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A STUDY OF THE SHORT CREEK OOLITE, OTTAWA COUNTY, OKLAHOMA
CHAPTER I

INTRODUCTION

Location of Area
Ottawa County, located in the northeastern part of the state of
Oklahoma, is bounded on the north by Cherokee County, Kansas; on the east
by Newton and lMcDonald Counties, Missouri; on the south by Delaware County,
Oklahoma; and on the west by Craig County, Oklahoma, It includes approxi-
mately 500 square miles in T. 25 N. to T. 29 N, and R, 21 E, to R. 25 E.,
measuring twenty-one and one~half miles from east to west and twerty-

three miles in a north-south direction,

Purpose of Investigation

In the mapping of Ottawa County by Siebenthall and later by

‘Neidmanz, the Boone formation, ranging in thickness from 315 to 400 feet,

was not sub-divided., At the time of the earlier mapping, units of the

Boone which are now recognized were not completely worked out in many

1¢, 5, siebenthal, Unpublished mamseript, U, S. Geological
Survey,

2sammel Veidman, "iami-Picher Zine-Lead District," Okla, Geol.
Survey Bull, 56, 1932,
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areas, and in several cases confusion as to the boundaries of the units

existed, Considerable work has been done on the stratigraphy of the
Boone since that time, and a more detailed mapping, though difficult is
possible,

As a starting point for a map showing the sub-divisions of the
Boone, the Short Creek oolite was chosen as the most widespread and per-
sistent member which could be easily identified in Ottawa County. The
outerops, which are limited to the eastern and southern parts of the
county, were mapped, and the subsurface extent was determined from well
logs of prospect holes in the mining district and from deep wells pene-
trating the Boone to reach the Roubidoux Sandstone (Ordovician), a promi-
nent artesian water horizon, A structure map, using the Short Creek as
the datum horizon, was prepared as an aid to further mapping by enabling
the approximate position of beds within the Boone to be determined,

Uethods of Investigation

Field mapping of the Short Creek was done at intervals during
the summers of 1947, 1948, and 1949. Owing to the nature of the outcrops,
which are usually in timber-covered areas or partially covered by chert
detritus, mapping was done emtirely in the field, Aerial photographs
were used for the purpose of location, ZHElevations on the top of the
Short Creek Oolite were taken at many points using an aircraft altimeter
which had an accuracy within five feet, and a surveying barometer with
an accuracy within two feet., Readings were always referred back to a
bench mark within thirty minutes of the time of observation, In most

cases the level of Grand ILake was used as a datum inasmich as it was

y % N\
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easily accessible from most outcrops, Elevations of road intersections

taken from the USGS topographic map of the Wyandotte quadrangle were also
used, and in several cases elevations of bench marks such as bridge abut-
ment s or culvert headwells were obtained from the county surveyor's of-
fice, It is realized that considerable opportunity for error in elevation
exists, but key elevations were rechecked several times during the period
of the field work and were found to be within or very near the limits of
error of the instruments,

Subsurface informabion was obtained from well logs furmished by
several mining companies, published information by several authors, and
from well logs of deep water wells drilled by the City of Hiami, the
samples from which were examined and identified by the lissouri Geologi-

c&l&u"my.

History of Previous Investigations

The Short Creek Oolite was named and studied by Smith and
Siebenthal3 in their description of the Joplin mining distriet. In
this report mention was made of Lhe occurrence of the Short Creek in the
Wyandotte region of Indian Territory, Iurther reference was made by
Siebenthal and Snider®, Veidman®, in his work on the Miami-Picher

34, s, T. smith and C. B, Siebenthal, U. S. Geol. Survey Geol,
Atlas, Joplin District Folio, No. 148, 1907, p. 5.

4G, E, Siebenthal, "fineral Resources of Northeastern Oklahoma,™

(U._S. Geol, Survey Bull, 340, 1907), pp. 187-228,

. G, Snider, "Geology of a Portion of Northeastern Oklahoma,”

(oxla, Geol, Survey Bull, 24, 1915).
6Smnl Weidman, ibid,

S B\
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district, described the Short Creek in the mining area and made limited

mention of it elsewhere in the county., Fowler and Lyden7 also described
the oolite in the mining district but made little note of its occurrence
at other localities within the county, Laudon® briefly mentioned the
Short Creek in Ottawa County, Outside Ottawa County the Short Creek has
been identified throughout much of southwestern Missouri, and an oolite
bed at about the same horizon in the Boone as the Short Creek at the type
locality was noted by Purdue and Miser’ in their report on the Hureka
Springs-Harrison, Arkansas, area and correlated by them with the Short
Creek, This area is some one hundred miles to the east of Ottawa County,.
Gilest0 also mentioned the occurrence of an oolite horizon vhich he
called the Short Creek in several localities in northwestern Arkansas,
Presence of the Short Creek has not been definitely established in
Oklahoma south of Ottawa County where it is absent elther through non-
depositions or post-Boone, pre-ilayes erosion. Isolated patches of white

oolite in the upper Boone in Cherokee and Adair Counties may prove to be

a southern extension of the Short Creek horizonn.

7G, M, Fowler and J, P, Lyden, "The Ore Deposits of the Tri-
State Distriet,” (Am. Inst, Min. Metall., ¥ng, Transactions, Vol, 102,
1932), op, 206-251.

81.. R. Laudon, "Stratigraphy of Osage Subseries of Northeastern
Oklahoma," (Am, Assn, Pet, Geol, Bull,, Vol. 23, No. 3, March 1939), pp.
325-338,

4. H, Purdue and H, D, Miser, U. S, Geol, Survey Atlas, Bureka
Springs-Harrison Folio, No, 202, 1916, p. 11,

105, w, Giles, "Boone Chert," (Geol. Soc., Am, Bull, Vol, 4b,
1935), pp. 1815-1878.

g, a, Huffman, Personal Communication, June 1951.
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CHAPTER II

GEOGRAPHY

Tovography and Drainage

The western edge of the Ozark plateau is well defined by the
courses of Urand River and Spring River so that Ottawa County lies in
two physiographic provinces, the Prairie Plains Homoeline to the west
and the Springfield Structural Plain to the east,

The topography of the western part of Ottawa County is charac-
terized by a rolling surface with both mature and old age streams
draining the area, It is underlain by Pennsylvenian shales and sand-
stones and is in general an area of low relief, A few low hills sup-
ported by layers of more resistant sandstones rise above the flat grassy '
lowlands to a height of fifty feet or more,

The eastern part of the county is & maturely dissected plateau
with many vouthful streams and valleys, There the topography is shaped
by resistant cherts and limestones of the lMississippian system and a
mich more rugged terrain results, The rolling slopes of the northeast
part give way in the central and southeastern parts to an area of mature
dissection with a relief of two to three hundred feet within a half mile,
The maximum topographic relief of the county is attained within a dis-

tance of five miles in the extreme southern part., There the normal level
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of the water in the (Grand Lake standing 745 feet above sea level marks

the lowest elevation in the county, whereas five miles to the east an
elevation of 1,130 feet above sea level is reached.

The drainage of the county is in general from north to south,
converging toward the south central part, The major streams are the
Neosho River, which enters the county in the northwest corner and flows
generally southeasterly to a point one mile west of Wyandotte, and Spring
River, which enters the county in the northeastern part and joins the
Neosho near Wyandotte, The resulting stream, known as the Grand River,
flows to the south and southwest to join the Arkansas River near luskogee,
Olklahoma .

In 1941 a dam for the purposes of flood control and generation
of hydro-electric power was completed across Grand River approximately
twenty miles south of Ottawa County, The resulting lake has its head
waters reaching to a point five or six miles north of iiami on the Neosho
River and eight miles north of Wyandotte on Spring River., The lake,
named "Lake O!' The Cherokees™, but popularly knownm as Grand Lake, at its
normal stage of 745 feet above sea level, floods some 10;000 to 12,000
acres in Ottawa County.

Major tributary streams which flow into Spring River or Grand
Lake from the east are Five Mile Creek, Warrens Branch, lost Creek,
Sycamore Creek, and Cowskin (Elk) River, which is entirely in Delaware
County except for the last few hundred yards where it enters Ottawa
County. On the west some of the principal small streams are Elm Creek,
Tar Creek, Coal Creelk, and Hudson Creek, all of which join the Neosho
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River, and Horse Creek which flows from the southwest part of the county

into Delaware County vhere it empties into Grand Lake,

The average gradient of the major streams before flooding by
the CGrand Lake was between one and two feet per mile, The smaller
streams in the western half of the county have gradients ranging from
five to ten feet per mile while the smaller streams in the eastern half
have much hfcher gradients, ranging from ten feet to as much as seventy-
five feet per mile,

Roads and Reilroads

The county is served by several major highways and three rail-
roads, The federal highways which traverse the county are U.S, 60, 66,
and 69, State highways are numbers 10, and 25, In addition to these
all weather roads, a system of county maintained gravel and dirt roads
furnish access to nearly all parts of the area., The southeastern part
of the county is sparsely populated and has fewer roads, Throughout the
rest of the county roads are present on nearly all section lines, The
railroads which serve the county are the St, Louls and San Francisco
Railroad; the Kansas, Oklahoma, and Gulf Railroad; and the Northeast
Oklahoma Hailroad,

Prineipal Cities and Towns
Miami, located in the west central part, is the county seat and

principal city of the county with an estimated population in 1950 of
12,000 people, Other towns, in decreasing order of size, are Picher in
the north, Afton and Fairland, in the south, Quapaw in the north, and
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Wyandotte in the southeast, In addition to these towns several smaller

commnities are found in the northern part of the county representing
the remnants of once larger mining camps which flourished during the
boom days of the first Vorld Var and for a decade thereafter,

Y e



CHAPTER III

STRATIGRAPHY

Introduction

The stratigraphic units exposed at the surface in Ottawa County
inelude the Booune, Mayes, and Fayetteville formations of Mississippian
age and the Cherokee of Pennsylvanian age. Locally these are overlain
by the flood plain deposits of the Neosho and Spring Rivers, Subsurface
sbrata include in descending order, the Challtanooga shale of late Devonian
and early liississippian age; a sequence of Cambro-Ordovieian dolomites and
limestones; and the pre-~Cambrian granite., The Chattanooga shale and
underlying Cotter dolomite, previously exposed in See, 32, T. 26 H.,
Ry 24 B,, are now concealed beneath the waters of Grand Lake., The gen-
eralized stratigraphic sequence is summarigzed in Table I.

The Boone formation, whose oubcrop covers over one-half of
Ottawa County, was named by J. C. Bramner and deseribed by Simonds for
exposures in Boone County, &rkanaas%g Phere fully represented it includes
five fosgiliferous marine unmits; in ascending order these are the St.
Joe, Reeds Spring, Burlingbon, Xeokuk, and Warsaw, In Ottawa County the

Boone varies in thickness from 315 to 400 feet,

125, ¢, Bramer and ¥, W, Simonds, Ark. Geol. Survey Anmal
m’ 1888’ Vol. 4, PP :Ki.ii; 2737

9
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TABLE I
CGENERAL GHOLOGIC SHECTION OF OTTAWA COUNTY
SYSTEM FORMATION THICKKESS AND DESCRIPTION

Quaternary Alluvium Found along flood plain of Neosho
and Spring rivers,

Penasylvanian Cherokee 0! to 300", Black shale, thin sand~
sbtones, thin coal beds,

Visslssippian Fayetteville 0" to 40', Crey shale with thin
sandstone and limestones,

Hayes 0! to 60!, Variable in thickness
and character., Generally thin bedded
limestones at base with shales and
sandstonesnear top. Chert conglomer-
ate somelimes present at hase,

Boone 315t Lo AO00', Interbedded cherts and
limestones of variable thickness and
character, B8ee detailed description.

Devonian Chabttanocoga ' to 30', Black, thin bedded shale,
Absent in northern part of county,
Ordovician Cotter 120" to 160', Dolomite and chert.
Few thin sandstones,.
Swan Creek 15" to 30', GSandstone, An artesian

Jefferson City
Roubidoux

water horizon,
290" to 310°.

150" to 180', Dolomite and sand-
stone, Some chert, Vell-knowm

Dolomite and chert.



TABLE I (Contimmed)

SYSTEM FORVATION THICKNESS AND DESCRIPTION
Ordovician Roubidoux artesian water horizon,
(Continued)
Gasconade 320" to 360', Dolomite and chert
with some sandstone,.
Gunter 40" to 50', Dolomite and chert,
Cambrian Eminence 80' to 90', Dolomite, some chert,
Bonne Terre 200" to 250", Dolomite abt top be-
coming sandstone at base.
Pre-Cambrian Granite., Pink to red in color,

Compiled from Veidman's report (0.G.S. Bull. 56, Miami-Picher
Zine~lead Distriet, 1932) and from well log data furnished by the City
of Miami and described by the Missouri Geological Survey.
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The Short Creek oolite horizon, which lies in the upper one~

third of the Boone, was named by Smith and Siebentnalls

from the type
locality on Short Creek near Galena, Kansas,

The outerop at the type locality is exposed along a bluff on
the north side of Short Creek, a westward flowing stream on the north
edge of Galena, Kansas, The bed outcrops about forty to fifty feet above
the level of the stream and about one hundred yards northwest of the
erossing of the Missouri, Kansas, and Texas Railroad, and the little used
branch of the St. Louls and San Francisco Railroad. The site may be
reached sasily by driving north on the main street of Galena across Short
Creelt, turning west about one-quarter mile, and then walking down the
track of the Friseco branch to its crossing with the north side of the
stream,.

The Short Creek Oolite is found in many places in the Joplin
District and is known in many other localities .in southwestern Missouri.
In Oklahoma it is found outcropping in the southeastern part of the
Wiyandot te quadrangle, which includes all of Ottawa County. The Short
Creek is believed to outcrop in northwestern Delaware County and may be
represented in Cherokee and Adair Counties where isolated exposures of
white oolite have been found in the upper part of the Boone.

Nature and Distribubion of Outerops

In Ottawa County outcrops of the Short Creek are limited prineci-

pally to the eastern and southern portions, (See Figure 1 - in folder)

13emith and Siebenthal, op. ¢it., p. 5, 1907,
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The most northerly exposure is found at Dripping Springs on Spring River,

some six or seven miles east of lfiami where erosion along the axis of a
small anticline has exposed the bed for a short distance on the west side
of the river. Ixcellent exposures are found at the Twin éridges locality
(Figure 2) west of Wyandotte at the junction of Neosho and Sp;ing Eﬁvers;
along road cuts on the highway leading east {rom Vyandotte, in road cuts
on the Mghway leading south from Vyandotte, along the bluffs on the
north side of Sycamore Creek south of Vymndotte, along the bluffs on the
north side of Lost Creek near Seneca, fissouri, in the Bee Creek locality
east and south of Bee Creek,

In most places the outcrop of the Short Creek is partially
covered by chert detritus from the Boone, and careful search of the hill-
side is necessary to find traces of the bed, Frequently small pieces of
float are the only indication of its presence but in nearly all cases
vhere float is found the bed can be uncovered by digging beneath the
several inches to several feet of loose mantle rock, In all such cases
the float may be considered to be within a few feet of the true position
of the bed, as the soft oolite is very easily weathered to disintegration
and could have moved but a short distance from the bedrock position.

This of course is not true of vt.ha silicified pieces of float which are
occasionally found., On fresh exposures, such as road cuts and stream
channels, good sections of the oolite are exposed. In several places
vwhere the unit is completely exposed, such as at the Bee Creek area and
along the banks of the river at Twin Bridges, the uppermost portion

tends to form a very slight reentrant in the cliff face whereas the
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middle and lower portions form a more resistant ledge, The middle part

shows a tendency to weather off in shell-like layers an inch or so in
thickness to form a slightly rounded surface. The lower part merges with
the thick bedded limestones below, which form a ledge extending outward
from the base of the oolite. This lower boundary is not very well me.rked,
as the change from oolite to moderate or finely crystalline limestone is
gradual..

The color of the bed on fresh surfaces is grey, but upon slight
exposure to weathering it becomes a light grey to white in color, This
is particularly noticeable on outerops in road cuts where fresh cuts
show the grey color but older cubs made some twenty to thirty years be-
fore have a lighter color. In some places the outside of the bed is
stained red by iron oxides from the clays above, but the red color is
never found within the bed, The =mall pieces of float found are nearly
always white in color and stand out from the darker chert and limestone
fragments which litter the hillsides,

Character and Thickness
Smith and Siebenthall* in their work in the Joplin district
described the Short Creek as follows:

The Short Creel member is a thin but very persistent bed
of colitiec limestone, GCenerally it forms & single, massive,
homogeneous bed which in the Joplin area ranges from 18 inches
to 8 feet in thickness, Exceptionally it divides into two

beds which may have slightly different characteristies, The
spherules are round, never flattened, though some are concave

where they touch, as if pressed inbto one another or as if they
had interfered with one another in the process of concentric

Ysnith and Siebenthal, op. cit., p. 5, 1907,
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growth, One of the most constant characteristics of the Short
Creek oolite is the regularity in size of the spherules in a hand
specimen, though they vary somewhat in size from place to place,
They are uniformly smaller than those of the Carterville forma-
tion, averaging perhaps one-fiftieth of an inch in diameter,
while the Carterville spherules are about one~twenty-fifth of an
irch, The individual spherules in the Short Creek are solid and
though apparently formed by concentrie growth, rarely show the
center darker than the shell, as is common in those of the
Carterville., The Short Creek spherules are embedded in a cal-
careous matrix which in places is coarsely crystalline, On a
freshly broken surface the mabtrix gives a patchy reflection from
cleavage surfaces one~fourth to one~half inch across, in which
the embedded spherules appear as dark spots, a variety of poiki-
litic structure, In most cases the rock has a slightly splintery
fracture, and this character is more pronounced the more complete
the cementation, The Short Creek has {wo characteristic methods
of weathering, In one it scales off in flakes parallel to the
surface, and, being softer than the crystalline limestones above
and below it in the bluff, it generally forms a slightly retreat-
ing gallery. A somewhat harder variety is found locally on
sloping hillsides, where it usually breaks into rhomboid blocks
which weather away along the cracks, leaving the blocks firmly
fastened together and standing out somewhat in the fashion of
irregular paving blocks; or the loose blocks may be strewn over
the surface. In a few instances about Lowell and on Killibrew
Branch the oolite 1s silicified into chert, but this was not
noticed elsewhere. In the eastern part of the area the limestores
above and below are in places altered to dolomite, Tut the oclite
was nowhere observed to be so altered,

In Ottawa County the Short Creek shows practically the same

characteristics as described by Smith and Sisbhenthal from the Joplin

district. The bed ranges in thiclkness on the outcrop from 12 to 14 inches

at its thinnest to as much as 8 to 10 feet in the ¥yandotte area.

As much

as 20 feet has been reported encountered in prospect drill holes in the

mining district; however, this figure may be the result of caving and

contamination of the samples, as no such thickness has been reported from

any known outecrop., Typical thicknesses as encountered in this study are

listed in Table II, This table is of course not a complete listing of

all measured sections, but merely a sampling to show representative
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thicknesses from north to south in the county.

Debailed Deseripiions of Seleched Localities

S OF DSece22 T, 27 Noy Re 24 E, - This outerop is located about

one and & half miles east of Wyandotte on the former route of U, S.
Highway 60, now a county road, The road parallels the Frisco ra.ilroad;
and the outerop is best exposed in a cubt on the south side of the high-
way, This cut was made over twenty-five years ago and the Short Creek
shows the effects of this relatively short period of weathering to a
considerable degree,

The basal contact is gradational upward from a moderately
erystalline, grey limestone into the calcareous oolite with no appreci=-
able change in color., In the lower 8 inches, calcite cleavage faces show
on broken surfaces with the size of the faces from three to five mm.
across, The oolite spherules are from .02 inches to .03 inches in di-
aneter and ﬁnifom in size and color. Above this 8 inch layer the oolite
becomes a greyish white eolor and is weathered so that the oolite
spherules become loosened from their matrix and can be picked up in the
hand like loose shot., This characteristic of the weathered middle
portion is noted at many other outcrops. The thickness of the weathered
portion at this outerop is 4 feet 6 inches, This bed is uniform both in
size of spherules and in color, Above are 24 inches of grey hard oolitic
limestone with the size of the spherules slightly larger than those of
the lower parts., This increase in size is not noticeable excert on close
examination, Again the bed is quite uniform in size of oolites and
color, The upper 4 inches of the oolite consists of chert and siliecified

UNIVERSITY OF QYL AHOMA
LIBIRARY

T D\
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TABLE II

THICKNESS MEASURRMENTS OF THE SHORT CREEK OOLITE

LOCATION THICKNESS REMARKS
IN FEET

NE NW 17, 29 N., 24 E. 5 Prospect hole
W 36, 29 N., 23 E. 9 " n
SW 17, 29 M., 23 B 5 " .
NW MW 19, 29 N., 23 E. 25 . '
NE W 19, 29 N., 23 E, 5 " "
BW SE 17, 29 N., 23 E. 10 " n
SW NE 33, 29 N., 23 &, 7 . "
58 W 18, 28 N., 23 E, 10 P
NN 31, 28 N., 2 E, 6 Out crop
SE 19, 27 N., 24 E. 10 n
SE 22, 27 Nuy 2% Es g "
S 24, 27 Ny 24 E. L u
W 9, 27 Ryy 25 B, 6 n
N 35, 27 N,., 24 B, 5 "
NE 13, 26 N, 23 EBs 6 n
SW SW 20, 26 N., 24 E. 5 .

ST 1O\
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ocolite, This bed is distinet from the oolitic limestone below; however,

the siliecified oolitgs are found only in the lower two inches of the bed
with a gradual gradation upward into white chert. Above this bed is a
thin layer of reddish clay succeeded by thick beds of chert from 12 inches
to 24 inches in thickness, No oolites are found above the lower two
inches of the lowermost chert bed mentioned above,

Indistinet cross-bedding can be seen on part of the weathered
surface at this outerop; however, no trace of it can be found on fresher
surfaces, The uniform size of the oolite spherules no doubt masks tLhe
effects of current bedding, Stylolites are found in the upper part of
the bed but they are not a prominent feature of the exposure, This is
true of most of the other outerops examined,

Silicification of the upper part is irregular and not always
along the same zone, In some places as much as 18 inches of the upper
part are silicified but these are limited in lateral extent, It is
thought that most of the silicification is secondary, especially in the
thicker portions, but the upper contact may represent precipitation of
silica on the newly formed oolite and replacement of the caleareous
oolite by silica almost immediately after deposition.

W, Seec T Neg R E, = This exposure is located on
State Highway 10 approximately two miles south of the junction of this
highway with U, S, 60, east of Vyandotte., The outcrop is seen in a
large cut on the east side of the road (See figures 3 and 4). Again the
basal contact is gradational upward from a grey limestone to a white
oolitic limestone, The sige of the oolites does not differ from that
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Figure 3. Short Creek Oolite and overlying shale,
ecast side Highway 10, Sec., 35, T. 27 N.,; R« 24 E.

Figure 4, Upper contact of Short Creek Oolite and-

overlying beds, east side Highway 10, Sec. 35, T. 27 N.,

R« 24 E,
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of the sbove described location, This cut was made only a few years ago
and the colite bed does not show effects of weathering as markedly as
older exposures, However, where the oolite bed is near the former sur-
face and especially vhere moist, the middle portion of the bed again
shows the loose oolites (Figure 5) which can be picked up, The color of
the bed is grey to greyish white, Calecite cleavage faces are shown in
the lower few inches and the upper part shows a sharp separation from
chert beds which lie directly on the calcareous oolite with no oolite
spherules in the chert (Figures 6 and 7). A nodular band of dark silici-
fied oolite (Iigure 8) one to two inches in thickness and several feet

in length was found in the middle bed. The oolites showed no differences
in size or arrangement within the silicified portion from the calecareous
part outside (Figures 9, 10, and 11), The total thickness of the Short
Creek at this outcrop is azbout five feet.

W See, 31, T, 28 No, R, 24 B, - This outerop is found on the
west side of Spring River aboul one half mile below the bridge on State
Highway 10 at Dripping Springs, 4 small antielinal axis trending north-
west-southeast crosses the river here and the Short Creek is lifted high
enough to be exposed in the bluff and along the deep ravine which enters
the river at thls point, Good exposures are found in the ravine just
east of the former Boy Scout camp, now a private residence, at a distance
of about one hundred yards. The bed can be traced contimuously on both
sides of the ravine back to the bluffs along the river where the dip away
from the axis of the anticline carries it below water level within a dis-

tance of a few hundred yards to the north and three-quarters of a mile
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Figure 5. Vieathered and detached spherules, Short
Creek Colite, Seec. 35, T. 27 N., R. 24 E.

Figure 6, Details of contact of Short Creek Oolite
and overlying chert, Sec, 35, T, 27 N., Rs 24 E,
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Figure 7. Oolite-chert contact, Sec., 35, T. 27 .,
Re 24 E.

Figare 8., Dark band of silicified oolite within
the upper Short Creek, Sec, 35, T. 27 N., Rs 24 E,



Figure 9, Detail of dark, silicified oolite band

See. 35, T+ 27 N., R. 24 E,
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to the south, The average thickness of the Short Creek at this point is

about 6 feet, The bed shows the same general characteristics deseribed
at other localities, The cleavage faces of calecite seem to be somewhat
larger than usual but still less than one~quarter inch in general.. The
lower contact shows the usual gradation from limestone of a moderately
erystalline character inbo oolitiec limestone, and again the size of the
oolites is the same as at other places, At one place in this location
distinct cross-bedding was found on a weathered surface but when freshly
broken no trace is apparent. The upper contact is sharply defined by
chert beds, Oolite spherules are present in the lower half inch of the
chert in places (Figure 12), elsewhere oolites are not present and dense
chert is directly in comtact with the oolitic limestone below. The
weathering of the central portion of the oolite to loose particles was
not observed at this place; however, chert detritus covered most of the
slopes and obscured the outerop in many places, This is the most norther-
ly exposure in Ottawa County.

&E Sec. 19, T, 27 Noy R 24 E, (Twin Bridges, one mile west of
Wyandotte on U, 8, Highway 60). - This exposure is one of the best de-

veloped in Utbawa County., The Short Creek is found slightly above the
normal level of Grand Lake on both the Neosho and Spring Rivers where
they join to form Grand River, It extends up the Neosho River for about
one mile before dipping under the water and probably extends upstream on
Spring River for a half mile, (See Figure 2), However, the bluff on the
Spring River side decreases very rapidly and the outerop is lost in the

flood plain deposits. The oolite here has a thiclkness of from 8 to ten

L4ERS D
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Figure 11, Inlargement of siliecified oolite of
Figure 10 (x5).

Figure 12, Contact of Short Creek and overlying
chert showing oolite spherules in basal portion of chert,
NW £ Seec, 31, T. 28 N., R. 24 E,
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feet, The usual gradational comtact from crystalline limestone to oolite

occurs at the base, and the middle portion of the bed shows tLhe shell-
like weathering giving a somewhat rounded surface on the outcrop., The
oolite is more firmly consolidated here, but the absence of the sepa-
rated oolite grains is explained by the fact that the river floods the
area several times each year thus remeving the weathered material. The
upper contact is sharply defined by a thin shale layer immediately above
the oolite, This is succeeded by a chert layer about two inches in
thickness followed by thin shale and thicker cherts above, Neither the
shale in contact with the oolite nor the cherts above show any oolitic
character, The limestones below the Short Creek are grey in color while
the oolite bed is white and is easily seen along the bluff on the Neosho
side upstream for some distance,

S, line Sec, 12, T, 26 H., R, 23 B, (One mile south and three

miles east of Fairland). — Here the Short Creek is exposed in the bed of

a small stream which crosses the east-west road le:ading toward Grand Lake.
The oolite bed at this point is similar to the outerop at Twin Bridges
both in thickness and in character. Because of Lhe more dissected terrain
the outerop is covered in meny places with detritus but can be followed
with some difficulty to the south and west until it disappears below the
water of the lake., Again the gradational contact at the base and the
rather sharp contact at the top of the oolite are characteristic. The
thickness of the bed at this locality is from 6 to 8 feet, A quarry, now
coversd by water, located about three-quarters of a mile to the southwest
used the Short Creek and other limestones in the Boone for agricultural

lime,
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Sec,

silicified oolite,

Partially

Figure 13.

Bnlarged part of Figure 13, (x5)

Figure 14.
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SW_SW, See, 20, Ts 26 Nuoy R, 24 E, - This outerop is the most

southerly examined in Ottawa County., The bed is found in a deep ravine
leading up from Grand Lake and may be traced both north and south to the
bluffs on the west side of Grand Lake where it becomes inaccessible for
examination, The bed is rising to the south as it approaches the axis of
the Horse Creek anticline and within a distance of one mile is lost in
the flat land in the area away from the lake, This is within two miles
of the south line of the county., It seems very likely that the bed can
be found in Delaware County, as the thickness at the above outcrop is be-~
tween 4 and 5 feet and the horizon is well below the top of the Boone so
that the possibility of removal by pre-liayes erosion is unlikely at this
point., The bed exhibits the characteristics found at nearly all other
out.crops with the possibility that the oolite spherules may be slightly
larger but still less than .05 inches in diameter, Thus the remarkable
uniformity of size of the oolites is exhibited from north to south in the
county over a distance of 12 to 13 miles, and the same character of size
is found at the type locality some 25 to 30 miles away. Cubtings from
wells 8 to 10 miles west of the outcrop also show the same gradation of
size, thus the maximum variation in size is less than .02 inches to ,03

inches from the smallest to the largest,

Stratigraphic Relations

The upper contact of the Short Creek is apparently conformable
everyvhere in the Joplin-ifiami area, The widespread occurrence of the
oolite throughout the district, present in all exposures where its hori-

zon is at the surface and not covered by soil or mantle rock and in

S N
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handreds of drill holes, indicates that any post~Short Creek erosion must

have occurred after deposition of many feet of sediments over the oolite
and therefore at a much later time, Moore, Fowler, and Lydenls have
placed an unconformity at the base of their "J" bed which lies some 35 to
40 feet above the Short Creek oolite, The bed consists of a greenish~-
grey limestone, very glmcen_itic in many places, and contains an oolite
member locally., This bed ig now generally considered to be the base of
the Warsaw, In places the pre-farsaw erosion has removed intervening
beds so that the "J" bed rests on the "I" bed with the "K® and "L" beds
missing. In a quarry east of Fairland a glauconitic oolite bed (Figure
15) lying some 30 to 40 feet above the Short Creek (Figure 16) is tenta-
tively correlated by the writer with the "J" bed of Fowler and Lyden,

The lower contact of the Short Creek is gradational from the non-
oolitic limestone below at all places examined. HNo evidence of an un~
conformity could be found in the field, Fxamination of a limited number
of well logs shows an interesting relationship of the thickness of the
Boone above the Short Creek with that below, There is an inverse re-
lationship of the thicknesses such that as the section of the Boone above
the Short Creek thickens the section below thins a proportionate amount,
or as the section above thins the section below thickens, It is admitted
that this relationship of thicknesses may be more apparent than real, as
improper or erroneous sampling could give the same result, However the

amount of veriation in thicknesses makes this possibility remote, If

3‘5R.. C, Yoore, G. M. Fowler, and J, P, Lyden, "Lead and Zine
Deposits of the lississippi Valley Region," (Ceol. Soc¢, Amer, Special
Paper No, 24, 1939), pp. 1-12.

o PEN



Figure 15. Detailed view of glauconitic "J" bed,
quarry, Sec., 14, T. 26 N, R. 23 E. (x5)

Figure 16, Detailed view of Short Creek Oolite
(" bed), Sec, 13, T. 26 Ny, R, 23 E. (x5)
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this is real, it may indicate the presence of an unconformity very near

the base of the Short Creek, No truncation of the beds below was ob-
served and probably would be difficult to see because of the absence of
easily identifiable key beds in the section, A bed of limestone some ten
to fifteen feet in thickness is found ahout 30 feet below the Short Creek
and while this bed seems to he present in nearly all places, the interval
between the two varies as much as 20 to 40 feet. Tenuous evidence seems
to show that, a thicker interval here coincides with a thicker interval

of the Boone 5§low the Short Creek, Too few wells have completely pene-
trated the Boona to justify definite conclusions as to the reality of
this unconfémity and the writer's field work was not directed toward

this problem in time to make any contribution toward its solution.

Age and Correlation
ifoore, Fowler, and Lydenle’ s in their discussion of the strati-
graphy of the Tri-State district as a part of the paper edited by Bastain
(1939) swmarize the Mississippian stratigraphy of the Tri-State region

as followss

The tobtal thickness of Mississippian rocks on the southwest
flank of the Ozark uplift, which includes the Tri-State Mining
distriect, is about 400 feet. Owing to erosien of verying amounts
in pre-Pemnsylvanian and subsequent time and to original vari-
ations, the thickness of these rocks in any one area is much less
than the total maximum thicknesses of the individual formations.

The stratigraphic subdivisions of the Carboniferous rocks
which are recognized in the southwestern Ogzark area are as

follows:

: 16R. C, Moore, George M, Fowler, and J, P, Lyden, "Tri-State
District of Missouri, Xansas, and Oklahoma," Geol., Soc, Amer, Special
Paper No, 24, Chap, I, pp, 1-12, {1939)

S B\



33

Thickne ss

Carboniferous system

Pennsylvanian subsystem
Des lloines series
Cherokee shale

Shale, dark bluish, gray, brownish, and
black, Clayey to sandy, containing sheets
and lenses of medium- to fine-grained sand-
stone, thin discontimious limestone beds
and coal beds; generally absent in eastern
part, of Tri-Stabte district; thickness up to
MtQ . - . - . - - . - - . . - - .

Imporbant unconformity

Mississippian subsystem
Chester series
Carterville or "Mayes" formation
Shale, limestone, and sandstone, discon-
timwous, mostly filling solution hollows in
underlying limestone, comprise the Carter-
ville beds, recognized in the Joplin area;
thickness, 0-50 feel; the so-called “Mayes
limestone," consisting mostly of noncherty
gray thin- to medium-bedded Llimestone is a
fairly continmuous formation in the Oklahama-
Kansas mining {isld; locally, as in the Miami
syncline, contains ore deposits; thickness,
5toabaut80feet............

Unconformity

lieramec series
St,. Louls limestone

Limestone, gray, dense, fine-grained; it is
probable that this formation was formerly
eontimwous over the Tri-Stalte distriet but
it has been eroded except in areas a short
distance northeast and southeast of Jopling
% is poositle that thin remnants may exist
locally in the Oklahoma-Kansas mining f{ield
Unconformity

Warsaw limestone (comprises upper part of the
Boone limestone as this term is employed in the
Tri-State area)
Limestone, light-gray, medium- to coarse-
grained, fossiliferous, mostly crinoidal,
abundantly cherty in many places; beds mostly
more than a footl thick; some beds dolomitiej
contains ore deposits in some places, The

feet

150

o= 8o

0-120
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following zones (Fowler and Lyden) are

recognized in the Oklahoma-Kansas mining

field,

B~ Limestone and dolomite, light gray and

brown; some white and blue chert; thick-

ness variable on account of erosion, . « « 0-40
C~ Chert, white and blue; gray to brown

limestone; commonly more chert in basal

10 fm. - - - - . - - K - - - - K . . . . 25-32
D= Chert and limestone; the chert is com-

monly white "eotton rock" but some of it

is white and dense; limestone, light-brown;
contains commercial ore bodies in some
mim'.....‘...t.....l.'. m’
E- Chert and limestone; the chert gray and

brown; limestone and locally brown dolo-

mite; an important ore bed, containing
_Ohhmgalem.oocoococoo--c 5- 8
F- Limestone, light brown; chert, white
“cottonrock".........-..... ]-2"'15
G- Limestone, gray and brown, mostly thin-

bedded; chert, brown and gray to white; an
imporbantorehoriﬂon...-’.-.-.. 10-12
H~Limestone, gray and brownj chert, brown

and gray, in alternating beds mostly 2 to 5

inches thick; and important ore zone in many
placel..............-..o 13~15
J= Limestone, brownish to very dark-gray,

slightly greenish and shaly; contains some

chert; very glauconitic; normal thickness

about 5 feet but it is locally less than a

foot, and depressions in underlying Keokuk
limestone are filled with rock lithogically
similar to zone J except that it is slightly

more shaly than normal, Fovler and Lyden

have found oolite locally in drill holes and
underground workings in this horiszon . . . 1-50
Total thickness of Warsaw limestone in the
Tri-State district, 86 to 195 feet; nomal
averageabout.............-. 125
Un t

Osage series (comprises middle and lower part of
the so-called Boone limestone)
limestone
Keomstm‘ s gray, medium- to coarse-grained,

abundantly fossiliferous in most places;
erinoidal; bryozoans commonj chert light-
gray to white in beds and nodules, On out-
crop, four members can be differentiated



35

readily in most places, in order from top
downward, (a) Crinoidal limestone and chert,
about 40 feet, (b) Short Creek oolite, about
6 feet, (e¢) Crinoidal limestone and chert,
about 85 feet, (d) Grand Falls chert, 0 to
35 feet, discontimious, The zones defined
by Fowler and Lyden in the Oklahoma-Kansas
mining field are as follows:
. K~ Limestone, gray, crinoidal; contains abun-
dant nodules of chert; an Ilmportant ore zone,
locally absent; nomal thickness . « « « « « 8-12
L~ Limestone, gray, medium=- to coarse-grained
massive; massive gray chert or "cotton rock";
locally absent; normal. thickness « « o« « « » 25-30
M- Limestone, gray, the top 4 to 6 feet
oolitic (Short Creek), but colitic texture
is mostly unrecognizable in areas of mineral-
ization; chert oeccurs in large nodules; an
important ore horizon in many places, In
ommm.ﬂiﬂgm.o’ooooo 8-22
In Oronogo, Missouri, mining feld + « « « » 60-85
N~ Limestone, gray, massive; commonly white
"cotton rock” chert and gray samewhat nobtled
chert, occurring locally in very large
nodules (Lo 15 feet horizon diameter by a
foahthiﬁkoa--.............o 20"25
0= Chert, gray, dense, in bands and round flat
nodules; some limestone; an important "sheet-
ground" ore zone; equivalent of upper part of
Grand Falls cherbe o ¢« ¢ ¢ s ¢ s 086 5 ¢ 4 & 8- 9
P~ Chert, gray, in bands, and in large flat
nodules; some limestone; mineralized locally  8-11
Q= Chert, gray, dense; and limestone, gray,
m&‘.“;mmmnm.p-ooooo 17-18
Total thickness of Keolmk limestone, 80 to
mfm;mmﬂlawrag’mt'oo.coo 110

Unconformity

Burlington limestone
Limestone, light-gray, coarse-grained, crinoidal,
massive; contains white clert nodules and thin
beds; fossiliferous; absent throughout all of
mining area of Tri-State district, insofar as
known, but present on its borders especially "
T T TR L R R 0--50

Unconformity

Reeds Spring limestone
Limestone, dark~bluish, medium- to fine-
grained, thin to medium beds; abundantly cherty,
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the chert very dark, occurring as very
irregular-shaped nodules and thin beds
alternating with the limestone; in places,
dolomitic; contains some ore deposits,
This is zone R of Fowler and Lyden; its
thickness southeast of the Tri-State area
locally exceeds 100 feet but within the
mining area it ranges from about + « « + « o 1560
Unconformity (?)

St. Joe (or Pierson) limestone
Limestone, bluish~gray, fine-grained with
disseminated ecrystalline calecite grains,
medium~bedded, noncherty, The 5t, Joe
limestone is developed typically to the
south; the equivalent Pierson limestorne is
distinguished by its magnesian to dolomitic
character and the presence of more or less
common chert nodules, Both St, Joe and
Fierson occur in the Tri-State district.
AV@I‘&@'S thickness, BDOUMb & o % & %« 5 5 ¢ » 20
Unconformity

Kinderhook Serdes
Northview formation
Shale, olive-green to brownish, calcareous;
sandstone, soft, locally, fossiliferous, thin
or absent in most of Tri-State distriect but
in its vieinity attains thickness of more
than 100 feet, Ave:‘age...;....... 5

Compton limestone
Limestone, gray to dove, very Iine, densej
in thin somewhat nodular beds with caleareous
shale partings; berren of ore deposits . « « 5«20

Unconformity

Chaitanooga shale
Shele, black, fissile, hard; absent through-
out Tri-State district, insofar as known, bubt
borders it on west, south, and southeast, Grades
locally irto dark"gra»y shale « « » s o 5 s » 0=40

Important unconformity
Ordoviecian rocks; about ¢ 4 o ¢ ¢« « « s o » = o @ 1200

vese The Keokuk limestone comprises bluish or blulsh-gray fine,
medium~ and coarse-grained limestone and abundant chert, The
limestone beds appear as comparatively even layers, some of which
are only slightly crinoidal, others made up almost wholly of

A\
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erinoidal remains. The beds range in thickness from less than
a foot to 2 or 3 feet, The chert is mostly white to light-gray
and occurs typically in the fomm of flat elliptical masses and
as more or less continuous beds, In areas of deformation and
mineralization much or all of certain zones appears to be re-
placed by chert. The Keoluk limestone is readily differentiated
from the underlying Burlington by its fauna, especially by
abundance of bryozoans which are almost entirely lacking in the
Burlington beds, The Keokuk is separated also from the under-
lying Reeds Springs limestone by lithologic differences, both
of the limestone and the chert, and by fossil evidence. The
Keokuk limestone is overlain disconformably by the Warsaw lime-
stone, the boundary as now recognized occurring about 40 feet
above the Short Creek oolite. The Keokwk and Varsaw beds are
very similar in lithological and faunal characters and are

11y separable only by determination of their position in
relation to the thin glauconitic and phosphatic bed (J bed of
Fowler and Lyden) which marks the base of the Warsaw, This
zone in turn may be identified from study of its relation to the
Short Creek oolite as a stratigraphiec datuwn., In most parts of
the Tri-State district, however, the glauconitic zone can be
identified in drill cuttings more readily than the oolite,

The Keokuk limestone overlies the Burlington limestone dis-
conformably in the eastern part of the southwestern iiissouri
Wississippian area. It rests disconformably on Reeds Spring
limestone in the western part of this area which includes the
Tri-State mining district, The Keokuk limestone is succeeded dis-
conformably by the Warsaw limestone, or where VWarsaw beds have
been eroded by limestone of Chester (upper lississippian) age,
or by lower Pemnsylvanian (Cherokee) shale and sandstone,

The average total thickness of Keokuk beds in the Tri-

State mining distriet is about 110 feet; in adjacent part of
southwestern Missouri 1t is commonly about 125 to 140 feet,

Named subdivisions of the Keokuk limestone are the Grand
Falls chert, at the base, and the Short Creek oolite, near the
top. The Grand Falls chert is an irregularly bedded mass of very
dense "butcher knife" chert, mostly light-gray in color, which
appears light~yellowish-brown or dark-brown in weathered exposures.
Tneluding beds below water level at Grand Falls, the type loeality
south of Joplin, Hissouri, its thickness here neasures 35 feet,
but within a distance of half a mile or less to the west the
chert disappears, possibly because of overlap against a local
structural "high®, Despite local discontinuity, the CGrand Falls
chert is identified over hundreds of square miles of territory
in the Tri-State District, It is a zone of extensive sheet-
ground mineraligzation in the Joplin-VWebb City portion of the
Tri-State district and is apparently identifiable in the deepest
workings of some mines in the Oklahoma-{ansas mining {leld.

The Short Creek oolite is a light-gray massive oolitic lime~
stone which rather commonly appears as a single bed 4 to 5 feet
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thick, It appears to be continuous throughout the soubthwestern
Missouri area and in adjoining States wherever the proper strati-
graphiec horizon is present, It is one of the most valuable
stratigraphic datum planes in the upper part of the Osage lime~
stones, It is generally identified as belonging in the top
portion of the M zone of Fowler and Lyden,

According to observations by Fowler and Lyden there is
locally as much as 40 feet of beds above the Short Creek oolite
that are assignable to the Keokuk limsstone, the contact between
Keokuk and Warsaw beds being drawm ab the inferred horizon of
disconformity at the base of the glauconitic sediments of Fowler
and Lyden's zone J., The base of the J zone, that is basal arsaw,
locally extends dovmward to and possibly below the horizon of the
Short Creek ocolite,

No new information concerning the age of the Short Creek Oolite
has been developed during the investigation and its assignment by Fowler

and Lyden to the Keokul nember of the Boone formation is accepted,




CHAPTER IV
STRUCTURE

In preparing a structure map using the Short Creek as the datum,
elevations were taken at {requent intervals along the outerop using an
aireraft albimeter and an aneroid barometer. Many bench marks and other
known elevations within the limits of error of the instruments were
available and in addition the surface of Grand Lake was very useful as a
widespread datum letel, All elevation readings were compared with a
known elevation within thirty minutes or less so that the effects of
pressure and temperature changes were minimized, All elevations taken
by the above method were considered to be within a limit of error of
five feet., OSubsurface elevations were obtained from well logs and from
published figures given by Veidman. In the case of wells drilled in
recent years the surface elevation had been determined by an engineer's
level and the elevation of the bed is considered to be within the five
foot limit of error which might be caused by improper sampling., It is
standard practice in this district to take samples of the awttings at
five foot imtervals, In using the figures published by Weldman™!, de~

temination of the surface elevation of the drill holes was done by

178. Weidman, op. ¢it,, 1932, p, 16,
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spotting the locations on contour maps published by the U.S.G.S,, vhich

have a contour interval of ten feet, These maps are on a scale of 4"
to the mile and thus show considerable detail, The topography of the
northern part of the county covered by these maps is gently rolling and
thus the elevations interpolated from the maps are considered to be
within a limit of error of 20 feet and the elevation of the Short Creek
within 25 feet.

In addition to the elevations taken on the Short Cresk, the con=-
tact of the Mayes formation on the Boone was followed using VWeidman's
map and elevations were taken at intervals of one mile or less throughout
the county., 1In taking these elevations along the contact no practical
difference in determining the top of the Boone from that mapped by
Weidman was found, and his location is considered correct. The contact
is marked in meny places by a chert pebble conglomerate above which no
bedded cherts are ever found. UWhere the conglomerate is absent the top
of the Boone can be distinguished by the uppermost chert bed, and where
outerops are covered by soil there is a distinet change in color from a
slightly reddish soil of the Boone to a darker soil of the Mayes. The
area of ouberop of the Mayes-Boone contact is generally flat or slightly
rolling so that misplacing the contact by several hundred vards in hori-
zontal location would seldom make more than ten feet difference in ele-
vation. Where the slopes are more steep the contact is usually easily
found because of the inereased erosion and removal of the soil, especially

along ditches on roadsides.,
The interval between the top of the Boone and the top of the

y NG
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Short Creek in the northern and cenmtral portions of Ottawa County, as

shown by numerous well logs, varies between 110 and 145 feet with the
modal interval of 120 feet, This interval was used to project the ele~
vation of the Short Creek in subsurface., A limit of error of 25 feet
was placed on these elevations,

Additional elevations were taken on the top of the layes and
assuming an interval of 160 feet to the Short Creek, elevations were
spotted and used only as a guide for contouring as it was realized the
thickness of the Mayes varies from 20 to 60 feet, usually because of
pre~Pennsylvanian erosion which in some cases in the mining district may
have removed the layes entirely, Elevatlons obbained from the above
datum were given a limit of error of 50 feet, and were used only in the
western part of the county as a guide,

The structural relief of the Short Creek ranges from 1,200 or
more feet above sea level in the southeastern part of the county to 450
feet above sea level in the northwestern part, (See Figure 17)., The
regional dip is generally northwesterly at a rate of 20 to 25 feet per
mile. This is camplicated by a series of gentle folds whose axes trend
northeast-southwest, with dips on the flanks of 50 to as much as 150
feet per mile, In addition to these smaller folds three prominent
sbructural features are present, These are the Horse Creek anticline,
the Seneca syncline, and the liaml syncline,

In determining the structure of the Miami syncline and the

Seneca syncline, sections and figures published by ir\%'ej.dxmlrxl8 and Fowler

18, Weidmen, op. Git., 1932, p. 16.




4 ~
/
/
-~

42
and Lydenl9 were used to project the position of the Short Creek, The
Miami syncline had been studied in the mining district where undergroumd
workings have cut it extensively. The structure of the Seneca syncline
is a little more obscure in Ottawa County but interpretations based on
stratigraphic sequence and dips of outcropping beds give some infor-
mation,

The Horse (reek antieline, first named and described by
Siebem;hslzo, extends across the southern portion of the county, The
fold starts a few miles southeast of Big Cabin in Craig County and trends
northeastward to the mouth of Cowsldn River to intersect the Seneca syn-
cline, The axis of the fold is well exposed in the bluffe on the east
gide of Grand Lake at this poimt, From here the fold widens out and
swings to the east, djing out east of Tiff City, Missouri. The dips of
the beds on the north side of the fold in Ottawa County are in general
from 150 to 200 feet per mile and merge with the south limb of the Seneca
syncline, On the south side of the anticline the dips are much more pro-
nounced, ranging from 5 to 10 degrees, Dips as much as 18 degrees have
been reported farther south, The south limb of the fold merges into a
syncline with a general east-west axis along the course of the Cowskin

River, lying in Delaware County, The structure of this region wes not
studied in any detail by the writer, The axis of the fold plunges to

the southeast and passes out of the county southeast of Afton, This

19¢. 1, Fowler and J, P, Lyd.en, "The Ore Deposits of the Tri-

State Distriect,” (Am. Int. Min. Metall. fng. Ir., Vol, 102, 1932), pp.
225229«

20¢, B, Siebenthal, "iineral Resources of Northeastern Oklahoma.,®
(U, S, Geol, Survey Bull, 31.0, 1907), pp. 187=-228,
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broad anticline is responsible for the westward swing of the Mississippian

beds in the southern part of the county, This fold is not only structur-
ally but topographically the highest part of Ottawa County, the highest
point in the county being reached in Sec, 27, T. 26 N., R. 24 E,, with
an elevation of 1,130 feet above sea level, At the point where the fold
crosses Grand River the St, Joe limestone, Chattanooga shale, and upper
part of the Cotter dolomite were exposed for a distance of almost a mile
in the bluff and deep ravines on the east side of Grand River. This
locality, which was the only exposure of these lower beds in Ottawa
County, is now covered by the waters of Grand Lake,

The Seneca syncline is probably the most prominent structural
feature of the extreme northeastern part of Oklahoma, It extends from a
point west of Chouteau northeastward into Missouri near the towm of
Spurgeon, For most of its length Siebenthalzl describes it "as a double
or in places miltiple fault letting down a block of Boone and younger beds
into the Boone on either side. The width of the dowm~dropped block varies
from 200 feet Lo more than 1500 feet, and with the strata on either side
dipping more or less steeply toward the faulted block,"

In Ottawa County the faulted character of the Seneca syncline
is not pronounced and in most places actual faulting is absent or very
small in magnitude with most the displacement due to folding. The syn-
¢linal character of the fold together with its faulted expression was
well exposed in the bluffs on the west side of Grand River opposite the

mouth of Cowskin River, but this is now completely covered by Crand

e b

e ‘
““g, E, Siebenthal, op. cit., Pps 197-198,

o N\



J
r'g
v
o’

Lh
Lake, Throughout most of its path across Ottawa County the syncline is

somewhat obscure and marked only by slight changes in dip of the Boone
along its axis, Near Seneca, Missouri, on the east line of the county,
Weidman found that the fold has brought Cherokee shale down into its

axis indicating as much as or perhaps more than 150 feet of displacement,
Drill records and study of surface outcrops at this point indiecate it is
a2 synclinal fold and not a feult although small faulting may accompany
the folding, DBetween the exposure on Grand River and the above mertioned
place near Seneca the fold is marked usually by fracturing and slight
dips in the Boone, The wrlter was wnable to find the Short Creek exposed
along the axis of the fold at any point although it should be present
near Seneca in the synelinal fold there., The oolite is present less
than two miles to the north where it has a thickness of 5 feet and
failure to find it south of Seneca is probably due Lo tLhe thick covering
of chert mantle and soil which blankets the area maldng good outerops a
rarity.

The Miami syncline, a well-kmown feature of the Miami-Picher
mining district, has been called the "ldaml fault®, “Uiami trough®, or
the ™iiami shear zone", It is undoubtedly a syncline with faulting
oceurring on both limbs in several places in the mining district, The
syncline enters the county on the north line of Sec, 17, T. 29 N.,

R. 23 B., extending generally South 25° West and leaves the cownty one
mile west of Afton., Surface indications of the fold are found just west
of Blue ¥ound north of Picher where Weidman described the Pluejacket
sandstone member of the Cherokee shale as being structurally same 200

feet lower than its outcrop on Blue Mound, The syncline is found in

y N\
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many mines with one of the best exposures in the Blue Goose mine south~

west of Cardin, The dip of the limbs is quite variable ranging from a
few degrees up to as much as seventy, The syncline extends from a point
near Crestline, Kansas, southwestward into Delaware County for a distance
of about ten miles, The position of the axis of the fold can be dis-
tinguished on aerial photographs in the southern part of the county and
extending into Delaware County but the northern part of the fold is
obscured by thick soil and alluvium. The axis of the syncline crosses
the Neosho River just west of iiami and at times of extreme low wabter
erumpled and broken strata of the liayes can be found in the bed of the
river., The Pennsylvenian beds in general do not show these contortions
to the same extentj however, at the exposure west of Afton the beds in-
cluding the Cherokee are highly folded so areas of more highly folded
Pennsylvanian rocks elsewhere mey be obscured by the absence of resistant
beds in the shale, Slebernthal and others have suggested that solution of
limestones in the Boone allowing slumping of the chert beds along a fault
or fracture zone could account for the syncline, This theory has some
merits; however, deep water wells drilled in the northeast part of Miami
during 1944 along the east limb of the fold show equal displacemert of
the underlying Ordovician beds which would indicate that the fold is due
to tectonic forces, The axis of the fold is undulating, dividing the
fold into a series of basins which Fowler and L:,vclen‘?2 describe as
elongate, varying in width from 1,200 to 2,500 feet and from two to three
times this in length, The depth of the basins varies from 100 to 200 ft.

220’. M, Fowler and J, P, Lydenp op. Cit., 1932’ P. 228,
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In addition to the above mentioned larger structural features

there are a number of smaller and more gently warped folds complicating
the northwesterly dip of the Boone, These in general have an axial trend
about North 45° Zast and dips on the limbs of from 50 to 100 feet per
mile, Because of the regional westward tilting the northwest side of
the small anticlines shows the steeper dips s the southeast side in many
cases having dips less than 20 to 25 feet per mile. lost of these struce
tures are not immediately apparent in the field but in several places
along Spring River where the axis of a fold has been cut by the stream
the dip of the norbhwest anticlinal limb is shown in the bluffs on the
west side of the river., This is easily seen at Devil's Promenade bridge
across Spring River east of Quapaw where the beds dip rapidly to the
north in the form of a monoc¢line or more likely a small syncline with
the axis about one mile to the north, For purposes of identification
this fold will be called the Lincolnville synecline after the abandoned
mining camp in See, 31, T, 29 N., R, 24 E, which lies on the axis, This
syneline is from one~half to one mile in width and extends Horth 50°
Bast from south of Quapaw to the northeast corner of the counmty. The
structural displacement is less than 100 feet,

A larger anticlinal fold is found to the south which in this
Jiscussion will be called the Dripping Springs anticline for its ex-
posure soubh of the Dripping Springs bridge east of Miami on Spring
River. The axis of this fold is in general marked by the course of
Warrens Branch on the east side of Spring River, This fold is from one

to two miles in width, broadening across the axis to the east, Dips are
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generally less than 50 feet per mile.

The southeast limb of the above mentioned anticline merges with
the northwest limb of a syncline with an axis just north of Shawmee
Branch extending to the northeast parallel to the axis of the Dripping
Springs fold, This syncline is perhaps a mile in width with slightly
sharper dips than the anticline to the north but still less than 100
feet per mile.

South of these folds the minor structures begin to be affected
by the Seneca syncline and the Horse Creek anticline and their detail is
lost, In the western half of the county insufficient points on the Short
Creek datum level make detailed analysis of the structural picture ex-
tremely difficult, It is the opinion of the writer, however, that the
minor folding of the Boone pre-dates the warping of the Permsylvanian
beds to t.k(za west, It is reasonably certain the lfiami and Seneca syn-
clines are younger than the above mentioned minor folds, and probably
the Horse Creek anticline also ante-dates the folding, Whether the axial
trend of these minor lMississippian folds coincides with the folds of the
Ordovician beds below is not lnow at this time. An inberesting indi-
cation that there may be some correlation of the two was shown when the
vriter had occasion to make a map showing the thicknese of the Chattanooga
shale in the northeé.stern counties of Oklahoma, Axes of thick and thin
Chattanooga with a trend paralleling the axes of the minor folds of the
Mississippian beds of Ottawa County were found, The conclusion the writer
drew from this was that the almost peneplained surface of the Ordovician

reflected the structure in such a way that when the Chattanooga sea
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flooded the area, thick sections of the shale indicated lower lands,

The lower lands of the Ordovieian surface may be the axes of anticlines
and the higher lands axes.of synclines, This summise needs much further

testing before acceptance,




CHAPTER V
SUMMARY AND CONCLUSIONS

The Short Creek Oolite is a definite mappable unit extending
over a wide area of northeastern Oklahama, southwestern llissouri, north-
western Arkansas, and southeastern Kansas, It occurs in the upper part
of the Keokuk subdivision of the Boone formation, It may be distinguished
from other oolites which lie near its stratigraphic position by the uni-
formity of texture, characteristics of weathering, absence of glauconite,
and relatively constant thickness. :

In Ottawa County the Short Creek serves as an excellent datum
plane for structural mapping. Its outcrop may be followed easily except
for local areas of obscurity caused by a covering of chert mantle (See
Figure 1 in folder), and in subsurface the bed may be identified readily
from cutbings. A structure map (Figure 17 in folder) drawm on the top
of the Short Creek shows regional northwestward dip complicated by
northeast-southwest trending folds with relatively gentle dips on the
flanks., Three major folds, the ifiami syncline, the Seneca syncline, and
the Horse Creek anticline are mappeds ‘

A chemieal analysis shows the Short Creek to be very high in
1ime content, Several possible quarry sites exist where the sboz}e may be

obtained for industrial use as well as for agricultural purposes,

49

y N\



BIBLIOGRAPHY
Bastin, Edson 3,, "Lead and Zinc Deposits of the Mississippi Valley
Region," (eol, Soc, Amer,, Special Paper No. 24, 1939.

Bramner, J. C., and Simonds, F. W., Ark. Geol., Survey, Anmual Report,
ls8g, Vol. 4, pp. xiii, 27-37.

Fowler, G. M., and Lyden, J. P., "The Ore Deposits of the Tri~State
Eiatrict,“ @o‘ inst,. Lﬁn’ ﬁ@taé-‘lg M’ Vol. 102’ PP 2%“'
251, 1932.

Giles, A, W,, "Boone Chert," Geol, Soe, Am, Bull,, Vol, 46, pp. 1815-1878,
1935,

Landon, L. R., "Stratigraphy of Osage Subseries of Northeastern Oklahoma,”

Hoore, R. C,, Fowler, G, M., and Lyden, J. P,, "Lead and Zinc Deposits
of the liississippi Valley Region," Geol. Soc. Am,, Special

Purduve, A. H. and Miser, H. D,, "escription of the Bureka Springs-
Harrison Quadrangle,® U, S, Geol, Surv, Atlas, Bureka Springs-
Harrison Folio (MWo. 202), 1916,

Siebenthal, C. E., "ineral Resources of Northeast Oklahoma," U, S. Geol,
surve m. v 2 Dhs 1-67“‘228, 1908.

, Unpublished mamuscript, U. S. Geol. Survey.

Smith, W. S. T., and Siebenthal, C. E., "Description of the Joplin Dis-
trict," U, S, Geol, Survey Atlas, Joplin Distriet Folio, (No,
148), 1907.

Snider, L. C., "Geology of a Portion of Northeastern Oldancri., - .lla,
Geol, Survey Pull. 24, 1913.

Vieidman, Samuel, "iami-Picher Zinc-Lead District," Okla, Geol, Survey

Bull, 56, 1932.




This volume is the property of the University, but the literary rights of the author are a separate
property and must be respected. Passages must not be copied or closely paraphrased without the pre-
vious written consent of the author. If the reader obtains any assistance from this volume, he must give
proper credit in his own work.

A library which borrows this thesis for use by its patrons is expected to secure the signature of
each user.

This thesis by has been used by the

following persons, whose sighatures attest their acceptance of the above restrictions.

NAME AND ADDRESS DATE




	1951_Speer_John_Thesis_001
	1951_Speer_John_Thesis_002
	1951_Speer_John_Thesis_003
	1951_Speer_John_Thesis_004
	1951_Speer_John_Thesis_005
	1951_Speer_John_Thesis_006
	1951_Speer_John_Thesis_007
	1951_Speer_John_Thesis_008
	1951_Speer_John_Thesis_009
	1951_Speer_John_Thesis_010
	1951_Speer_John_Thesis_011
	1951_Speer_John_Thesis_012
	1951_Speer_John_Thesis_013
	1951_Speer_John_Thesis_014
	1951_Speer_John_Thesis_015
	1951_Speer_John_Thesis_016
	1951_Speer_John_Thesis_017
	1951_Speer_John_Thesis_018
	1951_Speer_John_Thesis_019
	1951_Speer_John_Thesis_020
	1951_Speer_John_Thesis_021
	1951_Speer_John_Thesis_022
	1951_Speer_John_Thesis_023
	1951_Speer_John_Thesis_024
	1951_Speer_John_Thesis_025
	1951_Speer_John_Thesis_026
	1951_Speer_John_Thesis_027
	1951_Speer_John_Thesis_028
	1951_Speer_John_Thesis_029
	1951_Speer_John_Thesis_030
	1951_Speer_John_Thesis_031
	1951_Speer_John_Thesis_032
	1951_Speer_John_Thesis_033
	1951_Speer_John_Thesis_034
	1951_Speer_John_Thesis_035
	1951_Speer_John_Thesis_036
	1951_Speer_John_Thesis_037
	1951_Speer_John_Thesis_038
	1951_Speer_John_Thesis_039
	1951_Speer_John_Thesis_040
	1951_Speer_John_Thesis_041
	1951_Speer_John_Thesis_042
	1951_Speer_John_Thesis_043
	1951_Speer_John_Thesis_044
	1951_Speer_John_Thesis_045
	1951_Speer_John_Thesis_046
	1951_Speer_John_Thesis_047
	1951_Speer_John_Thesis_048
	1951_Speer_John_Thesis_049
	1951_Speer_John_Thesis_050
	1951_Speer_John_Thesis_051
	1951_Speer_John_Thesis_052
	1951_Speer_John_Thesis_053
	1951_Speer_John_Thesis_054
	1951_Speer_John_Thesis_055
	1951_Speer_John_Thesis_056
	1951_Speer_John_Thesis_057
	1951_Speer_John_Thesis_058



