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PALEOTECT0NIC INVESTIGATIONS OF THE MISSISSIPPIAN SYSTEM 

IN THE UNITED STATES 

KANSAS 

By E. D. Goebel and G. F.- Stewart 

'ABSTRACT 

In eastern and central Kansas the Mississippian rocks of this 

study rest dlsconfonnabJy on the Chattanooga Shale of Late Devonian 

end Early Mississippian age; In western Kansas they rest unconformab1y 

on rocks of Ordovician age. 

Rocks of interval A were deposited In a single cycle of marine 

transgression and regression. The earliest deposits. the Boice Shale. 

Indicate that transgression began in northeastern Kansas; unnamed rocks 
. 

of Kinderhook age in southwestern Kansas also mark an early Kinderhook 

aarlne Invasion. Detrital rocks. that characterize the oldest interval 

A deposits. were replaced by widespread carbonate rocks in the later 

part of Interval A time. Interval A probably covered most If not all 

the State. Hi nor up1 ift, epei ric ti I ting, and regression of the strand 

line took place at the end of interval A. 

6 



.. 

Interval 8 records a gradual marine transgression beginning in 

southeastern and south-central Kansas (Fern Glen Limestone), then 

cOYering the entire eastem and central part of the State {Burlington 

Limestone), and eventuaily the entire State (Keokuk Limestone). Although 

dlsconformi ty has been reported between Osage and Heramec rocks in 

Kansas, no major hiatus is thought to mark this contact. ---~outhwest 
,, 

,Kansas ~•i• subsided during Osage time to receive a maximum of almost 

600 feet of Interval 8. Interval B is dominantly cherty carbonate 

rock throug~t the State. 

Interval C Is also dominated by carbonate rocks, a continuation 

of depositional conditions of interval B. In late Interval C time 

quantities of detrltal siliceous materials were deposited with . . 

the carbonate. This detrital influx and the elastic textures in upper 

interval C suggest; an increase in energy of the environment, perhaps 

• shoal Ing of the sea, and a beginning of the regression of the strand 

line and uplift of the region to an emergence that marks the end of 

Interval C. Subsidence continued in southwest Kansas during interval 

C time and a maximum of about 850 feet of interval C is preserved. 

Interval D is preserved in southwest K~as, where i~ has_ a _, e 
C, .... /.. I (...-"1 Ced ( r .I. s st \,t fl.. f< ( ( 'v-_} s I"" . ,j 

maximum thickness of more than 400 feet. In contrast to the underlying ft"o...J. 
;\ 

Mississippian the interval contains appreciable aaounts of detrltal 

rocks. Northern Kansas may have been emergent during much of interval 

D time and some of the detritus in Interval D may have been derived 

from local erosion of older Hississipplan rocks as welt as from a 

source area outside the region. 
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The end of interval D time rnarks a change front relatively quiescent 

tectonic conditions during the Hissi,sippian to more active tectonic 

'F"41tlons i:hat prevailed during t!epnsylvanlan. Kansas was upl(fted 

!•nd emergent at the end of the Mississippian, the Central Kansas uplift 

• and Nemaha anti c: I i ne became c: 1 ear I y marked pos i ti ve features , and 
' -·· 
_erosion strippe~zoic beds from the crests of these uplifts 

and beveled and partially removed Mississippian rocks from the basins • 

. The Hisslsslppian 1s overlain by rocks of Pennsylvanian age throughout 
ct.-:.G4pt fer s-ll ~- c.dnz.rl'\e \o~eashz.m. l::ctM-!aS._) 

t e tate; Early Pennsylvanian {Morro,,) rocks are limited to the 
A. 

western third, and Middle Pennsylvanian {Atoka or Des Hoines) lie on 

the Mississippian across the eastern two-thirds of the State. 
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REGION DEFINED 

This region Is restricted to the State of Kansas. Mississippian 

rocks crop out only In an area of less than two t<Mnships in Cherokee 

County In southeasternmost Kansas (pl. l). In the subsurface, 

Mississippian rocks are present tn bastna1 areas (fig. ). With 

exception of the 1<Mer boundary of interval A the Interval boundaries 

used In this chapter are the same as boundaries of the series 

recognized by the Kansas Geological Survey: interval A (Kinderhook), 

Interval B (Osage), Interval C (Heramec), and interval D {Chester) 

(table I). Some rocks of each Interval are preserved In Kansas. 
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PALEOGEOLOGY 

Units underlying Mississippian 

Through most of eastern Kansas (pl. 2) the rocks Included In this 

report are underlain by the Chattanooga Shale of Late Devonian-Early 
. 

Mississippian age. The Mississippian part of the Chattanooga ls 

Indistinguishable lithologlcally fran the Devonian portion almost 

everywhere In the State. Locally on the southern part of the Nemaha 

anticline (fig. l) the Chattanooga is absent and Mississippian rocks 

Figure 1.•-NEAR HERE 

overlie Ordovician rocks, but these areas are so small that they are 

· not shown on plate 2. The tenn "Kinderhook" has been used by petroleum 

geologists for the Chattanooga Shale and Boice Shale when both are 

present, In spl te of the fact that a disconfonnlty separates the uni ts 

<iee, 1957, p. 67). Erosion of the Chattanooga prior to deposition of 

the Boice is suggested by inverse thickness relations of the two 

formations. 

In western Kansas, Mississippian rocks overlap older rocks 

northward; they rest successively on locally occurring unnamed Late 

Devonian rocks (Goebel, Sweet, and Hllpman, 1969) in southwestern 

Kansas (not shown on pl. 2), and on Middle Ordovician Viola Limestone 

and ~arly Ordovician and Late Cambrian Arbuckle Group farther north. 

No Mississippian rocks are preserved on the crest of the Central Kansas 

uplift (fig. 1), but along the entire west flank of the uplift 

Mississippian· rocks overlie Ordovician rocks. 

10 



Figure 1.--Hisslsslpplan and post-Hlssissip~ian structures mentioned 

In the text (fran Merriam, D. F., 1963). 
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Figure 1.-- Hap showing Mississippian and post•Hlsslsslpplan 
structures mentioned In text.("-;...., ,41c.,,.·.-, P.'-; 1763). . · 



lafer boundary of Mississippian 

The lower boundary of the Mississippian. as used fn this study, Is 

a dlsconfonnity throughout the State. The mfnimwa hiatus at this 

contact Is probably In northeastern Kansas where the Boice jhale, the 

oldest unit assigned to interval A, rests on the Chattanooga Shale of 

Devonian and Mississippian age (table I, col. 67). The hiatus ts 

greatest In northwestern Kansas where the GIimore City Limestone, the 

uppennost unit of Interval A, overlaps the upper Sedalta Dolomite and 

rests on the Arbuckle Group of Early Ordovician and Late Cambrian age. 

The disconfonnity has Intermediate values elsewhere in the State. 

In southeastern Kansas the Compton Limestone (table 1, col. 68) rests 

on the Chattanooga, in central and north-central Kansas the upper 

Sedalta·Dolornite (table I, col. 66) rests on Chattanooga, and in 

southwestern Kansas an unnamed detrital unit assigned to interval A 

{table I, col. 65) rests on the Viola Limestone of Middle Ordovician 

age.• In south-central Kansas interval A Is missing and the Fem Glen 

Limestone (interval 8) rests directly on the Chattanooga Shale. 
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The "Meisener0 Sandstone is distributed erratically through 

central and eastern Kansas at the base of the Chattanooga Shale. West 

of the ientral Kansas uplift where the black shale of the Chattanooga 

Is absent the term "Heisener11 is applied probably incorrectly to 

sandstone belcw rocks of Mississippian age and above rocks of Ordovician 

age. This sandstone may have been deposited at any time frcn Middle 

or Late Ordovician to Early Mississippian and the extension of the 

nMe "Ne I sene r" does not seem j us ti f I ed. Th I s sands tone, where 

present, has been included in Interval A of western Kansas. 
) 
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Paleotectonic implications 

The Chattanooga Shale masks pre-Mississippian struc;tural features. 
I 

;The pre-Mississippian Ellls arch In northwestern Kansas and the 
; 

/Chautauqua arch in southeaste-rn Kansas probably were. connected by the 

i Central Kansas arch during part of pre-Chattanooga time (f lg. 2) and 
' 

· Flgqre 2.--NEAR HERE 

acted as a northwest-southeast trending positive element separating 

the Southwest Kansas basin and the North Kansas basin. 

The western edge of the Chattanooga Shale appears to be an 
' ·, 

erosional edge and has a north-south trend across central Kansas 

(p1. 2). The Upper Devonian part of the Chattanooga probably was more 

widespread than at present and may have extended across western Kansas 

onto the east flank of the Transcontinental arch In eastern Colorado. 

Reworked Late Devonian conodonts In the HJsslssipptan rocks In part of 

western Kansas are supporting evidence to the former presence-of Upper 

Devonian strata in this area (Goebel, 19J,, and locally in southwestern 

Kansas sandy carbonate rocks of probable Late Devonian age are 

preserved beneath the Mississippian rocks (GoebeJ,'Sweet, and Hilpman, 

1969). 

Uplift of the Transcontlnental arch ln early Kinderhook tlrne may 

have allowed erosion and removal of the Chattanooga from western Kansas 

and provided an eastward-sloping surface upon which the beds of 

Interval A were deposited, first In northeastern Kansas. but later 

across most of the State. 

14 
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figure 2.--Hap showing geographic features and pre-Mississippian 

structures mentioned in the text. (Modified frcn Merriam, D. F., 

1963, and Goebe 1, E. D~, 1968,) 
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INTERVAL A 

formations Included 

The fonnatlons Included In Interval A are given in table 1 .(cols. 

65-68). Interval A In southeastern Kansas consists of, In ascending 

order, the .Canpton Limestone and the Lower Sedalia Doloml te•-Northvlew 

Shale. In northeastern Kansas Interval A Includes the Boice Shale, 

the Chouteau Limestone (equivalent of the Canpton limestone), Upper 

Sedalia Dolanite and GIimore City Limestone. Interval A In central 

and northern Kansas Includes only the Upper Sedalia Dolomite overlain 

by the Gilmore City Limestone. In western Kansas, unnamed rocks of 

Kinderhook age are overlain by the Upper Sedalia Dolomite. These In 

turn are overlain by the Gilmore City Limestone. 
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Stratigraphic relations 

The Boice Shale, recognized only in northeast Kansas and adjacent 

states, unconformably overlies the "Chattanooga Shale" and seemingly 

Is conformable below the Chouteau of Moore (1928). Moore and others 

(1951) identified the Compton Liinestone as the lowest llinestone 

fonnation of the Kinderhook in Kansas, and correlated the Northvtew 

Shale with the Lower Sedalia Dolomite. The Upper Seda1fa Dolomite as 

defined by Lee (1943) ts recognized only west of the Nemaha _antic I lne. 

Unnamed rocks of Kinderhook age, mostly beds of sandstone and 

shale, occur on the-southwest flank of the Central Kansas uplift 
R 

(Goebel, 1966). The rocks contain a mixed fauna of Kinderhook and Late 

Devonian conodonts. The unit occurs unconformab1J next above Ordovician 
/ 

and posslbly Devonian carbonate units and below Kinderhook and Osage ,. 
formations. Goebel (196•) regarded the unit as late Kinderhook In age, 

!!: 
I . 
I but older than the Upper Sedalia. The stratigraphic relations wl th 

IPIG•~ Compton, Chouteau and Lower Sedalia is undetermined. 

The Upper Seda 1i a Do I om i te over I a In by the Gilmore Ci ty LI mes tone 

ts widespread in northeastern and north-central Kansas and locally In 

far northwestern Kansas. ln the Salina ,s'asin the upper member of the 

Seda I la Ooloml te is separated by disconforml ties fn:m overlying and 

underlying units. (Lee, 1956). 

17 
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The stratigraphic relations and age of the Gfl110re City Limestone 

are better known than other Kinderhook uni ts. Late Kinf#erhook conoclont 

faunas are present in both the Upper Sedalia and GIimore City tormations 
g -

In west and northwest Kansas (Goebel, 1968; Klapper,. 1971). Supporting 

the physical correlation of the Gilmore City of western Kansas with the 

type Gilmore City of Iowa Is the.presence of Patrognathus anderson1, a 

conodont found In.the United States only i~ this fonnatlon. 
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Upper boundary of I nterva I A 

The Gilmore City Limestone Is the uppermost unit of Interval A 

throughout much of Kansas--and a number of different units of Interval 

Brest on it or on lower beds In Interval A Indicating a disconfonnlty 

at the A-I.contact. Only in McPherson County in central Kansas (Lee, 

Jg.Ito) does the section approach completeness; there the Gilmore City 

underlies the oldest unit In Interval B, the St. Joe Limestone Member 

of the Fern Glen Limestone. In northeastern Kansas the Gilmore City 

Limestone Is overlain by the Burlington-Keokuk Limestone undifferentiated; 

In.western Kansas the Keokuk Limestone of Interval 8 rests disconfonaably 

on the Gilmore City Limestone (Goebel, 1968); and in parts of south-

western Kansas, west of the Central Kansas uplift and the Pratt 

anticline, the Fern Glen Limestone rests on the lowest Kinderhook 

unit, the unnamed beds of Kinderhook age. 
~+ih\. 

The area t·n which the o1dest_..JJ.A-f-f of interval B, the Fern Glen, Is 

recognized almost excludes the area in which the youngest units of 

Interval A, the Gilmore City and Upper Sedalia, are recognized (Goebel, 

1968, figs. 14 and 16) and suggests that they might be lateral facies 

equivalents. The presence of an Osagian Bachtrognathodld conodont 

fauna In the Fern Glen Limestone in south-central Kansas and a 

Kinderhook Siphonodellid fauna In the Gilmore City argues against 

this Interpretation. 

S~'la,s -l- c l-.c....,,.54t h.e..c..c.....,S<. """' po.v-. 1.. , Si· .J6<Z IA. /tl br. c.i-f~cl c..s "oldcz.-..f (.u-,~. 11 

(;, 
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Thickness trends 

The maxllAWII thickness of interval A Is more than 150 feet In 

western Kansas, and almost 150 feet In northeastern Kansas. The 

Interval exceeds 100 feet in several small areas In north-central 

Kansas (pl. 3A). 

In the east-west cross section across southern Kansas. the rocks 

of Interval A are everywhere less than 100 feet In thickness except at 

the western end of the section (pl. 9, sec. E-E'). In the north•south 

cross section across western Kansas the interval reaches more than 

ISO feet In thickness (pl. 9, sec. D-D 1). 
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Lfthofacies trends 

The llthofacies patterns of Interval A are daninated by carbonate 

rocks (pl. 38). In north-central and parts of westem Kansas the map 

has a polka-dot appearance. In part, this may be due ~o Inadequate 

data, but In large part it is due to sltght differences In conposition 

of Interval A.. Had the Chattanooga Shale been included tn Interval A 

fn this study, the llthofacies map would have been danlnated by shale 

In central and much of eastern Kansas. 

The GIimore City is a carbonate unit In northwestern Kansas and a 

elastic unit in southwestern Kansas (pl. 9. sec. D·D') which accounts 

for the carbonate lithofacies pattern in the central and northern parts 

of western Kansas and the detrltal pattern In southwestern Kansas 

. (pl. 38). The detrital llthofacles pattem in southeastern Kansas 

reflects the Northvlew Shale, a unit that was probably derived from a 
""" local sediment source -~Missouri. 

21 
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Sources of sediment and environments of deposition 

The unnamed rocks of Kinderhook age in weste~ Kansas and the 

overlying Upper Sedalia Dolomite and Gilmore City Limestone are a 

. \.p'/ I itho1ogic sequence which 11 tustrates the marine transgression 
~1~W ----·-~V . ,, < described by l<ischer (1965, p. 56). Oetrital sediment was deposited as 

s+mtu..,.,_ 
• thin layel"; reworking by wave action was probably effective to depth 

of only a few feet. Little of the transgressive sediment was derived 

from underlying sediments. Instead, sourc~of the sand- and silt-sized 

cietrital particles of interval A were probably from lq,,ir Paleozoic :J't:/Arf":r.-~I~ 

rocks exposed on the Ellis-Chautauqua arch. A close balance between 

the rate of supply of sediment and the marine transgression Is one 

r~ulrement of extensive transgressive d~posits. In western Kansas 

vv the basal part of the sandstone sequence contains coarse;'sized 

particles and the sand is well sorted. Above the basal part of the 

sandstone the -c1astle- unit grades abr~ptly into finer-grained and more 

poorly sorted rocks, which in turn grade abruptly into the overlying 

carbonate unit without ·intennediate sha1y beds. 

The Gilmore Cl ty Limestone of western and north-centra 1 Kansas 

consists of units composed of brachiopods, crinoids, and bryozoan fragments 

11ixed with oollths and pellets and lenticular beds of oolitic limestone. 

The Intercalated beds of oolitic and fossil fragmental limestone indicate 

altemating conditions of good and poor sorting and a highly agitated 

shallow marine environment (pt. 11. fig. 1) 1n which the water was 

saturated with calcium carbonate. The presence of glauconlte, phosphates, 
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' 
and ch•ical precipitates indicates slow sedimentation. These shallow. 

wana seas prevailed to the end of the Kinderhook with widespread 

'depos t tion of coli tic and crinoidal 1 imestones. The primary sedl111ent 
i 
lsource for the carbonate rocks of interval A was organic. 
t 
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Paleotectonlc implications· 

Pre-Mississippian positive elements (fig. 2), the Ellis arch-Central 

Kansas arch-Chautauqua arch, probably were covered by the Chattanooga 

Shale (Goebel, 1968, p. 1738). After a period of uplift and erosion 

that stripped the Chattanooga to Its present erosional limit, the 

marine transgression of Interval A time began and advanced progressively 

across a surface that sloped gently to the east. The seas were 

widespread late in interval A time and although interval A is quite 
. . 

thin the rocks Imply either eustatic rise or epeiric subsidence In 

sufficient amount to accanodate their deposition (pl. 10, fig. 1). The 

Central Kansas uplift may have acted In a positive manner during 

_Interval A time; at least rocks of only late Kinde_rhook age are 

preserved In northern and central Kansas. To the west, the Transcontinental 

arch pr~ably was neutral or slightly positive and possibly was emergent 

(pl. 12, fig. 1-) during Interval A time (Goebel, 1968, p. 1738). 

At the end of Interval A time, the en~lre region was raised above 

sea level and during a period of relative stability Interval A was 

beveled. The beveled surface may have been tilted southward at the 

beginning of interval B deposition (Lee, 1956, p. 140) because early 

Osage deposits- thin northward and later Osage and Mera.nee units 

(Intervals 8 and C) overlap In succession northward on Kinderhook 

rocks •. 
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INTERVAL 8 

Formations Included and stratigraphic relations 

Interval 8 Includes the Fern Glen Limestone and the Burlington-

Keokuk Limes-tones un_differentlated (table I, .cols. 65-68). The Fern 

Glen Is restricted to southern and southeastem Kansas and consists of· 

two Mmbers, the St. Joe Limestone Member and the Reeds Spring Limestone 

Member. The St. Joe ts less widespread and is overlapped by the Reeds 

Spring, which In tum Is overlapped by the Burlington in south-central 

Kansas (Lee, 1940). 

The Burlington and Keokuk have not been differentiated in much of 

Kansas. In the Salina basin, Lee (1956) mapped the Keokuk unconformably 

.on the Burlington. This dfsconfonnlty increases in magnitude westward 

In the State. Although the western llmi~ of the Burlington Is unknown, 

only the Keokuk has been Identified west of the Central Kansas uplift 
R 

(Goebel, 196') and the Keokuk rests directly on the GIimore City 

Limestone (pl. 9, sec. D-D 1). 

25 
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The lower part of the Cowley Formation In southwestern and 

south-central Kans.as is Included In Interval B and is r49arded as a 
I 

!tacles equivalent to Keokuk, Burlington, and fem Glen Limestones and 
' . 
i I 
/also to the Chattanooga Shale (Goebel, 196'). Lee (1956) interpreted 

;the Cowley as deposited In a basin In south-central Kansas and derived 
' . 
by erosion from rocks of Osage age and older; an erosion surface was 

reported at the base of the Heramec: In the. Sal Ina basin, and no break 

was recognized between the Cowley and Warsaw (interval C) In western 

Kansas (lee, 1956). Later studies provide both lithologlc and paleontologic: 

data that support the Interpretation that the Cowley 

the Osage and muc:h of the Meramec (Goebe!, 196~ • 

'efi;~~,c.., 
Is a~facles of 

.J -r.t p~.$-., I?.~ 

26 
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Upper boundary of Interval 8 

The contact between Intervals Band C Is the contact of the Warsaw 

and the Keokuk Limestones over a large part of the State. 9n1y In a- . 
I" • 

--paTt-onouthwestern end swth-cent,al buses, wheFe the Cowley 
. ,. - ::_ ;; rot i11a t Rio, 

---Is pNsent, e1e ,a.e1e liMesliOAel a&,1e1111'. 
. If . 

B-C boundary Is placed within the Cowley 

(1~0, •1953, 1956) Identified a dlscontlnui ty at the Interval B-C 

boundary In parts of the State and others (Maher and Collins, 1949) 

have reported disconfonnlty In western Kansas, the dlsconfonnable 

relations are difficult to demonstrate. The authors believe no major 

dlsconfonnlty Is present at the Interval 8-C boundary In the Kansas 

-region • 

Th I ckness trends 

st 600 feet, In the Hugoton 

..a,ayment er and Coll Ins, 1948) In Meade and Clark Counties (pl. 4A; 
• 

pl. 9, sec. E-E'), and they thicken southward Into the Anadarko basin. 

This aru of thick Interval Bin southwest Kansas coincides with an area 

In which Interval A Is very thin or absent. Presumably Interval A was 

re110ved by erosion prior to deposition of interval B. 
~i~V'l'S +o l'M•~ 

vv- In south-central Kansas Interval B attaiM a maximum of O¥eflo 300 
I\ 

fee0th+ck. The interval thins gradually toward the north.and extends 

• short distance into southwestern and south~centraJ Nebraska. The 

Interval thins more rapidly around the margins of the Central Kansas 
uplift and Nemaha anticline and has been removed by post-Mississippian 
erosion frona these Early Pennsylvanian positive features. 
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Llthofacles trends 

The Burlington-Keokuk unit In Kansas Is. In large part, a cherty, 

sf llceous carbonate. Because of the greater thickness and more 

widespread occurrence of the Burltngton•Keokuk. its rather constant 

llthofacies dcminates over the Fern Glen Limestone and the lithofacies· 

••P (pl. ~B) Is quite uniform. The formations of Interval B, in large 

part. l'lave been differentiated according to the character of contained 

chert and nature of the Insoluble residues. Where interval B has been 

eroded during Late Mississippian and Early Pennsylvanian time, a thick 

residuum of weathered chert cal led 11chat11 has formed. These deposl ts, 

camt0nly Included In thickness measurements of Mississippian rocks, 

·fonn a broad band bordering the major tectonic or structural features 

of Kansas and show on the 11thofacles map (pl. 48) as a discontinuous 

belt of high chert content surrounding the Central Kansas uplift. 

28 
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Sources of sediment and envlrorvnents of deposl~lon 

In Kansas, interval Brocks were deposited In a no,mal, shallow 
! . 
: marine envfronment (pl. 11, fig. 2). Benthe,aie maFine or-gantsffl5- .,,;.v.,.L _ · 
! (of bu,-t\,i~.o·c... or~~~wis ~ci ?'~f -ft.a~ 
/ contributed their ~hells and other calcareous hard partslas sediments, 

! and relatively uniform and widely distributed limestone formations 

were deposited. Slight fluctuations of sea level caused local and 

periodic but not intense re-working of ca~careous materials on the 
,. 

floor of the epitcontfnental sea, resulting in calcarenite interspersed 

with crinotdal limestone beds. Only in southern Kansas, near the 

southern end of the Central Kansas uplift is there evidence of land-

derived sediment. Here alternating reddish and greenish semi-crinoidal 

limestone beds make up the rocks· of the lower portion of interval B, 

the Fern Glen Limestone • 

Shale partings and mud as minor matrix material in 1 imestones are 

dispersed throughout interval B. Fossiliferous and non-fossiltf.erous 

chert are present in interval 8 and some of the chert is clearly of 

secondary origin. Incompletely silicified crtnoldal debris Is conmon 

both In the chert and In the limestone. 
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Paleotectonic implications and paleogeographic interpretations 

At the beginning of Osage time the Kansas region sloped southward. 

The oldest rocks of interval B were deposited in a transgressing sea 

and pinch out northward. Additional subsidence or eustatic rise 

allowed widespread deposition of interval B throughout the State and 

Interval B probably covered the incipient Central Kansas uplift and 

extended westward on to the east flank of the Transcontinental arch 

(pl. 10, fig. 2). Of course, the present dist!ibutton of interval B, 

restricted to structural depressions, is the result of Late Mississippian 

and Early Pennsylvanian erosion along the positive structures, the 

Central Kansas uplift and Nemaha anticline. 

The Hugoton embayment subsided actively during interval B time 

• and connected southward with the subsiding Anadarko basin in Oklahoma. 

The Southwest Kansas basin of Devonian time may be considered 

ancestral to the Hugoton embayment of Mississippian and later . 
Paleozol~. 

The paleogeographtc map of interval B (pl. 12, fig. 2) Indicates 

the wide shallow marine transgression of Osage time and shows that the 

State probably was entirely submerged. 
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INTERVAL C . 

Fonnatlons included and stratigraphic relations 

The Warsaw, Salem, St. Louis, and Ste. Genevieve limestones 

comprise interval C and are preserved tn both the Hugoton embayment and 

the Forest City basin (table 1, cols. 65 and 67). Only the Warsaw and 

Salem Limestones are recognized in central and northern Kansas. In 

the central part of southern Kansas, some questionable St. Louts ts 

preserved. 

Local concentrations of glauconite at the base of the Warsaw 

suggest a disconformable relationship of the Warsaw on the Keokuk. 

The Warsaw ts conformable below the Salem in western Kansas. 

The Salem is less widely distribut~ than the Warsaw; it ts 

• generally preserved basinward from the Warsaw subcrop.· Both units are 

bevelled by the regional angular unconformity developed In Early 

Pennsylvanian time. Remnants of the Salem n~rmally overlie the 

Warsaw in the Salina basin, but locally tn the absence of the Warsaw, 

they overlap unconformably on the Keokuk (Lee, 1956). 
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In western Kansas the St. Louis is conformable with the underlying 

Salem and the overlying Ste. Genevieve. Within the St •• Louis; however, 
I . 

: In western Kansas an lntrafonnational erosion surface marks the 
! . 
/ Initial change from carbonate to detrltal {quartz sandstone) 

; sedimentation. Al 1 the interval C formations probably extended across 

the Central Kansas uplift and Nemaha anticline, but were rerroved, along 
. ' 

with Osage and· Kinderhook rocks, by pre-Chester and Early Pennsylvanian 
. . 

erosion. The $alem and St. Louis Increase slightly In thickness 

baslnw,frd~-~~St~~ ~Geoeviev~~:=~ocks-possibly were nearly statewide in 

their original distribution, but probably were of less areal extent 

originally than older Heramec rocks. · , 1 ' • · 7&:Le,;5 · 
The upper part of the Cowley fef'Ntion in south-central Kansas ts 

Included in Interval C and is regarded as a dtagenetfc alteration of 

the Warsaw, Salem, and part of the St. Louis Limestones. Dolomitization, 

chertlfication, and pressure solution are thought to be responsible 

for this eppesen• facfes~hange. 
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Upper boundary of Interval C 

The upper boundary of Interval C is marked by a pre-Chester and 

Early Pennsylvanian erosion surface. This Interval is overlain 

uncon~onnably by Chester rocks only In southw~st Kansas and by Lower 
.,5 • ,~ f to Middle Pennsylvanian rocks elsewhere (pl. 8). . · 

~
Y , -< . A karst ·surface has been Identified at the upper surface of 

,{ --
/.

. ,ct lfttervalt),_ln the Hldcontlnent,_ including Cherokee County In southeast 

Kansas~ and In the subsurface of Kansas (Hiestand, 1938; Lee, 1940. 

f.,, 

• 

1943, 1956; Shenkel, 1944; and Goebel, 196,.). 
p 
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Thickness trends 

Interval C attains a maximum thickness of about 850 feet near the 

southwest corner of the State In the Hugoton embayment (pl~ SA). It 

thins to the north and northeast to a zero ll~e that generally 

parallels the southwestern margin of the Central Kansas uplift. In 

eastern and central Kansas interval C is eiatte thin and Irregularly 

distributed; it attains a maximum of about .160 feet In two smal 1 areas 

but It ts mostly less than 100 feet thick (pl. 9, sec. E•E 1). 

. . ~· . The thickness and distribution of Interval C largely the result 

of post-Heramec erosion but In a few places part of the thinning of 

upper Interval C units may be the result of thinning ~n the flanks of 

~ntemporaneous poslti~e structures. T~e Ste. Ge~evfeve may have 

• been less widely distributed than older units of the Interval, and 

- thinning may be depositional and may mark pre-Chester regression of the 

strandl i ne. 
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Llthofacles trends 

Interval C Is dominated by carbonate rock and chert tn differing 

amounts (pl. SB). The chert ts difficult to distinguish from chert In 

Interval B. The chert of Interval C decreases In amount from bottom 

to top and forms only a minor constituent of the Ste. Genevieve. It 

seems to be more abundant In areas where the Interval ts relatively 

thin, perhaps partly because the thin areas are where only the tower 

beds of the interval are preserved, and partly because chert residuum 

Is Included with the interval. This residuum was produced by post• 

Heramec weathering and was concentrated marginal to the major positive 

structures. 

Interval C contains less shale and claystone than does either 
. 

Interval B or Interval _'@~ever, from about midway In the St. Louis 
_, o..ru 

upward detri tal sand and silt½ evident In Interval C, especiat ly in 

far western Kansas where the greatest thicknesses of the upper part of 

Interval Care preserved. This Increase In detrftal material is 

Insufficient to offset the ltthofaetes patterns of plate SB. 
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Sources of sediment and environments of deposition 

Normal marine deposition ~f carbonate rocks, largely btogenetic 

In origin, continued from interval B through more than half of Interval 

C (pl. 11, fig. 3). This was followed by deposition of intraformational 

limestone conglomerates, oolite and calcarenite beds along with 

Increasing amounts of siliceous sediments. The widespread oollte and 

calcarenlte beds are lnterprete~ as indicating current activtty_tn 

shallow warm seas. Although the limestone was the product of direct 

precipitation of carbonate and the accumulation of fossil debris, the 

siliceous sediment probably was transported Into the region from an 

external source; perhaps, from the Transcontinental arch to the 

no~!~...!s..!.JA The chang~ in character of deposi~s in mtd•St. Louis 

time appears to represent a change in energy in the envirorvnent from 

a relatively 19w energy to an environment of higher energy. Perhaps 

this was the result of shallowing of the sea·; the Ste. Genevieve 

probably was deposited in a regressing sea. 
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Paleotectonlc Implications 

Subsidence of the region continued from Interval B through 

Interval C time and in southwestern Kansas was sufficient to accomodate 

more than 800 feet of sediment (pl. 10, fig. 3). The mid-St. Louis 

erosion surface recognized in western Kansas may mark a short pertod 

of uplift In the region accompanied by brief partial withdrawal of 

the sea. Subsidence may have slowed following this episode; at least, 

the upper part of the Interval suggests an environment of higher 

energy, perhaps a shallower water environment than earlier~ The influx 

of detrltal materials In late interval C time may indicate minor 

uplift of a distant terrlgenous source; perhaps the Transcontinental 

,rch to the northwest (pl. 12, fig. 3) •. The entire region was .,,...-~------·-~-...... , .. ., """"',, .-- - ... ___ ., .. .,._... __ ;( . 

' lfted s1 ightly and was probably emergent at the end of interval C 
I/ . 

,, time, for Interval D rests dtsconformably on interval C where interval 
/~"' , 

D Is present In the southwest part of the State and a pre-Interval D 
~_!..-~~ 

karst•ltke surface appears to have developed on ~,/t+L,~, 
A eastern Kansas. 
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INTERVAL D 
Formations Included and stratigraphic relations 

Rocks assigned to interval Dare an unnamed sequence of dominantly 

elastic rocks of Chester age and are limited to a relatively small 

part of southwestern Kansas (table 1, col. 55). They consist of 

variegated, dominantly green, shale, lenticular sandstone beds, and 

lesser amounts of lithographic to crlnoidal limestone; they probably 

include both marlne and non-marine beds. 

In southeastern Kansas, some dominantly detrital material 

preserved as sink-fillings might have been deposited during interval 

D time but these are of such limited extent that they are not shown 

on any of the maps or sections. 

lnteryal D rests disconformably on interval C; sandstone units of 
.. · 

interval D locally fill erosional depressions in the top of interval 

c. 

38 



Upper boundary of Interval D 

The upper boundary of interval D Is a disconfonnity. Over most 

of the area of interval D the Kearny Formation of Morrow age rests on 

interval D, but at the eastern extremity of interval D it is overlai~ 

by unnamed beds of Atoka age, and in a small area in Clark County, ts 

overlain by the Cherokee Group of Des Hoines age. 

Where the Kearny Formation rests on the unnamed rocks of interval 

D, they are difficult to separate because of lithologic similarities. 
. ;:;,:--

The upper part of interval D contain~ommoj crinoidal limestone beds 

similar to crinoidat limestone beds in the Kearny but the Pennsylvanian 

rocks are more arenaceous and glauconttic. The lower beds of interval 

Dare variegated shale and are distinct.from the Kearny. 

Thickness trends 

A maximum of more than lfOO feet of interval O is preserved tn 

southwest Kansas (pl. 6A). Thinning of interval Don uplifts and 

local absence as a result of truncation was reported by Beebe (1959). 

The edge of preserved Interval D forms an irregular arcuate pattern 

v./ which suggests that the pinch~ut -is erosional. -
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Llthofacfes trends 

Interval Dis more sandy and muddy around the margin of Its 

distribution In southwestern Kansas and more calcareous In the central 

and thicker part (pl. 68). In part this is related to post-Interval 
. . 

D erosion; around the margin only the dominantly detrltal lower part 

of Interval D Is preserved, whereas, centrally where the interval is 

thicker, the dominantly carbonate upper part fs also preserved 

beneath the erosion surface. 

Sources of sediment and environments of deposition 

Some of Interval D was probably derived from erosion and 

reworking of exposed interval C and Bin northw~siern Kansas and the 
. . ric.:s., bf e. 

Central Kansas uplift. But It also seems !l:ikely that much of the 

material was derived from outside the region, perhaps the Transcontinental 

arch to the northwest. 

The environment of deposition has been interpreted as both marine 

and nonmarlne (Goebel, 1968, p. 1775). Marine deposition was probably 

In a relatively shallow sea (pl. 11, fig. 4) that produced considerable 

reworking of the detrital sediment. The strandline periodically may 

have migrated long distances across the region, but the northern part 

of Kansas probably was emergent throughout Interval D (pl. 12, fig. 

4) •. 
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Paleotectonic impllcations and pateogeographic Interpretations 

The iaoo feet of preserved Interval O In the Hugoton embayment 

Indicates that marked subsidence took place in this part of the State 

during the span of interval D time (pl. 10, fig. 4). The absence of • 
interval Din the northern part of the State, the possibility that 

some of the materials contained in interval D were derived from 

Intervals Band C, and the suggestion that the strandllne migrated 

widely during Interval D time, support the possibility that northern 

Kansas may have been uplifted slightly and was largely emergent during 

auch of Chester time. It is also possible that the Central Kansas 

uplift was a relatively positive feature at this time.· 

The end of Interval D time marks a.change from relatively 

·quiescent tectonic conditions during the Mississippian to more active 

tectonic conditions that prevailed during the Pennsylvanian. Much of 

Kansas was uplifted before the Invasion of Pennsylvanian seas and an 

unconformity was formed that in some places ts marked by a karst 

surface. 

Geographically (pl. 12, fig. 4) the record of Interval D suggests 
the 

that/souther~ part of the State may have been covered by a shallow 

sea; a general east-west trending strip of coastal plain may have 

extended across the northern part of the State _which may in turn have 

passed northward into a hilly terrane on the southern flank of the 

Transcontinental arch. 
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TOTAL THICKNESS OF MISSISSIPPIAN ROCKS 

Thickness trends 

: Mississippian rocks attain a maximum thickness of more than 1700 

/ feet in southwestern Kansas (pl. 7) and tht,' to the north to about 
I 
! 100 feet In the northwest corner of the State. In central and in 

eastern Kansas the system attains maximum thicknesses between 400 and 

500 feet at several scattered places. The zero isopach outlines the 

. Central Kansas uplift in central and north-central Kansas, and the 

Nemaha anticline In eastern Kansas. 

Paleotectonlc Implications 

Minor movement on the Central Kansas uplift may have taken place 

• during the Mississippian Period but the outl tne of the upl 1ft, as wel 1 

as the Nemaha anticline, shown by the plnchout of the Mississippian is 

mainly a result of post•Heramec and ·pre-Middle Pennsylvanian erosion. 

The total thickness map combines a relatively complex history of 

widespread marine transgressions and deposition followed by regressions 

and erosion, and climaxed by major disconformity and erosion at the 

end of the Mississippian. All of these were related to epelric uplift 

or'subsidence of the craton or to eustatic rise or fall of sea level. 

The thtc~ section of Mississippian rocks preserved in southwestern 

ICan~as probably records the minimum subsidence of the Hugoton 

ent,ayment during Mississippian time. 
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GEOLOGIC UNITS DIRECTLY ABOVE MISSISSIPPIAN SYSTEM 

Units overlying Mississippian 

Rocks of Pennsylvanian age rest unconformably on Mississippian 

throughout Kansas (pl. 8). The Kearny Formation of Morrow age rests 

on Mississippian Intervals C and D aJong the western edge of the State. 

It Is overlapped by unnamed beds of Atoka age and these beds rest on 

Mississippian In a narrow belt extending south-southeast from near the 

northwest corner of the State. The Cherokee Group of Des Hoines age 

overlaps the.beds of Atoka age and rests on Mississippian rock 

throughout the rest of the State. 

•n most places the base of the Pennsylvanian is marked by a unit 

of c:oarse or reworked matert"al; in the ~stern and central parts of 

the State this unit is a basal conglomerate or sandstone and In the 

eastern part ft commonly is a reworked concentration of chert derived 

from the residuum at the top of the Hississl~pian (Merriam, 1963, 

p. 135) 
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Paleotectonic Implications 

The unconformable contact between Pennsylvanian and Mississippian 

) rocks marks a period of uplift and erosion that was matnly responsible 

/ for the present distribution of the Mississippian i~terv~ls. The 

'Central Kansas uplift and Nemaha anticline must have been sharply 

uplifted and eroded. Between Meramec (Late Mississippian) and Des 

Hoines (Middle Pennsylvanian) time, all tfie Mississippian and older 

Paleozoic strata were stripped from the elevated parts of these 

structures and Pennsylvanian rocks of Des Hoines age were deposited 

directly on Precambrian. 
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