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ABSTRACT

Consolidated rocks of Pennsylvanian age exposed in Labette
County have an aggregate thickness of about 750 feet and ell ere
sedimentary. The section extends from the Chelsea Sandstone of the
Cabaniss Formation at the base to the Chanute Shale at the top.

In general, the sandstones and shales thicken vhereas the lime-
stones, especially those of the Kansas City CGroup, thin from north to
south, Southwest of sec. 19, T. 33 S., R, 18 E., the Hertha Limestone
is not identifiable in the field. The coral Chaetetes is common in
limestones of the Marmaton Croup; Chaetetes bioherms comprise much
of the Altamont Limestone,

Silt and gravel deposits of Wisconsinen end Recent ages with an
average thickness of sbout 25 feet underlie the flood plain of Neosho
River and other stream valleys. Terrace deposits of Illinoisan age
occur locally in the valleys of Neosho River, lLabette Creek, and Big
Hill Creek. Thin deposite of gravel and clay tentatively designated
as Kansan in age are found locally on the upland.

The Prairie Plains Monocline imparts a northwest dip of about 25
feet per mile to the Pemnsylvanian rocks, Minor departures from the
regional dip are seen in the southwest part of the county.



LVTRODUCTION

PURPOSE AND SCOFE OF INVESTICATION

A study of the geology end ground-water resources of Labette
County, Kansas, was begun by the author in June, 1962, for the State
Geological Survey of Konsas and the United States CGeological Survey.
This report includes the results of the investigation of the distri-
bution, thickness, and lithology of the outcropping rocks in the
county. These data will be published in a slightly modified form,
with a discussion of the ground-water resources of Labette County,
vhen hydrologic investigations in the area have been completed.

LOCATION AND EXTENT OF AREA
Labette County is in southeastern Kansas and is bounded on the
north by Neosho County, on the east by Cherokee and Crawford counties,
on the west by Montgomery County, and on the south by Craig and Nowata
counties, Oklshoma, The county contains all or parts of 25 townships

and has an ares of about 650 square miles,

METHODS OF INVESTIGATION

Tleld Studieg
The geology was mapped in the field during the summer of 1962 and
October, 1963, on aerial photographs with a scale of approximately
1:20,000 furnished by the United States Department of Agriculture.
-



3
Mapped geologic contacts were transferred to a base map with a scale of
1:62,500 prepared by the Kensas Highway Department. The transferral
was made by using e grid system on the photographs and base map.
Several dogzen stratigraphic sections were measured, and most of these
have been included in this report.

Test holes in consolideted sediments in Neosho River valley and
other stream valleys were drilled with e truck-mounted power auger
owned by the United States Geological Survey. Sample logs were made
for each test hole at the drilling site.

After geologic mepping was completed, lithologic samples were taken
from selected outcrops.

Leboratory Studies
Samples obtained from the augered test holes were examined in the

laboratory with a2 hand lens to determine if microfossils were present.
None were found,

Acetate peels of vertical sections cut through limestone and
calcareous sandstone samples were prepared for study and some were
reproduced photographically for illustration purposes. All photographic
printe of acetate peels used as illustrations in this report are
oriented so that the upper surface of the sample shown is toward the
top of the page.

TEST-HOLE NUMBERING SYSTEM
The test-hole nuubers used in this report give the location of
the holes according to the General Land Office surveys. The test-hole

number is composed of township, range, and section numbers, followed



by lowercase letters that indicate the subdivision of the section in
which the hole is located, The first letter indicates the quarter
section, and the second letter denotes the guarier-quarter section,

or W-acre tract. The l60-acre and L0-acre tracis are designated a,
b, ¢, or d in a counterclockwise direction, begimning in the northeast
quarter. An example of the numbering system is given in Figure 1.

PREVIOUS INVESTIGATIONS

The stratigraphy of the Pennsylvanian rocks in Labette County
and adjacent counties in southeastern Kansas has been studied by many
geologists. Haworth (1898) discussed the coal measures of Kansas,
Sayre (1930) described the fauna of the Drum Limestone in the state.
Moore (1936) presented a classification of the Pemnsylvenian rocks in
Kansas, Pierce and Courtier (1937) described the coal resources of
Crawford, Cherokee, and Labette counties, Jewett (1941) classified
the Marmaton Group in southeast Kansas and in 1945 published a
description of the stratigraphy of the Marmaton Group. Howe (1956)
deseribed the stratigraphy of the Cherokee Group in southeast Kansas,
Emery and others (in review) discussed the stratigraphy of the
Pleasanton Group in Kensas, O'Connor (in preparstion), Jungmann (in
review), and Seevers (in preparation) have studied the geology and
ground-water regourcer of Montgomery, Heosho, ané Cherokee countiecs,
respectively., Seevers and Jungmenn (1963) described Pleistocene deposite
in Neosho River valley.
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Fig. 1.--Generalized map of Labette County illustrating test-hole
numbering system used in this report.
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SIRATIGRAPHY

The terminology used to describe the bedding of the geologic units
in the discussion of the stratigraphy of outceropping rocks is that
proposed by McKee and Weir (1953, p. 383) and modified by Ingram
(195%). Grain sizes used in the deseriptions of sandstones, siltstones,
and alluvial deposits are according to the Wentworth Grade Scale as
modified by Dunbar and Rodgers (1957, p. 161). The texture of lime-
stones has been described according to an adaptation of the Wentworth
Grade Scele proposed by Payne (1942, p. 1706).

Several correlation charts showing bedrock unite are given as
figures in the text. Figure 2 is an index to the location of measured
sections shown in these correlation charts. Correlation lines shown
on the charts relate rocks which are considered lateral equivalents of
each other. Exasct time eguivalence of the rocks shown is not necessar-

ily implied.

PENNSYLVANIAN SYSTIM-MIDDLE PENNSYLVANIAN SERIES

besmoinesian Stace

Cherokee Croup
Reconnaissance cxploration during field work for this report
indicated that a detailed treatment of the complex stratigraphy of the
Cherokee Group (Moore, 1949, p. 37, 39) would require more time than
7
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Fig. 2,--Index map of Labette County showing locations of correlation
charts A-A' (Fig. 4), B-B' (Fig. 8), CC' (Fig. 11), D-D'
(Fig. 15), and E-E' (Fig. 17). Numbers refer to locations of

measured sections.




wes allotted for field work for the entire stratigraphic section.
Therefore, discussion of the rocks of the Cherckee is limited to those
units which are distinctive marker beds and are readily identifiable
in the field, Howe (1956, p. 1-132) has published a detailed study
of the Cherokee Group of southeastern Kansas,
Cobaniss Formetlon

Only part of the Cabanise Formation (Oskes, 1953, p. 1525), the
upper maejor division of the Cherokee Group, crops out in Labette
County, A maximum thickness of about 140 feet of the formation is
exposed in the southeastern part of the area (P cc on Plate 1),

Chelsea Sandstone Member.--The oldest portion of the Cabaniss
exposed in the counly consists chiefly of tan, very fine-grained, silty,
laninated, quartzose sandstone with yellow clay partings beitween beds.
Locally, lenses of thick-bedded, fine-grained sandstone ebout & feet
thick are present. Large scale cross-bedding is common in the lenses,
The maximm thickness of the unit, about 30 feet, is exposed in sec. 2,
T. 35 S., R, 21 E,, on the flanks of the hill at the southern edge of
Chetopa. Thies sandetone is thought to be the Chelsea Sandstone
Member (Smith, 1922) of the Cabaniss because of its proximity to the
Mineral coal bed which is found about 20 feet above the top of the
sandstone at Locelity 46 in SElswisw}: sec, 33, T. 34 S., R. 21 E.

Mineral coal bed.--At Locality 46, 0.3 foot of bright coal lies
above gray underclay containing fossil root impressions and
carbonaceous plant remains, Howe (1956, p. 95) in a section measured
in SWAME} sec. 5, T. 35 S., R. 21 E., described the Mineral coal



(Pierce and Courtier, 1937, p. 69-70) lying below 0.7 foot of dark
gray to black limestone, The section at Locality 46 appears to be
correlative with Howe's section and thus the coal present is
designated Mineral coal., Figure 3 is a peel print of a sample f{rom
the base of the overlying limestone. Small brachiopods and abundant
algal materilal are well seen in this print.

The Mineral coal has been extensively mined in open pits in
Labette County.

Yerdigris Limestone ligmber.--The next unit above the Minersl cosl
which caen be recognized definitely is the Verdigris Limestone (Smith,
in Woodruff and Cooper, 1928). The Verdigris is a distinctive merker
ved generally found 50 to 70 feet below the Fort Scott Limestone
both on the outerop (Fig. L) and in the subsurface,

Two limestone beds, each about 1 foot thick and separated by a gray
calcareous shale pariing, compose the Verdigris Limestone in Labette
County. The Verdigris outcrop shown in Figure 5 is typleal of the
unit in the area.

Gray, tan-weathering, very finely-crystalline; medium-bedded
limestone is characteristic of the Verdigris in the county. The
brachiopod Mesolobus mesolobus is common in the limestone, Figures
6 and 7 are peel prints of limestone from the Verdigris at Localities
41 in SERSWiSW) sec, 35, T. 33 S., R. 21 E,, and 45 in SwlSWiSEL sec.
31, T. 34 8., R. 21 E., respectively, Note the similarity of the two
prints.

Rocks of the Cabaniss Formation above the Verdigris Limestone are
well exposed only in the vicinity of Oswego in sec. 15, T. 33 8.,



Fig. 3.--Peel print of thin limestone lying above Mineral coal in
SE}SHiSN-} sec, 33, T. 34 S., R. 21 E, Xk
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R, 21 E. In general, the portion of the Cabanies above the Verdigris

consists of about 80 feet of gray to itan, silty shale containing

interbedded siltstone laminae and lentils. 4 zone of tan, blocky

shale about 75 foet below the top of the Cabaniss contains many

specimens of the pelecypod Pecten pecten. The following section,
measured at Locality 39 in Swh 4 sec, 15, T. 33 S., R. 21 E,, is

typical of the upper part of the Cabaniss:
Locality 39, SW SV WY sec. 15, T. 33 S., R. 21 E,

Fort Scott Limestone
Blackjack Creek Limestone Member
Limestone, gray, weathers tan, medium-
crystalline
Cebaniss Formation
Shale, black, platy
Breezy Hill Limectone Menber
Limestone, buff, silty, nodular
Unnamed shale
Shale, grayish-tan, silty
Siltstone, gray, weathers reddish-brown
Shale, tan, siliy, interbedded gray siltstone
8il1t, tan
Shale, nmedium-gray, platy to blocky, silty,
lentils of tan silistone as much as 3 feet

thick by 20 feet long
Shale, dark gray to tan variegated, blocky,
Pecien pecien common bedding planes near top

Thickness,

feet

2,0

3.0

1.7

3.0

1.0

15.0
0.8

50.0

8'0



Fig. 5.

--Verdigris Limestone at Locality 41 in SE}SW}Swi sec. 35,
T. 33 S., R. 21 E,

Fig. 6.--Peel print of limestone from base of Verdigris Limestone

at Locality 41. X4 '

1k



Fig. T7.--Peel print of limestone from base of Verdigris Limestone
at Locality 45 in SWwiSWASE} sec. 31, T. 34 S., R. 21 E.
Xh

15
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Breezy Hill Limestone Member.--Nodulaw, tan, silty limestone is
characteristic of the Breezy Hill Limestone (Pierce and Courtier,
1937, p. 33) in the coumty. Average thickness of the member is about
1.5 feet as seen at Locality 25 in WwiSwis¥} sec. 33, T. 32 S.,

R. 21 E. and Locality 39.

Excello Shale bed.--The black, platy shale at the top of the
Cabaniss called Excello by Searight and others (1953, p. 2748) in
Missouri is not of member rank in Kansas nomenclature.

Average thickness of the unit in Labette County is about & feet.
Daxrkegray, phosphatic nodules are common in the shale. Some of the
nodules are pyritized and others contain fossil fragments as muclei,

Marmaton Group

Fort Scott Limestons

The Fort Scott Limestone (Bemnett, 1896, p. 91) is the lowermost
escarpment-forming formation that crope out in Labette County. Three
merbers comprise the Fort Scott, which are, in ascending order, the
Blackjack Creek Limestone (Cline, 1941, p. 36), the Little Osage
Shale (Jewett, 1941, p. 306), end the Higginsville Limestone (Cline,
1541, p. 36). The moximum observed thickness of the formation is
about 28 feet as measured at Locality 44 in SE}SE} sec. 9, T. 34 8.,
R. 20 E., The range in thickness of the Fort Scott is shown in Figure
k., .

Blackjack Creek Limestone Member.--The Blackjack Creek is
generally a medium-gray, medium-bedded limestone throughout the outerop
area., Thickness of the member ranges from sbout 18 feet at iocality



7
4% to only & feet at Locality 40 in the SEMWANEL sec, 21, T. 33 S.,
R. 21 E, Average observed thickness is about 10 feet.

The texture of the limestone is predominantly very finely-
crystalline, but locelly the upper portion is earthy in appeecrance,

At some outcerops medium- to coarsely-crystalline calcite comncentra-~
tions are comsplouous throughout the rock.

Locally in the scuthern pert of the area, nodular, gray chert is
seen near the basce of the member. This chert is especlally conspicuous
at Locality bk where thin siringers of carbonaccous material occur in
the lower few feet of the meumber.

Pusilinide; fregments of bryozos, crinoid columnals, and the
brachiopod Composita are common in the Blackjack Creek, especially
in the upper and lower parts of the member,

Little Osoze Shale Merber, ~~Thickness of the Little Osage ranges
from about 7.0 feet at Locality 40 (SE}SEIMNE} eec, 21, T. 33 8., R. 2
E.) to about 4,5 feet at Locality 4l (SEISE} sec., 9, T. 34 S., R. 20
E.). The most commonly observed thickness is sbout 5 feet.

Dark-gray to black, platy shale is the most characteristic
lithology of the Little Osage. However, at most outerops about 1.5
feet of gray, siliy shale is seen at the top of the member.

Darkegray to black, phosphatic nodules are commonly found in the
middle of the member, At some localities these nodules contain fossils
or fossil fragments end some pyrite. At Locality S0 nearly all the

nodules examined contained one or more specimens of the brachiopod
Orbiculoides capuliformis (McChesney).
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Higgingville Limestone Member.--p complete section of the
Higginsville was not obgerved in the field. Bocause of the extensive
dip slope formed on the member, a thickmess can only be inferred from
topographic maps, The average thickness of the Higginasville seems to
be about 15 feet, Medium-gray, very {inely to medium-crystalline
limestone is characteristic of the member. The member is commonly
very thick-bedded but locally, thin, unduloting beds make up the rock.

Crinoid geolumals and numerous small brachiopods are common., At
some outerops, ac at Locality bY, thin (1-2 millimeter), horizontal
stringers of translucent caleite which may be algal in origin are
conspicuous on fresh surfaces,

The Labette Shale (Haworth, 1898, p. 36) in the asrea conformably
overlies the Higginsville Limestone Member of the Fort Scott Limestone.
Exposures of a complete section of the lLabette are non-existent in the
area., The totel thiclmess of the unit, as inferred from partial
exposures of the shale and elevations taken from topographic maps, is
sbout 75 feet throughout the outerop ares in Lebette County.

Light greenish<brown shale is the predominant lithology of the
Labette Shale, However, in the southern and centrsl part of the area,
as at Locelity %2 in SwiSwlsw)l sec. 10, T. 35 S., R. 19 E, end Locality
36 in Swiewinvd sec, 29, T. 33 S., R. 20 E., thin lentile of sandstone
and siltetone are common in the upper 20 feet of the shale.

At some cuterops in the northern part of the county & thin coal
sout is seen about 17 feet below the bose of the Anne Shale Member of
the Pawnee Limestone (Fig. 2).
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The unit is best exposed in T, 33 5., R. 20 E. In this general
area, a zone of fine-grained to very fine-grained, laminated, quartzose
sandstone occurs near the middle of the Labette. The bed is best seen
at Locality 38 in WélNwisw} sec, 33, T. 33 S., R. 20 E, This sandstone
mey be equivalent to the Englevale Sandstone (Plerce and Courtier,
1935, p. 1061-106k),

Also, in this area at Locality 34 in Swiswlswd see, 3, T. 33 8.,
R. 20 E., two very finely-crystalline, lenticular limestones separated
by a few inches of tan, flaky shele lie near the top of the unit,

Tvo limestone mevbers and two shale mexbers comprise the Pawnee
Limestone (Swallow, 1866, p. 24) in Lebette County. The members ave,
in ascending order, the Amma Shale (Jewett, 1941, p. 316), Myrick
Station Limestone (Cline, 1941, p. 37), Mine Creek Shale (Jewett, 1941,
p. 318), and Laberdie Limestone (Jewett, 1941, p. 320).

Maximum thickness of the Pawnee in Labette County is probably
about 25 feet. This total thiclkmess is not cobserved anyvhere in the
county but is inferved from elevations taken from topogrephic maps and
from obgervations of the thickness in Neosho County near the northern
boundary of Labette County (Jungmann, in review),

png Shale lesber. --The basal menber of the Pawnee is nearly
everyvhere present in the couaty.
Average thickness of the unit is aebout 4 feet, although locally,
as at Locelity 34, in Sviswisw} sec. 3, T. 33 S., R. 20 E,, the
thickness is elightly more than 10 feet.
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Black, platy to fissile shale is cheracteristic of the Anna Shale
although et most ocutcrops a zone of tan, silty shale about 1.5 to 2.0
feet thick, which contains numerous specimens of the brachiopod
Megolobus, is seen at the top of the member. Also, at some localities
light-gray, phosphatic nodules are found in the bLlack shale,

At Locality 34 one badly compressed smmonoid cephalopod was found.
The specimen was too distorted and weathered to afford any more
detailed identification,

Most outerops of ithe Anna Shale contain a bed of argillaceous
limestone about 0.3 foot thick at the base. This limestone is dark
gray, very finely-crystalline, and laminated. Crinoid colummals as
mich as 1.0 inch in diameter are common in the bed., Figure 9 is a peel
print of a sample of this limestone from Locality 36 In SWiSwliwl sec.
29, 7, 33 8,, R. 20 E.

Although the Amna Shale is the basel member of the Pawnee, it vas
found impractical in the field to map the unit because it was not
visible on aerisl photographs; therefore, on Flate 1, the contact
representing the base of the Pawnee Limestone actuslly occupies the
position of the base of the overlying Myrick Station Limestone Member,

ne lember.--In Labette County, the Myrick
Station Limestome ranges in thickness from sbout 0.5 foot, as at
Locality 35 in Nwliwliwl see, 22, T. 33 8., R. 20 E., to as much as
9.0 feet as at Locality 36 in Swhswliuw} sec, 29, T. 33 8., R. 20 E,
The most common thickness observed is about 5.0 feet.
Light-gray to light-tan, very finely-crystalline limestone is
the dominant lithology of the Mywrick Stetion. The member is medi me
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bedded throughout most of the outcrop area. However;, in some
localities the unit is thin-bedded with buif to tan clay partings
between the beds., Vhere the member is very thin, as at Locallty 35,
it is laminated and contains much silt,

Fragmentes of fenestrate bryozoa and crinold columnals are
distributed uniformly throughout the rock at most outcrops. Figure 10
iz a peel print of lirmestone at the base of the Myrick Station at
Locality 34 in SWiSWiSw} sec., 3, T. 33 S., R. 20 E,

Gray, nodular chert, especially ebundant at Locality 36 in Swih
SWiswt sec, 29, T. 33 8., R. 20 E., is conspicuous near the base of
the unit in the central part of the county.

Mine Creek Shale Mepber,--The middle shale member of the Pawnee
Limestone is not well seen in Labette County and is thought to be
missing at most outerops (Fig. 8). The only clear exposure of the Mine
Creek found in the ares is at Locality 35 where the unit consists of
gbout 0.5 foot of gray, silty, flaky shele which contaeins abundant
specimens of the brachiopods Hugtedia and Punctospipifer.

Leberdie Limestope Mepber.-~The Leberdie is poorly exposed
Whroughout Lebetie Comty, Total thickness of the unit as inferred
from geologic profiles comstructed along U.S, Highway 160 east of
Parsons by the Kansas Highway Deperiment is about 17 feet. This
thickness ie in spproximate agreement with the thickness exposed Just
north of the county line in Neosho County (Jungmerm, in review).
Thicknesses inferred {rom topogrephic maps along the outerop throughout
the county are also of the order of 15 to 20 feet.



Figo

2L

10, --Peel print of limestone at the base of the Myrick Station
Limestone at Locality 34 in SwiSwhiswk sec. 3, T. 33 S., R.
20 E, Xk
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The basal & to & feet of the unit is light-gray, ten-weathering,
mediun-crystalline limestone that is medilum-bedded at most outerops.
Locally, as at Locality 35 in NwhiwhlNwl sec, 22, T. 33 8., R. 2 E,,
isolated colonies of the coral Chaetetes, surrounded by s matrix of
very finely-crystelline limestone conteining large fusilinids, are
conmon.,

The upper 10 to 15 feel of the Laberdie Limestone, although not
clearly exposed in the aren, seems to be predominantly thin<bedded and
of the same general lithology as the basal portion. This statement
is based on obsemvationc of thin, weathered blocks of Laberdie found
as float on the dip slope of the member.

Bendere Shale

The Banders Shale (Adams, 1903, p. 32) in Lebette County is
predoninantly a sequence of interbedded sandstone, siltstone, and
sandy shale., Total thickness of the Bandera ranges from about 70 feet
in northern Labette County to nearly 100 feet in the southern part of
the county at the Oklahoma boundary (Fig. 11).

At most outerops of the Bandera in the area, the upper 10 to 15
feet of the formation consists of yellowish-gray variegated, silty
ghale., Locally, however, in the northern pert of the county this
interval is composed of lenticular, flaggy, very fine-grained, silty
sandstone, Current formed ripple marks are conspicuous at some
outcrops of this flaggy sandstone., Near Locality 43 in Swiowlsel
sec. 36, T. 34 5,, R. 18 E., a lenticular sandstone about 1.5 feet
thick occurs near the top of the Bandera (Fig, 12).
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Fig. 12,--Lenticular sandstone near top of Bandera in SWiSWiSE}:
sec, 36, T. 34 S., R. 18 E,
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A zone of very thick-bedded, very fine-grained to medium-grained,
reddish-brown, gquartwzose sandstone nearly 20 feet in thickness is
conmondy found about 20 to 30 feet below the top of the Bandera. This
sandstone body is the "Denmis Sand” referred o by local well drillers.

A stratigraphic section measured along the west line of sec, 17,
T. 33 8., R, 19 E, chows the typical lithology of the Banderz in
Lobette County. The section is as follows:

mlity 1&9, Wt lim 3@3. 17’ To 35 s" R. 19 El

Thickness,
feet
Altamont Limestone
Amoret Limestone Member
Limestone, dark gray, very finely-crystalline 3.5
Bandera Shale
Covered interval 6.0
Shale, yellowish-tan and gray variegated silty,
laninated 3.0
Sandstone, tan, very fine- to medium-grained,
poorly sorted, well cemented with silt 1.0
Sandstone, lenticular, very fine-grained, silty,
laminated at base 2.0
Shale, tan, silty, flaky, siltstone lentils 1.3
feet across 6.0

Sendstone, tan, very fine- {0 coarse-grained,
poorly sorted, medium-bedded at top, thine
bedded to laminated at base 3.0



Bendera Shale {continued) Thickness,
feet
Sandstone, tan, silty shale interbedded 12.0

Sandstone, tan to buff, very fine- to coarse-

grained, poorly sorted, very thick-bedded

generally with some laminated gones;

vertical joints bearing NL79W prominent 17.0
Shele, tan, silty flaky 2.0
Sandstone, tan, very fine- to fine-grained,

micaceous 0.8
Shale, tan, silty; nodules of sandstone with

included caleite, calcareous near top, some

sandstone lentils 15.0

Note: about 30 feet of section covered down to top
of Paunee Limestone 0.5 mile south.

Altamont Limestone
Three members comprise the Altamont Limestone (Adams, 1896, p. 22)

in Labette County. The members are, in ascending order, the Amoret
Limestone (Cline and Greene in Groshkopf and McCracken, 1949, p. 17),
Leke Neosho Shale (Jewett, 1941, p. 331), and Worlend Limestone (Cline,
1951, p. 29).

The Altemont commonly has a thiclmess of about 18 feet in the area.

fmoret Lipectone Nepber.--Dark- to light-gray, very finely-
crystalline, thicke to very thick-bedded limestone about 5 feet thick
is characteristic of the fmoret in the northern part of the county.
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To the south, as at Localitdes 33 (Whnehswl sec. 5, T. 33 S.,
R. 19 E,) end 43 (S¢lswisEl eec. 36, T. 3% 8., R. 18 E,), the
Amoret is as thick as 12 feet (Locality 43) and consists almost
entirely of colonies of Chaetetes., Very finely-crystelline, light-
gray limestone £ills the space between the individual coral colonies.
This local thickening of the member, coupled with the predominance of
Chaetetes in the rock, suggests that locelly the Amoret was formed as
a bicherm with very finc-grained calecareous mud £illing voids between
the Chaetetes colonies,

Figure 13, a peel print of a sample from the Amoret at Locality
L3, shows the sharp contrast between the coralline material end the
very finely-crystalline matarix.

Lake Neogho Shule Mepber.~-~The most predominant lithology of the
Loke Neosho in the county is black, fissile 1o platy shale., Thickness
of the member ranges from about & feet in northern Labette County to
0.5 foot, locally, in the southern part of the county, as at Locality
43 (Fig. 1u),

Black to medium-gray phosphatic nodules gbout 0.5 inch in diameter
are sbundant throughout the shale in most outcrops. Many of these
nodules contain foseil fragments,

Nearly everyvhere the upper part of the Lake Neosho is exposed,
a zone 0.1 %o 1.0 foot in thickness of light-gray, silty, flaky shale
is found just below the overlying Worland Limestone Member, Small
chonetid brachiopods are common in this zone., Perry and Merriam have

reported fistuliporid bryozoa from a site in SELSELSE} sec. 1, T. 34
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Fig. 13.--Peel print of limestone from middle of Amoret at Locality
43 in SWiSWzSEL sec. 36, T. 34 S., R. 18 E. Note sharp
contrast between coralline material and very finely-
crystalline limestone. Xu



Fig. 1k4,--Quarry face of Altamont Limestone at Locality 43 in SWi
SWASE} sec. 36, T. 34 S., R. 18 E. Lake Neosho Shale,
indicated by arrow, is black shale break 0.5 foot thick,

32
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S., B 19 E, (D. F, Merriam, personal commmication).

Vertical jointing is conspicuous on weathered outcrop faces
throughout the area. Orientation of the joints is approximately
N&5o,

Worland Limestone lember.~--Light-gray, tan-weathering, very
finely-crystalline, very thick-bedded limestone is the predominant
lithology of the Worland in the area., The average thickness of the
perber is about £.0 feet but locally, as at Localities 31 and 16 in
Nwinwiiwd see. 35, T. 33 S., R, 18 E., and SE}SE}SE} sec. 1, T, 32
8.; R. 19 E,, respectively, the thickness is as much as 12 feet.

Isolated colonies of Chaetetes are found at most exposures of
the Worland., Also, dictyoclostid brachiopods and Echinarila, as well
as specimens of small pelecypods, are common in the member. Fusilinids
are present generally but not ebundantly except at Locality 16, In
the southern one-third of the area the brachiopod Linoproductus is
also consplcuous in the member.

Dark-gray nodules of lithographic limestone are distributed
throughout the merber at most outcrops.

Locally, vhere the lower 1 to 3 feet of the Worland is thin-bedded,
vuge and fractures filled with transparent, coarsely-crystalline
caleite are common.

The thickness of the Nowate Shale (Chern, 1910, p. 23) ranges from
a minimum of about & feet to a maximum of about 15 feet., The greatest
thickness is in the southern part of the area.
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Light-gray, platy shale is characteristic of the Nowata at most
outerops. Locally, however, as st Locality 17 in SWiSwhSw} sec. 2,

T. 32 8., R, 19 E,, tan, calcareous shale and tan, silty limestone
nodules are found at the top of the Nowata, In the southern part of
the area, gray 1o darke-gray siltstone lentils are commonly seen near
the middle of the formatiom.

Hear Mound Valley in the west~central portion of the county, the
upper 1.5 to 2.0 feet of the NHowate consists of black, platy shale
containing distorted specimens of dictyoclostid brachiopods. This
black shale facies is well seen at Locality 26 in Swhswinwlt sec. 1, T.
33 S., R. 18 E. (Fig. 15).

Lenepeh Limestone

The Lenepah Limestone (Chern, 1910, p. 23) throughout most of
Lebette County comprises two limestone members separated by a shale
merber, These members are, in ascending order, the Norfleet Limestone
(Jewett, 1941, p. 338), Perry Farm Shale (Jewett, 1941, p. 339), end
Idenbro Limestone (Jewett, 1941, p. 340).

Thickness of the Lenepah ranges from ebout 20 feet in the
southern paert of the county, as at Locality 42 in NWANWINE} sec. 7, T.
3L 8., R, 18 E,, to about 4 feet in the north-ceniral part of the area,
as et Locality 9 in Swiswisw} sec. 26, T. 31 S., R. 19 E. (Fig. 15).
The most common thickness of the formation is sbout 12 feet,

Norfleet Limestone Member.--The Norfleet is a discontinuous unit
in Labette County. Vhere it is present; the member ranges in thickness
from 0.3 foot, as at Locality 42, to about b feet at Locality 26 in
SwiSwisw} sec. 1, T. 33 S., R, 18 E,
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The lithology of the Norfleet varies radically in Labette County.
At Locality 26 the member consiste of & light-gray, very thick-bedded,
medium- to finely-crystalline limestone bed containing numerous
dictyoclostid brachiopods, whereas at Locality 42 the Norfleet is
representied only by 0.3 foot of dark-grey, very finely-crystalline
limestone., In general, the nodular or slabby facies is more common,
especially in the northern and southern parts of the county.

Fosells are not plentiful in the Norfleet. Small brachiopods and
ci'inoid columnals are distributed sparsely in the menber at some
outerops. Jewett (1945, p. 119) reported plant fossils from the
mexber in the SWl sec. 35, T. 32 8., R, 18 E,

Perry Farm Shale Member.--The observed range in thickness of the
Perry Farm Shale in Lebette County is from 14 feet at Locality 42 to
sbout 2 feet at Locality 9 in SwisSwlNwl sec. 26, T, 31 8., R. 19 E.
The most common thickness of the member is about 5 feet.

In general, the shale is light-gray to grayish-tan, although in
the west-~central part of the county the shale is greenish-gray as at
Locality 32 in swiswlsul see. 35, T. 33 8., R, 18 E,

Calcareous nodules included in greyish-tan, calcareous shale are
comnonly found in the upper 2 feet of the Perry Farm. These nodules
are generally medium-gray and very finely-crystalline., Fossil fragments
are incorporated in the nodules at some localities. For example, at
Locality %2 small orbiculoid brachiopods were found in nearly sll
nodules examined in the field,

Fossils ere rare in the member, but at Locality 32 numerous

compressed specimens of the brachiopod ligggpirifer and dictyoclostid



brachiopods are present throughout the shale.

Where the Norfleet Limestone is missing, it is difficult to
distinguish between the Feryry Farm Shale and the underlying Nowatea
Shale. At some localities differentiation mey be mnde by assuming the
base of the Perry Farm to be at that horizon where calcareocus shale
grades downward into silty, non-calcareous shale, Where the upper
part of the Nowata is calcareous, it is not possible to determine if
both the Nowata and the Perry Farm are present.

Idenbro Limestone Member.--The Idenbro Limestone ranges in
thickness from sbout 2 feet at Locality 9 to aboui 10 feet at Locality
23 in SédswiSwk: sec, 28, T. 32 8., R. 19 E. The most common thickness
of the unit is about 6 feet,

Light-gray, very finely-crystalline, thick-bedded limestone is
charecteristic of the member throughout most of the area. Locally, in
the northern part of the area, as at Locality 9, the Idenbro is slightly
gilty and it weathers to an earthy texture. In general, the Idenbro
iz nodular or very thin-bedded in the northern part of the outerop.
Figure 16 is a peel print of the nodular facies of the Idenbro at
Locality 9.

In the central part of the county, as at Locality 17 in Swiswlsu}
sec, 2, T, 32 8., R, 19 E., grayish-white chert nodules are conspicuous
in the middle of the meuber.

Throughout the area, vherever the upper surface of the Idenbro
iz exposed, the limestone develope a smoothly rounded, hummocky surface
which has relief of as much as 3 inches.



Fig. 16.--Peel print of limestone from nodular facies of Idenbro
Limestone at Locality 9 in SWLSWiNWi sec., 26, T. 31 S.,
R. 19 E. X4

38



39

fHoldenville Shaic

The outcrop of the Holdenville Shale (Taff, 1901) is not
continuous in Labette County due to erosion during the time just prior
to deposition of the Hepler Sendstone Member of the overlying Seminole
Formation.

Thickness of the Holdemville ranges from zero in SWiNWE sec, 1,
T. 32 8., R. 19 E,, vhere Hepler Sandetone rests on the Idenbro
Limestone, to about L5 feet at a section measured by Jewett (1945,
p. 123) and reexamined by the suthor in the NW} sec. 21, T. 33 S.,
R, 18 E, Generally, the observed thickness of the Holdenville is about
12 feet.

The basal portiom of the Holdenville commonly consists of
light-gray, slightly silty, platy to blocky shale as at Locality 23
in S¥dowisWd sec, 28, T. 32 S., R. 19 E. Loecally, as at Locality 9,
& coal bed about 0.4 foot thick is found near the middle of & gray to
vellowigh-gray bed of slightly calcereous, silty shale, At some
localities, as at the section mentioned above measured by Jewett, the
lower portion of the formation consists of 15 feet of black, platy
shale,

Yellowish-gray to greenishegray clay chale is the characteristic
lithology of the mlddle and upper portions of the Holdenville,

Fossils are rare in the unit but in the SE}SW: sec. 2, T. 33 S.,
R. 18 E,, the coral Acsgispora sustini is abundant in the shale and
weathers readily from the outerop. The brachiopod lesolobus pesolobus,
an index fossil for Dempinesian rocks, is common in the upper few feet
of the Holdenville at this locality.



PENNSYLVANIAN SYSTEM-UPPER PENNSYLVANIAN SERIES

tigeourdan Stage
Moore (1936, p. 70) defined the Loundary between Desmoinesien and
Missourian rocks in Kansas as being e widespread unconformity across
which there is a distinct lithologic change and paleontological break.
In Labette County, the base of the Hepler Sandstone (Jewett, 1940,
p. 8) is taken as the base of the Missourian Stage.

Pleasanton CGroup
seninole Formotion

I% has been shown (Oakes and Jewett, 1943, p. 637) that the
Hepler Sendstone (Jewett, 1940, p. 8) is the northward comtinuation of
part of the Seminole Formation (Morgan, 1923) of Oklahoma. Emery used
Seminole Formation in his classification of the Pleasanton Croup to
include two members bLelow the Checkerboard Limestone. The members
are, in ascending order, the Hepler Sundstone end the South Mound
Shale (Emery, 1962), The thickness of the formation ranges from about
6 feet at Locality 10 in NWNNEL sec. 27, T. 31 S., R. 19 E. (Fig.

7) to about 20 feet in SE}SWE sec. 20, T. 33 S., R. 18 E, In general,
the range in thickness of the formation is due to local differences in
thickness of the Hepler Member.

Hepler Sandstone Megber,--Oray, brown- to reddish-brown weathering,
thick-bedded, very {inc-grained, quarizose sandstone is characteristic
of the Hepler in lLabetie County. At most outerops the Hepler contains
some 8ilt, and it is penerally slightly micaceous.
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The thickness of the Hepler ranges from 1 foot, as at Locality 30
in Welwiswd sec. 27, T. 33 8., R. 18 E., to about 12 feet in the SE!
Sul sec., 20, T. 33 S., R, 18 E, About 2 feet is the commonly observed
thickness of the member,

In the northern part of the county the Hepler is quite siliy and
is thin-bedded to laminated as in SWilw} see. 1, T. 32 S., R. 19 E.

In T, 33 8., R, 18 E,., a colcareous facies of the Hepler is present.
Figure 18 is a peel print of a sample taken {rom the calcareous facies
of the Hepler st Locality 30. The silty, uniform texture of the rock
is well illustrated. Celcium cerbonate cement is predominant at this
locality.

Deposition of the Hepler was upon & widespread erosional surface
of gentle relief formed af'ter deposition of the underlying Holdenville
Shale, Locally, as in SWiNW} sec. 1, T. 32 8., R. 19 E,, the Hepler
was deposited in topographic lows which had been eroded to a level
slightly below the top of the Idenbro Limestone. In other parts of
Kensas, as in Linn County to the northeast of Labette County, erosion
during pre-lepler time was deeper and Hepler was deposited upon the
Worland member of the Altamont Limestone in local areas (W. J. Seevers,
personal commnication),

South Mound Shale Mepber.--The South Mound is poorly seen in
Labette County. Vhere the merber is exposed it ranges in thickness
from about 12 feet, as at Locality 20 in SE}sElowl sec. 7, T. 32 s.,

R. 19 E., to about & feet at Locality 10 in WwhnINEL see. 27, T. 21 8.,
R, 19 E, (Fig. 17). The sverage thicimess of the unit is about 5 feet.
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Fig. 18.--Peel print of sample from calcareous facies of Hepler
Sendstone at Locality 30, NWiNWLiSW: sec, 27, T. 33 S.,
R. 18 E. Xk :
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In general, the South Mound consists of gray to yellowish-gray,
platy, slightly silty shale.

At Locality 10 the South Mound consists of 2 feet of black,
blocky shale overlain by o coal smut comteining much clay which is,
in turn, overlain by about 1.5 feet of black, fissile shale. The
black, blocky shale at the base of the mewber is also seen at Locality
22 neay the center of the north line of sec, 19, T. 33 8., R. 18 E,

At Locelity 28, the upper 3 feet of the member 1ls composed of gray,
flaky shale containing meny flattened siltstone nodules.
Checkerboard Limegione

Oakes and Jewett (1943, p. 635) showed thet the Checkerboard
Limestone (Oakes, 1940, p. 26) is present in Labette County where it
consists of two unnemed limestone members separated by an unnemed
shale merber, nore of vhich are continuous throughout the whole outcrop
area,

The range in thickness of the formation is from about 11 feet
measured at Locality 20 to 0.5 foot at Locallty 28,

Lower limestone mepber.--The lower limestone of the Checkerboard
is the most persistent unit in the formation., It can be traced from
the southeastern part of T. 31 8., R. 19 E. to the southwestern portion
of T, 33 S., R. 18 E. A good exposure is also present in a small creek
in NEMWE sec. 27, T. 33 S., R. 17 E. just west of the Labette County
line in Montgomery County.

Very finely-crystalline, dark brownish-gray to tan limestone with
many included fossils is characteristic of the merber at most outerops.
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Locally, as in SW} see. 28, T. 33 S., R. 18 E., the umit is a coguina
of pelecypods, brachiopods, high-spired gastropods, and coral
fragments tightly cemented with very finely-crystalline carbonate
material.

The commonly observed thickness of the menber 1s about 0.8 foot
but at Locality 30 in MuliwisWw} sec. 27, T. 33 S., R. 18 E,, the unit
consists of & feet of medium-bedded, gray, medium-crystalline lime-
stone containing "pockets" of coguina. Figure 19 is a peel print made
from a sample taken sbout 1.0 foot above the base of the lower member
at Locality 30.

Middle shale merpber.--At most outerops where the shele menber of
the Checkerboard is seen, it is represented by less than 0.5 foot of
grayish<yellow, blocky shele., However, at Locality 30 the unit
conaists of about & feet of gray, platy to blocky ghale,

Upper lilmestope perber.--Brown to brownishegray, very finely-
crystalline, fossiliferous limestone is characteristic of the upper
member of the Checkerboord., The faunal assenmblage appears to be nearly
identical to that of the lower member with the exception that fewer
high-spired gastropods are seen in the upper member,

The most commonly observed thickness of the unit is about 1 foot.
At Locality 20, however, itwo limestones, each 0.8 foot thick separated
by 0.3 foot of tan, calcareous shale, comprise the member.

Although all sembers of the Checkerboard seem vo be missing in
Labette County north of the southern tier of sections in T, 31 S., R,
19 E,;, the formation iz seen in southern Neosho County. Therefore, it



Fig. 19.--Peel print of limestone from the base of the lower member
of the Checkerboard at Locality 30, NWiNWESWE sec. 27, T. 33
S., R. 18 E. X4
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is possible that the Checkerboard does exiet in T. 31 8., R. 19 E,,
as & thin, imperceptible carbonate zone in the lower part of the
Pleasanton Group,
fackel Forgation

Two shele menbers separated by a limestone merber comprise the
Tacket Formation. The members are unnamed and are defined as the
lower shele member, middle limestome member, and upper shale member,
Maximum thiclkness of the formation is about 63 feet at Loecality 10 in
WMwNE: cec, 27, T. 31 8., R. 19 E, (Fig. 17). The average thickness
is about k0 feet.

Lower ghale peuber.--The average thiclkmess of the lower shale
nember of the Tecket Formation is about 15 feet (Emery, 1962),
Locally, as at Locality 20 in SEPSElSW} ses, 7, T. 32 8., R. 19 E,, it
is as thick as 2k feet.

Black, blocky to fiscile shale with limonite staining on bedding
planes is the predominant lithology of the member., Dark-gray, phos-
phatic nodules as much as 0.5 inch in diameter are common in the upper
part of the merber,

At Locality 10 about 5 feet of tan siltotome interbedded with tan
shale containing a few plant remains is found about L4 feet above the
Hepler Sandstone. The Checkerboard is apparently missing at this
outerop., Therefore, if the black shale present above the Hepler at
this locality is equivalent to the South Mound Shale, the tan siltsione
and shale are in the lower part of the lower member of the Tacket.

If this is so, then the total thickness of the besal merber of the
Tacket 1s about 50 feet,



Middle limestone gember.--The middle limestone member (Emery,
1962) of the Tecket is present throughout Labette County, Dark-gray,
very finely-crysialline to miero-crystelline nodules of slightly
eilty limestone are typical of the menber. The aversge dimensions of
the nodules ere uniformly sbout 1 foot in diameter by about 0.k foot
in thickness, Bedding planes of the black shele above and below the
limestone are continuous and curve around the nodules.

Megafossile are aboent from the limestone but Emery (1962, p. 41)
reported fragments of arenaceous Forapminiferg in the nodules from some
localities in the county.

Upper ghale member, --~Thiclkness of the upper shale member (Emery,
1962), ranges from about 20 feet as at Locality 20 to approximately 5
feet at Locality 10, The asverage thickness is about & feet.

The characteristic lithology of the upper member is black, fissile
to platy shale., Vertical jointe are conspicuous in the shale at most
outerops.

At nearly all exposures the upper 1 to 3 feet of the member
consist of gray to yellowish-gray, flaky shale which contains some

gpecimens of dictyoclostid brachiopods, the pelecypod Aviculopecten,
and mmerous crinoid columals,

Kensas City Group~-Bronson Subgroup
Hertha Limegtone
Throughout moot of the outerop of the Hertha Limestone (Adams,
1903, p. 35) in Kensas, the formation consists of two limestone merbers
separated by a shale menber, In Labetie County only the lowermost
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member, the Critzer Limestone (Jewett, 1932, p. 99) is identified and
it is not continuwous throughout the area,

Critger Lipestone Vegber.--The Critser Lecomes progressively
thinner from north to south in the area. Southwest of Locality 28
near the center of the north line of sec. 19, T, 33 S., R, 18 E,, the
menber camnot Le identified., This thimning from 6 feet at Locality &
in NEMERNE} see, 21, T. 31 S., R, 19 E,, to 0.5 foot at Locality 28
is shown graphically in Figure 17. The basal contact of the Hertha
chown on Plate 1 southwest of this locality is inferred from
topography .

North of Locelity 20 in SE}SE}SW: sec. 7, T. 32 8., R. 19 E,, the
Critzer is generally gray to dark-gray, medium-bedded, very finelye
to medium-crystalline, slightly silty limestone. Clay shale partings
ave common between beds., This lithology is well seen at Locality 8,
Locality 10 in MuMMINE} see, 27, T. 31 S., R. 19 E,, and Locality 20
in SELSE}S#}: sec. 7, T. 32 8., R. 19 E,

vWhere the Critzer is very thin, as at locality 28, the unit
consists of brownish-gray, medium~crystalline, nodular limestone
containing numerous crinoid fragments and small brachiopods (Fig. 20).
zasore Shale

The thickness of the Ladore Shale (Adams, 190k, p. 18) increases
from north to south in lLabette County. Along the north line of sec.
20, T. 31 8., R. 19 E., the Ladore has a thiciness of about L0 feet,
whereas at Locality 1% in SEXSE! sec. 27, T. 32 S.; R. 18 E,, the
total thickmess is nearly 60 feet (Fig. 17).



Fig. 20.--Peel print of limestone from base of Hertha Limestone at
\ Locality 28, center north line sec., 19, T. 33 S., R, 18 E.
' X4
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In general, the lithology of the lLadore is light-gray to bluilsh-
gray shale throughout, At Locality 1k, thin coal lentils are common
near the middle of the shale, Limonite staining on bedding planes
and sparsely distributed ironstone concretions are found throughout
the unit. Locally, as seen northwest of Mound Valley at Locality 15
in swhiwlswl sec, 34, T. 32 8,, R. 18 E., the upper 6 feet of the
Ladore consists of tan, platy, slightly calcareous shale with
interbedded lenses of very fine-grained, quarizose sandstone.

At many outerops of the Ladore, a thin zone of yellow, clay chale
containing fregments of femestrate bryozoa and numerous crinoid
columals ie seen at the top of the ghule. Plants foseils are found
locally near the base of the unit, as at Locality 1k,
2vope Limestone

Over much of the outerop of the Swope Limestone (Newell, 1935, p.
36) in Kansaes, two limestone members separated by a shale member
comprise the formstion. In Labette County, only the upper mernber, the
Betheny Falls Limestone (Broudhead, 1865, p. 320), is identified.

Betheny Falle Limestone VMember,--The maximum observed thiclness
of the Bethany Falls is 11,0 feet at Locality 5 in NEMMEMNWE sec. 32,
T. 31 S.; R. 18 E. Although the merber is not well exposed north of
this locality, the thicimess of the unit in the northern part of T. 31
8., R, 19 E. is thought to be sbout the same, This inference is based
on a section measured in 1960 by the author in SE}SW see, 33, T. 30 S.,
R. 19 E., Neosho County, vhere the Bethany Falls is slightly more than

10 feet thick, The most commonly observed thickness of the member is
sbout 5 feet,
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The characteristic lithology of the Bethany Falls is light- to
dark-gray, mediunm-crystalline, thin-bedded limestone. Loeally, as at
Locality & in SWiSwhSE} sec. 29, T. 31 S., R. 12 E,, the lower portion
of the member is thick-bedded; yellowish-gray clay pertings are commonly
found between Leds,

Bluish-gray chert nodules are found in some exposures within a
few inches of the base of the mepber. Coarsely-crystelline caleite is
common in fractures and vugs in the limestone.

Large crinoid columals (0.2«0.5 inch in diameter) are present at
the top and bottom of the member at many localities, Differential
weathering has removed much of the limestone matrix from eround these
fossil fregments co as to cause the colwummals to stand out in relief on
the rock, Figure 21, & peel print of lirestone from the base of the
menber at Locelity 4, shows the ebundance of the crinoid columnals,
Galegburg Shale

The Gelesburg Shale (Adams, 1903, p. 36) in Labette County is
predominantly a2 sequence of interbedded sandstone, siltstone, shale
and sandy shale, containing discontinuous coal lentils, Only one
menber, the Dodds Creek Sandstone (Jewett, in Moore, 1932, p. 99), is
named,

The thickness of the Galesburg is wniformly about 60 feet,
Locality 1 in NwhitidNwl see, 16, T, 31 S., R, 18 E., and Locality 4 in
SwlswlsE} sec, 29, T. 31 8., R. 18 E. ave the specific outerops from
which the composite thickness is inferred.

The lower portion of the Galesburg, a zone about 25 feet thick
beneath the Dodds Creek Sendstone, is composed chiefly of tan,
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Fig. 21.--Peel print of limestone from base of Bethany Falls Limestone
at Locality 4, SWiSWLSEZ sec. 29, T. 31 S., R. 18 E, X4
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laminated, silty to sandy shale with very fine- to medium-grained,
quartzose sandstone lenses interbedded.

The sandy nature of the lower part of the Galesburg is responsible
for a subtle topographic bemch at the base of the formation., Because
of this bench; the base of the formation is mappable over much of the
outerop area (Plate 1).

Dodds Creek Sandsione Membey,--Gray, reddish-brown to tan-
weathering, very thick-bedded, very fine- to medium-grained, quartzose
sandstone is chavacteristic of the Dodds Creek Sandstone in the areca.
In genersl, the sandstone also contains much 2ilt.

Thickness of the menmber ranges from about & feet at Locality 12
in NWINEINE} sec. 7, T. 32 S., R, 18 E., to as much as 36 feet at
Locality L.

Cross«bedding 1= not evident in the field but extremely small-
scale cross-bedding may be seen on polished surfaces of samples taken
from the member at some outerops.

A coal lentil 0.5 foot thick lies below the Dodds Creek at some
outcrops, as at Locality 13 and in SWiSw} sec. 32, T. 31 S., R, 18 E,
That portion of the Galesburg above the Dodds Creek consisis
predominantly of tan, silty shale with included lemticular sandstone

bodies. Locally, as at Locality 1, fragments of bryozoa end a few
crinold colummals are found immediately below the overlying Canville
mepber of the Dennis Limestone.

The moet commonly cbserved thiclkmess of the upper part of the
Galesburg is sbout 30 feei.



Dennds Limestone
Two limestone menbers separated by a shals menber comprise the

Dennis Limestone (Adams, 1903, p. 36), throughout most of the outcrop
area in Lebette County. The members are, in ascending order, the
Canville Limestone (Jeweti, 1932, p. 102), Stark Shale (Jewett, 1932,
p. 102), and Vinterset Lirmestone (Tilton and Bain, 1897, p. 517).

Maximum thickness of the formation is about 25 feet as seen along
the west line of sec, 9, T. 31 8., R. 18 E.

There is little topographic expression of the Dennis in Labette
County in contrast to the general situation to the north along the
outerop in Kansas, The reason for this lack of topographic expression
iz thought to be that headward erosion of Big Hill Creek has not yet
incised deeply enough into the formation to produce much relief,

Canville Limestone Mepber.--The Canville Limestone is not
continuous in Labette County. Vhere it is present, as at Locelity 1
in Nwhwlhivd sec. 16, T. 31 S., R. 18 E., dark-gray, medium-bedded,
very {inely-crystalline limestone is characteristic of the member.
Southwest of Locality 3, the Canville is not present as noted at the
outlier of the Demnis Limestome in the SW} see. 36, T. 32 S., R. 17 E.,
where the Winterset member rests on the Galesburg Shale.

Fossile are rare in the bed, but at some exposures a few small
brachiopods are seen in the upper 1 foot,

Sterk Shale Mesber,--The Stark Shale is identifisble only where
the Canville is present, i.e., at Localities 1 and 3,

Black, fissile shale about 2 feet in thickness is characteristic
of the Stark. At Locality 1, gray phosphatic concretions are abundant
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in e zone of gray, calcareous shale about C.3 foot thick which lies at
the top of the member,

Winterset Limestonc Mepber.~-The Winterset Limestone is the only
member of the Demnis which iz continuous in Labette County.

Maximumm thickness of the menber occurs near the northern boundary
of the county along the west line of sec, 9, T. 31 8., R. 19 E, vhere
about 20 feet of limectone is exposed, At most cutcrops south of this
location the member is 5 to 10 feet in thickness,

The menber iz characteristically composed of thin- to mediume
bedded, medium-gray, very finely-crystalline limestone. Yellow clay
partings between beds aere fairly common in the unit, Reddish-brown
mottling, probably due {o iron oxide inclusions, are nearly always
present on unweathered surfaces of the rock,

Light-gray to white, angular chert nodules are common throughout
the unit at most outcrops.

Where the dip slope of the member is exposed,; as northeast of
the village of Demmis in T, 31 8., R. 18 E., a humnocky, smoothly-
rounded surface is developed on the limestone,

Along the outcrop of the Winterset in Labette County, a character-
istic reddish<browm soil is developed on the member wherever it lies
near ground surface.

Kansas City Group-Linn Subgroup
Cherryvale Shale
Outerope of the Cherryvale Shale (Haworth, 1898, p. U47) in Labette
County are limited to parte of townships T. 31 8., R, 17 E, and T, 31
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8., R. 18 E, Here erocional outliers with relief of as much as 110
feet above the surrounding terrain are supported by the lower part
of the Chanute Shale.

The Cherryvale, overlain by the Drum Limestone, is found on the
flanke of these outliers. Cray to tan variegated, platy, very eilty
shale about 70 feet thick is the common lithology of the formatizu,

At Locality 2 in SW2SWiSE} sec. 18, T. 31 8., R. 18 E., a zone of brown,
laminated, very fine-grained, quartzose sandstone about 3 feet thick

ie seen at the bas¢ of the unit. Limonite concretions are distributed
uniformly throughout the {ormation,

To the north in Neosho, Allen, Bourbon, Limn, and Miami counties,
Kansas, as many as five nerbers may be identified in the Cherryvale in
some localities. These menmbers are, in ascending order, the Fontana
Shale, Block Limestone, Wes Shale, Westerville Limestone, and Quivira
Shale. In Labette County an environment suitable for carbonate
deposition apparently did not occur during Cherryvaele time and thus no
correlatives of the Block or Vesterville exist., In Labette County no
differentiation into meubers is possible, but it is likely that the
lower, middle, and uprper portions of the Cherryvele are correlative
with the Fontana Shale, “ea Shale, and Quivira Shale, respectively.
Drum Limestone

Only the lower member of the Drum Limestone (Adams, 1903, p. 27,
118) is present in Labette County. This menber is thought to be the
Cement City Limestone (Hinds and Greene, 1915, p. 27, 118),

Cement City Limestone Member, --The Cement City consists of a single
bed of brown, dark-brown weathering, very finely-crystalline, siliy
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limestone about 2 feet thick (Fig. 22).

Small brachiopods are common near the middle and top of the
meuber. On the outcrop the Drum contains local concentrations of
algal material in the form of thin stringers of translucent calcite,
slightly comvex upward, which are very similar to those described by
Harbaugh in the Plattsburg Limestone (1959, p. 303). Fenestrate
Lryozoa, crinold columnals and the pelecypod Myalina are common
throughout the limestone. Figure 23 is a peel print of limestone
from the middle of the Cement City at Locality 2 in SWiS#iSEl sec. 18,
T. 31 8., R. 18 E,

Chanute Shale

Only a few feet of the basal part of the Chanute Shale (Heworth
and Kirk, 1894, p. 109) are exposed in the area, The formation is
seen only overlying the Drum Limestone on the erosional outliers in
T. 31 8,, R. 17 and 18 E. The maximun thickness of the Chanute exposed
in the county is about 30 feet.

Light~tan to gray, sendy to silty, laminated shale is character-
istic of the lower 20 feel of the Chanute. Lenses of brownish tan,
very fine-grained, thick-bedded sandstone are seen in this lower zome
st most outerops.

The upper 10 feet of the exposed part of the Chanute consists of
lenticular bodies of very fine-grained, very thick-bedded, silty,
quartzose sandstione, These lenses are interbedded in silty shale
gindilar to that of the besal part of the formation.

That pert of the Chamvie Shale present in Labeitte County appears
to be correlative with the Noxie Sandstone Mexber (Newell, 1932, p. 92)
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Fig. 22.--Typical exposure of Drum Limestone at Locality 2, SWiSW{SEL
sec. 18, T. 31 S., R. 18 E.
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Fig. 23.--Peel print of limestone from middle of Cement City(?)

Limestone Member of Drum Limestone at Locality 2, SWiSWiSE:
sec, 18, T. 31 S., R. 18 E. X4



found locally at the base of the formation to the north in Neosho

County (Jungmann, in review).

NEOGENE SYSTEM-PLEISTOCENE SERIES

Lower Pleistocene Subseries

Kanesan(?) Stage

Deposits of medium, angular to subrounded chert pebbles in a
matrix of reddish-brown clay are found locally along Heosho River in
castern Labette Comty. Thickness of these deposits is generally less
than 3 feet. The areal extent of these deposite is limited to several
¢rosional remmanis of a few hundred square feet each. Becsuse of the
small areal extent of the deposits, they are not mapped on Plate 1.

The age of these deposits is tentatively given as Kensan, This
age designation is based on their altitude above the flood plain of
Heosho River, i.g., about 30 feet; and general lithologic nature. These
deposits appear to be quite similar to those of the Emporia Terrace
(Moore, Jewett, and O'Commor, 1951, p. 6) in the vicinity of Emporia,
Lyon County, Kansas. Also, the author and other menbers of the Kansas
CGeological Survey have traced the Emporia Terrace surface along Neosho
River from near the type area in Lyon County to the southern boundary
of Xansas. This suxrface is generally from 20 to 30 feet above the flood
plain., Therefore, until:ﬁ:rther work in correlation of the Pleistocene
depoaite of Neosho River valley is done, or definite paleontologic
evidence to the contrary is found, it does not seem unreasonsble to
tentatively identify these deposits as Kansan in age.
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Upper Pleistocene Subseries

I1linoisan Stage

The most comspicuous geomorphic feature in Neosho River valley,
exclusive of the present flood plain, is a discontinuous terrace with
g€ to 15 feet of relief above the {lood plain., The terrace is also
evident along parte of Labette Creek in the eastern part of the area
and in Big Hill Creek in western lLabette County. Deposits comprising
this terrace are considered as Illinoisan in age and are shown on
Plate 1 as Nti.

The terrace surfece, although discontinuous, has been traced from
the type area of the Wiggem Terrace (0'Comnor and others, 1953, p. 6)
of Illincisan age in Lyon County to the southern boundary of Kansas by
the author and other members of the Kansas Ceological Survey. As yet
no paleontologic evidence has been found which can be used to date the
terrace more precisely.

As the valley of Neosho River includes parts of Crawford and
Cherckee counties in this area of Kansas, reconnaissance for mapping
purposes and test-hole drilling for stratigraphic information was
performed in both these counties, Therefore, the cross sections in
Figures 25, 26, 27, and 29 nesessarily are extended beyond the eastern
boundary of Labetie County. An index map showing the locations of the
geclogic cross sections is given in Figure 2k,

Thickness of the deposits ranges from 7 feet (Fig. 25) to as much
as 36 feet in test hole 33-22-20bb (Fig. 27). However, the most
comnonly observed thickness is about 20 feet.
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In general, the terrace deposite are composed of a basal deposit
of fine to medium chert pebbles in a matrix of tan silt containing
mach clay which is overlain by a layer of tan to gray silt containing
large amounte of included clay. Thickness of the gravel layer ranges
from & few inches to as much as 12 feet as in test hole 32-21-10dd
(Fig. 2¢). Locally, as in test hole 33-21-33dd located north of
Lebette Creek (Fig. 28) chert pebbles are found distributed throughout
the terrace depositsc., It 1s likely that this s e result of an sbund-
ence of chert in a local source area such as the outcrop of Fort Scott

Limestone.

Wisconsinan and Recent Stages

Deposites of Recent Age in Labette County are limited to bar
accumulations in present stream channels and e thin, discontinuous
veneer of sediments on the flood plain of the stream valleys. Deposits
of Wisconsinan age are those sediments lying between the {lood plain
and the bedrock floor of the valley. For purposes of discussion in
this report, deposits of Recent and Wisconsinan Ages are considered
together,

Thicknesa of the deposits ranges from 19 feet at test holes
31-21-16ab and 34~-21-15bc (Fig. 25) to about 33 feet as in test holes
32-21-9cd (Fig. 26) and 33-21-lkde (Fig. 27). The average thickness
is about 25 feet.

Lithology of the Wisconsinan and Recent material is practically
indistinguishable from that of the Illinoisan terrace deposits, In

general, however, the younger deposits contain slightly more sand and
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coarse chert pebbles and less clay and silt than do the Illinoisan
deposits. Thies is evident from the sample loge in Appendix II and
iz also inferred from the fect that water wells drilled in Wisconsinan

and Recent deposits generally yield move water than do wells in the
Iilinoisan deposiis.



STHUCTURAL GEOLOGY

HEGIONAL STRUCTURE

The geologis structure which is most conspicuous in Labette
County is the Prairie Plains Monocline (Prosser and Beede, 1904, p. 5)
of post-Permian age, This structure imparis a northwest dip of about

5 feet per mile to Pemmsylvanian rocks of the county.

The Cherckee Dasin, a northward extension of the McAlester Basin
of Oklehoma, does not affect the attitude of the bedrock in the county.
However, the gently southward sloping floor of this basin is thought
to be primarily responsible for the general increase in thickness of
Pennsylvanian rocks {rom north to south in the county.

LOCAL STRUCTURE

Only minor departures from the regional dip are seen in Labette
County except in the vicinity of Mound Valley. Here, near Locality 26
in SwlswiNu} see. 1, T. 33 S., R. 18 E., the Lenepah Limestone dips
about 10°S¥,

The apperent anticlinal structures in T. 34 S., R, 18 E., and
R. 19 E. (Flate 1) are erocional features. Here the gradients of the
several streams in the area are parallel, or nearly so, to the regional
dip. Minor positive flexures in the Altamont Limesione, almost
unmeéasurable in the {field, have been eroded to expose the underlying
Bandera Shale.
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APPENDIX T

DESCRIPTIONS OF MEASURED SECTIONS

Measured sections in the following
appendix are arranged in order according
to section, township, and range. Those
sections which have been included in the
text have been so noted, €.g., Locality
49, in text, page 28.
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Locality 1, NW MW NW see, 16, T, 31 8., R. 18 E. (Measured by J. M.
Jewett; reexamined by author.)

Thickness,
feet

Dennis Limestone
Winterset Limestone Member
Limestone, light-gray, weathers grayish-tan, very
finely~crystalline, thin- to medium-bedded,
some gray cherd 5.0
Stark Shale Menber
Shale, black, platy to fissile, gray shale at top
with phosphatic nodules 2.0
Canville Limestone Menber
Limestone, dark-gray with light-gray mottling,
thick-bedded 2.0
Galesburg Shale
Sandstone, tan, =ilty at top with fragments of
erinoids and fenestrate bryozoans 5.0
Sandstone, brownish-red, very fine- to medium-
grained, medium-bedded, small-scale ripple marks 4.0



Locality 2, SW S SE sec., 18, T. 31 8., R. 18 E,

Thickness,
feet
Chanute Shale
Noxie(? ) Sendstone Member
Shale, light-tan, silty and sandy, some thick-bedded
lenticular sandstone near top 30.0
Drum Limestone
Cement City(?) Limestone Member
Limestone, bLrown, weathers dark-brown, finely-
eryetalline, algal, many brachiopods 1.8

Cherryvale Shale
Shale, gray, silty, platy; about 3 feet of thin-bedded,
very fine-grained sandstone near base 70.0
Dennis Limestone
Vinterset Limestone Member
Limestone, light-gray, cherty (a few inches exposed)

Locality 3, NW SW NV sec, 22, T, 31 8,, R. 18 E,
Thickness,
feet

Dennis Limestone
Vinterset Limestone Member
Limestone, light tan, weathers dark brown, silty,
mediun-bedded; crinoid columals, spiriferid
and chonetid brachiopods 2.5



T8
Stark Shale
Shale, dark-gray o black, platy 1.0
Canville Linmestone
Limestone, darkegray, semi-lithographic, concholdal
fracture 1.0

Galesburg Shale

Shale, darkgrayv, platy, weathers into long splinters 2.5
Shale, light-tan, siliy, slightly calcareous 2.0
Shale, light-gray, silty, calcareous 2.0

Locallty 4, SW SW SE sec, 29, T. 21 8., R. 18 E,

Thickness,
feet
Galesburg Shale
Dodds Creek Sandstone Mewber

Sandstone, bLrown, very fine- to medium-grained, very

thick-bedded 14,0
Sandotone, brownish-red, very fine-grained, thin-

bedded 5.0
Sandstone, brown, thin-bedded; yellowish~brown,

silty shale at top 5.0
Sendstone, bLrownish-red, medium-bedded; tan, silty

shale at top 2,0
Sandstone, brownishe-red, very thick-bedded, tan,

silty chale at top 5.0

Sendstone, Lrownish-red, very thick-bedded, some
cross-bedding; gray, silty shale at top 5.0



Unnamed chale
Shale, yellowish gray, micaceous, silty, thinly
laminated
Shale, gray, micaceous; 6ilty and sendy near top
Swope Limestone
Bethany Falls Linestone Membex
Limestone, light-gray, weathers tan, very thin-bedded,
crinoidal
Shele, grayish~tan, calcareous
Limestone, grayish-~tan, medium- to coarsely-
erystalline, medivm-bedded
Shale, tan
Limestone, gray, weathers tan, thick-bedded,
erinoidal, scome bluish-gray chert near top
1\// Soq P51
Locality 5, NE NE W sec, 32, T. 31 S., R, 18 E.
Galesburg Shale
Sandstone, Lrownishered, very fine- to mediume
grained, laminated to very thick-bedded
Swope Limestone
Bethany Falls Limestone Member
Limestone, light-gray, weathers tan, very finely-
to mediunm-crystalline, thin-bedded, some chert
near base and in middle
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5.0
11.0

1,2
0.1

2.0

Thickness,
feet



Ladore Shale

Shale, yellowlsh-gray, some silt near top, limonitic

conceretlions conmon throughout 22.0
Locallty 6, NE NE MY see. 2, T, 31 8., R. 19 E,
Thickness,
feet
Hertha Limestone
Limestone, light-gray, weathers yellowish-tan,
mediun-crystalline; many crinoid columnals and
small brachiopods 2,5
Tacket Formation
Upper shale member
Shale, light greenish-gray 0.5
Shale, black, fisslle to Llocky 6.0
Middle limestone menber
Limestone, dark-gray to black, weathers yellowish-
browa, very finely-arysislline, silty, nodular 1.0

Lower shale mezber
Shale;, black, {issile {o blocky, limonite siaining on
bedding planes 12.0
(lower 8 feet not well seen)

Locality 7, west line of sec, 19, T. 31 5,, R, 19 E,

Thickness,
feet
Galesburg Shale

Sendstone; brown, thin-bedded to laminated, slightly
silty 14,0
Shale, brownish-yellow, silty and sandy, blocky 8.0



Locality 8, NE NE NE see, 21, T, 31 S., R. 19 E,

Thickness,
feet
Hertha Limestone
Critzer Limestone Mesber
Limestone, gray, weathers yellowish-tan, medium-
crystalline, some transperent calcite siringers,
crinoid colummels 2.9
Shale, yellowish-gray, flaky, calcareous 0.5
Limestone, gray, weathers ten, thin-bedded, earthy 1.5

Limestone, gray, weathers browm, medium-crystalline,
thick-bedded; Harginifera, crinoid colurmals common 1.5
Tacket Formation
Upper shale meuber
Shale, grayish-tan, {laky 0.7
Shale, black, platy to fissile, gray at top 5.5
Middle limestone menber
Limestone, darke-gray, weathers tan, very finely-
erystalline, silty, nodular 1.0
Lower shale menber
Shale, black, fissile to platy, limonite staining on
bedding planes 12.0

Locality 9, SY S N¥ see, 26, T. 31 S., R. 19 E,

Thickness,
feet
Holdenville Shale
Shale, gray, sility to sandy, flaky to blocky 2,0

Coal, zome small branches included .4



Shale, yellowish-gray, platy, slightly calcareous at
botton
Lenepah Limestone
Idenbro Limestone Mesmber
Linestone, tan, weathers brownish-yellow, earthy,
very finely-crystalline on fresh surfaces,
nodulay
Perry Farm Shale Menber
Shale, light-gray, platy, caleareous, limestone
nodules at top
Nowata Shale
Shale, gray, blocky

Locality 10, N¥ WW NE seec. 27, T. 31 8., R. 19 E,

Hertha Limestone
Critzer Limestone Member
Limestone, medium-gray, weathers ten, mediume
crystalline, medium<bedded at top, thin-bedded
at bottom; large crinoid colummals, Lrachiopods,

bryozoa common; gray flaky shale parting near base

Tacket Formation
Upper shale member
Shale, light yvellowish-tan, blocky, dietyoclostid
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2.0

2.0

6.0

Thiciness,
feet

5.0

brachiopods, pelecypods, productld epines, and small

crinoid colummals common

0.6



Shale, black, blocky to platy, limonite staining, much
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carbonaceous material 10,5
Middle limestone merber
Limestone, davrk bluishegray, very finely-crystalline,
silty, nodular 0.9
Lower shale member
Shale, black, fissile, phosphatic nodules 0.5 inch
in diameter 8.0
Siltetone, tan, slightly sandy, some tan shale 3.0
Covered interval 35.0
Siltstone, tan, come tan shale, few plant remains
in lower part 5.0
Seminole Formation
South Mound Shale Membexr
Shale, black, fissile 3.5
Coal, clayey, some {lattened branches 0.3
Shale, light-gray, platy to blocky 2,0
Hepler Sandstone Member
Sandstone, gray, weathers brownish-red, calcareous
cement, thin-bedded, slightly micaceous, sand,
mostly very fine-grained quarts 2,0
Locality 11, MW NE WV sec. 17, T. 31 S., R, 21 E,
Thickness,
feet

Pawnee Limestone
Myrick Station Limestone Member
Limestone, light-gray to light-tan, weathers buff,



very finely- to medium-crystalline, medium-bedded,
many c¢rinoid columnals
Amme Shale Menber

8l

3.0

Shale, light grayish-tan, flaky, silty, many Mesolobus 0.9

Shale, black, platy, fissile at top, small
brachiopods (1-4 mm in diemeter)

Limestone, mediun-gray, weathers tan, silty, very
finely--erystanme,' few small brachiopods

Shale, grayishetan, grades down into black, flaky,
silty shale

Shale, black, Mphatie nodules, platy but blocky
at bottonm

Shale, light grayish-tan, silty, platy

Linestone, darkegray, shaly, very finely-crystalline,
erinoidal

Shale, grayish-tan, silty

Coal, vitrain conapicuous

Labette Shale
Shale, brown and yellow variegated, bLlocky

Locality 12, S4 & SV see, 26, T. 31 S., R. 2L E,

Fort Scott Limestone
Blackjack Creek Limestione Mewber
Limestone, light gray, weathers buff, very finely-
erystalline, medium-bedded

b
L

0.2

0.6

0.7
0.3

0.k

15.0

Thickness,
feet

6.0
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Cabaniss Formetion
Shale, black, blocky 10,0
Umnemed sandstone
Sandstone, gray, weathers tan, thick-bedded 4.0

Thickness,
feet
Galesburg Shale
Sandstone, tan, silty, laminated 15.0
Dodds Creek Sandstone Member
Saendstone, gray, weathers tan, very thick-vedded,
fine-grained, well sorted 6.0
Coal, some vitrain 0.5
Unnamed shale
Shale, grayish~tan, silty and sandy, laminated 6.0

Shale, tan, sandy; some sundstone, lenticular, gray,
weathers reddish-brown, very {fine- to medium-greined,
poorly sorted 15.0

Lmality 1&’, & S'E ﬂecv 2‘?, T. 32 S-} Ru m Eo
Thickness,
feet
Swope Limestone
Bethany Falle Limestone Member
Limestone, mediun-rray, weathers yellowish-tan,

wedium~crystalline, uneven bedding 3.0



a6
Ladore Shale
Shale, yellowish-gray to medium-gray, limonite staining,
some lenticular coale 0.9 foot thick, fossil plants
nesr base 60.0
Hertha Limestone
Limestone, lightegray, finely-crystalline 0.4

Locality 15, SV NV SW sec, 34, T. 32 8., R, 18 E,

Thickness,
feet
Swope Limestone
Bethany Falle Limestone Member
Limesione, gray, weathers tan, medium-crystalline,
badly weathered 1.0
lLadore Shale
Shale, tan, siliy, platy, slightly cslcarecus;
some lentils of very {ine-grained quaritzose
gandsione near top 6.0
Shele, light-gray and tan, variegated, silty, platy 14,0
Locality 16, SE SE SE sec., 1, T. 32 8., R. 19 E,
Thickness,
feet

Altamont Limestone
Worland Limestone Member
Limestone, gray, weathers reddish-brown, omall
concentrations of derk-gray, very finely-
erystalline limestone in matrix of finely-
erystalline limestone, thick- to very thick-bedded;



nany fragments of bryozoa, robust fusilinids,
small dictyoclostid brachiopods, large Echinaria,
sonme minute pelecypods, stylolites common 12,0
Lake Neosho Shale Member
Shale, black, platy to fissile, phosphatic nodules
in upper 2 feet 5.0
Amoret Limestone Member
Limestone, light-gray, very finely-crystalline,

some isolated colonies of Chaetetes 6.0
Dendera Shale

Shale, grayish-tan, cilty 3.0

Sandstone, brownish-ved, very fine-grained, flaggy 2,0

Locality 17, SW S¢ S/ sec, 2, T. 32 S., R. 19 E.

Thicknes=,
feet
Lenepah Limestone
Idenbro Limestone Menber
Limestone, light-gray, wavy-bedded, chert nodules
abundant 5.0
Perry Farm Shale Merber
Shale, tan to gray, greenish-gra<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>