone, probably Roubi-

Depth, 
Feet 

doux in 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 white chert .......................... 130 290 

NOTE: The well had 86 feet of 6-inch casing and 160 feet of 5·incih 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, Pl. 1. Mo. G. S. No. 3012. 

Thickness, 
Feet 

Soil, black, soft ...................................... . 
Quicksand, gray ..................................... .. 
Lime and flint, gray, hard ............................ . 
Sand rock, white, soft, thin streak of lignite 3 inches at 328 
Mud, blue, soft ...................................... . 
Gravel and shells ................................... . 
Boulders and large gravel ............................ . 
Mud, brown ......................................... . 
Mud, blue ............................................ . 
Quicksand, gray ...................................... . 
Lime and sandstone streaked gray ..................... . 
Lime and coarse sandstone, white and gray ............ . 
Mud, blue ............................................ . 
Quicksand, gray ...................................... . 

16 
240 
12 
60 
27 
77 
43 
28 
31 

163 
24 
80 

166 

Depth, 
Feet 

16 
256 
268 
328 
355 
432 
475 
503 
534 
697 
721 
801 
967 

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'f.,-inch drove to 110 feet. 
12'f.,-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 R 

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. WeD No.7 on map, Pl. 1. Mo. G. S. No. 6614. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thickness, 
Feet 

Sand, coarse-to-medium, some lignite ................... . 75 
60 Gravel, chert, with igneous pebbles ..................... . 

Depth, 
Feet 

75 
135 
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Sample log of the Coast.al Development Company, J. P. Pearson No.1 well
Continued. 

Thickness, 
Feet 

CrdaceOUH system: 
Gulf series: 

Owl Creek formation: 
Sand, angular, llme shells, cakal'eous fossils, clark bIlle-gray 

clay 
McNairy (Ripley) formation: 

Sand, coarse-grained, micaceous, with calcareous fosslls .. 
Sanrl, In aggregates cemented wltll calcite, calcareous fos-

sil fragments ...... . ............... . 
Clay, tan, mealy, cakar'eolls fossils 
Poor sam.llles, recirculated sand, etc, 
Sand, calcareous and glauconitic 
Sand, white, coarse-grained, Slightly caleareolls and fos-

siliferous ................. . 
Sallr), white, coarse-grained, with white tripollt.le ellel't 

(reworked) ...................................... .. 
Cuna(lian system: 

Houbidoux formation: 
Dolomit.e, buff to cream crystalline, with smooth whlt.e 

sundy ehert und sand ............ , ..... . 
No sumples ..................................... ,. 

45 

40 

20 
60 
GO 
40 

87 

33 

Ino 
58 

Depth, 
Feet 

ISO 

220 

240 
300 
350 
390 

477 

510 

700 
7fi:l 

Salllple log of the Midwest Dairy Company well. Location: Two blocks west 
of Mis~issippi 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 194·0 by Haver
stick Well and Equipment Company of DeSoto, Missouri. Well No. 1 
on map, Pl.!. Mo. G. S. No. 6150. 

Quaternary system: 
Pleistocene series: 

Hecent alluvium: 

Thiclcness, 
Feet 

Clay, gray ... , ..... , .................................. . 23 
Onlovle1an system: 

Kimmswick formation: 

Depth, 
Feet 

23 

I,imestone, gray, crystalline ............................ 52 7fi 
Decorah formation: 

Limest.one, dark gray, dense. Insoluble residue about 10 
percent and consistR of green, fossiliferous shale . 10 8G 

Plattin formation: 
Limestone, 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-
tracods .............. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 480 

Limestone, oolitic and conglomera tic ................ 25 505 
Rock Levee formation: 

Limestone, dark gray, dense. Insoluble residue 5 to 10 per-
cent, gray-green shale, tan shale ............. 75 51:55" 

Limestone, dark gray, dense. Insoluble residue 5 to 15 per-
cent, smooth gray dolomoldic chert with embedded sili-
Cified fossil spines ................................ , 30 51 

Limestone, dark gray, dense. Insoluble residue less than 5 
percent, gray to tan shale .......... ,.............. 14.0 
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Sample log of the Midwest Dah'y Company well-Continued. 

Thickness, 
Feet 

Joachim formation: 
Limestone, dark gray, dense, dolomitie. Insoluble residue 

less than 5 percent, gray and tan shale, pyrite, some 
dead, gray-white chert and very line sand from 775 
to 800 feet, White chert at 775 feet 

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 

Dutehtown formation: 
Limestone, dark gray to black, dense, ostracods in uppel' 

10 feet. Insoluble residue 10 to 30 pel'cent, gray and 
brown shale , ....... . 

Limestone, as above, ostracods, Insoluble residue 15 per
cent, brown shale, some sand 

Limestone, as above, Insoluble residue 20 to 50 percent, 
gray and tan shale, rounded and frosted sand 

St, Peter-Everton? formation: 
Sandstone, medium-to fine-grained 

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

due 15 percent, sand and a little green shale 
Limestone, dark gray, dense, ostracods. Insoluble residue 

less than 5 percent, sand and green shale 

75 

150 

7fi 

20 

no 

or; 

20 

10 

Depth, 
Feet 

1'00 

!IGO 

102G 

104G 

110" 

] 170 

Jlf)() 

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 nitl'oglycerin, aftel' which 
a pump test gave a yield of 80 gallons per minute with 46 feet of drawdown. Tille 
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. Elevution: 430 feet. 
Completed in Mareh 1942 by Schneider and Gwin, Incorporated of Cape 
Girardeau, Missouri. Well No.2 on mup, PI. 1. Mo. G. S. No. 7669. 

'l'hickness., 
Feet 

Qua ternary system: 
Pleistocene series: 

Loess: 
Silt, yellow .. 

Ordovician system: 
,Joachim formation: 

Dolomite, buff, finely crystalline, Insoluble residue 10 per
cent, very fine sand, brown porous shale, white chert 

Sandstone, sub-rounded, medium-grained 
Dolomite, cream to buff, finely crystalline. Insoluble resi

due 5 to 20 percent, fine sand and brown porous shale 
Dutchtown formation: 

Limestone, dark gray to blaCk, dense. Insoluble reSidue 
5 to 50 percent, gray-green shale, brown shale 

Limestone, as above, ostracods. Insoluble residue 15 per
cent, tan finely porous shale 

Limestone, as above, ostracods. Insoluble residue 15 to 
40 percent, gray-green, finely porous shale """"" 

Limestone, as above, tiny ostracods, Insoluble residue 50 
percent, gray-green and light gray shale with conodont 
casts, a little sand .. , .. ,.' ... , .... ,.,.,',', ... ,. 

St. Peter formation: 
Sandstone, white, medium-grained, rounded and frosted 

Everton formation: 
Sandstone, white, medium-grained, some green shale 
Sandstone, white, very fine-grained, dolomitic 
Dolomite, cream, coarsely crystalline, sandy 

2;' 

GO 
5 

55 

50 

15 

25 

:lfi 

15 

15 
10 
10 

Depth, 
Feel 

2G 

7!) 
flO 

lar; 

18" 

200 

225 

2(10 

275 

290 
300 
310 
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Saml)le log of the Albert Wessell well-Continued. 

Thickness, 
Feet 

Dolomite, dark gray, c1ense, sandy 
Dolomite, as above, large ostra('ods 

""""""" 20 
10 

Depth, 
Feet 
330 
340 

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

Rumph- log of the Marquette Cement Company, No. 1 well. Loeation: NW 
SE NE see. 18 (projeeted), T. 30 N., R. 14 E., Cape Girardeau County, 
Missouri. Elevation: 345 feet. Completed in August 1934 by E. M. 
Could of Cape Girardeau, Missouri. Well No. 3 on map, Pl. 1. Mo. 
(;. S. No. 2950. 

No samples (old well deepened) "',", ......... ,' 

Thiclmess, 
Feet 
123 

Or'clovIdan system: 
Plnttln formation: 

LImestone, dark gray, dense. Insoluble residue less than 
5 percent, tan porous shale .,., ....... ,............. '82 

Limestone, as above, conglomeratic and oolitic ........ . 5 
LImestone, clnrk gray, dense. Insoluble resIdue 5 to 15 

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

percent, smooth gray-white, dolomolclic chert ..... ,.,. 20 
J..imestone, dark gray, dense. Insoluble residue 5 percent, 

gray and tan porous shale, ostracods 325 to 330 feet ,. 180 
.Tollc·him formation: 

Dolomite, buti', finely crystalline, Insoluble residue 5 per-
cent. brown shale. fine sand. some fluorite "., .. ,..... 180 

Dllt(:htown formation: 
Umestone, dark gray to black. dense, ostracods 765 to 770 

feet. Insoluble residue 10 to 40 percent. gray and 
brown shale .,." ... , ....... , .. , ... , ... , ......... ,. 120 

Limestone. dark gray to black. dense, ostracods 795 to 845 
feet. Insoluble residue. 20 to 50 percent. gray and 
brown porous shale ... , .... , ... , ............ ,...... 65 

Ht. Peter-Everton? formation: 
Sandstone, white, medium-grained .. , ......... , ...... ,. 50 

l';verton formation: 

Depth, 
Feet 
123 

205 
210 

2!l5 

315 

495 

675 

795 

860 

910 

Limestone, gray, dense, sandy ................ , ... ,.,"'. 5 915 
Dolomite, buff. finely crystalline, sandy ................. 10 925 

NOTE: The well had 20-1nch casing from the surface to 123 feet and B' 
easing from the surface to 266 feet. The water level stood 85 feet from the suo 
nnd 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 pou' 
()O percent gelatin dynamite. 

Sample log of the Beeehwood Club, No. 1 well. Loeation: C. NE 
24 (projected), T. 30 N., R. 12 E., Cape Girardeau County, 1\. 
Elevation: 360 feet. Completed in April 1940 by Clark & Job 
Fredericktown, Missouri. Well No.4 on map, Pl. 1. Mo. G, 
2737 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thickness, 
Feet 

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, 
Feet 

Ordovician system: 
Everton formation: 

Sand, medium-to-coarse, black sandy dolomite, some chert 
Dolomite, dark gray to brown, finely crystalline, sandy .. 
Sandstone, white, subangular, frosted grains ........... . 
Dolomite, dark gray, finely crystalline .................. . 
Sandstone, white, rounded and frosted grains 
Dolomite, dark gray to brown, sandy, some sandy chert 
Dolomite, as above, sandy. Insoluble residue 5 to 20 per-

cent mostly sand, a few particles of brown shale 
Dolomite, dark brown to gray, finely crystalline, very sandy. 

Insoluble residue about 50 percent, mostly sand, some 
gray shale .................................... . 

Dolomite, as above_ Insoluble residue 5 to 50 percent, 
mostly sand, some sandy chert and brown shale 

Canadian system: 
Smithville? formation: 

Dolomite, gray shale, brown shale, some sandy chert 
Powell? formation: 

Dolomite, very sandy, translucent brown chert and green 
shale . . . . . . . .. . . . . . . ............. . 

25 
30 

5 
15 
15 
95 

60 

50 

25 

100 

84 

Depth, 
Feet 

130 
160 
165 
180 
195 
290 

350 

400 

425 

525 

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, Missond. Well No. 5 on map, Pl. 1. Mo. G. S. 
No. 3379. 

Thickness, 
Feet 

Ordovician system: 
Rock Levee formation: 

Limestone, gray, dense. Insoluble residue 5 percent, tan 
quartzose chert, silicified brachiopod fragments, brown 
shale... .. ....................... _ ...... .. 

Limestone, gray, dense. Insoluble residue 5 to 10 percent, 
gray and brown shale .. , ......... . 

Dolomite and dolomitic limestone, buff to brown finely 
crystalline. InsolUble residue 5 percent, brown shale 
and very fine sand ................. _ .............. . 

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

cent smooth gray-white chert ........ . 
Dolomite, as above. Residue 5 to 10 percent, fine sand, 

brown shale ... , ........... _ .......... . 
Dolomite, as above. Insoluble residue, 20 percent, rounded 

and frosted sand ......... . ........ . 
Dolomite, as above. Insoluble residue 5 to 30 percent, 

fine sand, brown and gray shale ......... . ......... . 

10 

85 

60 

5 

95 

15 

60 

Depth, 
Feet 

10 

05 

155 

160 

255 

270 

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 ridZeyana. 
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, 
Feet 

6 Surface soil 
Hard sand """"""",., ..... ,.,"',.,...... 40 
Soap stone ." , , . , , . , .. , ... , , . , , 
San(r , ...... , ................................ , ........ . 
Soapstone ' ... , , , , , ... , , ... , , ........ , , . , . , , , . , .... . 
Sand "'" "., " .. ,' .. ,' .... ' , .. ' .... ' 
Clay ' .. "., ...... " ....... , ..... , ... ,' '.,." .... . 
San<1 .... , .. , .. "., ...... , ....... , ... ,., .. ,., ...... , 
C~l1kk Hand .. ' 
nlv(~r gravel " 
Quick SImd .. ' 
Blue shale .. , , ' , , .. , . , 
Sane! and water ... ' ......... , ' ............ '" ... ," .. 
Blue shale ., , , , .... , ., ... ".' .... , ' .. ",., .. " 
Gumbo ......... ,', ... , ..... , ..... , ....... ,',., ... , ... . 
Shale." .. ", , ..... ' .. ' ... '., .. , ... , .. 
Gumbo , ... , , ........ , , , , , , , 
Shale,., .. ,', ... ,., ......... , ....... , 
1,lme shell ", .. , .... , ........ ' ..... , ......... , .... "' .. 
Shale 
Gumbo 
Shale 
Gumbo ..... , ..... , ., .............. , ........ . 
r,lme shell .. ' ................. , .... , .. , 
Limestone ............... ' ... ",." ...... '.' 
Sand, water, and gas sandstone 
Blue shale ..................... , ............. , ....... . 
Fine sand and IslnglaHs , ... , .... , , 
Hard gumbo ......... , .... , ...... , ...... , .... , 
Sand and clay ...... , . ' .. ' ... , .... , .... , ... , ........ , .. . 
Brown marl .,.... ........ ., ......... ' .. ,' ......... ,. 
Gumbo and shale ........................... , ..... ,.'.' 
Brown or oil bearing sand, water very dark ... , . , ' . , ..... 
Sand roc:k , ..... , ................. , .. ,.' 
Hard sand and boulders ..... ' ... , ...... , .... " .. ,', ... . 
Gumbo, green gumbo .... '., .......................... ,. 
Hard sand and boulders ... , .............. " ..... , ...... . 
Gumbo, and green gumbo ............................ , 
Soft black marl ............ ' ....... ,' ................. . 
Gumbo and small boulders ................ , ............ . 
Gumbo shale green sand and boulders ............ , .. , 
Iron pyrites 1 or 2 feet thick each .................... , . 
Foss!lized lime rock ................... , .......... . 
Sand ............................................ , .... . 
Shale ............................................. , .. . 
Hard lime ............................................ . 

'rhe following correlations are suggested by the log. 
'l'crtiary system: 

Eocene series: 
Wilcox group: ..................... , .................... . 

Paleocene series: 
Midway group: 

Porters Creek formation: ............................. . 
Clayton formation: .................................... . 

Cret!weous system: 
Gulf series: 

Owl Creek and McNairy (Ripley) formations: ........... . 
Canadian system: 

Roubidoux? formation: ............................... . 

1 
20 

2 
18 

1 
7 

105 
3 

75 
32 
10 
40 
6 

35 
8 

120 
1 

38 
3 

100 
17 
2 
1'h 

20 
9"h 
9 

10 
10 
11 
19 
36 

3 
10 

53 
28 
15 

9 

28 
15 
5 
3 
2 

320 

368 
4 

293 

2 

Depth, 
Feet 

6 
46 
47 
67 
69 
87 
88 
95 

200 
203 
278 
310 
320 
360 
366 
401 
409 
529 
530 
568 
571 
671 
688 
690 
691'h 
711'h 
721 
730 
740 
750 
761 
780 
816 
819 
829 

882 
910 
925 
934 

962 
977 
982 
085 
987 

320 

688 
692 

985 

987 

NOTE: The base of the Wilcox grOtlp was chosen as the water bearing sand re
ported from 310 to 320 feet. Conceivably the base 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, Missoul"i. 
Elevation: 292 feet. Completed in September 1942 by C. M. Journey 
Company of Memphis, Tennessee. Well No.3 on map, PI. 1. Mo. G. S. No. 
7937. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Sand, red and white, arkosic 
Gravel, pea size 
Sand and gravel as above 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand, white, polish cd grains, cOal·se. Home gray ('lay 
Sand, as above 
Sand, as above with gray clay 

Pa leocene series: 
Midway group: 

Porters Creek formation: 
Clay, dark gray, much reein:ulated sand 
Clay, almost black 
Clay, as above, recirculated sand 

Clayton formation: 
Limestone, white, glauconitic, fossiliferous 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, sand and recirculated limestone 

McNairy (Ripley) formation: 
Sand, white, medium-grained, sub-rounded 

'l'hiclcncss, Depth, 
Feet Feet 

DO no 
2,) 1 Ui 
I" . '.' 1;'1) 

n 2:lO 
70 :100 
00 :WO 

200 ;)(iO 

1'10 n~o 

GG W)f) 

JO 70G 

00 771 

I'll HnO 

NOTE: Correlations based upon sample studies, drilling time, and dl'iller's 
log. 

The above well flowed an estimated 225 to 2;)0 gallons pcr ll1inul(' at ground 
leveL The water rose to 18 feet above the ground surface. A pump tcst for 72 
hours showed an average yield of 525 gallons per minute with pumping 1('v01 of 
60 feet or a drawdown of 78 feet. After the pump was shut off, the walcr rose 
U the surface in 2 minutes and 15 seconds. The water had a tempcl'atm'c of 72 
degrees Faihrenheit. 

Well No.1 was drilled 1000 feet north and west of the above well ami had 111<' 
same elevation. This well was completed in November 1942 by the same ('ontractor. 
It is well No. 1 on map, PI. 1 Mo. G. S. No. 8024. The log of well No. 1 is similm' 
to No. 2 except that the various contaets are all 10 feet higher in elevation. Well 
No. 1 was completed at 890 feet. The yield, drawdown, temperature, ane) flow 
from this well were similar to well No.2. In well No. 1 there was set 7r;r; reel. 01' 
10 inch pipe. Attached to the lO-inch pipe was 40 feet of R-inch hlanl< sen'en wit.h 
10 feet of lap into the 10-inch pipe and GO feet of open sC'T'cen number .012. TIl(' 
top of the open s('reen was at 795 feet and the bottom at 845 feet. 

Smllple 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, PI. I. Mo. G. S. No. 8867. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
No samples ............... . 
Sand, polished grains, some silt 
Sand, as above, lignitic 
Sand, as above 

Thiclcnes,q, 
Feet 

10 
40 

Ii 
10 

Depth, 
Feel 

10 
GO 
G5 
Gr-,) 
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Sample log of the City of Malden, No.5 well-Continued. 
Thickness, 

Sand, coarse, with gravel .............................. . 
Gravel, medium to coarse ............................. . 
Sand, coarse, some silt and gravel ..................... . 
Silt, gray ........................................... . 

Feet 
30 
10 
20 

5 

Depth, 
Feet 

95 
105 
125 
130 

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

Thickness, 
Feet 
112 Yellow clay, a little darker than that on Crowleys Ridge 

Orange sand and gravel, the sand has many white, loamy 
clay nodules mixed in it ........................... . 

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 dl.fl'ered 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 ................................... . 

Very fine black sand, with a large percentage of mica in 
small grains ...................................... . 

The following correlations are suggested for the above record: 
Quaternary system: 

Pleistocene series: 
Recent alluvium: ..................................... . 

Tertiary system: 
Eocene series: 

Wilcox group: ....................................... . 
Paleocene series: 

Midway group: 
Porters Creek and Clayton formations: ................. . 

Cretacous system: 
Gulf series: 

McNairy (Ripley) formation: ......................... . 

43 

785 

20 

155 

245 

540 

20 

Depth, 
Feet 
112 

155 

940 

960 

155 

400. 

940 

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 16 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 stUI used without pumping, by allowing 
the water to flow Into their reservoir. In 1914 the City dr1lled 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 dr1lling. The well was 960 feet deep, 
an 8-inch pipe was set to 400 feet. Below that 6-lnch 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 oft'er 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 s1m1lar 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. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Th'lckness, 
Feet 

No samples ........................................... . 30 
20 Sand, coarse, gravel, garnet, feldspar ................... . 

Depth, 
Feet 

30 
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, PI. 1. Mo. G. S. No. 5293. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Th'lckness, 
Feet 

Sand and silt. MedIum-coarse-grained, angular sand with 

Depth, 
Feet 

granite fragments, feldspar, chert fragments, mica ... 20 20 
Sand, medlum-coarse, angular, with pink feldspar and lig-

nite. Feldspar and igneous material, approximately 40 
percent of sample .................................. 40 60 

Sand, as above, with much lignite ...................... 25 85 
Sand, coarse, containing feldspar, rock fragments, and mag-

netite ............................................. 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 foss1l1ferous chert. Pebbles average *' 
to?i inch in diameter ............ '" ...... .... ..... 25 175 

Tertiary system: 
Eocene series: 

Wilcox group: 
Clay, white to lig'ht gray, plastic, silty in part. The samples 

contain much recirculated sand .................... . 
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 .. 

Clay, light gray, white, some small flakes of mica. The 
samples contain much recirculated sand. Trace of glau-
conite at 380 feet and of lignlte at 390 feet ......... . 

Sand and clay. Sand coarse-grained, angular, polished and 
clay as above ..................................... . 

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

Sand, angular quartz grains, some black chert, dark min· 
eral grains, magnetite, and kyanite ................. . 

Sand, as above, with streaks of light gray clay ........ . 
Sand, as above, with small nodules of manganese and iron 

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

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

recirculated sand from horizons above) ............. . 
Sand, medium-tine-grained, angular, cracked, brecciated 

quartz grains with some kyanite and black chert grains. 
Some clay streaks between 755 and 770 feet .•........ 

Clay, gray, sandy. with plant remains. Some sand aggre
gates cemented by pyrite ............•.............. 

97 272 

97 369 

26 395 

15 410 

77 477 

108 585 
18 603 

32 635 

40 675 

45 720 

80 800 

45 845 
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Sample log of the City of Kennett, No.3 well-Continued. 

Thickness, 
Feet 

Sand, white, angular quartz grains, some opaque, milky 

Depth, 
Feet 

quartz grains ...................................... 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 
Clay, gray, almost black when wet, contains small quan

tity of minute flakes of mica, some fine sand grains, 
and leaf imprints ................................. . 

Clay, as above, with siderite and pyrite. Siderite occurs 
both massive and as spherulites. Some masses of cellu-
lar siderite with much glauconite ................... . 

Clay, gray, siderite spherulites, much recirculated sand 
(over 50 percent) ................................. . 

Clay, dark gray, small flakes of mica and some few plant 
remains .......................................... . 

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

Clay, gray, as above, with small flakes of mica. Recircu
lated sand makes up about 40 percent of the sample 

Clay, gray, with scattered fragments of foraminifera, cri
nOids, and spines. Glauconite present in samples at 
1290 and 1305 feet ................................ . 

Clay, gray, with calcareous sandstone, glauconite, and phos
phatic pebbles. (Much of the gray clay is probably re-
circulated POrters Creek) .......................... . 

Clay, gray. micaceous, sandy in part, with some calcareous 
fossils, crinoid and spine fragments. Trace of glau-
conite ............................................ . 

Sand and clay, medium-fine-grained sand, large flakes of 
muscovite mica, calcareous fossil fragments, chiefly 
crinoids and spine fragments ....................... . 

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 Wllcox and alluvial sand ............ . 

Clayton formation: 
Sandy limestone and clay. Limestone, white, fossiliferous, 

with brown and green glauconite. Clay, gray, mi-
caceous, as above .................................. . 

McNairy (Ripley) formation: 
Sand, medium-grained, angular with some glauconite and 

fossil fragments, chiefly pelecypods ................. . 
Sand, as above, cemented with siderite and calcit. Pelecy-

pod fragments and glauconite grains ................ . 
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 

5 985 

20 1005 

15 1020 

15 1035 

25 1060 

130 1190 

85 1275 

50 1325 

10 1335 

25 1360 

20 1380 

70 1450 

13 1463 

47 1510 

10 1520 

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 lO-inr 
pipe was 78 feet 4 inches of screen with 14 feet 4 inches of lap into the 10-in 
pipe. A lead seal was placed at the top of the screen. The bottom of the scrf 
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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. 

Thiclcness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Silt, brown .......................................... . 15 
Sand, polished grains, coarse, igneous pebbles ........... . 25 
Clay, brown to buff, lignite, chert ....................... . 130 
Sand, polished grains, chert pebbles .......... . 25 
Pebbles, chert and quartz, polished sand grains ... . 15 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand, medium-to-fine grains .......................... . 40 
Sand, coarse and medium grains, polished .......... . 125 
Sand, as above, chert pebbles .......................... . 25 
Sand, as above ....................................... . 100 
Sand, as above with chert pebbles ......... . 15 
Silt or clay, yellow ................................... . 25 
Sand, coarse, some yellow clay ......... . ........ . 105 
Clay, gray, lignite .......................... . ....... . 20 
Silt, gray .. , ... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ....... . 40 
Clay, gray, siderite .................................... . 30 
Sand, coarse .......................................... . 15 
Shale, dark gray ..................................... . 25 
Sand, coarse, pea gravel, siderite .................... . 20 
Clay, gray ............................................ . 10 
Sand, coarse, lignite .................................. . 10 
Clay, gray ............................................ . 25 
Sand, medium ........................................ . 60 
Clay, gray, lignite .................................... . 40 
Silt, gray ...................... " ..................... . 35 
Sand, medium-to-coarse ................................ . 25 
Silt, or clay, very fine-grained .......................... . 150 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, dark gray, micaceous, conchoidal fracture .......... . 320 
Clay, as above, glauconitic ............................. . 125 

Clayton formation: 
Limestone, white glauconitic .......................... . 10 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, dark gray ....................................... . 20 
Clay. as above, some medium-grained sand .............. . 20 
Clay, as above ........................................ . 15 
Sand, medium-grained ................................. . 10 
Note: Steel line measure 1670 equals 1690, correction ... . 20 

McNairy (Ripley) formation: 
Sand, medium-grained (drilled with cable tools) ......... . 27 

Depth, 
Feet 

15 
40 

170 
195 
210 

250 
375 
400 
500 
515 
540 
645 
665 
705 
735 
750 
775 
795 
805 
815 
840 
900 
940 
975 

1000 
1150 

1470 
1595 

1605 

1625 
1645 
1660 
1670 
1690 

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·lnch 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·lnch with a swedge nipple. Forty feet of 6·inch, 
18 slot brass screen was set at 1717 feet and swedged to the 6·lnch pipe. The screen 
was slotted from 1682 to 1717 feet. 

The water rose 73 feet above ground level alld 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 Senath, No. 3 well 

I"or/lUllion 
Rl!('ellt alluvium 

Wl](Oox gr. 

Porters Creek fm. 

Clayton fm. 
Owl Creek fm. 
McNairy (Ripley) tm. 

From 
0 

165 
210 
725 
730 
740 
850 
855 

1150 
1240 
1250 
1305 
1330 
1350 
1380 
1465 
1595 
1605 
1670 

Depth in Feet 
To Interval 
165 165 
210 45 
725 515 
730 5 
740 10 
850 110 
855 5 

1150 295 
1240 90 
1250 10 
1305 55 
1330 25 
1350 20 
1380 30 
1465 85 
1595 130 
1605 10 
1670 65 
1717 47 

AvU. Drillinu Time 
Minutes per Foot Rock Type 

No record 
8.3 Sand and gravel 
3.9 Sand and 8il t 

21.0 Clay 
13.0 Sand and clay 
3.0 Shale and sand 

12.0 Sand 
4.7 Sand and silt 
4.0 Clay 

14.0 Clay 
35.8 Clay 
17.4 Clay 
38.9 Clay 

6.2 Clay 
56.7 Clay 

4.7 Clay, trace sand 
11.5 Limestone 
2.7 Clay and sand 

No record 

Summary log from samples of, City of Cardwell No. 1 well. Location: NE SW 
SW sec. 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, PI. 1. Mo. G. S. No. 10902. 

Thickness, Depth, 
Feet Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 160 160 

Tertiary system: 
Eocene series: 

Wilcox group:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 760 920 
Paleocene series: 

Midway group: 
Porters Creek and Clayton formations: .................. 520 1440 

Cretaceous system: 
Gulf series: 

Owl Creek? formation: ................................. 100 1540 
McNairy (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: 24.6 feet. 
Completed in April 1946 by Weldon Well Company of Cape Girardeau, 
Missouri. Well No.9 on map, PI.!. Mo. G. S. No. 9110. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Silt, brown to gray .. "."" .. """"".""".""" 

Thickness, 
Feet 

15 
Sand, gray and brown, polished grains, igneous fragments 120 
Gravel ."" .. "" ..... "" .... "" ......... " .. """""" ..... " 20 
Gravel and clay " .. " " " " . " " " ...... " . " " ...... " .... " . " " 15 
Boulders "" .. " .. ".".""""" .. """"""." ..... "." ... ".""" 5 
Clay, dark ."" .. """"""" ... """"."."" .... " .. "" .. " .. "" 5 
Sand, with clay or silt .. ""." ..... " .... " ... ""." 35 
Sand, with chert pebbles .. " .... "" ..... """""."""." .. 35 

Tertiary system: 
Eocene series: 

Wilcox group: 

Depth, 
Feet 

15 
135 
155 
170 
175 
180 
215 
250 

Silt, gray with some sand """"".""""""."" ...... " .. ""."". 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 

pebbles "" ... "." .......... "" ... """ ... """ ... " ..... "". 390 900 
Sand, coarse, with gray clay, lignite ..... " ... " ....... "" 100 1000 
Clay, gray, some sand " ................. " ... "." 125 1125 
Sand, polished grains "" ....... "".""."""" 100 1225 
Sand, as above, some buff to brown clay .""."." 100 1325 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay. brown, and gray .. """" .. "."."" ....... ".".""."."""" 60 1385 
Clay, blue-gray, micaceous " .. ""."" ............ """" .... "" 200 1585 
Clay. as above, glauconitic " .. "." .. "." ... " .. "".""" 45 1630 
Clay, blue-gray, glauconitic, calcareous .. " ....... " ...... . 130 1760 

Clayton formation: 
Limestone, glauconitic ... " .......... " ......... " ... " .... . 10 1770 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, brown, calcareous. fossiliferous " .... """."""........ 25 1795 

McNairy (Ripley) formation: 
Sand. glauconitic, medium-grained, some black aspihaltic 
material ... " ......... "" ............. "" .... "."" .. """ .. "" 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-inclh No. 18 slot brass screen was set from 1796 to 1'846 feet. The 
screen ihad 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 ihad a shallow well 50 feet in depth which furnished the 
supply prior to drilling of well No.2. 



Subsurface Geology oj Mississippi Embayment of Southeast Missouri 71 

Smlll'le log of the City of Cluu')eston water l)rospeet bole. I_oeation: SW NE 
SW, !!e(~. 5, T. 26 N., R. 16 E., Mississippi County, Missouri. Elevation: 
325 feet. Dt'iIIed in 1925 by Cart Contracting Compauy. Well No. I 
on map, PI.!. Mo. G. S. No. 2661. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thic'kness, 
Feet 

Sand, angulnr to sub-rounded grains composed of quartz, 
feldspar, black chert, fragments of Igncous and meta-

Depth, 
Feet 

morphic rocles, and iron oxide minerals ............ lUi 115 
Tcrt.lnry system: 

Eocene series.: 
WlIcox group: 

Pebbles, sand, and sllty clay. Pebbles composed of quartz, 
granite 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 ........................................... 400 800 

NOT.m: Drl11er 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 III 1926. A number 8 screen was set In each well from 340 to 400 feet. One 
of these wells (No.2) Is sUII In use. 

Since 1920 a Layne-Bowler gravel pack well 400 feet In depth has been com
pleted and has taken the plllee of one of the wells drilled in 1926. Each of the 
existing wells was reported to yield in excess of 000 gallons of water per minute. 

Sample lor of the City of East Prairie, No. I well. Location: SW, sec. 25, 
T. 25 N., R. IS 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. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thickness, 
Feet 

Sand, coarse, angular, arkosIc, with feldspar and Igneous 

Depth, 
Feet 

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 serles: 
Wilcox group: 

Sand, Wlhite, pOlished, angular gralns_ Some pink garnet 
and black tourmaline; kaolin at 165 feet ............ 30 165 

Sand, coarse, angular, pOlished quartz with some black 
chert .............................................. 20 185 

Sand, medium-grained angular with some kaolin and silt 40 225 
Sand, medium coarse, angular, with some small black chert 

fragments ......................................... 65 290 
Sand, coarse, white, pollsihed, subangular, with some dark 

chert fragments ................... _ . . . . . . . . . . . . . . . 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, 
Feet 

Sand, medium-grained, angular, with small black fragments 

Depth, 
Feet 

of chert ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 365 
Clay and silt, light grey to white mixed with sand, as above 10 375 
Sand, medium-flne-grained, angular, with a trace of clay 25 400 
Clay, tan to brown, with plant remains mixed with sand, 

as above .......................................... 60 460 
No samples ........................................... 40 500 
Clay, grey, sandy . . . . . . . . . . . . . . . . . . . . . . . . 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 lO-inch pipe and B feet of 8-inoo 
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. 

Thiel-.ness, 
Feet 

Clay ....................... .. 
Coarse sand ................ . ............. . 
Gravel ...................................... . 
Gumbo or brown clay ......... . .............. . 
Brown quick sand . . . . . . . . .............. . 
Gumbo ........................................ . 
Cemented gravel ............... . ............... . 
Gumbo ......................................... . 
Rock...................... . .................... . 
Gumbo ....................... . 
Fine white sand ......... . 
Limestone .............. . ........ . 
Sandstone ........................ . ............. . 
Limestone, full of crevices and badly broken ........... . 

The following correlations are suggested for the above log: 
Quaternary system: 

Pleistocene series: 
Recent alluvium: 

Tertiary system?: 
Eocene series: 

Wilcox group: .......................................... . 
Paleocene series: 

Midway group: 
Porters Creek formation: ............................. . 
Clayton formation: 

Cretaceous system: 
Gulf series: 

McNairY (Ripley) formation: ....... . ................. . 
Canadian system: 

Powell? formation: ................................... . 

30 
110 

10 
40 
40 
10 

8 
197 

1 
20 

224 
40 
15 
35 

155 

95 

195 
1 

244 

90 

Depth, 
Feet 

30 
140 
150 
190 
230 
240 
248 
445 
446 
466 
690 
730 
745 
780 

155 

250 

445 
446 

690 

780 

NOTE: The well was cased at 690 feet with 6%-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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';'Smnple log of thc Lilbourn Oil Corporation, S. L. Huntcr No. 1 well. Lo
cation: SW SW SW sec. 18, T. 23 N., R. 14 E., New Madrid County, 
Missouri. Elevation: 288 feet. Completcd in July 194.1 by R. B. Winn 
of St. Elmo, Illinois. Well No.2 on map, PI. 1. Mo. G. S. No. 7809. 

Thickness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Sand, coarse, polished grains, arkosic ................ . 
Sand, as above, chert pebbles .. . 
Gravel, chert ....................... . 

Tertiary system: 
Eocene series: 

Wilcox group: 
Clay, gray, micaceous, some sand 
No samples ........ . 
Clay, gray, micaceous ........ . 
Sand, angular, medium-grained, some gray clay 
Clay, gray, sandy .............. . 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Siderite, red, magnetite, gibbsitic? clay ................ . 
Clay, gray, much siderite .... . ................... . 
Clay, dark gray ....... . 
Clay, gray, sandy, slightly glauconitic .. 
Clay, gray, fine-grained sand, glauconite ... 

Clayton formation: 
Limestone, fossiliferous, glauconitic .... 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, brown, glauconitic and calcareous .... . ......... . 

McNairy (Ripley) formation: 
Sand, gray, shaly, glauconitic, fossil fragments 
Sand, medium-to-coarse-grained ............... . 
Sand, as above, calcareous, glauconitic ......... . 
Sand, coarse-grained .................................. . 
Chert, leached, sand as above ......................... . 

Canadian system: 
Cotter formation: 

Dolomite, with blue, gray, and white dolomoldic chert ... 

140 
50 
20 

75 
315 

35 
60 

105 

10 
55 

135 
50 
70 

10 

20 

100 
35 
90 
30 
15 

35 

Depth, 
Feet 

140 
190 
210 

285 
GOO 
635 
695 
800 

810 
865 

1000 
1050 
1120 

1130 

1150 

1250 
1285 
1375 
1405 
1420 

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, PI.!. Mo. G. S. No. 4216. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thiclcness, 
Feet 

Depth, 
Feet 

Silt, tan, sandy toward base ............................ 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, sub angular, 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. 

7'hiclcness, 
Feet 

Tertiary system: 
Eocene series: 

Wilcox group: 
Silt, brown, flne-grained, slightly sandy ............. . 
Clay, gray to tan, some plant remains at 205 feet 
Medium-flne-grained sand, some tan to gray clay. Some 

plant remains .................................... . 
Sand, shaly, gray, micaceous, medium-flne-grained ...... . 
Sand, medium-coarse, subangular, quartz sand .......... . 
Sand, similar to above with some black chert ........... . 
Sand, fine-grained, poorly sorted, with some small mica 

flakes ...................................... . 
Sand, medium-grained, angular, stained orange colored .. , 
Sand, coarse, with feldspar fragments and schist and granite 

chips. (May be largely recirculated material.) ..... . 
Sand, medium-fine-grained, orange colored, angular, poorly 

sorted ............................................ . 

5 
60 

45 
25 
50 
10 

20 
35 

10 

50 

Depth, 
Feet 

170 
230 

275 
300 
350 
360 

380 
415 

425 

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 
ot 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
deau, Missouri. Well No. 3a on map, Pl.!. Mo. G. S. No. 9502. 

Thickness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Clay, gray ............................................ . 
Sand, medium to coarse ...................... . 
Gravel, chert ......................................... . 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand and silt, lignite .................................. . 
As above ............................................ . 
Clay, gray, sand polished .............................. . 
As above ............................................ . 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, gray, lignite and siderite ................. . 
Clay, gray, sand coarse, lignite ......... . 
Clay, gray, micaceous and silty ....... . 
Clay, as above, glauconitic ..................... . 

Clayton formation: 
Limestone, glauconitic, fossiliferous .................. . 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, gray, sandy and glauconitic ...................... . 

McNairy (Ripley) formation: 

15 
115 

70 

5 
60 
90 

520 

165 
60 
55 

125 

10 

75 

Depth, 
Feet 

15 
130 
200 

205 
265 
355 
875 

940 
1000 
1055 
1180 

1190 

1265 

Sand, medium to flne pyritic and glauconitic ............. 70 1335 

NOTE: The weI! was cased from the surface to 1,300 feet with 6 inch casing 
1:0 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, PI. 1. Mo. C. S. No. 6809. 

No samples 
'rerlinry system: 

Thicl,ness, 
Feet 
735 

Eocene series: 
Wilcox group: 

Clay, gray and light tnn, with some leaf prints and plant 
remains, together with pollshed, subangular sand and 
some chert fragments. The chert and part of the sand 
are recirculated material. A trace of glauconite occurs 
at 800 feet ........................................ . 

Sand, medium-coarse, angular, crackled grains. The sand 
has the appearance of having been derived from meta-
morphic rocks such as schists and gneisses ......... . 

Paleocene series: 
Midway group: 

Porters Creek formation: 
::land and clay. Salld as descI'lbed above and probably 

chiefly recirculated. Clay, dark gray, micaceous, with 
some plant remains, also brownish-gray, pale greenish-
white and pink clay. Some pyrite ............... . 

Clny, 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 ............ . 

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 deflne. 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 dr1l1er noted a distinct 
change at 1224 feet ............................... . 

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 ................... . 

Sand, coarse-to·medium-coarse cracked grains with calcare
ous fossil fragments (pelecypods and foraminifera) and 
some glauconite grains ............................. . 

Sand, medium siZed, crackled grains similar to above with 
calcareous cementing material, fossil pelecypod frag-
ments, fish teeth, foraminifera, and ostracods ....... . 

Sand, coarse, polished grains with weathered chert frag-
ments below 1540 feet ............................ . 

Ctllladian system: 
Cotter formation: 

Dolomite, brown crystalline, fine-grained residues consist 
of gray OOlitic smooth chert ........................ . 

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 
crystall1ne 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" 
sandstone ......................................... . 

180 

00 

80 

125 

66 

34 

50 

50 

60 

155 

Depth, 
Feet 
735 

015 

1005 

1085 

1210 

1276 

1310 

13GO 

1510 

1560 

1620 

1775 
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Sample log of the Cordova-Union Oil Corporation, E. Phillips No. 1 well
Continued. 

Jefferson City formation: 

Thiclcness, 
Feet 

Dolomite, brown crystalline, medium-grained, interbedded 
with gray crystalline dolomite of the same crystallinity. 

Depth, 

At 1810 is found a brown quartzose oolitic chert "" 115 18[)0 
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.""""""" 110 20no 

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 """"" l~O 2110 

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 dolo mold zones from 
2200 to 2250 feet. White dolomoldic chert is found in 
the basal sand 

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 ,.","""."""."", 

240 2380 

120 2503 

NOTE: A Halliburton electrical survey was macle of the hole at a depth of 
2343 feet. A core was taken from 2340 to 2342 feet 9 inches, recovel'y being .5 in('hes 
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.!. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

'l'hiclcness, 
Feet 

Clay .... ".. """"'"'''''''''''''''''''''''''''''' 
Sand,.,., .. , .. , ... , .... " .. , ... , .... , .. ,., ..... " ..... 

6 
109 

Depth, 
Feet 

G 
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. 

*Sarn.ple 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. II E., New Madrid County, Missouri. 
Elevation: 278 feet. Corn.pleted May 25, 1945 by Pioneer Drilling Corn.
pany of Mt. Vernon, Illinois. Well No.6 on map, Pl.!. Mo. G. S. No. 
8882. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thickness, 
Feet 

Depth, 
Feet 

Sand, medium-to·coarse, chert fragments, igneous particles 133 1.33 
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Sample log of the U. S. Bureau of Mines, R. B. Olivel', JI'., No. 1 well
Continued. 

'l'hiciGness, 
Feet 

Te"(iar'y 8y£tem: 
I~.Jo<..:elle series: 

Wilcox grollV: 
Clay, blue plastic 
Clay, bluo plasUe, ~llglltly 

Clay and sandy clay 
I)uleoeene serleH: 

Midway group: 
POl'terH Cl'epk formation: 

sandy 

Clay, gray t.o black, somewhat ml('uceous 
Clay, as above, glauconitic from H7fi I,!c!., glaueonite in

el'<~asingly abundant in lower portion, somewhat sandy 
from 1020 to 1075 feet ..................... . 

Cluyt.on formation: 
Limestone and murl, vet'y glauconitic .. 

Crota,,(~ous system: 
(lulf series: 

Owl Creek formation: 
Clay, brown to blue, micuceous, glalJ('Olllt.ic, slightly murly 

247 
40 

3:10 

2:\0 

H5 

10 

Del)th, 
Feet 

380 
,120 
71)0 

080 

1075 

1085 

und Bandy ................. . . . . . . . . . . . . 4 I) 1130 
MeNuil'Y (Ripley) formation: 

Sand, lIledlum-to·fine, mll'nc('ouR, l11u('l1 Jlyrite from 12·10 
to 1~1)() flwt ................... ,.. lOG 12UH 

Can/Hilan system: 
;)elfcrson CIty fOl'matlon: 

Dolomitc, gray ami tn'owll crystalline. Hcsldue small, chert, 
gray and hrown dolomoldk. Some oolitic chert and 
free white slIiciflcd oolites ........................ . 

Dolomite, brown, crystalline, Hesiduc about 25 percent. 
Chert hrown and white, smooth, OOlitic, some quartz 
and sand ........................................ . 

Dolomite, brown crystalline. Hesidues small, smooth gray 
and white ehert, oolitic, Some finely porous and 
doJomoldic, .A little pyrite in lower 25 feet .. 

Dolomite, brown to gray, crystalline with small amounts 
of calcite. Residue small, black chert, dolomoldic and 
and pyrite .... , ........ , ......................... . 

Dolomite, brown, coarsely crystalline, vuggy. Small resi
due, black porous chert and gray chert. Some oolitic 
and dolomoldic ............. , ..................... . 

Dolomite, brown crystalline. Residue about 20 percent, 
gray and black porous silt or silica, a little white dolo-
moldic silica and some black shale ., ............. . 

Limestone, brown, dense to finely crystalline. Hesidue 
about 20 percent as above with a little very fine sand 
and some quartz ....................... . 

Houbldoux formation: 
Dolomite, brown and gray, crystalline to dense. Residue, 

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

20 percent, rounded sand, sandy and oolitic chert, 
white and tan oolite in chert ...................... . 

Dolomite, brown, crystalline, some calcite. Residues about 
20 percent, smooth gray chert, oolitic, dolomoldic, and 
sandy. Sphalerite at 1935 feet ..... . 

Dolomite, brown, crystalline. Residues 20 to 40 percent, 
rounded sand, quartz, sandy chert ............. . 

Dolomite, brown, crystalline, Residues 20 percent, siltstone, 
sand, sandy chert and smooth gray-blue chert, some 
free brown silicified oolites ........................ . 

34 13,10 

50 1390 

110 1500 

15 11)11) 

25 1540 

75 1615 

35 1650 

45 1695 

160 1855 

95 1950 

50 2000 

45 2045 



78 Missouri Geological Survey and Water Resources 

Sample log of thc U. S. Bureau of Mines, R. B. Olivcr. Jr., No. 1 well
Continued. 

Ozarkian system: 
Gasconade-Van Buren formations, undifferentiated: 

Thiclmess, 
Feet 

Dolomite, gray to brown, crystalline to dense. Residue 
small, siltstone, smooth gray chert, dolomoldic, white 

Depth, 
Feet 

chert and quartz .................................. 95 2140 
Dolomite, gray to light brown. Residue about 20 percent, 

smooth white dolomoldic chert, tan oolites in chert, 
quartz .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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 wijjh 
calCite 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 .......................... . 

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(?) ............ . 

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

dues small, shale black and brown, gray lace-like silica 
No samples ................ _ .......................... . 
Dolomite, brownish-gray, crystalline, some pink. Residues 

small, green dolomoldic shale, gray shale .......... . 
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 

Dolomite, gray to brown, crystalline. Residue small, black 
shale ............................................. . 

Dolomite, gray to brown, crystalline. Residue about 30 
percent, gray to greenish-gray clay with mica; appears 
to be metamorphic ............................... . 

Dolomite, gray dense. Residues smaU, brown and black 
shale ............................................. . 

395 3170 

220 3390 

110 3500 
27 3527 

103 3630 

6 3636 

9 3645 

10 3655 

35 3690 
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Sample log of the U. S. BUI'cau of Mines, R. B. Oliver, Jr., No. 1 wcll
Continued. 

Thickness, 
Feet 

Depth, 
Feet 

Dolomite, gray, dense. Residues clay with mica; appears to 
be metamorphic ............................. 28 3718 

Core No.6, from 3718 to 3728 feet, recovery 5 feet. Dolo
mite, cream-gray, finely crystalJlne to dense with black 
shale bands, one nodule of dark brown sub-translucent 
chert. Residue small, black and gray shale, quartz and 
red hematite ............... 10 3728 

NOT]!,: Drilling time was kept for the entire depth below 105 feet. An electrical 
survey was made from 183 to 1313 feet ancl a caliper log mac1<l from 100 to 752 feet. 
A total of 141 bits were used in the drilling. 

Tile well was cased with 15%-lnch pipe from the surface to 183 feet and with 
10%'-inch casing to 131,2 feet. Between depths 2920 ancl <l009 feet, water was en
countered which flowed 50 feet above ground level at an estimated 700 gallons PCI' 

minute. After several failures to shut off the water by cementing, 8%,-inch casing 
waH set from the surface to 3091 feet. Another flow of water was C'ncountered at 
<l500 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 nccol'd of U. S. Bureau of Mines, Oliver No. 1 well 

[i'ormation 

Heccnt alluvium 
Wilcox gr. 

l'Ol't,UI'S Creek fm. 

Clayton fm. 

Owl Creek fm. 

McNairy (Ripley) fm. 

JeifCl'son City fm, 

Itoul!ldoux fill. 

Gasconade
Van Buren fms. 

Gunter memo 

Eminence fro. 

Depth in Feet 
ll'ro'fll.. To 

0 133 
13a 195 
195 210 
210 380 
380 750 

750 860 
8GO 1030 

1030 1075 

1075 1085 

1085 1130 

11.30 1200 
1200 1296 

1296 1311.5 
1all,5 1360 
1360 1650 

Hi50 1920 
1920 1970 
1070 2007 
2007 2028 
2028 2035 
2035 2045 

2045 2105 
2105 2168 
2168 2230 

2230 2290 

2290 2470 

Inte?"v(1,! 

133 
62 
15 

170 
370 

110 
170 
45 

10 

45 

70 
96 

15.5 
48.5 

290 

270 
50 
37 
21 

7 
10 

60 
63 
62 

GO 

180 

Avg. Drming Time 
Minutes per Foot RoclG Type 

No record 
No record 

13.1 Clay 
4.1 Clay 
0.7 Clay, sandy 

1.3 Clay 
u,5 Clay 
0.6 Clay, slightly 

sandy 
5.1 Limestone and 

marl 
0.8 Clay, slightly 

sandy 
0.6 Sand 
5.0 Sand and pyrite 

18.7 Dolomite 
6.7 Dolomite 

49.7 Dolomite and 
chert 

<l6.5 Dolomite 
88.7 Dolomite 

103.2 Dolomite 
74.6 Dolomite 

122.9 Dolomite 
62.0 Dolomite 

53.9 Dolomite 
89.8 Dolomite 
65.0 Dolomite 

50.5 Dolomite 

44.6 Dolomite 
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Drilling Time Record of U. S. Bureau of Mines, Oliver No. I well-Continued. 

Depth in Feet Avg. D'rilling Time 
Formation From To Interval Minutes per Foot noclc'l'ype 

Potosi fm. 2470 2696 226 40.6 Dolomite 
2696 276G 69 97.8 Dolomite 
2765 2775 10 70.2 Dolomite 

Elvins gr. 277G 2828 53 72.7 Dolomite 
2828 2945 117 45.5 Dolomite 
2945 2951 (l 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. Hohhitzel, No. 1 well. Location: NW cor., sec. 23, 
T. 21 N., R. 10 E., New Madrid County, Missouri. Elevation: 266 feet. 
Completed in 1911 hy Wm. Shriver of St. Louis, Missouri and Johu 
Sullivan of Wichita, Kansas. Well No.7 on map, Pl. 1. 

NOTE: The following information in regard to this well appears in the flies 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 derriclr. At 600 feet a layel· 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 hac!. 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 oys;ter shells as you could get out of lJhe 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. 

Quaternary system: 
Pleistocene series: 

Thiclcness, 
Feet 

Depth, 
Feet 

Recent alluvium: , .. ,'." .. ,',." ..... ,." ...... " ... ,. 251 251 
Tertiary system: 

Eocene series: 
Wilcox group:., , .. , . , , . , .. , .......... , . , , ...... , , , ... ' 551 80G 

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. 

Suml'le log of th(l 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.!. Mo. G. S. No. 6986. 

Quarternary system: 
Pleistocene series: 

Recent alluvium: 
Tertiary system: 

}i;ocene series: 
Wilcox group: 

Thiclcness, 
Feet 

192 

358 

Depth, 
Feet 

192 

550 

NOTm; '1'he ubove correlation is rtlUlle from 7 samples of cuttings and an in· 
complete driller's log. 

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

In 1954 the City of PortagevilJe 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 minut.e 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. I well. 
Location: 1310 feet north and 360 feet east of the center of the south 
line of sec. 24~ T. 19 N., R. II E., Pemiscot County, Missouri. Elevation: 
271 feet. Completed in September 1941 by Taylor Drilling Company of 
Centralia, Illinois. Well No. I on map, PI. I. Mo. G. S. No. 7222. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

Thickness, 
Feet 

Sand, medium-coarse, arkosic, with many fragments of 

Depth, 
Feet 

chert, metamorphic, and igneous rocks ............ 60 GO 
Sand, coarse, with some small pebbles, much feldspar and 

many igneous rock fragments ...................... 30 DO 
Pebbles and gravel of quartz, chert, granite, basic igneous, 

and metamorphic rocks. Becomes coarser grained be-
low 120 feet. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 50 140 

No samples ............................................ 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 sand ....................................... 120 730 

Clay, black, with leaf prints and plant remains .... 15 745 
Sand, medium-coarse, crackled, angular quartz grains, with 

some gray clay ................................... 30 775 
Clay, gray with some crackled, angular quartz sand ...... 30 805 
Clay, white, with some sand ............................ 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 wcll
Continued. 

Thiclcness, 
Feet 

Depth, 
Feet 

Clay, gray, with lignite ...................... ,. 15 850 
Clay, gray ..................................... 15 865 
Clay, gray, sandy, micaceous ................... 45 910 
Marl, gray; effervesces vigorously in dilute HC!. Becomes 

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

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

a change at 1200 feet) . . . . . . . . . . . . . . . . . . . . . . . 80 1200 
Paleocene series: 

Midway group: 
Porters Creel, formation: 

Clay, dark gray, somewhat micaceous, some sidcriLe COI1-

cretions between 1200 and 1300 feet ............... . 
Core No. I-clay, gray, very compact, micaceous, core 

recovery 11 feet .................................. . 
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 .. 
Clay, gray, with some glauconite and with small coiled cal-

careous foraminifera and ostracod fragments ....... . 
Clayton formation: 

Limestone, gray, very fossiliferous with pelecypod frag-
ments; contains glau'conite and sand grains ......... . 

Core No.3-taken from 1631 to 1641, complete recovery 
Limestone, as above ................................... . 
Clay, gray, sandy, more than 50 percent green glauconite 

grains ............................................ . 
Limestone, gray, fossiliferous .......................... . 

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 ....... . 

McNairy (Ripley) formation: 
Sandstone, fine-grained, angular crackled grains with glau

conite and gray shale. Some calcareous fossil frag-
ments ............................................ . 

Core No.4-taken from 1641 to 1659, recovered from 1653 
to 1654. 

Sandstone, as above ............................. . 
Core No.5-taken from 1659 to 1679, recovery 5 feet 
Sandstone, as above .................................. . 
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 recovery ..................... . 

Sandstone, coarse-grained, angular, polished, crackled grains 
Sandstone, fine-grained, angular quartz sand with some Side-

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

conitic ........................................... . 
Clay or marl, sandy, calcareous, many shell and foraminifera 

fragments ........................................ . 
Sandstone, medium-grained, angular grains, some gray 

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

and quartz ........................................ . 
Ozarkian system: 

Eminence or Potosi formation: 
Dolomite, white, crystaI11ne and dense, some vuggy 
Core, dolomite white, dense with some crystalline, vuggy .. 

3]0 ](j1O 

11 IG21 

8D 1610 

19 1629 

2 1631 

'h W31 If., 

'h 1(;32 
2 1631 

5 16:30 

2 1611 

18 1659 

20 1679 

129 1808 
57 l8GG 

39 1904 

6 1910 

113 2023 

32 2055 

5 2060 

14 2074 
22 2096 
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Sample log of the Slmkc Pet1'01C1l1ll IneOrllOl"atcd, '1'. P. Uusscll No. I well
Contintwd. 

'l'hic7cness, 
Feet 

Dolomit.e, white, coarsely crystalline, some vyritc .. ' 44 
Core, dolomite, gray·white, crystalline .................. 18 
Dolomite, gray·ian to pink, coarsely crystalline and white, 

very dense almost lithographic, a little fiaky sil!ca in 
residues ............. . . . . . . . . . . . . . . . . . . . .. 107 
Core, dolomite, gray·wl1ite, crystalline, a little galena, 
sphulerlte and chalcopyrite ....................... . . . 5 

Dolomite, gray crystallll1e, some dense, almost litho. 
graphic white ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4() 

Dolomite, cream·tan to pinl< cryst.alllne ................. 18 
Core, lIolomlte, g'my-whlte, crystalllne, has appearance of 

a mnrble, Is slickensided and sheared ............... () 
Dolomite, crt'am-gray to pink, crystalline, residue contains 

a few qUat't:!. dolomolcls and quartz crystals, some 
mctnmoI1)hlc'! minerals, 2425·2450 ............. 242 

Dolomite, white and pink coarsely CI'Y'1talline, some dark 
gray and browll. Hesidue small, finely porous silica, 
pyr!t.e <ll1cl brown shale 70 

Dolomite, whlt.c to red, coarsely crystalline. Much basic 
dyke mat.erlal, brown mica, fluorite, serpentlne, chlo-
I'ite und hornblende ............................... 50 

Dolomite, Hesh eolol'cd, coarsely crystalline ......... , . 20 
Dolomit.e, brown medium crystalline to coar~cly crystalline, 

some alnu)st blaele dolomite ..................... 02 

Cambrian system: 
1m vins group?: 

Doerun, Derby and Davis formations: 
COl'e, dolomite, and l1m.estone, dense white with stringers of 

red anll gruy. Some parts coarsely crystalline, somc 
green busle rock .,., .......... , .. , ..... , .. , .. , .. 

Limest.one, dense, white, gray and red. Much basic dyke 
material 283()·2860, mica, talc, kaolin? " ............ . 

Dolomite, dnrlt gray and black, medium crystalline and 
pyritic , ..... " .. " .. , ...... " .... , ..... ,., ....... . 

Dolomite, blacle, medium crystalline, pyritic. Many lingula 
brachiopods at 3000 .. ,.,',.......... . ....... . 

Core, dolomite, black medium crystalline. Some black shale 
partings and white dolomite vein lets ... ,., ......... . 

Dolomite, black medium crystalllne. Some black shale 
partings ., .. , ....... , ... ,., .... " .. , ... " ......... . 

B()J1neterre formation: 
Shale, black, dolomitic and sllghtly calcareous. Dike ma

terial 3100-3130, A.erotreta 3165, Psaudoll{Jnostids 3215 
Core, shale, black, dolomitic and calcareous, containing 

many fossils at 3231, Coosella ... , ... , ... , ......... . 
Shale, as above, lIngulas and trilobites at 3435, some ser-

pentine at 3650 ................................... . 
Core, shale as above, containing brachiopods and trIlobites 
Shale, as above, some dike rock 4250 to 4275 ........... . 
Limestone, White, very finely crystalline and glauconitic. 

Fossils, trilobites and brachiopods 4520-4535. Quartz· 
itic in lower 25 feet , ............................. . 

Dolomite, Ught gray, finely crystalline, containing fine sand 
Lamotte? formation: 

Quartzite, dolomitic, light gray ... ,., .................. . 
Core, quartzite, dolomitic, very fine·grained, light gray .. . 
Quartzite, as above ........................... , ..... ,. 

[) 

99 

30 

52 

5 

63 

150 

G 

883 
10 

382 

120 
20 

67 
2 

21 

Depth, 
F'eet 

2140 
2158 

2265 

2270 

2315 
2333 

23:'18 

2580 

2650 

2700 
2720 

2812 

2821 

2920 

2950 

3002 

3007 

3070 

3220 

323G 

4118 
4128 
4510 

4630 
4650 

4717 
4719 
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, Hl42 by Dr. L. W. Stephenson of the United States Geological 
Survey: 

"The larger fossils found in thc upper part of corc No. a 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). TJ1e 
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. 
I ndet. venerids 
'l'wrritella 8p. possibly of the group of T. mor/oni Conrad Aflfl.-Tlle 

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 Turritella 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 La,qenidae 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 probahle 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 ferrugino\lS, 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: 
Inoceramu,s? sp. (young indiv.) 
Exogyra costata Say (fragments) 
CrassateUa 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 aft'. B. cuneata Gabb 
Trigonia aft'. T. eufaulensis Gabb 
Pecten (Camptonectes) sp. (Small) 
Anomia argentaria Morton? (young indiv.) 
Cardium sp. 
Tena parilis Conrad 
Legumen 8p. (fragment) 
IAnearia sp. (large, probably undescribed) 
Corbula sp. 
An unidentified pelecypod 
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Gastropoda: 
Polinices? sp. (young·inrliv.) 
'l'nrritella. trilira. Conrad 
Smninola sol'lda, Wade 
Bcllifu,S1!S? sr>. (young, in~omplete) 

Geologic position: Upper Cretaceous, probably Ripley formation, possible Owl 
Creek formation. 

Part of core No.7, depth 1731 feet-1750 feet: 
G ray argillaceous, micaceolls sand containing scattered soft fragments of 

Ilhells, including a few poorly preserved specimens of 7'u,rr'ltella t?·ilira. 
Conrad." 

'1',he fosslls noted in the Cambrian system were tentatively identilled by Dr. 
Josiah Bridge of the United States Geological Survey. Bridge stated orally that the 
trHohltes In the core from 322fl to 3235 feet wcre upper Cambrian and wcrc known 
to occur in outcrops of lower Bonneterre in Missouri and the Nollchucky shale of the 
Appalachian Valley arca of eastern 'l'ennessec. 

'I'he 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 f)2 degrees Fahrenhcit and an all' temperature of 95 degrees 
li'ahrenh(,it. The watcr had an odor of hydrogen·sulphide gas. Circulation was regaincd 
aft(l!' 5 Hquceze cemcnting operations. Thcsc operations required 523 sacks of cement, 
150 pounds of cellophanc, 5 loa,ds of sawdust, 42 bales of flbrotex, and 17,000 pounds 
of cotton seed hulls. 

Drilling time for the hole and a driller's log were kept. The Schlumberger Well 
Rn!'veying Corporation mad!l an electrical survey of the 1101e from 383 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., Pemiseot County, Missouri. Elevation: 270 feet. 
(;omlileled in Janual'y of 1947 by Weldon Well Company of Cape Girar
dllau, Missoul'i. Well No.2 on map, PI. 1. Mo. G. S. No. 94·22. 

Thiclcness, 
Feet 

quaternary system: 
Plcistocene series: 

Recent alluvium: 
Clay, brown .... ".,., ... , ............. , ...... , .. 
Sand, coarse, polished grains, igneous chips .... . 
Sand and gravel, coarse ..... " .... , .. , .. , ... ,'" .... ' 
Sand, coarse, polished grains ., ... ""',., ..... ,.', .... . 
Gravel, chert and sand ..... , .. , ... ,.,.".,',', .. , ... ,. 

'I'ertiary system: 
E:ocene series: 

Wilcox group: 
Sand, clay and lignite .. , ..... , ...... , .................. . 
Sand, angular, medium to flne grains ... " ..... ,.,'." .. 
Clay, brown, some silt ...... , ....... ,'.',., ... " ... ,' 
Sand, somc silt ..... , ... , ........... , , . , , .... , , ..... , , . 
Sand, medium to fine grained .. , .. , ........ ,." .... "., 
Sand, some silt ................. ' ...... " ........ ,., .. 
Sand, coarse, pyritic ." ..... , ........... ,', .... ,., .... , 
Clay, brown to black, sandy .... , ................... , 
Sand, medium grained, pyritic , ........... ,., .... ".',. 
Sand, coarse, pyritic ............... " ................ . 
Sand, medium grained ............ , .... ,., ... , ........ . 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Silt, gray, micaceous, sandy 
Clay, blue-gray, micaceous 
Clay, as above, glauconitic, 
Clay, blue-gray, micaceous, 

sideritic ... ,.,'., .......... . 
glauconitic 

25 
35 
35 
75 
40 

30 
90 

150 
60 

420 
15 
25 

105 
135 

90 
185 

130 
145 
40 

120 

Depth, 
Feet 

25 
60 
95 

170 
210 

240 
350 
500 
560 
980 
995 

1020 
1125 
1260 
1350 
1535 

1665 
1810 
1850 
1970 
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Sample log of City of Hayti, No.4· well-Continued. 

Clayton formation: 
Limestone, whitc, glauconitic and fossiliferous 

Cretaceous system: 
Owl Creek formation: 

Sand and clay, glauconitic, fossiliferous 
Sand and silt, glauconitic 

McNairy (Ripley) formation: 
Sand, glauconitic .... 
Sand, interbedded with clay, glauconitic 
Sand, as above, some siderite 
Clay, slightly sandy ..... . 

'l'hic/cncss, 
Ji'eet 

ao 
20 

5 
a5 
RO 
1:3 

Depth, 
Peet 

2000 
:l020 

20:l5 
:lOGO 
2140 
215a 

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 wns 
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 sec. 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. 

TMclcness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Clay, gray. Some sand, arkosic .................... . 20 
Sand, coarse-to-medium, arkosic ....................... . 70 
Gravel, coarse, consisting of chert quartz, igneous pehhles 

garnet and feldspar, some lignite .................. . 10 
Clay, tan, same polished and angular sand ............. . 20 
Sand, coarse with chert pebbles, quartzite, feldspar and 

igneous chips .................................... . 55 
Tertiary system: 

Eocene series: 
Wilcox group: 

Clay, white, (3 samples) .............................. . 239 
Sand, white, crackled grains, some black chert .......... . 116 
Sandy clay and clay with leaf prints, kyanite, staurolite .. 180 
Sand, white, coarse .................................... . 110 
Clay, gray and brown, sandy, with leaf prints. Some siderite 200 
Clay, gray and white with leaf prints .......... . 80 
Clay as above with siderite concretions ... . 20 
Sand, white, coarse ................................... . 150 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, dark gray, micaceous, with much recirculated sand 330 
Clay, as above, very little sand ....................... . 35 
Clay, gray, micaceous ................................. . 57 
Clay, as above, calcareous ............................. . 20 
Clay, gray and brown ................................. . 35¥.. 

Depth, 
Feet 

20 
90 

10() 
120 

I7G 

414 
530 
710 
820 

1020 
HOO 
1120 
1270 

1600 
1635 
1692 
1712 
1748 1h 

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-lnch 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. see. 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. 

TMcTcness, Depth, 

quntcmary system: 
Pleistocene series: 

Recent alluvium: 
Gumbo _ ........... , .................................. . 
Sand ................................................. . 
Sand and gravel ....................... . ............. , 
Coarse gravel ......................................... . 
Soft blue clay ........................................ . 
Coarse sand .......................................... . 
Soft rock ...... , ............... , ............... " ..... . 
Gravel ............................................... . 
Hard blue clay ....................................... . 

The foregoing represents the 10-inch casing. 
Tertiary system: 

Eocene series: 
Wilcox group: 

Hard blue clay ....................................... . 
Sand ................................................ . 
Hard clay .......................................... ··· 
Hard clay ............................................ . 
Sand ...................................... ··········· . 
Hard clay ............................................ . 
Pipe clay ........................................... .. 
Soft clay and sand ................................... .. 
Sand (little clay) ..................................... . 
Sand .......................... · ..... ················· . 
Coarse sand .......................................... . 

Feet Fact 

15 
30 
40 

5 
7 

63 
1 

10 
6.5 

62.5 
3.1 

20.1 
14.7 

4.0 
19.1 

112.3 
21.6 
20.1 
19.7 
38.3 

15 
45 
85 
90 
97 

160 
161 
171 
177.5 

240.0 
243.1 
263.2 
277.9 
281.9 
301.0 
413.3 
434.9 
455.0 
474.7 
513.0 

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

TMc'kness, Depth, 
Feet Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Clay, sandy .......................................... . 
Sand, coarse, water-bearing ........................... . 
Sand, coarse. Gravel boulders ......................... . 

25 25 
68 93 
85 178 

Tertiary system: 
Eocene series: 

Wllcox group: 
Clay ............................. - ................... -
Sand, fine with lignite ...... - ......................... . 
Gumbo ................ _.- ............................ . 
Sand, white, fine, water-bearing ........................ . 
Clay, sandy .................. - ............ - .......... . 
Sand, medium-to-fine, water ., - ........................ . 
Clay, sandy .............................. - - ........... . 
Clay, sandy, very hard packed ............ - - .......... . 

7 185 
94 279 

4 283 
137 420 

10 430 
144 574 

88 662 
20 682 
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Driller's log of the City of Caruthersville, No.3 well-Continued. 

Thickness, 
Feet 

Depth, 
Feet 

Shale and soapstone with streaks of hard sand .... 39 721 
Rock, hard, boulders ............................. 18 73!l 
Clay, sandy ........................................ . . . . 41 780 
Sand, medium-to-fine-grained, hard packed, water-bearing 188 968 
Clay, sandy, hard ...................................... 82 1050 
Shale or gumbo, very hard ....................... 21 1071 
Clay, sandy, light gray ................................ 29 1100 
Sand, white, medium-to-fine . . . . . . . . . . . . . 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 ........... 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 011 bottom. 'l'his well produced 400 gallons 
per minute with 42 feet of drawdown from a static level of 21 feet. In 1983 Carloss 
rehabilitated well No. 1 which originally was drilled to 1548? feet around 1!l12. At 
that time the well was developed at a depth of about 1000 feet. By 1983 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 s,creen 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. 

*Salllple log of the O. W. Killam, K. Pattinson No.1 well. Location: 2175 
feet east and 330 feet north of the southwest cornel' 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. C. S. No. 7324 .• 

Thic7cness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Clay, gray, plastic ...... .................... . ....... . 
Sand, coarse, polished grains, igneous chips ............ . 
Sand, as above, with pea gravel ................... . 
Gravel ............................................... . 

Tertiary system: 
Eocene series: 

Wilcox group: 

30 
90 
25 
40 

Depth, 
Feet 

30 
120 
145 
185 

Clay, gray to brown, plastic ................. 70 251i 
Clay, greenish-gray, sandy ....................... 390 015 
Clay, as above, lignite .................................. 55 700 
Sand, fine with streaks of clay ......................... 65 765 
Sand, medium-to-coarse, sub angular .................... 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 JigniUc ..... 50 1095 
Clay, as above, non-calcareous .......................... 50 1145 
Sand, medium-to-fine-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 O. W. Killam, K. Pattinson No.1 well-Continued. 

Thiclcncss, 
Feet 

Depth, 
Feet 

Paleoc(~nc series: 

Midw,IY group: 

Porters Creek formation: 
Cluy, blue-gray, conchoidal fraetul'c, ~idcl'itc from 187:3 

to J R75 feet . _ _ . . . . . . . . . . . 470 2000 
ClllY, as above, glauconitic; siderite from 2070 to 2078 feet 180 2180 

()Iayton formation: 

Lhncstonc, white, glauconitic and fossillferous 

CI'('(,!lCCOUS system: 

Gulf series: 

Owl Creel, formation: 
Shale, brown, glauconitic 

MeNah'y (Ripley) formation: 
Sand, glauconitic: .......... . 
Sha!(~, eaknreollH, Han<ly [lnc! glauconitic, driller reports 

"limc streakH" 22!l4·HG and 2303-05 .... _ ........ . 
Shale, sandy, ealcul'couH, some siderite, driller reports "lime 

streaks" 2fi4 0-4:1 . . . . . . . . . . . . .......... . 
Shale, sandy, calcu1'eolls . _ . 
Shale, hrown to bhwk, 111i('a('COUH, plQ8tic 

Cmnhrian RYSt.<'~Il1: 

Bonneterre formation: 
Shale, black, hard, dolomitic and calcareous ...... _ 
Core(l from 27] 8 to 2731 feet, recovery 10 feet 8 inches 
Core, shale as above, igneous material ....... _ ......... . 
Shale, tllaek, hnrcl, dolomitic ........................... . 
Shale, as above, Aome igneous material ................ . 

10 2190 

4 2194 

20 2223 

257 2480 

():3 2543 
47 2590 

122 2712 

383 3095 

16 3111 
204 3315 
30 3345 

NOTI<J: '1'hls 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 
(11'1110<1. Correlations are based upon sample examinations, driller's log, drilling time, 
and interpretations made by geologists at the well during the drilling. 

Ddlling Time Record of O. W. Killam, K. Pattinson No. 1 well 

Depth in Feet Avg, Drilling Time 
Ii'o1"rnat;ion From '1'0 IntervaZ Minutes per Foot RocTc Type 

Recent. alluvium 0 185 185 No record 
Wilcox gr. 185 1530 1345 No record 
Port.ers 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) f111_ 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. II 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. I. Mo. G. S. No. 9460. 

Thickness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
No samples ........................................... . 18 
Sand, rounded to sub-rounded, some silt ................ . 162 
Clay, gray, silt ....................................... . 60 
Gravel ............................................... . 35 
No samples ........................................... . 10 

Tertiary system: 
Eocene series: 

WUcox group: 
No samples .......................................... . 35 
Sand, polished grains, medium ......................... . 20 
Clay, brown ......................................... . 45 
Sand, angular to sub-rounded ......................... . 20 
Clay, gray ............................................ . 25 
Sand, sub-rounded, polished grains some silt ............ . 100 
Sand, as above, coarse ................................ . 380 
Sand and shale ...•.................................... 60 
Shale ................................................ . 35 
Sand and silt ......................................... . 120 
Clay, brown, gray and green ...... '" " ................ . 95 
Sand, coarse ........................................ .. 245 
Sand and sUt ......................................... . 143 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, gray, micaceous, sUt ............................. . 217 
Clay, gray, micaceous .................................. . 185 
Clay, gray, micaceous, glaUCOnitic, fossiliferous ......... . 96 

Clayton formation: 
Limestone, white, glauconitic .......................... . 14 

Cretaceous system: 
Owl Creek formation?: 

Sand, angular, glauconitic ............................. . 20 
Clay, brown, glauconitic, sand angular, pyrite ........... . 70 

McNairy (Ripley) formation: 
Sand, interbedded with clay, glauconitic ................. . 137 

Depth, 
Feet 

100 
180 
240 
265 
275 

310 
330 
375 
395 
420 
520 
900 
960 
995 

1115 
1210 
1455 
1598 

1815 
2000 
2096 

2110 

2130 
2200 

2337 

NOTE: Drilling time was recOrded from 1515 to 2337 feet. An electrical survey 
was made by Halllburton 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. 
Tbe 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 I894? 
Well No. I on map, Pl. I. 

NOTE: No accurate log was kept on tlb1s well, but the following information 18 
available: 

About 5 miles southwest of Naylor an oU prospect was drUled 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 NeelyvllIe, undoubtedly the 
well under discussion, was mentioned as follows: "The drllI 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 dr1lI 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 waH a layer of sandstone 12 feet thick struck at a depth of 750 
fcet. As t.he well was located only about 3 miles from the Paleozoic escarpment 
(representing the old shore Une) 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, 
1>. 178). 

The following Is reprinted from the December 1, 1932 issue of the Doniphan 
PI'ospect-News and was originally published by that paper In December, 1894. 

"A fairly strong fiow 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 
throug'h 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 fields. 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 Roubldoux and Gasconade for
mations. The geology of the area does not permit the presence of Trenton lime
stone and the ro(,k Is probably Canadian or Ozarklan dolomite. 

Sllm))le lo~ 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. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

ThU!lmess, 
Feet 

Depth, 
Feet 

Sand, coarse, pOlished, arkosiC, limonitic ................. 38 38 
Ordovician system: 

Kimmswick formation: 
Limestone, white, coarsely crystalline, crinoidal .......... 62 100 

Decorah formation: 
Limestone, dark, green shale ........................... 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, PI. 1. Mo. G. S. No. 8329. 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 

TMckness, 
Feet 

Depth, 
Feet 

Clay, brown .......................................... 25 25 
Sand, medium to coarse, arkosic, pea gravel ............. 100 125 
Gravel ................................................ 10 135 
Sand, coarse, pea gravel ............................... 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 Iustitute of Aeronautics Incorporated, Harvey Parks 
Airport No.1 well-Continued. 

St. Peter-Everton formation: 

Thickness, 
Feet 

Depth, 
Feet 

Sandstone, rounded and frosted grains, some well cemented 15 240 
Sandstone, quartzite ................................... 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 lO-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. 
5, T. 29 N., R. 14 E., Scott County, Missouri. 
pleted in April 1937 by E. M. Gould of Cape 
No.4 on map, Pl. 1. Mo. G. S. No. 4196. 

Location: NE NW NE sec. 
Elevation: 366 feet. Com
Girardeau, Missouri. Well 

Thickness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
No samples, driller reports blue clay ................... . 

Ordovician system: 
.Joachim formation: 

Dolomite, brown to cream, finely crystalline to granular. 
Insoluble residue, 5 to 15 percent, fine sand, gray-brown 

53 

Depth, 
Feet 

53 

shale ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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 IIImo, 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, 
Feet 

No samples 
OrdJvJclan system: 

Plattin formation: 
Limestone, dark gray, dense. Insoluble residue 5 to 10 

percent, chert, smooth gray, dolomoldic ............ . 
Limestone, as above. Insoluble residue 5 percent, gray 

shale ............................................. . 
Umestone, as above, oolitic and conglomeratic ........... . 

Roek Levee formation: 
Limestone, dark gray, dense. Insoluble residue 5 percent, 

gray porous shale. Much surface sand from 235 to 
300 feet .......................................... . 

.Toachlm formation: 
Dolomite, buff to cream, finely crystalline to gl·anular. In

soluble residue 5 to 10 percent, gray and brown shale, 
very fine sand, some smooth gray chert at 500 feet ... 

Dutchtown formation: 
Limestone, gray to black, dense, fossiliferous. Insoluble 

residue 5 to 50 percent, gray to brown porous shale .. 
St. Peter-Everton formation: 

Sandstone, medium to fine-grained ..................... . 
Everton formation: 

Dolomite, sandy ....................................... . 

25 

80 

110 
10 

240 

235 

150 

65 

7 

Depth, 
Feet 

25 

105 

215 
225 

465 

700 

850 

915 

922 

NOTE: ConSiderable difficulty was experienced during the drilling of this well 
caused by mud-filled crevices. The well was finally cased from the surface to 320 
feet with lO-lnch casing. At that depth 205 feet of 6%-lnch casing was swedged to 
the 1O-1nch casing. The bottom of the 6%-lnch 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. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thickness, 
Feet 

Depth, 
Feet 

Clay, yellow ............... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 45 
Ordovician system: 

Joachim formation: 
Dolomite, buff, finely granular. Insoluble residue 5 to 10 

percent, very fine sand ............................. 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 ............................. 75 205 
Dutchtown formation: 

Limestone, dark gray, dense ............................ 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. I well-Continued. 
Thickness, 

Feet 
Dolomite, dark gray. Insoluble residue 5 to 50 percent, 

Depth, 
Feet 

gray shale ........................................ 30 355 
St. Peter-Everton formation: 

Sandstone, white ...................................... 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. I 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, PI. 1. Mo. G. S. No. 8450. 

Quaternary system: 
Pleistocene serIes: 

Recent alluvium?: 

Thickness, 
Feet 

Depth, 
Feet 

Clay, yellow ........................................... 20 20 
Clay, gray ............................................. 40 60 
Clay, brown, polished sand ............................. 20 80 

Ordovician system: 
Plattln formation: 

Dolomite, black chert, polished sand .................... 25 105 
Dolomite .............................................. 15 120 
Limestone, gray dense .................................. 35 155 

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. Louil, Missouri. Well No.9 on map, 
Pl. I. Mo. G. S. No. 2147. 

NOTE: No formational summary is given for this well due to ditliculty 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. I 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. I. Mo. G. S. No. 7202. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thtckness, 
Feet 

Silt, yellow .......................................... . 20 

Depth, 
Feet 

20 
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Sample log of Ihe IIemulIl B1atteI, No. I well-Continued. 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, brown, coarse to fine 
Sand, as above, black chert 

Or(lovician system: 
.Toachim formation: 

Thiclcncss, 
Feet 

30 
lG 

Depth, 
Feet 

GO 
65 

Dolomite, cream, dense, sandy .......................... 110 l7G 
Dutchtown formation: 

Limestone, blue-gray, shaly ........................... 140 31G 
St. Peter-Everton formation: 

Sandstone, white, medium to coarse ................. . 3 318 

No'rE: 'I'he well was cased at 88 feet wit.h 6'4.-lnch cnsing. The water level was 
no feet below the Rurfncc, and the well produced 30 gallons per minute with no 
<Irawdowll. 

Sample log of the Anton Blanel, 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 Girarcleau, Missouri. 
Well No. 11 on map, Pl. 1. Mo. G. S. No. 6850. 

quuterllary system: 
Pleistocene series: 

Loess: 

Thiclcness, 
Feet 

Depth, 
Feet 

Clay or silt, tan ........................................ 35 35 
Cl't~taceous system: 

Gulf series: 
MoNairy (Ripley) formation: 

Sand, medium-fine, some chert in upper and lower portions 138 173 

NOTE: The well was cased at 169 feet with 6'4,-inch casing. The water level 
was 140 feet below the surface, and the well produced 10 gallolls per minute with 
5 feet of drawdown. 

Sample log oC the Albion Anderson, No.1 well. Location: C. SW~ sec. 19, 
T. 29 N., R. 15 E., Scott County, Missouri. Elevation: 350 feet. Com
pleted in April 1943 by Schneider & Gwin oC Cape Girardeau, Missouri. 
Well No. 12 on map, PI. 1. Mo. G. S. No. 8317. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thickness, 
Feet 

Depth, 
Feet 

Silt, yellow .... ....................................... 10 10 
Cretaceous system: 

Gulf series: 
McNairy (Ripley) formation: 

Sand, fine, angular ...... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 50 
Clay, yellow, white .................................... 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 yielded 60 gallons per minute with no drawdown. 
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Sample log of the Weldon Slinkal'd, No.1 well, I.ocatioll: C. SW SW sec. 26, 
T. 29 N., R. 14 E., Scott County, Missouri. Elevation: 4·00 feet. Com
pleted in June 1942 by Schneider & Gwin of Cape Girardeau, Missouri. 
Well No. 13011 map, Pl. 1. Mo. G. S. No. 7852. 

Thickness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium? 
Silt, pea gravel, sand . . ..................... . 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, medium to coarse ....................... . 
Sand, as above, chert .................................. . 
Chert, gray and black (reworked) ...................... . 
Sand, as above, some chert ............................. . 

45 

45 
10 
5 
5 

Depth, 
Feet 

45 

90 
100 
105 
110 

NOTE: The well was cased with 110 feet of 7·inch (perforated?) casing. 'l'he 
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. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thickness, 
Feet 

Depth, 
Feet 

Silt, brown ............................................ 25 25 
Tertiary system: 

Pliocene? series: 
Gravel ................................................ 15 40 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, fine to coarse ................................. 55 !l5 

Ordovician system: 
Everton formation: 

Dolomite, very sandy ............................ . . . . . .. 140 . 235 

NOTE: The well was cased at 143 feet with 7·inch pipe and at 235 feet wit.h 
5'h-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, PI. 1. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thiclcness, 
Feet 

Clay, brown .......................... . .............. . 50 
4 Clay, red ............................................. . 

Depth, 
Feet 

50 
54 
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Drillet,'s log of the Catholic Church, No.1 well-Continued. 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sandstone, white, micaceous 
Gravel, (prohably chert) , 

Or'dovician system: 
l<Jverton formation: 

Limestone, (vrobahly (]olomite) 

Thiclcness, 
Feet 

60 

12G 

Depth, 
Feet. 

114 
119 

245 

NO'I'ID: ~[,he water level was 135 feet from t.he surface, 'I'he driller reported 
no (]rawc1own, presnnmbly a bailer test, 

Sample log of the Oscnr Deinberger, No. I well. Location: NE NE NE sec. 9, 
T. 28 N., R. 13 E., Scott County, Missoud. EIention: 380 feel. Com. 
Illeted in 1941 by Schneidel' & Gwin of Cllpe Girardeau, Missouri. Well 
No. 16 on mllp, Pl.!. Mo. G. S. No. 7407. 

Thickness, Depth, 
Feet Feet 

Quat.ernary system: 
Plcistoeene series: 

Loess: 
Silt., yellow ,,',",""""',",",',,","',,"',",',' 

Cretaceous system: 
Gulf s(!ries: 

McNaIry (Ripley) formation: 
SancI, fine, ungulaI' "",'," 
Clay, yellow, red, green """,', 

Or'(lov!clan system: 
Flvorton formation: 

Quartzite, medIum-grained "',"",,',""""',"',',' 
Dolomite, sandy, some green shale "',",",',',",'," 
Dolomite, sandy, some green shale, dolomite white and 

brown chert, dolomoldic ,"',"',,",""""",'" 

30 30 

20 50 
10 60 

10 70 
145 215 

125 340 

SurnJlle log of the Ray Lucas, Jim Norrid No. 1 well. Location: C. W~ 
W% sec. 6, T. 28 N., R. 14· E., Scott County, Missouri. Elevation: 390 
feet. (;ornpleted in 1934, by E. M. Gould of Cape Girardeau, Missouri. 
Well No. 17 on map, Pl.!. Mo. G. S. No. 3119. 

Undifferentiated: 

TMckness, 
Feet 

Depth, 
Feet 

Clay, yellowish·brown, sundy ,"""",,",,',',",','" 50 50 
Ordovician system: 

Everton formation: 
Dolomite, slightly sandy ,.,,"""',',',',"',',,"'," 113 163 

Sample log of the W. C. Patton gill, No. I 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.!. Mo. G. S. No. 3137. 

Quaternary system: 
Pleistocene series: 

I,oess: 

Thickness, 
Feet 

Slit, yellow ","',',,',","""""',',""","',,',' 50 

Depth, 
Feet 

50 
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Salllille log of the W. C. Patton gill, No. I well-Continued. 

Thiclcncss, 
Feet 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, gray. medium-coarse ............................. . 
Sand. as above. some white clay ........................ . 
Sand. medium-coarse .................................. . 
Sand. as above. chert pebbles .......................... . 
Sand. as above. gray clay ............................. . 
Clay. gray ............................................ . 

Ordovician system: 
Everton formation: 

Limestone. gray dense. ostracods ...................... . 

30 
10 
50 

5 
10 

8 

Depth, 
Feet 

80 
90 

140 
14u 
1UO 
HlO 

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, PI.!. Mo. G. S. No. 3561. 

TMckness, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Clay. yellow and brown ............................... . 15 
Sand. clay ........................................... . 15 
Clay. sandy, lignitic ... . .............................. . 15 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand. very fine ....................................... . 20 
Sand. very fine. iron stained .......................... . 35 
Sand, limonitic ....................................... . 10 
Sand, fine ........................................... .. 20 
Sand, fine. gray chert ................................. . 12 
Sand, as above. dolomite boulders ...................... . 5 

Ordovician system: 
Everton formation: 

Dolomite ............................................. . 2 

Depth, 
Feet 

15 
30 
4u 

65 
100 
110 
130 
142 
147 

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'h feet of drawdown from a static 
water level of 22 feet. The water from the alluvium contained so much iron that 
it was unsatisfactory. 

Driller's lo~ 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, PI. 1. Mo. G. S. No. 200. 

Thickness, 

Clay, yellow .......................................... . 
Gravel, hard ...... _ ... _ ............................... . 
Iron ore. yellow boulders. soft ........................ . 
Quicksand ............................................ . 
Lithographic stone, brown, medium .................... . 
Quicksand and metamorphic sandstone ................. . 

~ ::~ ''''') ~.": ~i " 

Feet 
55 
10 
30 
36 
9 

18 

Depth, 
Feet 

55 
65 
95 

131 
140 
158 
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DriIlCl"s log of the County Court, Jail No. I well-Continued. 

Thiclcness, 
Feet 

Limestone, gray, medium 
Limestone, brown, medium; strong odors of gas 
Limestone, brown-buff, medium, with sand 
Sandstone, yellow, medium ........ . 
Sandstone, gray, medIum ........... .. . ........ . 
Sandstone, yellow, medium coarse ........ . 
Limestone, blue, medium ................... . 
'J'rcnton Iimest.one, brown, medium; gas odol' 
Llmest.one. hltw, medium . . . . . . . . . . .. 
"Gypsum" (ta1eite?), white, soft; here 200 gallons of wat.et· 

PCI' minute rose within 100 feet of top ......... . 
Limestone, gray, hard 
Shale, bla"k, medium ............................... . 
Lhnest.ollc, blue, gray. mculum ........................ . 
Limestone, gray, hard ........................ . ....... . 
Limestone. blue, gray, hard ......... . ............. . 
I,lmestone, gray hard ............................ . 
Limestone, blue, gray, hard .. , 
Limestone, blue, hard .............................. . 
Limestone, butI', gray, hard .. ' 
Dolomite, brown, hard .. '. .... . ...................... . 
Dolomite, gray, hard ........ . 
J)ol()mit.e, buff, hard ...... . ....................... . 
Dolomite, brown. hard ............................ . 
Dolomit.e, gl'ay, haru .................................. . 
Dolomite, brown, hard, gray .......................... . 
Dolomite, black, hard ................................. . 

22 
50 

200 
8 
9 

28 
D5 
30 
30 

20 
5 

'1[) 

135 
195 

60 
82 

8 
20 
40 
80 
30 
15 

5 
50 
20 
60 

Depth, 
Feet 

180 
230 
430 
438 
447 
475 
570 
000 
G30 

(jiiO 
nG5 
700 
835 

1030 
1090 
1172 
1180 
1200 
1240 
1320 
1350 
1365 
1370 
1420 
1440 
1500 

NOTl-:: A total of 3f) widely spaced samples were available from this well. An 
exnminntlon of the samples Indicated the base of the loess and the top of the Mc
Nairy (TUlllcy) saml 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 
hrowrl ilnely gl'anular dolomite and was believed to belong to the Everton forma
t,ion. '1'hl8 dolomite was also noted in wells No. 21 and 22 Scott County on map, 
PI. 1. 'I'he presence of McNairy below the Everton may be explained by a fault. 
'rhe 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 dr!llers. 

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 wat.er per minute was found at G50 feet. No cuttings could be obtained 
below 1140 feet. 

Sllml)le log of tho Benton Publie School, No. I well. I.ocation: SE NW NW 
tlec. 18, T. 28 N., R. 14 E., Scott County, Missouri. Elevation: 440 feet. 
Completed in January 1937 by Flll'mington Drilling Company of Farming
ton, Missouri. Well No. 21 on map, Pl. I. Mo. G. S. No. 4279. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thiclcness, 
Feet 

Depth, 
Feet 

Silt, tan ........................................ 55 55 
Cretaceous system: 

Gulf series: 
McNairy (Ripley) formation: 

Sand, fine to medium, micaceous, chert pebbles .......... 40 95 
Sand, white, coarse ...... ,............................. 35 130 

JUN 2 5 

154245 
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Sample log of the Benton Public School, No.1 well-Continued. 

Thickness, 
Ordovician system: Feet 

Everton formation?: 
Dolomite, gray to black, finely granular . . . . . . . . . . . . . . . . . . 15 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, coarse, white .................................... 5 
No samples below 150. Drillers log 150 to 183 

Cretaceous and Ordovician systems: 
Lime, gray, hard ....................................... 15 
Sand, yellow and brown, medium ....................... 5 
Sand, brown ........................................... 5 
Sand, white, soft, carries lots of water . . . . . . . . . . . . . . . . . . . . 5 
Dolomite, blue-green, hard .............................. 3 

Depth, 
Feet 

145 

150 

165 
170 
175 
180 
183 

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 sec. 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, Pl. 1. Mo. G. S. No. 3455. 

Thickness, 
Quaternary system: Feet 

Pleistocene series: 
Loess: 

S11t, tan ............................................... 40 
Cretaceous system: 

Gulf series: 
Owl Creek formation: 

Clay, gray, micaceous, sandy 
McNairy (Ripley) formation: 

Depth, 
Feet 

40 

Sand, medium-to-coarse ................................. 115 155 
Ordovician system: 

Everton formation: 
Dolomite, gray to black, fine-grained .................... 15 170 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, coarse ........................................... 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 48* 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. 

Quaternary system: 
Pleistocene series: 

Recent alluvium? 
Silt, tan, polished sand, chert pebbles 

TMckness, 
Feet 

10 

Depth, 
Feet 

10 
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Sample log of the Charles Butler, No.1 well-Continued. 

Tertiary system: Thtckness, 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, l1gnitic, micaceous """ .. ,."."".,.",." 15 45 
Sand, very fine·grained " .. ,",." .. ,',',',"', .. ,', ... ' 15 60 
Clay, micaceous .... ,.,., .. ,., .. ,',.' .. ,.,.",.,.".,',' 25 85 
Sand, fine to coarse ,.,." ... ,"',', .. ,.',', .. , .... ".,' 101 186 

NOTE: The well was cased with 184 feet of 6-lnch 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. 

Driller'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: 
826 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 soUd limestone." The caSing was probably set in the 
Paleozoic dolomite. 

Sample 101 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 CarloBs Well Company of 
Memphis, Tennessee. Well No. 25 on map, Pl. 1. Mo. G. S. No. 2700. 

Thickness, Depth, 
Quaternary system: Feet Feet 

pleistocene series: 
Recent alluvium: 

Sand, igneous pebbles .... , ....... " .. " .... ,.,'., .... ,. 40 40 
Gravel, chert, some sand ........ , .. , .. ,",.,.,." ... ,.' 150 190 

Tertiary system: 
Eocene series: 

Wilcox group: 
Clay, gray, lignit1c .... , ......... , .... ,., .. , ... , ...... ,' 27 217 
Sand, medium to coarse .............. "".............. 83 300 
Sand, coarse .... : .......... "" ........... "." ...... " 50 350 
No samples, drlller reports sand .... , ........ , ...... , ... ,35 385 
No samples, drlller 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 l3-Inch pipe. 
Inserted in the bottom of the latter with a lead seal was lO-lnch 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 lO-lnch pipe to which 
was attached 60 feet of lO-lnch 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, Pl. 1. Mo. G. S. No. 3071. 

Only the driller's log is available to 505 feet. 

Thickness, 
Feet 

Depth, 
Feet 

SOil, clay ........................................ 85 85 
Gravel. Set lO-inch casing ............................ 10 95 
Sand, rock, some lime .................................. 25 120 
Sand, lime and flint .................................... 50 170 
Clay, sand, iron ........................................ 30 200 
Lime.................................................. 40 240 
Lime, shale ...................................... 20 260 
Soapstone ............................................. 5 265 
Shale and red clay (some gas) .......................... 10 275 
Brown shale ........................................... 10 285 
Dark shale_ Set 8-inch casing . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 295 
Lime, shale, flint ...................................... 10 305 
Lime, dark sand (some oil) ............................ 15 320 
Lime, shale black ..................................... 15 335 
No record ............................................. 170 505 

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 .......................................... 235 740 

The following correlation is suggested: 
Quaternary system: 

Pleistocene series: 
Recent alluvium: ....................................... 95 95 

Canadian system: 
Powell, Cotter and Jefferson City formations: ............ 410 505 
Jefferson City formation: .............................. 235 740 

NOTE: The above company dr111ed at least 3 wells in this vicinity, the deepest 
of which was 985 feet. 

* Sample log of the G. E. Kinder et aI, 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, yellow ........................................... . 
Clay, red ............................................. . 
Clay, green ............................................ . 
Pebbles, chert, brown ................................. . 

Canadian system: 
Powell formation: 

Dolomite, somewhat cherty and silty, some very :fine sand, 
quartz druse, green shale at base .................. . 

Cotter and Jefferson CIty formations: 
Dolomite, with white dolomoldic chert, smooth gray-brown 

chert, chert content about 15 percent, a little sand '" 
Dolomite, smooth gray chert, silicifled brown oolites, gray 

tripolitic chert ................................... . 
Roubidoux formation: 

Dolomite, with smooth gray and tan quartzose chert, some 
sand in upper 35 feet ............................. . 

47 
10 

8 
20 

155 

145 

395 

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, 
PI. 1. Mo. G. S. No. 2251. 

Thic1,ness, 
Feet 

No samples 
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 dolomoldlc, small amount of angular quartz. 
One piece of dense black chert, small amount of sand. 
2 samples ........................................ . 

Dolomite, gray, fine·gralned, slightly stained as above. In· 
soluble residue small, shows chert, brown translucent 
and dead white, some sand and angular quartz. 2 sam· 
pIes .............................................. . 

Dolomite, grayish·brown, finely crystalline, with moderately 
coarse crystals of pure dolomite, Insoluble residue small 
with chert, white dolomoldlc (heavy ribbed), some 
rounded oolites (?) of limonite, some chert, dense, 
white, some free siliceous oolites, few fine grains of 
sand, few fragments of shale ....................... . 

Dolomite, brown, similar to 65·70. Insoluble residue small 
with chert, brownish·gray, dense, waxy and white, 
dense and dolomoldlc, some brown silt .............. . 

Dolomite, light brown, finely crystall1ne. Insoluble residue 
small contains chert, like 70-75, some porous silt, few 
grains of sand .................................... . 

Dolomite, brown, blue·gray, finely crystall1ne. Insoluble 
residue of 35 percent contains chert, brown, gray, 
white, dense, waxy, to dead, slightly dolomoldlc, quartz· 
ose, some white dolomoldic (siliceous) silt, 2 samples 

Dolomite, brownish·gray to gray, coarsely crystall1ne. 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 POI'· 

ous, white to l1g'ht brown from 110 to 115 feet. Sand, 
very fine, angular to coarse, rounded and well frosted 
from 110 to 115 feet ............................... . 

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 ..................................... . 

No record of cuttings .................................. . 
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 

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 

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 ...... . 

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, 
Ught brown, finely dolomoldic siliceous networks ... 

10 

10 

10 

5 

5 

5 

10 

30 

5 
5 

5 

5 

10 

20 

Depth, 
Feet 

10 

55 

65 

70 

75 

80 

90 

120 

125 
130 

135 

140 

150 

170 
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Sample log of the Missouri Power and Development Company, No.1 weII
Continued. 

Roubidoux formation: 

TMckneS8, 
Feet 

Depth, 
Feet 

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, bufi' 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 ......................... 5 190 

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 sllica at 205 
feet, argillaceous material and dark brown micaceous 
shale at 210 feet, sand and chert from above. Present 
in all residues ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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 ohert, light brown, dense, vitreous, in part dolo
moldic. 225 to 235 feet drusy and banded with brown 
oolites at 240 feet ................................. 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 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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 bufi' 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 
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Sample log of the Missouri POWCl' and Development Company, No. 1 welI
Continued. 

Thickness, 
Feet 

Dulomite, white to light gray, dense to finely crystalline. 
Insoluble residues of approximately 60 percent each at 
fi foot intcrvals show chert as described above save 
more iron-stained, in part sandy with red jasperoidal 
matrix; loosely coherent to well cemented masses of 
tine-grained I'ound(~d and frosted sand; some coarser 

Depth, 
Feet 

~Hnd from ahove ]f) aCiD 
Dolomite, bhl!sh-gray, finely crystalline and pyritic. In

soluble residues of 10 percent at 5 foot intervals show 
mlwh coarse'graincd, rounded and frosted sand; smoky 
Hint; whltc to buff dense translucent chert; fine angular 
sand masses; black dense pyritic shale; pyrite; white 
([f'lleately dolomold!c siliceous-argillaceous sillea; round 
light brown to blael" heavily pyritic oolites, in part con-
t:tlnlng Rand grain cores .............. 15 :lGfi 

Uolomite, light gray to Ilg'ht brown, medhml crystalllnc 
with Inueh sand. Insoluble residues of 20 percent at 5 
foot. int.ervals show coarse-grained sfmd and fine angular 
J1HISSeS HS above with trace of oolites and red jasperiodal 
sandy chert; sl11ol,y flint at 305 feet increasing at 400 
feet nne.! in addition much grny pyritic dolomoldie 
chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 4.00 

Dolomite, bluish-gray, dense with possibly thin salld beds 
to 415 feet. 30 percent insoluble material to 415 feet. 
Sand, eon rse rounded or brolten grains; large oval 
brown pyritic oolites, soft, pyritic, porous to partly 
dolomolclic grayish argillaceous material .......... 15 '115 

Ol./.ll'klllll system: 
OW1('ounde formation: 

Dolomite, bluIsh-gray, crYstalllne. Insoluble residue, 5 per-
e('nt., smoky ehert, gray and white chert ........ ,... 113 1:10 

Dolomite, white to 11ght gray, dense. Insoluble residue 50 
percent at 435 feet, 45 percent at 440 feet shows chert, 
whltf) to cream-colored, waxy dense to partly porous; in 
part intricately dolomoldlc; some drusy with coarse 
quartz crystals, veined and incrusted; trace of sand 
from above ........................................ 10 440 

Dolomite, white to grayish and dense with little or no 
sand except at 508 feet. Insoluble residue 20 percent 
at 4413 feet conSisting of chert, grayish pyritic, dense 
to some porous; smoky to .1aspcriodal chert; medium
grained broken sand. Insoluble residues of 5 percent 
at 5 foot intervals to bottom consist of same material 
wIth addition of sanely shale and chcrt in lower part 68 508 

NO'l'J!~: The well was cased at 54 feet with lO·inch casing. The water level was 
10 feet below the surface. The well yielded 150 gallons per minute with a pump 
setting of 152 feet. 

*Ddller'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, 
PI. 1. Mo. G. S. No. 2204·. 

Thickness, 
Feet 

The following driller's record of the upper portion of the 
hole was submitted by J. W. Adams, m.anager of the company. 

Gravel, sand and river formation .......... _ .......... . 138 
Hard or flint rock .................................... . 6 
Pink fine sand ...................................... .. 6" 
Rock, not so hard .................................... . 6 
Clay and gumbo , ............................... . 60 
Coarse gravel ......................................... . 40 
Clay and gumbo ..................................... . 59 

Depth, 
Feet 

138 
144 
144'6" 
150'6" 
210'6" 
250'6" 
309'6" 
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DrillCl"s log of the Semo Development Company, Himmelberger No. 1 well
Continued. 

Thickness, 
Feet 

The following driller's record 
furnished by Mr. Foultz. 

Quicksand ............. . 
10-inch casing 

Lime" .............. .. 
Sand, artesian water 
Lime ........... . 
Sand ............. . 

8-inch casing set 
Lime ............. . 
Sand, water 
Lime, green 
Sand 

to a total depth of 2330 feet was 

Lime, blue .......................................... . 
Lime, green ............................ . 
Sand ................................................. . 
Lime, green ........ . . . . . . . . . .. . .......... . 
Sand, Wilcox . . . . . .. . ........................ . 
Lime .............................................. . 
Sand .......................................... . 
Lime 
Sand 
Lime 
Sand 
Lime 
Sand 
Lime, black .. , .................................. . 
Sane1, oil with a good showing which would undoubtedly 

make a good well commercially. They could not test 
t.his properly owing to the artesian water not being 
shut off. They went through this sand at 1340 feet into 
lime again ....................................... . 

Lime 
Sand 
Lime 
Sand 
Lime 
Sand 
Lime 
Sand 
Lime, black '" 
Sand 6-inch casing 
Lime, black 
Sand ......... . 

1666 (set to side track lost bit) 

Lime.. .. ....... 
Lime, sandy .. 
Lime, black .. , 
Sand, oil showing 
Lime ...................... .. 
Lime, sandy ......................... . ........... . 
Lime and sand every 10 feet ... . 
Lime .............................................. . 
Sand and Shale, good oil showing ............ . 
Lime, white .................. . 
Sand, pepper and salt color . .. .. 
Fine white limestone .................... . 
Coarse white limestone ............................... . 
Sand, brown oil (dry?) ................................ . 
Sand, salt water .................... . ............. . 
Dolomite, limestone ............................ . 
Sand, oil sand (dry) ................. . ............. . 
Sand mixed with black lime ........................... . 

315 

40 
20 
75 
75 

65 
20 
80 
40 
30 
50 
40 
35 
10 
25 
50 
30 
50 
80 
85 
55 
30 
36 

104 
60 
30 
50 
20 
20 
40 
30 
30 
80 
20 
Iii 
10 
25 
20 

5 
~5 
1:; 
25 

100 
30 
15 

5 
5 

35 
15 
17 
10 
48 
20 

5 

Depth, 
Feet 

315 

855 
875 
450 
525 

5f)0 
610 
640 
680 
710 
760 
800 
835 
845 
870 
920 
950 

1000 
1080 
lll5 
1170 
1200 
1286 

l:HO 
1400 
1480 
1480 
1500 
1520 
1560 
1590 
1620 
1650 
1670 
168:; 
1(Jf)r; 
1720 
1740 
1745 
17RO 
1795 
1820 
1920 
1950 
1965 
1970 
1975 
2010 
2025 
2042 
2052 
2100 
2120 
2125 
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Driller's log of the Semo Development Company, Himmelberger No. I well
Continued. 

Thic]cness, 

Mostly lime, little sand and chert .............. . 
Black lime, set 5 3/16-inch casing ..................... . 
Mostly lime, few grains sand, little chert ...... " .. ' ... ,' 
Magnesium limestone, little chert and sand """""" 
Magnesium lime with little shale, few grains sand 
Set 5 3/16-inch casing at 2323 feet 
Magnesium lime with little shale, few grains sand """" 

The following descriptions are the results of studies of samples. 
No samples submitted , , , . , , , , , . , , , , , , , , , , ' , . , , , . , , , , , , 

Ozarkian system: 
Gasconade-Van Buren formations: 

Dolomite, buff to gray, dense and very cherty 
Dolomite, tan and dense; pyritic ' .. ,.,","", .. 
Dolomite, white and dense, pyritic """".,.", 
Dolomite, w.ilite to brown, sandy and dense """ 
Dolomite, brown and gray, finely crystalline, and pyritic; 

some white porcelain-lime chert """"""'" 
Dolomite, white to gray, heavily pyritic and iron-stained " 
Dolomite, gray, dense and iron-stained """""""'" 
No samples submitted """""""""""" 
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 """"'" 

Dolomite, light gray finely crystalline, stained brown from 
oxidized drill steel. Insoluble residue contains small 
fiat pieces of extremely fine-grained argillaceous sand 
and pieces of sandy shale, also chert, sand, and pyrite 
like above ... ,.,"., ... , ... , .... ', .. ,., .. '.", .. ,., 

Dolomite, gray, stained brown from oxidized drill steel, 
finely crystalline, white to light brownish chert, few 
pieces of dark shale, some pyrite """""""""" 

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 " .. , .. 

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 "",."".,.,., 

No samples submitted ",',., ..... ,',.".""',.,, .. , .. ' 
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 ".,,',,' 

No samples submitted .. " .. , ... ' .. , ..... ,' .. ,', .. ,"'" 
Dolomite, light brown, very finely crystalline, insoluble 

residue large with chert brown, brownish gray, waxy, 
translucent .. ,', ....... , ... ' ..... "., .. ,.' ... ,."., 

Potosi formation: 
Dolomite, gray, finely crystalline, insoluble residue shows 

chert, gray and light brown, waxy translucent, and 
dense, also quartzose and sandy, considerable angular 

Feet 
15 
10 
30 
30 
13 

7 

1975 

115 
60 
15 
20 

15 
15 
30 
25 

10 

25 

5 

8 
267 

10 
90 

10 

Depth, 
Feet 

2240 
2250 
2280 
2310 
2323 

2330 

1975 

2090 
2150 
2165 
2185 

2200 
2215 
2245 
2270 

2275 

2285 

2310 

2315 

2323 
2590 

2600 
2690 

2700 

quartz ..... , , , , , .. , . , , , .......... ' . , , , . , , , .. , ' , , , , ,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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Drillel"s log of the Semo Development Company, Himmelberger No. 1 well
Continued. 

Thiel.ness, 
Feet 

Dolomite, buff with pinkish cast, and very dense 
No samples submitted ............................... . 
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 .. 

10 
40 

Depth, 
Feet 

2810 
2850 

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 BlooDifield, 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 JaDies Sewell of St. Louis, Missouri. 
Well No.6 on map, Pl. 1. Mo. G. S. No. 2123. 

Quaternary system: 
Thielcness, 

Feet 
Pleistocene series: 

Loess: 
Clay. reddish·brown ................................... . 10 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand, brown .......................................... . 30 

Paleocene series: 
Midway group: 

Porters Creek and Clayton formations: 
Shale, blue ........................................... . 130 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Quick sand ........................................... . 60 
Sand, gray, fine ....................................... . 40 

Quick sand .............................................. .. 130 
Shale, dark blue, micaceous ............................ . 10 
Sand, coarse, good stream of water here ................ . 10 
Shale, as above ....................................... . 10 

Canadian system: 
Jefferson City formation: 

Limestone, bluish gray ................................ . 20 
Sandstone ............................................ . 20 
Limestone ............................................ . 80 
Sandstone, hard ....................................... . 30 
Limestone ............................................ . 90 
Sandstone, white, hard ................................ . 110 
Limestone ............................................ . 30 
Sandstone, hard ...................................... . 30 
Limestone ............................................ . 60 
Sand, very fine ....................................... . 18 

Depth, 
Feet 

10 

40 

170 

230 
270 
400 
410 
420 
4:10 

450 
470 
550 
580 
670 
780 
810 
840 
900 
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. 

(~l1aterlltU~y Hystenl: 
Pleistocene series: 

Loess: 
Tertiary system: 

ll~occ.~ne series: 
Wilcox group: 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clayton formation: 

Cret.aceous system: 
Gulf series: 

Owl Creek formation: .......... . 
MeNalry (IUpley) formation: .. 

'11hiclcnes,,,,', Depth, 
Feet Feet 

15 15 

30 4ii 

95 140 
10 HiD 

17 IG7 
119 286 

Well No. 2 was cased from the surface to 50 feet with . 12·lnch casing and to 
2(;0 feet with 8·Inch casing. At the bottom there was attached 20 feet of 20.810t, 
8-inell brass screen. 'fhe 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 no degrees F'ahrenheit. 

A third well was drilled to a depth of 40 feet by the Weldon Well Company for 
a flwlmming pool supply. This well was located 5 feet from well No.2. Well No. 
:J had 34 feet of lO·inch casing and 6 feet of 10·inch screen. The water stool 3 
fe{~t 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. lOa on map, Pl. l. 
Mo. G. S. No. 10868. 

qUAternary sytsem: 
Thiclcness, 

Feet 
Pleistocene series: 

Recent alluvium? (No samples from 0 to 155 feet) ...... . 
Canadian system: 

Jefferson City formation: .............................. . 
Roubidoux formation: ........................ , ........ . 

Oznrkian system: 
Gasconade·Van Buren formations undifferentiated: ...... . 
Gunter member: ...................................... . 
lTImlnence formation: ................................. . 
Potosi formation: ..................................... . 

237 

353 
150 

445 
35 

170 
470 

Depth, 
Feet 

237 

590 
740 

1l8G 
1220 
1390 
18GO 

NOTE: No detailed description of the samples from the above well are given 
since the lithology of the formations below 237 feet in the above well is very 
similal· 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. Faint 
"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. Marl.' et ai, 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, Pl. 1. Mo. G. S. No. 8742. 

qtlaternary system: 
Pleistocene series: 

Recent alluvium: 

Thiclcnes,~, 

Peet 

Sand, medium to coarse, chert fragments, igneous particles 50 

Depth, 
Feet 

50 
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Sample log of the M. H. Marr et aI, C. Barnett No. 1 well-Continued. 

Tertiary system: 
Paleocene series: 

'l'hie/mess, 
Feet 

Midway group: 
Porters Creek formation: 

Clay, gray to black, somewhat micaceous. Glauconitic from 
190 to base (265) becoming Increasingly abundant in 
lower portion .................................... . 

Clayton formation: 
Shale, green, glauconitic, sandy ........................ . 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, very micaceous, black, sandy ..................... . 

McNairy (Ripley) formation: 
Clay, sandy, brown, micaceous ......................... . 
Sand, medium to fine, micaceous ....................... . 
Clay, sandy, micaceous ............................... . 

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 base .................................... . 

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-

stone ............................................. . 
Dolomite, gray, crystalline, cherty, somewhat sandy ..... . 
Dolomite, gray, crystalline, interbedded with layers of angu-

lar, poorly sorted sand ........................... . 
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 ollert. Much quartzose chert 
Gunter member: 

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

Eminence formation: 
Dolomite, gray, crystalline, slightly cherty. Chert is smooth 

and translucent gray ............................. . 
Dolomite, gray crystalline, some green shale and blue mot-

tled chert. Pyrite ............................... .. 
Dolomite, gray, crystalline, very cherty and vuggy. Vugs 

lined with quartz druse. Chert is gray and brown 
quartzose ......................................... . 

Potosi formation: 
Dolomite, buff to gray, crystalline, slightly cherty, contains 

various sized vugs lined with banded quartz druse. 
Chert is finely porous bu1f to gray. Some dolomoldic 
and oolitic ........................................ . 

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

215 

() 

34 

35 
115 

12.6 

157.4 

35 

190 

160 

135 

15 

40 
140 

115 

135 

64 
6 

300 

65 

75 

160 

90 

315 
85 

Depth, 
Feet 

2G5 

271 

305 

340 
455 
467.6 

625 

600 

850 

1010 

1145 

1160 

1200 
1340 

1455 

1590 

1654 
1060 

1960 

2025 

2100 

2260 

2350 

2665 
2750 
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SUllll)le log of the M. H. Marr et aI, C. Barnett No. 1 well-Continued. 

Camhrian system: 
Elvins group: 

Derby Doerull-Davis formations: 

Thickness, 
Feet 

Dolomite, gray to red, crystalline, pyrite. Limonite pseudo. 
morphlc after pyrite, some fine sand, quartz druse .... 80 

Dolomite, gray crystalline, slightly cherty, pyritic, small 
amount green shale. Residue primarily brown to gray 
811 tstone ........................................... 205 

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 ..................... . 

Dolomite, as above, some red crystals. Larger percentage 
of residue, consisting of siltstone, fine sand and small 
amount of green shale ............................. . 

Bonneterre formation: 
Dolomite, gray, crystalllne, small residue consisting of 

brown, finely porous siltstone, abundant s1l1cified cys. 
tids? occurring at 3330 ........................... . 

Core 
Dolomite, gray, crystall1ne, dense ....................... . 
Dolomite, gray, crystalline, much pyrites, small residue 

consisting of brown porous granular silica and siltstone 
Dolomite, red lind gray, crystal11ne, reSidue small, brown 

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

and black shale. Little pink dolomite at 3630 ...... . 
Do\omite, brownish.gray, crystalline, reSidue larger and 

consisting of brown and gray porous shale, very py. 
ritlo ........•...................................... 

Dolomite, light brown to pink, crystalline, small siltstone 
residue, which is glauconitic ...................... . 

Dolomite, as above, larger silt residue, slightly calcareous .. 
Dolomite, pink to gray, crystal11ne, very small siltstone and 

green shale residue, glauconitic. Fine sand in aggre· 
gates ............................................. . 

Limestone, pink and gray, crystalline, glauconitic, pyritic, 
sl1tstone residue .................................. . 

Limestone, light gray, very glauconitic and pyritic, glau· 
conite in large pellets. Small siltstone and green shale 
residue ........................................... . 

Limestone, pink and gray, crystalline, glauconitic, small 
. fine sand and green shale residue .................. . 

Limestone, oolitic, pink and gray, glauconitic ........... . 
Limestone, pink and gray, crystalline, dolom1t1c, small fine 

sand residue ...................................... . 
Lamotte formation: 

Quartzite, gray, vitreous, hard ......................... . 

145 

120 

48 

17 

85 

50 

200 

95 

45 
20 

230 

235 

100 

65 
50 

31.75 

8.25 

Depth, 
Feet 

2830 

3035 

3180 

3300 

3348 

3365 

3450 

3500 

3700 

3795 

3840 
3860 

4090 

4325 

4425 

4490 
4540 

4571.75 

4580 

NOTE: The last 14 inches was core hole. There was 1* inch recovery. Dr1l1-
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 
ihad 92 feet of 13*·lnch conductor pipe and 545 feet of 9%-inch surface pipe which 
was grouted by the Halliburton 011 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 YOll 

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-ef. Genevicvella but very poor and could be Avon'ina al~u 
4225-small head of Holcaccphalus (Lochman's NOTwoodina) , marked by red, other 

fragmen ts-good 
4215-ef. Cedarina-left pleural lobe of pygidiulll-good 
4230-genal spine and end of limb of eitiher Holcacephaltis or Nonvoodina-good 
4430-small pearly piece is Kinsabia varigata, also brach frag. 
Other eapsules-
4520-worn pellets of organic material (similar to modern coral sand) a ('omlllon 

facies in the Bonneterre fossil zone 
4435-piece of trilobite spine 
4255-residue-unidentifiable except for one possible trilobite spine 
4485-unldentifiable 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. cr. 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 
44'80-brach frag., cf. Dicellomus 
4250-brach frag., cf. Lingulella 
4365-unidentifiable fragment 
4230-brach frag., cf. Lingulclla 

Very sincerely yours, 
(signed) 

Christina Lochman 

Drilling Time Record of M. H. Marr et aI., Bal'nett No. 1 well 

Formation 

Recent alluvium 
Porters Creek fm. 

Clayton, Owl Creek, 
and McNairy (Ripley) 
fms. 

Powell fm. 
Cotter-Jeff. City fms. 

Roubidoux fm. 

Gasconade-
Van Buren fms. 

Gunter memo 

From 

0 
50 
92 

142 
265 

467 
660 
732 

1010 
1145 
1157 

1317 

1455 
1640 
1665 
1960 

Depth in Feet 
To 

50 
92 

142 
265 
467 

660 
732 

1010 
1145 
1157 
1317 

1455 

1640 
1665 
1960 
2025 

Avg. Drilling Time 
Interval Minutes per Foot Roele Type 

50 No record 
42 No record 
50 3.8 Clay 

123 0.7 Clay 
202 0.2 Clay and sand 

192 19.5 Dolomite 
72 10.6 Dolomite 

278 32.9 Dolomite 
135 58.1 Dolomite 
12 58.7 Dolomite 

160 25.2 Dolomite and 
chert 

138 45.8 Dolomite and 
sandstone 

185 40.6 Dolomite 
25 93.0 Dolomite 

295 46.9 Dolomite 
65 41.7 Dolomite 
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Ddlling Time RC('Ql'd of M. H. MatT et a!', B~lrnett No.1 well-Continued, 

Depth in !i'eet Ava· Drillino Time 
For'll/IlI.ion Jtlrotn To Interval Jiilirmtes per Foot Rock Type 

I~:lninence fln. 2025 2135 110 ·15.8 Dolomite 
2135 2350 215 66.1 Dolomite and 

Potosi fm. 2350 2464 
dlert 

114 73.2 Dolomite 
2464 2750 286 53.4 Dolomite 

1';lvlns I'm. 2750 3050 aoo 48.6 Dolomite 
,lOGO 30f)8 48 n.5 Dolomite 
a008 3300 202 4(;.4 Dolomite 

1-~(}ll11(lt f,'rre fill. :noo 4160 800 44.0 Dolomite 
41UO 4fl71 411 21.0 Limestone 

Llll11oti<.' fill. ·l571 4570 8 270.4 Quartzite 

*Satnl)lc log of the Dextcr Oil and Gat; Company, Sam Gal'ncr No.1 well. Lo
(mtion: SE SE SE see. 7, T. 25 N., R. 10 E., Stoddard County, Missouri. 
Elevation: 4,32 feet, Completed in 1915 by Fred Alten of Bridgeport, 
IlIinoiH. Well No. 12 on mal', PI. 1. Mo. G, S. No. 1675. 

QIlU [PI'I1Ul'y RYS t(!lll: 

1'lelHto"ene series: 
Loess ..... , ............................... . 

'J'ertiury sys(,(~m: 
Pule()(~ene serIes: 

Midway group: 
Porters Creek formation: 

Thiclcness, 
Feet 

3ii 

Depth, 
Feet 

Clay, black ................. 115 1::;0 
Cretac(!()us system: 

Gulf series: 
McNairy (lUpley) formation: 

Sand, fine to coarse ................................. :lHii fi4G 
Cunadian system: 

.Jettcrscm City formation: 
Dolomite, and sandstone, former, gray, crystalline and 

eherty, sandstone very fine-grained, rounded, and com-
prises nearly one-third of the samples ........ . 45 5flO 

No euttings .......................................... . 80 670 
Dolomite, gray, crystalline ............................ . 40 710 
Dolomite, hard, gray, some chert and fine-grained quartzite 50 760 

Roubdioux formation: 
Sandstone, fine-grained ................................ . 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 tWO 
Dolomite and sandstone, dolomite, gray crystalline, sand-

stone very fine-grained ........................... . 20 880 
Dolomite, gray crystalline, some sand ............. . 30 fl10 
Sandstone and dolomite, former very fine-grained 10 fl20 
Dolomite, gray crystalline, some sand .................. . 30 950 
Dolomite and fine-grained sandstone .................... . 20 970 
Dolomite, some sand .................................. . 10 980 
Sandstone, fine-grained ............................ . 20 1000 

Ozarkian system: 
Gasconade and Van Buren formations: 

Dolomite ....................................... . 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 GUil Company, Sam Garner No. 1 well
Continued. 

'l'hiclcncs8, 
Feet 

Depth, 
Feet 

Dolomite, gray crystalline, white chert, Si02 grains white, 
few rhombohedrons of dolomite, mostly dolomite 90 1250 

Dolomite, gray crystalline, blue chert ... .............. 70 1320 
Dolomite, reddish-brown, cherty ................... . . . . . . 10 1330 
Dolomite, gray, fine-grained ............................ 10 1340 
Dolomite, yellowish-gray, little chert ........ 10 l:3fiO 
Dolomite, gray, blue chert ......... . . . . . . . . . . . 1 (] 1 ~IGO 
Dolomite, light gray, fine-grained, dolomite, gray, light 

yellow, gray ................................... 80 1440 
Dolomite, gray, crystalline, cherty, white, brownish-yellow 

with chert, bluish-gray, light gray, blue, very fine cut-
tings .............................................. 190 ](;10 

Gunter member: 
Dolomite, gray, crystalline, sandy, smooth white chert and 

green shale ........................................ 70 1GkO 
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 IHGO 

No cuttings ........................................... 10 HWO 
Potosi formation: 

Dolomite, dark gray, crystalline, few quartz particles, free 
from chert ........................................ 10 lH70 

Dolomite, dark gray, crystalline, free from quartz particles, 
free from chert ................................... . 

Dolomite, finely crystalline, gray, lighter in color than 
above, a very few rounded sand grains and broken 
quartz particles, no chert ......................... . 

Dolomite, gray to dark gray, hard finely crystalline, quartz 
particles, clear quartz particles, light gray, large amount 
of rounded sand grains ............................ . 

Dolomite, grayish-brown, siliceous dolomitized calcite crys
tals, finely crystalline, quartz grains, clark gray quartz, 
white chert ....................................... . 

Dolomite, grayish-brown, finely crystalline .............. . 
Dolomite, gray, much crystalline quartz, chert, finely crys-

20 

10 

40 

GO 
10 

lHDO 

woo 

1940 

2020 
20:30 

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. I well. Location: SW SW 
SW sec. 10, T. 25 N., R. II E., Stoddard County, Missouri. Elevation: 300 
feet. Completed in June 1944 by National Geophysics Company. Well 
No. 13 on map, PI. 1. Mo. G. S. No. 8573. 

Quaternary system: 
Pleistocene series: 

TMc/mess, 
Feet 

Recent alluvium: 
Clay, gray ............................................ . 
Sand, loose .......................................... . 
Sand, pea gravel ...................................... . 

Tertiary system: 
Paleocene series: 

Midway group: 
Porters Creek formation: 

Clay, blue to black, hard .............................. . 
Clayton formation: 

Sand, glauconitic .................. __ ................. . 

8 
22 
34 

238 

9 

Depth, 
Feet 

8 
30 
64 

302 

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 ................................... 5 316 

McNairy (Ripley) formation: 
Sand, fine, loose .............. . . . . . . . . . . . . . . . . . . . . . . . . . . 24 340 
Clay, gray ............................................. 5 345 
Sand.................................................. 38 383 
Clay. gray ........ " .......... , ......... , . . . . . . . . . . .. . . 17 400 
Sand .................................................. 114 514 

Cunadlan system: 
Dolomite, hard, sandy ................................. 8 522 

N()'rl~: ,!'he hole was cored from 514 to 522 feet. 6 feet of recovery. An electrical 
ijlll'vey was made of the hole from the surface to the total depth. 

·Sumple 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, PI.!. Mo. G. S. No. 8569. 

TMckness, Depth, 
Quaternary system: Feet Feet 

Pleistocene series: 
Recent alluVium: 

Sand, clay ............................................. 4 4 
Sand, reddlsh·brown, pea gravel .. . . . . . . . . . . . . . . . . . . . . . . . 26 30 
Sand, loose, gravel, lignite ............................. 30 60 
Clay, gray, silty .. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 109 

Tertiary system: 
Paleocene series: 

Midway group: 
Porters Creek formation: 

Clay, blue-blaCk, hard. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 261 370 
Clayt,,1n formation: 

Clay. green, glauconitic, sandy .......................... 4 374 
Cretaceous system: 

Gulf series: 
Owl creek formation: 

Clay, brownish-black ................................... 5 379 
McNairy (Ripley) formation: 

Sand, fine to medium·grained ........................... 221 600 
Canadian system: 

Dolomite ............................•................. 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. 

Sanlple 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.AJ:okansas Company of Stuttgart, Arkansas. Well No. 15 on 
map, PI. 1. Mo. G. S. No. 8363. 

Quaternary system: 
Pleistocene series: 

Loess: 
Silt or clay, yellow, 

Thickness, 
Feet 

fine ........ ......... ......... ..... 23 

Depth, 
Feet 

23 
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Sample log of the Missouri Pacific R. R. Company, No.1 well-Continued. 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand, polished grains, some gray clay 
Sand, coarse, arkosic ... . 
Sand, gray clay .................................. . 

Paleocene series: 
Porters Creek and Clayton formations: 

Clay, clark gray, micaceous 
Clay, as above, glauconitic 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 

Thiclcness, 
Feet 

22 
24 
21 

120 
If) 

Sand, angular to medium-fine, much glau('onite, some lime-
stone fragments .............. . ....... . 'I!) 

Sand, medium, angular, micaceous GG 
Sand, fine ......................... . 20 
Sand, fine, some brown clay ................. . 25 
Sand, fine, gray clay ........ . 90 
Sand, white, clean, medium-grained ao 
Sand, as above ............. . 20 
No samples ...................... . 50 

Depth, 
Feet 

45 
flO 
DO 

210 
22G 

270 
:\:1G 
~H55 

380 
440 
170 
490 
540 

NOTE: The well was cased from the surface to 170 feet with 1O-inch casing and 
with 100 feet of G-inch pipe extending 90 feet into the lO-lnch 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 31 feet of 
drawdown_ 

Sample log of the City of Dexter', No. 4 well. I,ocation: 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 mup, PI.!. Mo. G. S. No. 84·23. 

Quaternary system: 
Thiclcncss, 

Feet 
Pleistocene series: 

Recent alluvium: 
Clay, gray, sand 
Sand, pea gravel ... _ ......... _ ........................ . 

Tertiary system: 
Paleocene series: 

Midway group: 
Porters Creek formation: 

Clay, dark gray, micaceous ............................ . 
Cretaceous system: 

Gulf series: 
Owl Creek formation: 

Clay, sandy, glauconitic ............................... . 
Clay, gray ................ _ .... _ ...................... . 

McNairy (Ripley) formation: 
Sand, medium, crackled grains, pyrite ................. . 
Sand, gray, fine angUlar, some brown, glauconitic ....... _ 
Sand, dark gray to brown, fine, angular ................ . 
Sand, white, medium, some brown ..... _ ....... _ ...... . 
Sand, white, medium-coarse ............... _ ........... . 
Sand, white, coarse, pyrite __ .................. _ .... __ .. . 
Sand, fine, more angular ....... _ ... __ .............. _ .. _ 

27 
27 

lOG 

20 
7 

68 
15 
42 
25 
23 
22 
46 

Depth, 
Feet 

27 
54 

250 

270 
277 

345 
360 
402 
427 
450 
472 
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. 

Quaternary system: 
Thiclmess, 

Feet 
Pleistocene series: 

Recent alluvium: 
Clay, brown ............ . 
Sand, brown ........... . 
Sand, brown, pea gravel 
Sand ................. .. 
Sand, and pea gravel 

Tertiary system: 
Eocene series: 

Wilcox group: 
Clay, cream ............ . ........ . 
Clay, some interbedded sand ............ . 
Sand, fine .......................... . 
C~y ................................ . 
Sand, fine ..................... . ....... . 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, blue-black, hard, some streaks of sIderite 

Clayton formation: 
Clay, glauconitic, calcareous .................... . 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Sand, clay streaks ............. . 

McNairy (Ripley) formation: 
Sand, fine ...................... .. .............. . 
Sand, clay streaks .................................... . 
Sand, fine .......................................... . 
Sand, clay streaks .................................... . 
Sand ................................. · ... · .. ········· . 

4 
16 
62 
20 
16 

4 
21 
25 

1 
34 

273 

3 

20 

62 
20 
10 
11 

8 

Depth, 
Feet 

4 
20 
82 

102 
118 

122 
143 
168 
169 
203 

476 

479 

499 

561 
581 
591 
602 
610 

NO'l'E: Samples were poor. Cored from 359.9 to 370.4 feet, recovery 9.5 fcet. 

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. 

Quaternary system: 
Pleistocene series: 

Loess: 

Thickness, 
Feet 

Clay, tan, fine ......................................... . 35 

Depth, 
Feet 

35 



118 Missouri Geological Survey and Water Resources 

Sample log of the D. L. Garner, No.1 well-Continued. 

Tertiary system: 
Eocene series: 

Wilcox group: 
Clay, gray, sandy .............................. . 
Sand, coarse, black chert pebbles 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, dark gray, siderite .................... . 
Clay, dark gray .......... . .............. . 
Clay, dark gray, calcareolls, foraminifera 

Clayton formation: 
Limestone, glauconitic 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 

Thickness, 
Feet 

20 
25 

10 
60 
20 

10 

Sand, coarse, glauconitic .............................. . 14 

D(1)th, 
Feet 

55 
80 

120 
180 
200 

210 

224 

NOTE: The well was cased to 218 feet with 6 1,i-inch oil well caHing. 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 ieet, 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., Stoddal'd County, Missoul'i. Elevation: 303 feet. Com
pleted in Mal'ch 1940 by Cadoss Well Company of Memphis, Tennessee. 
Well No. 19 on map, PI. 1. Mo. G. S. No. 5946. 

Thiclcncss, 
Feet 

Quaternary system: 
Pleistocene series: 

Recent alluvium: 
Sand, gravel, igneous particles ......................... . 65 
Sand, pea gravel, lignite .............................. . 70 

Tertiary system: 
Eocene series: 

Wilcox group: 
Sand, black chert, gray clay ............................ . 120 

Paleocene series: 
Midway group: 

Porters Creek formation: 
Clay, blue-black ....................................... . 115 
Clay, as above, siderite ............................ _ ... . 25 
Clay, as above, calcareous and glauconitic ......... _ .. , . _ 115 

Clayton formation: 
Limestone, sandy, glauconitic .......... , ........... , ... . 10 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Clay, calcareous, sandy, glauconitic . _ .... , _ .. _ . _ . _ .... _ . 40 

McNairy (Ripley) formation: 
Sand, medium, crackled grains, glauconitic '" _ ......... . 115 
Clay, gray, calcareous, glauconitic ,. _ .......... _ , ...... . 5 

D(!llth, 
Ileat 

G5 
135 

255 

4.00 
425 
510 

550 

590 

685 
690 

NOTE: Upon completion of dr11ling 40 feet of 6-inch screen was set in the Ripley 
sand_ The well flowed 125 gallons of water per minute and yielded 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 Mat·tin City, 
Missouri. Well No. I on map, Pl. 1. Mo. G. S. No. 3185. 

Cambrian system: 
Bonneterre formation: 

Thickness, 
Feet 

Dolomite, gray, crystalline, few grains of sand and flakes of 

Depth, 
Feet 

green shale which is dolo mol die """""""""" ... "..... 250 250 
Dolomite, gray, crystalline, about half sand and brown 

silt or shale ."."" .. " .. "."." ..... "." " ....... "." .. " 100 3::;0 
Sand, arkosic .... "" .... " .. " .......... " ......... "....... 15 305 

pre-Cambrian system: 
Porphyry, red ""." ..... " ..... "." .. " ..... "" .. " .. " .. ""... 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 aI, 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. 

No samples .. " .. " ........... " ... " .. " ... " ..... "." .. "." 
Cambrian system: 

Bonneterre formation: 

Thic/cness, 
Feet 
405 

Dolomite, gray, crystalline with a little green shale and sand 
pre-Cambrian system: 

42 

Porphyry, red .......... " ............... " .. " ... " ...... . 30 

Depth, 
Feet 
405 

447 

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 Oetober 1934 by J. D. Judd & Son of Martin City, Missouri. Well 
No.3 on map, Pl.!. Mo. G. S. No. 2996. 

Thickness, 
Ozarkian system: Feet 

Gasconade formation: 
Chert and clay, residual " ... " .. " .. """."""" .... " .. ""." 130 
Dolomite, gray, crystalline, cherty, chert is white, dolo· 

moldie, and oolitic ... ".".""" ... "." ..... "..... 120 
Gunter member: 

Dolomite, with interbedded sand, some green shale and 
dolomoldic white chert ." .... """ .... "" ..... " ...... ". 95 

Eminence formation: 
Dolomite, gray, crystalline, slightly cherty. Chert is gray 

quartzose, some free white oolites, some IaceJike white 

Depth, 
Feet 

130 

2.50 

345 

doiomoldic ii1ica ... " ............. " .. """ ....... """". 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.7? 
T. 21 N., R. 5 E., Clay County, Arkansas. Elevation: approximately 300 
feet. Completion date and driller unknown. Well No. Al on map, Pl. 1. 

Clay and sand encountered at depth of ... " ..................... ". 
Water and sand ...... _ ... " _ ...... " ...... " _ ............... " " " .. " . 
Sand and gravel ............ : .................. " ......... " ...... . 

Depth, 
Feet 

20 
24 

155 
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Ddilcr's log of the Clay (;ounty Oil Company, No.1 well-Continued. 

E-Sand and gravel 
Blue clay ......... . 
Limestone rock .. . 
Crevice in rock ........ . 
Set 10" casing at ...... . 
Set casing last time 
Crevice of 4 feet in rock .... 
Limestone 
Crevice of running water in rock .... 
'l'otal depth of well, still in limestone 

1125 feet 
1150 

Dupth. 
Feet 

255 
37G 
R73 

127fl 
HSO 
1600 
l.R55 

NOTE: The above is a very poor log. The base of the Heeent aJluviull1 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. 2?, T. 21 N., R. 7 E., Clay County, Arkan~us. 
Elevation: Approximately 300 feet. Completed June 2, 1944 by Walluee 
Parkin & Sons of Poplar Bluff, Missouri. Well No. A2 on map, 1'1. 1. 
Mo. G. S. No. 8752. 

Quaternary system: 
Thiclcness, 

Feet 
Pleistocene series: 

Recent alluvium: 
Silt and clay, brown ............................ . 
Clay, green ........................................... . 
Sand, rounded, igneous rock fragments ................. . 
Sand, pea gravel ..................................... . 

Tertiary system: 
Paleocene series: 

Midway group: 
Porters Creek formation: 

Clay, gray, micaceous .................. . 
Clay, gray, mieaceotls, pyritic .......... . 

Clayton formation: 
Marl and limestone, white, glauconitic 

Cretaceous system: 
Gulf series: 

McNairy (Ripley) formation: 
Sand, white, angular, micaceous 
Sand, as above some clay ..... . 

20 
15 
15 
05 

]40 
no 

12 

33 
10 

flepth, 
Feet 

20 
35 
50 

115 

255 
:~tfr.; 

357 

390 
400 

NOTE: The water level in this well was Hi feet beneath the surface when t.he 
well was completed. 

"Driller's log of the St. Frands Oil Company, Mat'shall No. I weU. I.ocalion: 
sec. 28, T. 20 N., R. 9 E., Clay Connty, Arkansas. Elevation: 271 feet. 
Driller and complelion dllte unknown. Well No. A3 on map, PI. 1. 

Quicksand ....................................... . 

Thiclcnes.~, 

Feet 
70 

Quicksand " . . . . . . . . . . . . ............. . 25 
Gravel ............ . ........................ . 
Quicksand ............................... . 
Gravel 
Gravel 
Gravel 

7 
22 
16 
21 

163 

Depth, 
Feet 

70 
95 

102 
124 
140 
161 
324 
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Ddller'" log of the SI .. Frand~ Oil Company, Marshall No. 1 well-Continued. 

1'hiclcncss, 
Feet 

(;umuo ................... . 
(Set 10·inch casing 344 feet) 
Gumbo 
Gumbo 
Gumbo 
Gumbo 
Puck HHnd 
Uumbo 
Pack sand 
Gumbo 
Gumho 
Ito('k 
Rock .. 
Gumbo 
Gumbo 
Hoel( .. . 
Gumbo ... . 
Pack sHnd 
Gumho .................... . 
Shale (gas) ....................... . 
Shule ......................................... , .. 
Hard gumbo ............. , ......... ,' ........... " ... . 
Hurc! gumbo ............. . ..................... . 
Hurd gumbo ..... " ......... " ........ , .............. . 
Gumbo .,' ... "., ..... , .......... , ... " ... , ........ , .. . 
Shale ." .. , ...... , .. , .. ,., ... , ....... , ....... , " . , ... , . 
Rock ........ , ... , ... , ...................... ,., ....... . 
Shale ... , ... ,." .. , ... , .. ' ............ ,', .... , ...... ,. 
Hard shale ' ..... ,', ........................ , ......... . 
Gumbo ., .. " .. , ........... ".,.,." ...... , .. , ... ,., .. . 
Water sand ., ...... , .. " ...... , .... ,' .. ,.' .. ,', ...... , 
Gumbo ... ,.,., .... , ... , .. " .... , ... ,', .......... ,., .. . 
Shale .. ', .. , ..... "', .. , ...... ,.,.,", .... ".,., ... ,,. 
Gumbo ........... " .. ,.,."."., .. , .. , ....... , .... ,',. 
Hard gumbo .,', .. , .... " ........ , ..... , ....... ,., ... ,. 
Gumbo .......... " ....... , ...... " ...... ,' ....... , ... . 
Pack sand .. ,.,', .............. ,."., ........... ,"', .. 
Gumbo, .. , .. , , ..... " .. ,., . , " ..... ,. , ..... , .. " ., .. ,. 
Sand rock ............. , ................ " .......... . 
Hard sand rock .................................. , ... . 
Shale (gas) 10·inch casing set at 1045 feet ., ............ . 
Sand (more gas) .. , .... , .... , ... , ....... "., ......... . 
Broken sand rock .............. ,', ......... " ..... , .. . 
Pyrites ..... , ................. , .... , .............. , ... . 
Gumbo , ........... "., ... , .. ,., ...................... . 
Broken. sand rock ................ ,., .. , ............... . 
Hard sand rock "., ...... , ...... , ................ ,', .. . 
Rock, .. , .. , .. , ............ , ... " .. , ........ , ...... , , .. 
Water sand , .. , ... , .... , ............. , .. , .... " ...... . 
Sand rock .......... , ................... " .. , ........ ,. 
Pyrites .".,., ..... , ...... , ....... , ........... , .... , .. . 
Sandrock .,., ...... , .. ,', ....... , .... ,., .. , .......... , 
Shale ..... , ..... , ... , .............. " .......... " ... ,. 
Gumbo "., .. ,." ... , ................. , .......... ,., .. . 
Gumbo ...... , .. , ................... , ... , ... , ......... . 
Water sand " .. , ........ , , ...... , , ... , , .. , ....... , . , , . , 
Hard sand rock ...................................... . 
Hard lime rock ..................................... .. 
Hard blue lime rock ..... '..... , ... , ................. . 
Lime rock .. ,', .............................. , . , ...... . 
Lime rock .... , ............... ' ........ , ..... " ....... . 
Lime rock ............. ,., ........... ,' ............... . 
Gray sand ........ , ......................... " ....... . 

20 

19 
23 
12 
41 
22 
18 
32 
16 
21 

2 
1 

13 
8 
1 

14 
8 

16 
3 

43 
26 
40 
29 
24 
18 
2 

18 
15 
11 
7 

15 
4 

14 
11 
84 

2 
40 

3 
5 
9 
7 
8 

20 
36 

5 
1 
1 

15 
2 
1% 
3% 

10 
33 
34 
51 

4 
2 

10 
13 
47 
13 
45 

Depth, 
Feet 
344 

363 
386 
398 
439 
461 
479 
511 
527 
548 
550 
551 
574 
582 
583 
597 
605 
621 
624 
667 
G93 
733 
762 
786 
804 
806 
824 
839 
850 
857 
872 
876 
889 
900 
984 
986 

1026 
1029 
1034 
1043 
1050 
1058 
1078 
1114 
1119 
1120 
1121 
1236 
1238 
1239% 
1243 
1253 
1286 
1320 
1371 
1375 
1377 
1387 
1400 
1447 
1469 
1505 
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Driller's log of the St. Francis Oil Company, Marshall No. I wcll-Continued. 

Artesian water .................................... . 

Thie/cncSf/, 
Feet 

Gray lime flint ....................................... . 
10 
4 

Total depth of 6·inch casing 1468 feet 

Depth, 
Feet 

1515 
1519 

NOTE: The top of the Porters Creek formation is probably at 005 feet. It is 
believed that the top of the Cretaceous is at 1026 feet. The top of the Paleozoic waR 
drl11ed at 1375 feet, the well probably was completed in the Rouhi<loux formation. 

Driller's log of the City of Lcachville 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, PI. I. 

Thickness, 
Feet 

Top soil ...... . 
Fine soil ... . 
Coarse sand , ........ . 
Coarse sand and gravel ............. . 
Fine sand ............................. .. 
Gumbo .... ,................. . . , . , . . . .. . ......... . 
Sandy shale ................ .. 
Chalk clay .................... . 
Fine hard sand ....................................... . 
Hard clay ...................................... " 
Hard sand ............................................ . 
Gumbo ............................................... . 
Shale ................................................ . 
Hard sand ............................................ . 
Gumbo ........................... . ............ . 
Sandy shale .......................................... . 
Hard sand and shale ........................... . 
Hard clean sand ..... ..... . ........... . 
Hard clay ............................................ . 
Sand and soft clay .................................... . 
Hard gumbo ......................................... . 
Sandy shale ......................................... .. 
Chalk and sandy clay . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Chalk clay......... .. .......................... .. 
Hard sand ........................................... . 
Gumbo.............. . ......................... . 
Sand (hard white) .................................... . 
Shale or clay ........ . .......................... . 
Sand ... , ............................................. . 
Hard clay ............................. . ...... , .. . 
Sandy shale ......................................... .. 
Very fine sand ........ , .. , ................ , ........... . 
Sandy soap stone ..................................... . 
Sandy shale .......................................... . 
Gummy shale ., ...................... , ................ . 
Gumbo-l ft. rock ........... , ........ " ......... , .... . 
Gummy shale and boulders ......... " ......... , ....... . 
Tough gumbo ....................................... .. 
No record ................ , ... ." ........... , ......... ,. 

5 
10 
85 
75 

5 
30 
90 
69 
29 
33 
47 
29 
10 
45 
15 
10 
31 
63 
37 
22 
41 

5 
76 
37 
44 
10 

115 
3 

36 
28 
30 
29 
49 
40 
16 

127 
4 

14 
44 

Depth, 
Feet 

5 
15 

100 
175 
180 
210 
312 
381 
410 
443 
490 
519 
529 
574 
589 
599 
630 
093 
730 
752 
793 
798 
874 
911 
935 
965 

1080 
1083 
1119 
1147 
1177 
1206 
1255 
1295 
1311 

1437·38 
1442 
1456 
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 Oil 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: Thtck:ne~, Depth, 
Pleistocene series: Feet Feet 

Recent alluvium: 
s:b.ale, black, gummy ................................... 21 21 
Sand.................................................. 5 26 
Shale, sand streaks .................................... 54 80 
Sand, gray ............................................ 100 180 

'l't~l·tlury system: 
l<Jocene series: 

Wilcox group: 
Shale, gummy ....................................... . 
Shale, gummy, lignite ................................ . 
Shale, gummy ........................................ . 
Shale, streaks of sand ................................. . 
Shale, blue and green, sticky ........................... . 
Shale, blue and gruy ................................... . 
Shale, sundy and streaks of sand ...................... . 
Sand, gray, streaks of shale ........................... . 
Shale, green and blue, streaks of sand ................. . 
Lignite, streaks of sand and shale ...................... . 
Lignite .............................................. . 
Lignite and sund .............. , ... , .................. . 
Sand ................................................. . 
Shale, gummy ........................................ . 
Sample log begins at 1010 feet 
Sand, brown, clay, gray .............................. . 
Sand, brown, frosted grains ........................... . 
Sand, as above, clay, gray, silty, kyanlte ................ . 
Clay, brown, silty ..................................... . 
Clay, as above, sand ................................... . 
Clay, brown and gray ................................. . 
Clay, as above, siderite ................................ . 
Clay, brown, plant remains ........................... . 
Clay, as above, micaceous sand ........................ . 
Sand, fractured quartz grains, kyanite ................. . 
Clay, sandy .......................................... . 
Sand, fractured quartz grains ......................... . 

Paleocene series: 
Midway group: 
Porters Creek formation: 

Clay, dark gray ....................................... . 
Clay, as above, micaceous ............................. . 
Clay, dark gray, foraminifera ......................... . 

Clayton formation: 
Marl or limestone, glauconitic, fosslliferous ............. . 

Cretaceous system: 
Gulf series: 

Owl Creek formation: 
Shale or clay, micaceous .............................. . 

McNairy (Ripley) and older formations: 
Sand, bright, angular quartz grains ................... . 
Shale, sandy ......................................... . 
Sand, fine grained, glauconitic ....................... .. 
Sand, flne grained ................................... .. 
Sand, fine grained calcareous cement ................... . 
Sand, glauconitic, angular, micaceous .................. . 
Sand, angular ........................................ . 
Sand, angular. calcareous fOBSnS, glauconite ........... . 
Sand. angular, slightly calcareous ...................... . 
Sand. angular, glauconitic. calcareous fossils ............ . 
Sand. angular, slightly calcareous ...................... . 
Sand. as above, glauconitic ............................ . 
Clay. dark gray. micaceous, glauconitic ................. . 

50 230 
30 260 
10 270 
20 290 
71 361 
19 380 

150 530 
55 585 

205 790 
94 884 
23 907 
26 933 
47 980 
30 1010 

30 1040 
20 1060 
30 1090 
50 1140 
20 1160 

110 1270 
10 1280 
55 1335 
45 1380 
20 1400 
40 1440 

160 1600 

200 1800 
20 1820 

330 2150 

17 2167 

5 2172 

28 2200 
30 2230 
10 2240 
50 2290 
60 2350 
30 2380 
50 2430 
50 2480 
80 2560 
80 2640 

150 2790 
10 2800 
8 2806 
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Sample log of the Benedum-Trees Oil Co., C. W. Mack No. I well-Continued. 

Canadian system: 
ThickneS'{l, 

Feet 
Jefferson City formation: 

Limestone, dark gray to black, dense, oolitic. 
Residue less than 10 percent, sand, silt, sandy and oolitic 

chert ......................................... . 
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 ............................... . 
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 tran~-

lucent chert ..................................... . 
Limestone, slightly dolomitic, dark gray, dense, residue less 

than 10 percent, finely porous silt or shale .......... . 
Limestone, as above, sandy ........................... . 
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 ................................ . 

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-
lucent 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 ............................ . 

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, 40004025 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 ........................ . 

90 
59 

5 
10 

30 

42 

5 

38 
15 

35 

10 

10 

40 

35 

50 

25 

50 

7 

13 

15 

210 

475 

195 

48 

Depth, 
Feet 

2896 
2955 

2960 
2970 

3000 

3042 

3047 

3085 
3100 

3135 

3140 

3150 

31GO 

3200 

3235 

3285 

3310 

3360 

3367 

3380 

3395 

3G05 

4075 

4270 

4318 



,"iuIJSltrjace Geology 0/ Mississippi Embayment of Southeast Missouri 125 

Sal)ll'l{~ log of the Benedum-Trees Oil Co., C. W. Maek No.1 well-Continued, 

It:lnincl1l'(\ f'orluation: 

Thic/eness, 
Feet 

Dolomite, light and clark fine grained to crystalline, residue 
extremely small, a few pIeces of dark shale, sand 
grains, white and brown quartzose chert, Asphalt 

Depth, 
Feet 

from <H3n to 4442 feet .......................... , 217 4535 

NO'l'l~: '[,l1iH well was drilled with rotary equipment to 2895 feet. Cable tool 
I'quipllIent WHH uHe<l fr'om 2R9" to 1,,:35 feet. Casing was set and cemented when 
"'lallge waH mach! froll1 rotary to cnble tool rig. 

'rills Het of samples Is extremely interesting in that they show a change in lithology 
or ,ll'cllmC'Tlts whkh are normally dolomite to limestone. The appearance of the lime
st.olle 1>1 similar to Plattin limestone of Missouri and Stones River of Tennessee. 'I'he 
jJI'C'HClll'e of oolltle chert and sanc!, howevcr arc opposed to such correlation. It was 
I1N'PHSHl'Y t.o heat t.he chcrt~ In an electric muffle to eliminate the dark color to better 
revenl tlwil' oolltie Ilnd sandy fcut.tll'e~. 

1'lle water level In the wcll l'o~e above the ground surface at 4405 feet. Upon 
eomplotion of the well the flow was 70 gallons per minute of water which had a 
t.C'mpc!'ut.llre of UO degrees Fahrenheit. Samples of the water from various depths 
werE! (~Ilemkally analyzed. See table 5 and figure 3. 

Of Intere~t nre the various shows of asphalt noted in the samples, which were also 
!lot.ed by the driller !IS accumulations on the cable when coming out of the hole. 
Hamples or the muterial are on file ut the Missouri Geological Survey. 

Cah'o EleNric Light & Powel' ('.omI1any, No. I well. 
(;aiI'o, Alex.ander County, Illinois. Elevation: 
1897. W<Jil No. 11 on map, 1'1. I. 

Location: 
313 feet, 

In the city of 
Completed in 

Depth, 
Feet 

Top of Porters Creek .............. 375 
'['op of Cretac('otlS ................... 40R 
'rOll of Paleozoic ..................... . . . . . . . . . 705 
'l'otal depth ................................ 1040 

NO'I'm: No sumples avaiJable. 

*Roncy, Mih,hell und Bruer, Bon{lurant No. 1 well. Location: 150 yards 
southeast of Bondunmt Station 011 C.M.&Q. R.R., Fulton County, Ken
tllcky. Elevation: 285 feet. Well No. KI on map, PI. Mo. G. S. No. 2666. 

Depth, 
Feet 

Top of Porters Creek ............................ 1340 
Top of Cretaceous .............................. 1820 
'rop of Paleozoic ................................. 1985 

NO'rE: Total depth 3180? feet, ()ompleted in Gasconade formation. Samples 
uvailable from 2685 to 3180 feet. 

*lIelldersoll 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. TI on map, Pl. 1. Mo. G. S. No. 6041. 

Depth, 
Feet 

Base of Alluvium ......................... 65 
Top of Porters Creek ......................... 1680 
Top of Cretaceous .. . . . . . . . . . 2150 
Top of Paleozoic ................................ 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 0 E of the town of Miston, Dyer County, Tennessee. Elevation: 260 
feet. COInpleted in Dece~ber 1939. Well No. T2 on map, Pl. 1. Mo. G. 
S. No. 5830. 

Base of Alluvium ............................... . 
Top of Porters Creek .......................... . 
Top of Cretaceous ............................... . 
Top of Paleozoic ................................ . 

Depth, 
Feet 
120 

1580 
2198 
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 Oil Company, S. J. Bradshaw No.1 well. Location: 5.7 Iniles 
S 62 0 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. 
2717. 

Depth, 
Feet 

Base of Alluvium ............................... 80 
Top of Porters Creek ........................... 1700 
Top of Cretaceous ...... . . . . . . . . . . . . . . . . . . . . . . . . .. 2105 
Top of Paleozoic ................................. 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 0 W of the town of Elbridge, Obion County, Tennessee. Elevation: 465 
feet. Completed in 1936. Well No. T4 on map, Pl. 1, Mo. G. S. No. 5141. 

Top of Porters Creek ............................ . 
Top of Cretaceous ............................... . 
Top of Paleozoic ............................... . 

Depth, 
Feet 
1860 
2344 
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, Pl. 1. 

Top of Porters Creek ........................... . 
Top of Cretaceous .............................. . 
Top of Paleozoic ................................ . 

Depth, 
Feet 
1490 
1900 
2560 

NOTE: Total depth 2590 feet, completed in Bonneterre? formation. Driller's log 
available. Three other holes were drilled very near to the above well on the same 
farm. Well No.2. total depth 26871 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 2450? 
feet. 



Subsurface Geology of Mississippi Embayment of Southeast Missouri 127 

"'Henriel'wn Oil Comllany, Mal·kham No. 1 well. Location: 3.3 miles S 
50° E of the town of Tiptonville, Lake County, Tennessee. Elevation: 305 
fewt. Completed in 1939. Well No. 1'6 on mnp, 1'1. 1. Mo. G. S. No. 
6996. 

Top of Porters Creek ......................... . 
Top of Cretaceous ...................... . 
Top of Paleozoic .. . ........................ . 

Depth, 
Feet 
1440 
1880 
2230 

NO'I'l<J: Total depth 3090? feet, completed in Lamotte? formation. Samples 
avulluble from 2238 to a308 feet. An electrical log was made from 2400 to 3480 by the 
1 ralllburtol1 Company. 

The Paleozoic section to 3242 feet consists essentially of dark-gray, dense to me
<limn-grained limestone, dark sl1!ceous shales, some of which are definitely slaty, and 
husle Igneous ma terla1. 

Samp\(~s submitted by the Missouri Geological Survey to Josiah Bridge of the 
United States Geological Survey, yielded a definite Upper Cambrian fauna. Bridge 
reporter! as fOl!oW8: (mxcerpts of letter from Josiah Bridge to H. S. McQueen, Jan-
11!l ry 25, Hl:l().) 

" ... The present fossils leave no doubt whatever as to the age of the beds 
between 2824 feet anr! 2904 feet. Between these levels the strata encountered are 
lower Upper Cambrian, definitely pre-Davis, and are to be correlated with a portion 
of t.he Bonneterre at and slightly above the fosslllferous 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 
t.he entire 700 fe(~t might reasonably represent the Bonneterre, especially when one 
considers the thickness of that same formatIon around the St. Francis Mountains and 
the Im()wl1 tf~ndency of the 07-t:1rk formations to thicken up in the troughs around the 
O~aI'k dome. 

"In terms of gast Tennessee stratigraphy this would be the equivalent of certain 
beds in the Nolkhucky shale. 

"In making' the more definite assignment the most significant evidence is given by 
the trllobites. In eIght of t.he samples I found specimens of a peculiar group of small 
trilobites known liS Agnostids. These have a world-wide distribution; are especially 
abundant in Upper Cambrian formations; are rare in early Ordovician; and became 
extinct hefore Middle Ordovician time, so that the mere finding of Agnostids In abund
ance not only eliminates all posslbilit.y of late Paleozoic age but is pretty good evidence 
of Upper Ca!l1brian. This group is divided Into a number of genera, several of 
which have llmlterl ranges, and thus are excellent index fossils. One of the most 
strlldng of these is Glyptagnost1.s, specimens of which were noted at 2858, 2860 and 
2862 feet. (See Butts, Geol. of Alabama, Spec. Rept. 14, p. 76, PI. 9, figs. 5, 7, here 
talJed Pseudagnost71.S; also Ressel', Geo!. 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. Ressel' 
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'. ]'01' !llustration 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 Geologica! Survey. 

Depth, 
Feet 

282'l 
2858 

2860 

Brachipods-dorsal valve of Acrotreta sp. 
Glyptagnostus reticulatus, excellent specimen to show markings, but cannl 
determine whether head or tail. 
G!yptagnostus reticulatus and pygidium, Oedorhachis aff'. tennesseensis, trilob 
fragment. 
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Hendel'son Oil Company, Markham No.1 well-Continued. 

Depth, 
Feet 

2862 Pygidium of Glyplognost'us 'l·cl'ic'Ulal'lls. 
2864 Fragment, almost certainly Ling'llZeZZa sp. 
2875 Fragmentary brachiopod and trilobite, the latter probable an Agnostic!; pygi· 

dium of a trilobite, possible Kingstonia, sp., fragment, possibly a eystid plate. 
2877 Cephal on of an unidentified trilobite. 
2880 Impression of a cephalon similar to the one in 2877, fragment of a trilobite, pOS· 

sibly OedorhaCJhis. 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; brachj· 
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: 3.8 miles 
N 19 0 E of the town of Tiptonville, Lake County, Tennessee. Elevation: 
307 feet. Completed in 1920. Well No. T7 on map, PI. 1. 

Top of Porters Creek 
Top of Cretaceous . , . , 
Top of Paleozoic 
Total depth ", ..... . 

NOTE: No samples available. 

Depth, 
Feet 

1265 
1620 
1974 
2075 
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><5 LITHOLOGIC CHARACTER 
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I--~ 

Alluvium 275 Sand and gtavel, some cloy. lignite. 

....... 
Loess so Silt. yellow-brown. 

"Lafayette~ 60 Gravel, sand. clay. 

Holly Springs 7 Sand, several well-developed clay zones, thick basal sand. 

1300 

Ackerman? 

Clay. blue- gray, conchoidal fracture, siderite and slit In upper 
portion. Glauconitic and calcareous In lower portion. 

Porters Creek 650 

r-" ~ 

Clayton 15 Limestone and calcareous clay. fossiliferous, glauconitic. 

owl Creek 70 Clay, brown, sandy, glauconitic. Very fossiliferous. 

Mc Nalry 

( Ripley) 250 Sand, sandy clay, glauconitic, fossiliferous. 

Dzan '? 

Marlbrook-Saratoga ? 250 Sand, calcareous sand and clay. 

Sailey 50 Limestane, very cherty. 

Bainbridge Limestone, rad, argillaceous. 

400 
Brassfield Limestone, gray, glauconitic at top. 

Girardeau Limestone, dark gray, dense, cherty. 

Thebes 
?!'i 

Sandstone, brown. 

... _.,-_ .. _.- ------, ~- -J' 

Fernvale 10 Limestone, white, crystall ine. 

Kimmswick 125 Limestone, white, crystalline. 

'1 
Decorah 25 Limestone, gray, den se, shaly. 

Limestone, dark gray, dense, dolomoldic chert in upper portion, 
Plattln 420 oolitic and conglomeratic limestone at bose. 

Limestone, dark gray, dense. Dolomite, buff, finely granular 
Rock Levee 270 to crystalline. 

,Joachim i75 
Dolomite, buff, fine grained. Thin chert zones at top, 
in lawer portion. 

sandy 

Dutchtown 160 
Limestone, dark gray, dense. Sholy in middle portion. 
Sandy in lower portion. 

St. Peter-Everton 135 Sandstone, white, friable, coarse to fine-grained. 

? 
Dolomite, dark gray to brown, finely crystalline, sandy. Some green 

Everton 420 
and brown shale and sandy chert. Thin beds of sandstone. 

Dense, dark groy limestone in uppermost portion. 

Smithville '? Dolomite, buff, gray, finely crystalline, argillaceous. 

255 
Powell '? Dolomite, buff, fine- to medium-crystalline, sandy. Quartz, green 

shale, brown quartzose chert. 

Cotler Dolomite, gray to buff, medium to coarse crystalline, oolitic and 

540 dolomoldic chert, thin shale partings and thin sandstones. 

Jefferson City 

Dolomite, gray to brown, crystalline. Sand, sandy cherI, and brown 
Roubidoux 400 quartzose oolitic chert. 

Gasconade 
Dolomite, gray, coarsely crystalline, slightly sandy and noncherty in 

upper portion, middle portion Cherty. White and blue opaque to 

Van Buren 600 translucent chert, oolitic and dolomoldic. Sandy dolomite and thin 

sandstones in iower portion. 
Gunter 

? 
Dolomite, gray to cream, crystalline, slightly siliceous. Gray 

Eminence 325 quartzose chert, white lace-like dolomoldic silica. Some quartz 

? 
and green shale. 

Dolomite, brown, coarsely crystalline, Vugs lined with drusy vuggy. 
Potosi 400 quartz which is banded. 

0.. 
=> Dolomite, buff, finely crystalline to granular, argillaceous, glauconitic, 
0 Doerun a:: shale in lower portion. 
(!) 

(/) 
Derby 615 

Z 

~ Davis 

w 
? 

Dolomite, crystalline, argillaceous. Shale, black, dolomitic, glauconitic. 

Limestone in lawer portion is whi1e, crystalline, glauconitic, sandy, 

Bonneterre 1580 fossiliferous. 

? 

Lamotte '1 90 
Quartzite, buff, very fine-grained, well-cemented dnd hard, 

somewhat dolomitic. 

Granite and porphyry at outcrop in extreme northwest portion 
PRE-CAMBRIAN ? of areo. 
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No.1 Russell 
Elevation 

2.71 

City No.4 
Elevation Elevation en ~ 

2.63 270 _ a:: 267 Feet 

::iE ! « I 500 

Total depth 
3345 

-"'r---"" ~-':6~ 

...-...-"'--------
Total depth 
4740 

,1/.. 

Toto I Depth 
4535 

Seg Leyel 

-500 

-1000 
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-2000 

-2500 

-3000 

-4000 
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