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ABSTRACT

The Marmaton Group, except for the upper three forma-
tions, can be identified in the subsurface from near the
outcrop area in southeastern Kansas to and throughout the
principal area of investigation in southwestern Kansas.
Marine and nonmarine sediments are present in nearly equal
amounts in the outerop area, but in the area of principal
investigation the group appears to be entirely marine and
consists of limestones with thin shales. The group is
thinest on the southwestern flank of the Central Kansas
Uplift and thickest in the Hugoton Trough. It grades into
a sandy shaly facies on the flanks of Keyes Dome in Morton
County.

011 ia found in Marmaton strata in structural, strati-
graphic, and combination type traps. The greatest Marmaton
production 18 from a pool in the Novinger Field.
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INTRODUCTION

Purpose
The purpose of this report is to determine whaether or
not the Marmaton Group or any of its formations are contin-
uocus across scuthwestern Kansas, to inveatigate its general
character, and to study the oil fields which produce cut of
Marmaton units in the area of study.

Mncigl Area of Investipgation

The area is limited on the north by T. 20 3., on the
south by the northern bordsr of Oklahoms, on the east by
R. 20 W. of the 6th Principal Meridian, and on the west by
the eastern border of Colorado (Pig, 1). Centeined within
these bourxis are 14 Kansas counties: Hamilton, Ksarny,
Fimney, Hodgeman, Stanton, Grant, Haskell, Gray, Ford,
Merton, Stevens, Seward, Neade, and Clark. The counties

occupy a total land area of approximately 11,800 square miles.

Previous Work
Early studies of the Marmaton Group in the principal

area of investigation were carried on by Roth (1930), and
gGordon (1938).

Roth investigated the regionsl extent of the Desmoines-
ian Series by correlating well samples after he had first
correlated outerops by comparing their paleontological content.

Gordon (1938) was primarily interested in correlation
on the basis of black shales in the wells of western Kansas.
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Ascording to him, the Marmaton and the underlying Cherokee
eculd be correlated by using fusulinids, and the thiclmesns
of the Marmaton ranged from zerc to 300 feet, of which sbout
ane~-fourth was thought to be black shales. He cancluded
that black shales were too abundant to be useful in correlat-
ing the Desmoineslan Series from western Kansas with the
outerop area in southeastern Kansas.

Various preliminary cross sections in southwestern
Kansas and southeastern Colorado have been published by
the State Geological Survey of Kansas (Mpher, 1946, 194T;
Lee, 1953), the Kansas (leological Soeiety (1950), the
Liberal Geological 3Jocilety (1953), and the U.S. Geologieal
Survey (Maher and Collins, 1949).

Jewett (1941, 1945) correlated and desoribed Marmaton
unitas where they ¢rop out in southeastern Kansas. He found
four limestone formations, dominantly marine in origin, and
four shsle formations, dominantly nommarine, swhich could de
subdivided into membera. The group is tracesdble throughout
the outerop area and into the adjacent states of Missourl
and Oklahoma.

Lemuons (1946) mede a subsurface study of the group in
southeastern Kansas. He obaerved that the uppermost lime-
stone formation, the Lenapah, and bounding shale formations
were apparently absent, either through erosion or more
probably, nandeposition. He also noted that the group
gradually became more marine as the units wers traced westward



to the Nemgha Ridge where the group beecame dominantly
limeatone with thin shale units.

Moore (1981) defined the present limits of the Marmaton
Group. The upper limit is the unconformity below the Hepler
Sandatone of the Pleasanton Group; the lower limit i3 the
base of the Port Scott Limestone.

Moore and Jewett (1942) pointed out the major atructures
in Kansas. Post Misaissippian structural provinces were
designated primarily to cutline convenient petroliferous
provincea. Jewett (1951), and Jewett and Mer»iam (1959),
further deseribed geologice structures in Kancas, Koester
(1935) investigated the geologic history of the Central
Kansas Uplift. The Hugoton Exbayment snd its structural
development have been discussed by Merriam (1955). Other
investigators of the Hugoton Embayment include Maher and
Collins (1948), who suggested the present nsme to replace
the term Dodge City Basin originelly proposed by MceClellan
(1930).

Methods of Invest 4
The initial investigation involved & review of library

material. Various regional cross sections were studied in
addition to publications and theses related to the problem.

Pollowing the library study, the cuterop area 4in scuth-
eastern Kansas was vigited and various rock units of the
Marmaton Group sampled. Identification and location of the
Marmaton outcerops were accomplished through the use of
Jewett's (1945) publication.




Rext, electric logs from wells nesr the cutorop ares
were compared with a composite section ceonstructed primarily
from informatlion in Jewett'zs (1945) publication. PFor the

location of the sections used to construct the composite
3ection gee Flaure 1.

After a satiafactory correlation was made between the
composlite gection and the service logs from nearby wells, a
well to well correlation of the units wsa carried westward
across the southern tip of the Nemaha Antieline, through
the Sedgwick Basin, over the southern tip of the Pratt
Anticline, and into the Mugoton Rmbayment of the Anadarko
Basin to the Colorasdo horder (Pl. 1). Ror convenlence,
electric logs and radloasctivity logs will be referred £o as
service logs throughout the remainder of this paper. Additional
service lopg cross sectlons were made within the area of
investigation (Pls. 2. 3, 4, and 5). Tae base of the Kansas

City OGroup wes used as the datun for the cross sectlons.
Structure contour maps (Pls. 6 and T) were prepared
that show the present configuration of the upper surface
and base of the Marmaton Group. Control was unbalanced
owing to the greater denaity of drilling in some areas as
compared to others. Consequently, anly the general structural
features could be shown in some inatances, while in others
detalled atudies could be made,
Thicknesses obtained for the group were used to con-

struct an isopachous mep (Pl. 8).
A percent carbonate map 1s shown on Flate 9.
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STRATIGRAPHY

denersl

In Xansas, rocks of Desmoinesian age include the Marvmton
Group and the undarliying Cheroitee Group. Along the out-
¢rop in southeastern Kansas nonmarine and marine shales are
the dominant lithology of rocks deposited during Desmoinesian
time, but the abundance of limestone snd the more marine
character of the upper units in comparison to the lower
units a2llows & natural lithologic division into two groups
(Jewstt, 1941, p. 297).

In southwestern Kansas, marine limestones and shales
conprise almost the entire Marmaton Group with limestone as
the dominant rock type. The Cherckee Group, also, is more
marine than in scuthesstern Kansas. These findings indicate
that in southwestern Kansgs during the Desmoinesian a
parine enviranment of depoaition was present much move of
the time than in southeastern Kansas.

Marmaton rocks crop out alang a narrow band that
extends from the Arkansas River valley, through northeastern
Oklahoma, southeastern Kansss, western and northern Rissourd,
and intoe Jowa. The proportion of marine sediments decreases
to the northsast along the outerop (Jewett, 1985, p. 53), while,
as mentioned above, marine sediments incresse in importance ‘
to the west where these rocks are in the subsurface,

The type section of Desmoinesian rocks is along Des
Foines River in central Iowa,



The generalized atmtimw of the Marmaton Group
both in the outerop area and in the area of study is 1llus.
trated in Pigure 2.

The Marmaton Group, as defined by Moore and others
(1951), includes units upward from the base of the Fort
Scott Pormmtion to a major unconformity st the dase of the
Hepler Sandstone of the Pleasanton Group. In this repext,
the top of the first mejor limestone below the base of the
Hertha Limestone of the Kansas City Group is choaen as the
top of the Marmaton Group. This procedure is necessary
because the upper three formations are apparently missing
throughout most of southeastern and all of southwestern
Kansas., In the srea of principal atudy the uppermost Marmaton
unit 1s identified as the Altamont Formation.

The four dominantly marine limestone formations, each
overlain by a dominantly nommarine shale formation, which
make up the Marmaton Group in the outcrop area, are suggested
by Jewstt (1945, pp. 55-T0) as bedng parts of cyslie units.
Four megacyclothems of four or more cyclothems each are
believed to be present in the group. The only cyclic nature
apparent in the subsurface in the area of study is restricted
to vertical changes from marine limestone to marine shale.

The type locality of the Marmston Group 18 along the
Marmaton River, from Uniontown to Fort Scott in Bourbon
County, Kansas. The thickness along the cutorop averages
250 feet.
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plation of the Murmaton Group
A muber of cross seetions (Fls. 1, 2, 3, 4, and 5)
were comstructed using service logs. The datum for each
section is the base af the Herths Limestone of the Kansas
City Group. For the location of each well represented on
the sross sections see Figure 1.

Croua Section A-AY

Por the camstruction of cress section A<A' (P1, 1) &
couposite sestion of the Marmaton (roup was correlated with
nervice logs from wells lmmediately west of the outerop ares.

Section A-A!' extends from near the cuterop area in
southeastern Kansas westward over the southern end of the
Nemaha Anticline, through the Sedgwick Bamin, over the
southern tip of the Pratt Anticline, and into the Hugotem
Exbaymant to the Colorads border. In wells 1 through & the
group averages Z15 feet in thickness, In well 6, near the
crest of the Nemahs Ridge, the thickness decreases to 125
feost. The greatest thickness reached in the Sedgwick Besgin
is 150 feet., Over the Pratt Anticline, the Cherokes Group
appears to pinch out and the Marmaton Group thins to 90 feet.
Both groups then thicken again to the wast, and in well 2%
in the Hugoton Trough, the Marmaton reaches a maximm
thickness of 275 feet. Finally, the Marmston thins on the
flanks of Keyes Dome and in well 29 is 80 feet thick.

From R. 11 E. to the cutcrop area, and from T. 32 S.
to the Oklahema border, the Hertha Iimestone (datum) is
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identified by service log "kicks" representing a very thin
limestons; ordinarily it iz much thieker. According teo
Lemmons (1946, p. T), positive identification of the Hertha
on driller's logs from wells in the area defined above is
@irficult, Wells to the west of R. 11 E. show that the
Herthe increasges in thickness.

The uppermost limestone formation of the Marmaton Group,
the Lenapah, could not be {dentified west of well 5. YLeommona
(1946, p. 26) relates that the Lenapsh appears o be absent
evar much of southeastern Kansas, even vhere post-Desmoineslian
erosion is not in evidence. The unit which marks the top of
the Marmaton Group along most of cross section A-A' and in
the ares of principal study in southwestern Kanses is
identified as the Altamont Pormation., It usually eonsists
of tws or three limestone beds separated by thin shales.

The gross lithology of the Altamont in socuthwestemn
Kangas was determined through study of sample logs. It is
a cream to buff, or gray, dense to fine cprystalline, fossili-
ferous limestone with thin shales. Locally it is cherty,
dolamitic, and occasionally oolitic, In some eress an
oocastlic poarosity is present and the unit serves as a
reservoir for oll. On the flanks of Keyes Dome the Altamwont
becomes thiner and the limestone i partially replaced by
a sandy-shale facles. In some places it may have heen
partly removed by ercsion at the end of Deamoineaian time.

The Bandera Shale, which 43 35 to 75 feet thick where
it crops out in southeastern Kansas, decreases in thickness
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westward as shown on cross section A-A'. In well 6, on the
southern end of the Nemshs Anticline, it 1s not mere than 10
feet thick., The Hendera remains thin across the Bedgwick
Basin, In well 16, in southwestern Kansas, & new limestone
appears in the shale between the Altzmont end the Fawnee
formations. It is probebly best pegarded aa a part of the
Bendere Formation. This limestone unit is present throughout
the southern and western parts of the area of study and its
characteristics are ahout the same as the overlying limsstones
of the Altamont Furmation.

The Pawnee Limestone is present along the ¢rosa section
from eastern Kansas to Xeyes Dome where it apparently changes
to 8 sandy shele. It 1s thinest over the southern tip of
the Pratt Anticline where it is between 15 and 20 feet thick.
In the Hugoton Trough it thickens to more then 70 feet and
usually consists of two or three limestone beds separated by
thin shalea. The formation typically emaists of gray to
buff, dense to fine crystalline, cherty, dolomitic, oolitic
limestone separzted hy thin ghales. In 2 mimber of the oll
flelds investigated the limeatones serve as reservoirs for oil.

The Labette Ehale, which is 35 feet thick in well 1,
thins to the west and remaina thin throughout the area of
study. In the Hugoton Trough it sometimes conteins a thin
limestone unit.

The Fort Scott Formation is readily identifled on
service logs {rom wells near the guterep area, along cross
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section A-A!, and thyoughout the area of study. The thicke

ness averages between 30 and 10 feet to the ares of principal

investigation; in the Rugoton Trough it increases to TO feat.

The gross litholegy of the Fort Scott thyoughout the area of
study is similar to the limestone formatlons discussed above,

Crusy Seation B-B!

This section i3 zlong the sasterm border of the principal
area of investigation (Pl. 2). The group is 128 feet thick
in well 1 snd thins to the north wheres, in well 7 on the
southwestern flank of the Centrel Kansas Uplift in Hodgesmn
County, 1t i3 80 feet thicl. No pinching cut appsars to
ocour, and units which were identified in section A-A' Irom
the outcrop area can be identified along this cross section.

Crose Section C-C!

Cross scction €-C' follows the north bordsr of the
principal area of investigation (P1, 3). The Marmaton
Group thickens westward frem the flank of the Central Kansas
Uplift inte the Hugoton Erbayment shere, in well 8., the
group 1s 145 feet thick, All of the melin units identified
in ¢ross section A-A' ean bo seen in section C-Cl.

Cross Section D-D!

Croas section D-D! shows the Marmaton units along the
western border of the principal astudy area (Pi. 4). It is
tied in with section A-A' in Morton County, tihus campleting
an identification of the Marmaton units along each boundary
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of the area of investigation, In section D«D' the group
thickens socuthward to 2 meximwm between 180 and 190 feet
in wells & and 5. It then thins to 85 feet in well 9 on
the flanks of Kayes Dome in Morton Caunty.

Cross Section E-B!

Cross section E-E' (Pl. 5) reveals the units between
the base of the Kansss City Group and the top of Missisaipplan
rocks across the cemtral part of the study area. In wells
1 threugh 5 the thicknecs averages 110 feet. It insreases
gradually to 160 feet in well 10.



STRUCTURE

Reglonal Setting

Thne principal area of study has remained relatively
stable throughout geologic time. It was part of the shelf
area for the Amdai'ko Basin to the south.

Barly Pennsylvanian seas invading the shelfl area wors
restricted by the Centrai Kansas Uplilt, che Cambridge Arch,
the Siouxia Uplift, and the Sierra Grande Uplift (Fig. 3).
These slements supplied sedimenta to Norroswan, Atokan,
Deamoinesian, and possibly early sissourian zeas. 2By
Missourdian tinwe the topograpanlc expresaion of the above
features was largely destroyed by erosion and burdied under
sediments deposited in the encroaciing seas. Followling
Morrowan time the 3ierra Gramde Uplifit, and Pennsylvanian
structurea 1n the position of the present wet Meountainas and
Pront Range were elevated. These features, too, supplied
sediments to the seas until late in Pennsylvanian time
(Merriam, 1955). Major structures associated with the area
of investigation are shown in Figure 3.

Bugoton Embayment:
| The embayment (Flg. 3) may have initially been down~
warped in Precambrian time. The greatest structural develop-
ment in the Kansas part of the embayment ares was post-
Mississippian-~pre-Permsylvanian (Jewett and Merriam, 1959).
Within the embayment ares are seversl minor structural
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features of which Keyes Dome, in Cimarron County, Oklahoma,
15 the most prominent (Mehwer and Collinz, 19%9). The
cubayment was buried under the szediments of lete Pamnoylvanisn
Beas.
Zratt Antisline

To the east of the Rugoton Embayment and approximately
parallel to the trend of the Nemaha Antileline is the Pratt
Anticline {Pig. 3). It 18 regarded as the smallest “mejor”
structural element in Kenssas and is designated as a post-
Misgissippian--pre-Pemnsylvanian structures (Jewett and
Merrism, 1959).

Northeast of the ecrbayment area, and includad within
a northwest trend of prominent structures which extends
from the west lank of the Ogarit Dome to the Black Hills,
13 the Central Kansas Uplift (Me. 3). It moy have been
Initiated in Precambrlan time as a serles of parallel
batholiths (Keester, 1935). Mujor movement of the uplift
occurred during post-Mlaslssippian tinme. A map outlining
Mesomoic structural provinces (Jewett and Merriam, 1959,
p. &%) shows that the aree of the Cent:ral Kanaas Uplift
later beceme part of the baslnal area.

ni Axch
The earllest structure in the area of the Las Animms
Arch was probably present in post-Mississipplan--pre-FPemmsylvanlan
time. The arch was well defined by the end of Desmainesian



19
time and, although minor uplifts oceurred later in Pemme-
sylvenion and Permlan times, the greataest wpward movement
took place aftcer the beglaning of Mesozcle sedimentatlion
{(Maher, 19%5). The elffect of the arch on the ambayment
area was to interrupt a narrow deep trough which was prosent
in Morrowan, Atokan, anéd Desmoinesian times (Merriam, 1955).

3ierrg Qraonde Unlift

The first indication of the uplift was probably as

part o a gentle upwarp in central southeastern Colorado
in early Ordovician time. It was further doefined after
the close of Ordoviclan timwe. In post-¥ississipplan--pre-
Pamnsylvanian tine, the uplift was a low-lying positive
grea, but at the end of Marrowan time i, along with
Permaylvanian structures in the pocition of the present Wet
Mountaius and Front Range, experienced major uplift end
remained high throughout the rest of Pernsylvanian time
(¥aher, 1953b).
Structure of the Marmaton (Broup

Strueture contour maps and an iscpach map were prepared
using the data rfrom approximately 1000 service logs (Pls. 6,
7, and ). The Marmaton tops on driller's logs and top
cards were used sparingly. All of the data used was obtained
from the State Geological Survey of Kansas.

In the areca of study, later structural movemenis have
masked tae strusture predent gz the c¢losce ¢f Despolneci

P
tine,



Compressional forces from tha west during the Laramide
Orogeny in late Mesozole and early Cenozoic tims were
probably instrumental in the formation of pmany of the minor
felded structures in the aresz of study. Two of tha most
prominent folded structures appear as structural noses
plunging to the south. They are in Kearny and Hodgeman
cournties., The exsct {ime of their ordgin is not Imown.

Among the latest struetural movements that affected
Kansas was a gentle regional upwarp "that brought the Rocky
¥ounbaing to about thelr present slewvation in late Fliocene
and early Plelstocene time (Jewstt and Mewrdimm, 1959, p
356)." Additional movements occurred later in Pleistocens
time,

Detall structure maps of the Mermaton upper surface
wexre prepared of the two larger faulted arems. The faults
are probably the result of recurrent movement along old
fault planes that may have originated in Mississippian tlme.

A:wmemw {n. 6) mwmmdthat
the configuration of the wper murface of the Marmaton
Group in the arsa of study at the present time. The maximm
structural relief is 3,555 feet. The highest elevation on
the murface, 155 feet above mean sea~level, is in the scuth-
western cormer of Morton County: the lowest elevation,
3,379 feet below meagn sea-level, is in the southeastern
corner of Clark Coaunty.



The most notigeable structural feature un the map is
the gently sloping surface that dips eastwnrd in the westem
part of the map, southeastwsrd in the cantral part, and
almost direetly south in the southeastern portion.
structure in the scuthwest quarter of the map. This general
mmmmmmt Mlimitsefmisatmtmm
the map are vague, but it sppears Ho trend in a narthssberly
direction, wwmmmmmmmmimmm
trough, eariler Pennaylvanian deposits had almost filled it.

In Morton Coamty, Marpeton roeks were uplifted on the
northeastarn flank of Keyes Dome. Totten (1956, p. 1964)
suggests that the dowe was originally upliffed during late
Missianippimn time and then rejuvinated several times during
thiner and grade futo & sandy-shale facies on the flanks of
the dome. This change in Mermston units suggests that the
wunits in eastern Norton County display the meximum gradient
in the mres of study. It is sppeoximately 126 feet per mile,

The aversge gredient of the Narmeton upper swiace from
the northwestern ¢ornar of the mup to the southeastern iz
sbout 16 fest per mile.




anmmmmammormmsmm
group (P1. 7) shows, aimost festure for feature, the same
regional and loeal stxucture present on the upper surface.
Apperently all significant deformation of Marmaton units
occurred after the depoaltion of the entire group. However,
the limits of the Hugoton Trough are more clegrly defined
which suggests that 1t mey posaibly have been subsiding at
the outset of the deposition of Marmaton rocks.
Norton Comty is spproximately 128 feet per mile. Xt is

e alope of the base of the Farmaton Group from the
northwest to the southeast corner of the prineipal study
area 1s shout 15,8 fest per mile which shows an increass of
only 0.5 feet per nile over the aslope of the upper swface

Anisopacmmatmmimamormm. 8)
shows that a stable shelf enviroment pcobably existed in
the northern, central, and eastern porticns of the ares,
while in the acuth-central and southwestern portions
subsidence appears to have accampanied deposition. %The
greatest thickness of sediments, 280 feel, is in the southern-
most pert of the Hugoton Trough. The thinest section, 70
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to 80 reet, iz in the northeastern corner of Hodgeman County
on the southwestémn flank of the Central Kansas Uplift.
Acoording to Lee (1954), an isopachous mep showing the
thickness of rock units betwsen gurfaces that were relstively
flat ab thelir time of origin, alsc relates the econfigwration
of the lower surface vhen deposition of the upper muface
ceased. If elther or both of the surfaces have undergons
extensive or partial ercvsion, a true picture of the structure
of the lower surface will not be revealed. The Naxmaton Group
in the area of study does not dlsplay any positive indications
In the same article (1554, p. 72), lLee suggests that
all thickness maps may indicate the place and smount of
falding but they do not reveal the sequence of avents noy
the actual time of folding., Cunsidering the upper Marmaton
srface & plane, the isopachous map would then be a paleo-
struecture mop of the base of the Marmmton at the close of
Desmoinssien time. Cross sections in the ares of study show
fact suggests that the deforming forces wnich caused &
maximm of about 200 feet of "structurel relief” on the
Farmaton palecgeclogic surface were active during deposition
of most of the overlying Mermaton umits. Compsction of
sediments, especially shale, is poobably responsible for
scme of the relief displayed on the base of the Marmaton
Group. Shale ususlly aversges between 20 and 30 percent of




in elevation betwesn wells along the center line of the map
(g, 4) 1s the presence of a fault zome. The faults are
probably the result of recurrent movement along planes of
weakness assoeiated with the western boundary of the Hugoton
Trough. The spparent throw of the faults can be traced into

Smxrvice logs indfcate that apperently none of the wells
¢lose to the fault have penetrated the fault plane, The
800, 900, 1,00, 1,400, and 1,500 foot contouxs show that the
faulted area is a structural nose.

0l and gas are produced out of Moryowan strata in the
Kinaler Southeast Fleld east of the fault zone in the
eastern part of Townshlp 32 South. This in a new fleld that
was opened in 1960 (Goebel, et al, 1961).

131) suggests may be early Pexnsylvanisn or late Mississipplen,
has probably resulted in the faults shown on the map (Fig. 5).
The spparvent throw of the Marmaton surface is 57 feet between
two wells on oppusite pides of the fault zone. The well
observed on the upthrown side iz in the SW 1/4 mec. 19, T.
26 8., R, 35 W. The well on the downthrown side is in the
NE 1/% gec, 25, 7. 26 S., R. 35 W. In sec. 8, T, 27 S.,
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R. 3% ¥., spparent throw of 72 feet 15 present between two
ralativély close wells on opposite sldes of the tault.

In both of the above areas, the well on the downthrown
side of the fault has a greaber thickness of Morrowan
sediments. 'This fact suggests that the fault was buried
during Morrowan time. Later rock units were deposited on
the relatively flat Marrowan surface, and show no thickening
on the downthrown side of the fault.

Projection of the contours in areas of little cantrol
nesr the edges of the map 1s hased on the regional trend
ceen on the small scale structure contour map of the entire
area of study (Fl. 6).
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OIL FIELDS PROIUCING FROM MARITATON STRATA

General

—

The ol fields investigated in the area of principal
study wore these: Adams Ranch, Damme, Eubank, Finmup East,
Kismet, Magsoni, Novinger, NMumn, Munn Rorth, 3aw Log Creek,
Wampler, and Willroads (Fig. 6). The geographic limits of
the fields are indicated by dashed lines on the detaill
structure maps.

All information regarding location, companles, discovery
well locatlons, acersge, producing zones, and production was
obtained from Kansas Geological Survey bullgtins. Data for
the lithologles of the producing zones was odtalned from
aample logs which had been coampiled using both the samples
and alectric log. Drillerts logs were referred to when
nothing elne was avallable,

Structure saps of the upper surface of the Marsmton
Group were constructed to determine if closure, folding, or
faulting were possibly responziblz for the entrapment of oll.
¥here little control wes availlable, the structure contours

were adjusted to most logically agree with the reglonal trend.

In certain figlds, such as the Pleasant Prairie and
Eubank, 1ittle oil production i3 obtaired from Mermaton
units. The primary purpose for detall contour maps in these
areas is to investigate the anomalous structural pattemm
displayed on the smaller scale structure meps (P1. 6 and 7).
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Adams Ranch Pield

The Adams Ranch Fleld 13 in the scuthwestern corner of
Vieade County, Kansas. As of 1960 1t occupied an ares of
6300 acres.

The dlscovery well, in the SW 1/% S¥ 1/4 sec. 8, T.

35 S., R. 30 W., was érilled in 1548 by the Stanoiind 011
and Gas Compeny. Oas wes produced from a Miszissippian
gone (Ver Webe, and others, 1949). Today the mm is
Important for both gas and oll., IDuring 1960, there were
67,301 barrels of oil produced from 21 wells in Marmaton
and Chesteran rocks (Qoebel and others, 1961).

A structure contour mep of the upper surface of the
Mermaton Group (Fig. 7) shows a structurel high with greater
than 20 feet of closure in the area of Marmaton productiong
it does not appear on the basg of the group. The high,
apparertly, was not caused by structural movements, rather
it cecms that the Marmaton upper wnits were draped over the
reservolr rock, a thick limestone unit in the relative
position of the Pawnee Formation.

The group, in the ares of the high, reaches a maximm
thlickness of 230 feet, while in surpounding areas 1t
aversges 185 feat.

Nedther sample logs nor drillerts logs were avallable
to study the detalled lithology of the group in the Marmaton
producing amia. The reservolr rock could possibly be &
reef or "reef type" unit similaxr to that present in the
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Bovinger Field to the northweat (see Henfroe, 195%), and
the nature of entrapuent is probebly stratigraphic,

: Fleld

T™he Darme Fleld is 4in the northwestern part of Fluney
County, Kensas and, ss of 1960, eontained 1,520 acres.

m§ﬂe1dmcperwdin19$1byw. 1. Hartmen's discovery
well, No. 1 Damme, in the SE 1/% SE 1/4 ®W 1/% sec. 21, T.

22 8., R. 33 ¥., (Ver Wishe, and others, 1952). During
I%OMQmm.mwmsqfﬁlmmmaa
wells. The greatest production is ohtained from Mississippien
producing zones (Goebel, and others, 1961).

A producing zons within the Mgrmaton Group was dis-
covered in 1957 as a resuli of 2 developmental program in
the fleld. Well No. 1 Damme of the National Cooperative
Refinery dssociation in the NE 1/% NE 1/3 SW 1/ sec. 21,

T. 22 3., R. 33 W. was plugged back and reworked. 'The
initial production was 14 barrels of oll per day. During
1960 the well produced 6,979 barrels of oil from a preduoing
zone 5 feet thick.

The depth of the Marmeton producing zone, 4,417 feet
to 4,422 feot, is within a rock unit identifled in the sub-
surface from near the cuterop area in southsastern Kansus to
the area of study as the Fort Scott Formation, The thickness
of the Marmaton Group in the well 1s 96 feet, and 1ts base
i3 at a depth of 4,426 feet.
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A structure contour map (Fig. 8) of the upper surfase
of the Marmeton Group shows that the Marmaton producing
well penetrates the crest of a south-plunging anticlinal
stmwecture. According to Schmidliapp, with Hartman 041
Operator (1958, p. 9), production "appears related to
structure and is controlled to some extent by the distri-
bution of porosity on the structure.” The porosity of the
producing limestones is desoridbed as interfosgiliferous or
interoolitic.

Another well has been ecompleted in NMarmaton strata
since 1960, It is E. P. Ward No. 1 of Texsco Incorporated
inthe CSE 1/ SW 1/4 dec. 16, T. 22 S., R. 33 W. The
original Marmaton producing well has apparently been
ebandoned. Other Marmaton producers will probably result
as more of the older wells are reworked,

Fimwp Esst Pleld

The Finmup East Fileld is in the northwestern pari of
Flmney County, Kansas, It contains an area of 40 asves,

The discovery well, No, 1 Holsted-Thommson, in the
SW1/4 SW 1/% see. 25, T, 22 8., R. 33 W. was drilled by
¥. L. Hartman in 1955 (Ver Wiebe, and others, 195%). During
1960 the pool produced 846 barrels of oil., Total production
of the pool to the glose of 1960 was 13,104 barrels of oil,
all of which was produced from one well (Goebel, and others,

1961).
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The producing zone 18 within the Marmaton Group, and
is found at a depth of 4,342 to 4,458 feet in the discovery
well. An electric log is not avallable fer the well, but
the top card lists the top of the Marmaton at a depth of
4,350 feet. The producing zone, according to these data,
is most probably in the Fort Scott Formation, The average
thickness of the Marmaton @Group in the area 18 90 to 100 feet.

The structure of the upper surface of the Marmeton
@Group in the Pinnup Eanst Fleld may be seen an the structure
contour map for the Danme Pleld (Fig. 8). Causes for the
entrapment of oll carmot be satisfactarily deternined owing
te the small amount of information available concerning the
aren. Possibly, the structure which is suggested by the
cotour lines in the arem of the Flrmup East Pleld may be
a cantimuation of the anticlinal nose evident in the area of
the Demme Fleld, and according to the depths, the producing
units probably are the same. The favorsble reservoir
~copditions of porosity and permesbility present in the
Daxme Fileld may also zarry into the Finmup East Pleld.

Bubank Pleld
The Eubank Pield is in the west-central part of Haskell
County, Kansas. It contalns 1,280 gores. Data for the
Eubank East and Rubank Southeast Plelds have been included
with the Bubank Pleld figures.
The discovery well, No. 1 Eubank, in the NW 1/% MW 1/4
NW 1/% sec. 28, T. 28 8., R. 34 ¥, was drilled by Helmerich
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and Payne Incerporated in 1955 (Goebel and others, 1959).
Inttial production was from Mississippilan units. During
1960 there were 506,428 barrels of oil produced from 32
wells which penetrated zones in Lansing, Marmaton, Cherckee,
Morrowan, and Misaissippian rocks (Goebel, and others, 1961).
The greatest production is from Misaissippian rocks., Mermaton
rocks probably produce the lemst of any zone in the field;
five wells are known to produce out of Marmaton units,

The Marmaton producing zone is in a2 limestone resarvolr
in the Altamont Formation. Informmiion from strip logs
descrribes the unlt as a gray-buff, dense to fine gramilar,
dolomitic limestone with scattered oocastic porosity.
According to Pugltt and Wilkinson (1959, p. 15), the unit
is considered to be a reef-btype limestone. A structure
contour map (Fig. 9) of the upper surface of the Marmaton
Group shows that closure occurs in at least two places.

The above information suggests that the nature of
entrapment of oil in Marmaton rocks is a combination of
both structure and stratigraphy.

Apparent throw of the fault present is 60 feet. None
of the wells appear to penetrate the fault plane.

Klamet Pleld
The Kismet Fleld iz in Seuward County, Kansas; a small

portion of it extends eastward into Meade County and, as of
1960, the field contained 420 acres, Data from the Kismet
South and Kismet East Fields have been included with that
of the Kismet Fleld.
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The dlacovery well, No. 1 Wheatly, in the C NE 1/4% SW
1/% see., 23, T. 33 8., R. 31 W. was drilled by the Stanolind
011 and Gas Company in 1948 (Ver Wiehe, and others, 1949).
During 1960, twelve wells produced 22,514 barrels of oil out
of producing zomes in Mermaton, Morrowan, and Mississippian
rocks (Goebel, and others, 1961).

Production from a Marmaton reservoir in the discovery
well is between depths of 5,095 and 5,100 feet, This
reservolr is 2z limestone unit identified gss part of the
Altamont Formation. Information on sample logs describes
the producing unit as a light gray to buff, dense to fine
erystalline, cherty lilmestone.

A structure mep (Fig. 10) of the upper surface of the
Marmaton Oroup showa that S0 feet or more of closure occurs
in the field. The thickness of the group aversges about
155 feet, or about the seme as in surrounding areas.

The doms now resent probebly did not stand as a high
at the time of deposition of Marmaton rocks;, hut was
uplifted at a later time, According to Renfroe (1954, p.
114), there "is post-Missisaippian--pre-Pennsylvanian
folding present in the Kismet Dome, ...[but] this featuve
was not positive during Marmaton times.®

The nature of entrapment is aspperently structural.
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The Massoni Pleld 1a in the east-centrzl part of Seward

County, Kansas. As of 1960 it contained 100 acres.

The discovery well, No. 1 Burr, in the C 3B 1/4 ¥W 1/4
sec. 4, T. 33 3., R. 31 Y., was drilled by the Cadbot Carbon
Corporation in 1958 (Goebel, and others, 1959). Total
production to the end of 1950 was 8,024 barrels of ofl.
During 1960, three wells produced 512 barrels ocut of a
Marmaton reservoir which, as of 1960, was the only oil
producing zone in the f4ald (Goebel, and others, 1951).

Marmaton production in the Aiscovery well is between
deptha of 5,031 and 5,041 feet, or from a limestons unit
identified as pasrt of the Altawont FPormatiom. Inforxation
on the driller's log describes the rocks at this depth as
gray cherty lime and broken shale.

A structure map of the upper surface of the Marmaton
Group (Pig. 11) suggests that the mejor structures present
are an anticline and syneline,

The nature of entrapment camnot bhe satisfactorily
determined with the small amount of data zvailable.

Mohler Field
The Mohler Field 18 in the southwestern part of Meade
County, Kansas, and, as of 1960, contained 140 acres.
The discovery well, No. 1 Mohler, in the SW 1/% SW 1/3

SW 1/4 sec. 35, T, 33 8,, R, 29 W. was drilled by the Skelly

011 Company in 1957 (Goebel, 19%8). During 1960, Marmaton
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zones ylelded 11,534 barrels of oil to four wells., Four
Morrowant welle accounted for about the same volume of
production {Goebel, =nd sthera, 1961).

The Marmaton producing zone in the discavery well s
between depths of 5,259 and 5,267 feet, or in the upper
part of a rock unit identified as the Pawnee Pormation.

The producing zane iz the same in 211 four of the Marmabton
wells., Imformation from a stirip log describes the rocks

in the area of the producing zone as gray, soft, fossiliferous,
porous, o9litic, alightly cherty limastone with light and

dark oll staina.

A structure map (Fig. 12) shows the present configura-
tion of the upper surface of the Marmalom OGroup. Thicknesses
for the group in the field are about the same as in adjecent
areas.

Entrepment 1s probably related to both strusture and
atratigraphy. Dry holes north of the praducing area penctrate
vhat appears to be the same structure fran which oil is
obtained, and elecirlc logs show that the producing unit
1s still present. Posaibly there has been a decreass in
poresity and permeability northward tihms limiting the extent
of the reservoir,

Nunn Pleld

The Nunn Field is in the northwestern part of Finney
County, Kansas, snd, as of 1900, oeccupied an area of 1,300
acres, Data for the Munn North Field have been included
with that of the Munn Field.
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The field was opened in 1958 by the Atlantic Refining
Company. The dlscovery well, No. 1 Eva Nuxn, in the C 88 1/%
NE 1/% sec. 27, 7. 21 5., R. 34 ¥. produced cut of a porcus
zone in the "Mississippl lime" (Ver Wiebe, 1939).

In 1946, the Shallow Water Refining Company reworked
an Atlantic Refining Company well, the No. 1 Patrick McHugh,
inthe C SW 1/ SW 1/ sec. 23, T. 21 S,, R, 34 W. The well
was perforated between 4,303 and 4,312 feet, and after
treatment with acid was given a well rating of 779 barrels
of 01l per day (Ver Wiebe, 1947). The zome of production
vccurs in the upper part of a rock unit identified as the
Pawnee Formatiom in an electric log correlation from near
the outerop area to the area of investigation. The second
well to be reworked was the No. 2 Davis in the ¢ NW 1/4 MWW
1/k sec. 26, ?. 21 8., R. 34 W. It was perforated between
4,286 and 4,293 fest, and 4,301 and 4,312 feet, and produced
oll, The latter of these two zones 13 the same zme as was
perforated in the No. 1 Patrick HeBugh discussed above.

The other zone is within a limestone unit identifled as
pert of the Bandera Formation.

By 1948 there were thirteen wells producsing from the
Marmaton zones and six from the Mississippian which was
originally the moat productive zone (Ver Wiebe, and others,
1949).

To the end of 1960 the total production of the field
was 2,646,153 barrels of oil. During 1960, the production



from 28 wells was 97,569 darrels. Reservolrs in Kansas
City, Marmaton, Cheroliee, and Mississippian units accounted
for the production (Goebel, and others, 1961),

A structure contour map (Pig. 13) was eonstructed of
the upper surface of the Marmaton Group in the ares of the
field., The most prominent structure observed is g doubly
plunging asymmetrical anticline the axis of which is oon-
cave to the west., Closure upon this structure is greater
than 30 feet in the northern part, and greater than 20
feet in the south-centrel part.

Entyapment of the oil is in part due to tha struectural
elosing and in part due to detter development of the
reservoir beds in different parts of the ares. The produs-
ing units are fogsiliferous erystalline limestonas with
gaall vumular and intererystalline porositiez (Aukerman,
and others, 1959, p. 118).

Mupn Nerth Pleld

~ The Nunn North Pield was opened in 1557 by the Shallow
Water Refining Company. The discovery well, No. 1 lang,
was drilled in the C NW 1/4 NE 1/% sec, 22, T. 21 S., R.
3% W (Goebel, and others, 1958). Its ariginal area was
given as 10 sores, Wt as of 1958 baoth its area and produs-
tion have been included with that of the Numn Pleld.

The producing zone in the discovery well 1s in the
upper part of the Fort Scott Formation, or between deptha

85
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of 4,382 and %,394 fest. No. 1B lang of the Shallow Water
Refining Company in the C SW 1/% SE 1/% ses. 15, T. 21 8.,
R. 34 W. has been perfarated between depths of 3,315 and
4,322 feet in a rock unit identified as Altamont; it also
was perforated bhetween depths of 4,344 gnd 4,352 feet in a
rocic unit identified ms Pawnee. Lang Ho. 3 of the Shallow
Water Refining Company in the NE 1/% NE 1/% MW 1/% mec. 22,
T. 21 8., R. 3% W. 13 reported on the driller’'s log as
having an oil zone at 4,305 feet, or at the top of the
Marmaton Group.

Data given above show that there are seversl producing
units within the Mermeton Group in the Munn North Field,
ard the production of sny particular well will depend on
how completaly the reserveir beds penstrated are developed.
A eross sectlion by Aukerman, and others (1959, p. 124) shows
the poyrous zones in the Mammaton undts in the Nunn Fleld,
These ars the same zones that are found in the Nunn Nerth
Pleld, |

Stwucture cotors on top of the Marmaton Group in
the Mann North Pleld are on the Nunn Pleld contour map
(Pig. 13). All three of the wells shown produce oil, They
are located on the lowest part of the arch, suggested by
the comtours, that comes in from the northwest and then
frends southward.



The Hovinger Fleld is in the southwestern part of
Hesde County, Ksnsas, It contains 2,300 acres.

The discovery well, No. 1 Novinger, in sec., 26, 7.

33 8., R. 30 W. was &4lled by the Columbian Fuel Corpora~
tion in 1951 (Ver Wiebe, and others, 1952), Total production
to the end of 1960 was 2,838,121 barrels of oil. During
1960 there were 411,409 barrels produced from 34 wells
(Goebel, and others, 1961). The greatest production comes
from Marmaton units.

The producing zome is in "a ‘reef type' limsstone
reservoir of crgarda dedoeia, transported and deposited by
waves and curremts (Remfroe, 1954, p. 120)." The unit 1s
between rock unite identified as the Altzmont and Puwnee
formations and reaches a taximm thiclkness of approximmtely
% feet. The thickness of the Marmaton Group in the ares
of the Novinger Field reaches a meximm of 200 feet; in
surrounding aress the thickness averages detween 150 and
160 feet. Detalled cruss sections by Renfroe (195%) indicate
that the producing unit thins and grades into & ssction of
limey shales and lithographie limestones in all directions
except south.

A strusture contour sap of the fleld (Pig. 14) shows
the upper surface of the Marmaton Group at the present time.

The nature of entrapwent is stratigraphic. Excellent
resarvoir conditions are present in the porous “veef type”
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body. According to Renfroe (1954, p. 116), the structure
of the Marmaton upper surfsee in the Novinger Pleld i3
czused by draping of the upper beds over the rigid "reef
like" mass,

The Saw laog Creek Fisld is in the scutheastern part
of Hodgeman County, Kansas and, as of 1960, occupied 180 acres.

In 1953, the Atlamtic Refining Company drilied the
dlscovery well, No. 1 Ross E, Hall, in the \W 1/3 SE 1/%
see, 36, ¥, 25 8., R. 22 W. (Ver Wiebe, and others, 1954%).
Total production to the end of 1560 was 167,856 berrels of
oil, During 1960 Tive wells produced 15,955 barrels from
producing gones in the Movmeton and Cherckee groups (Gosbel,
and others, 1961).

T™e depth of the Marmaton producing zone in the
discovery well is between 4,288 snd 5,295 feet in a unit
1dentified as the Altamont Formation, Ancther Marmaton
profucing zome in the fiald is present in the Pawneo Forwe-
tim.

In the No. 2 Rosa E. Hall, in the ¢ NE 1/4 SE 1/% sec.
36, T. 2 8., R. 22 W., the profusing zons in the Paunee 1a
at & depth of 4,349 and 4,354 feet. The thicimess of the
Marmaton Ovoup in the fleld averages 88 feet, or about the
ssme as in adjacent aveas.

The structure contour mep {Fig. 15) presented agrees
moat favorably with the regiocnal pattern. It shows the
upper surface of the Marmaton Group.
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Entrapment of the oil appears to be the wesult of
favorable struetural conditions allowing the eil to migrate
in the permeadble zones to the crest of the anticline
suggested by the structural sontours. There may he
¢losure of 10 feet or more in the area of production.

Wespler Field

The Wanpler Field is in the northwestemn paxrt of
Pirmey County, Kansas, and, as of 1960, occupied 200 acres.

The field was opened in 1959 by Imperial 011l of Kansas,
Incorporated. The discovery well, No. 1 Wempler, is in the
¢ SE 1/% 3B 1/% sec. 17, 2. 21 8., R, 33 W. To the end of
1960 the total produetion of the field was 38,411 darrels
of oll. Three Marmston wells protuced a total of 20,733
barrels; two Morrowsn producers accounted for the remsinder
of the production (Goebel, and others, 1960, 1961).

The Marmeton resexvoir is 12 feet thick. It is at a
depth of 4,278 feet in the discovery well, or 2 feet below
the top of thw Maymabon (roup whish is 106 feet thick in
the well; the group shows about the same thickneas in
sdjacent arean. The producing wit is a light gray, fins
erystalline or demse, 3lightly cherty, dolomitie limestone
with socastic poresity.

A structure contour mep was prepared of the Marmaton
upper surface in the area of the Wampler Fleld (Pig. 16).
The Interpretation presented on the contouxr map £its most
logically into the vegional trend. The most praminent
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structures suggested are the enticling and syncline which
plunge to the socuthecaxt., Entrepment of the oil appears to
be strusturally econtralled in the nose of the anticline
where closure of 10 feet o more mEy ocour.

The Willroads Pleld is in Ford County, Ksensas and,
as of 1960, occupled an area of 40 geres.

e dizmcovery well, No. 1 Barngrover im the NE 1/%, SE
1/4%, SW 1/4 ses. 26, T. 27 8., R. 24 W. was drilled by the
Parmesses 011 and Gan Company in 1960 (Goebel, and others,
1961). 'The total production of the field to the end of
1960 was 8,444 barrels of cil all of shich was produced
from one well.

The producing zoe in the discovery well is between
depth of 8,874 and 4,883 feet in a limestone unit in the
upper part of the Port Scott Formation.

Owing to the small amount of control available a
stzucture contory map was not prepared.,
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LITHOFACIES MAP

Percent Carbonate Map of the Marmaten Group
A pereent carbonate mep was prepared using data from
strip logs and elestyic logs. The caxbomate content of the
group renges between 40 and 90 percent. The lowest percentage
13 in Marton Comty whare the limestone units sre replaced
by =and and shale on the flsnks of Xeyes Dome. Over the
no particulsr pattern between 60 and 90 pereent,




1.

3.

5.

7.

SUMMARY

The upper three formations of the Marmeton Group (Holden-
ville Shale, Lenapah Iimestone, snd Nowata Shale) are
absent in the subsurface in scuthwestern Kansas. Croes
gectlon A-A! shows that the above unlis cannot be
ldentified west of well 5.

The seas were present much more of the time in south-
western Kansas than in southeastern Kansas during the
deposition of Marmata rocks.

Marmeton limestone units in southwestern Kansas display
somewhat different 1ithologic characteristics than those in
southenstern Kansas. Cherty and oolitic units are more comm
It appears doubtful that any significant amount of arosion
took place in the principal area of study at ths close of
Desmoinesian time. In the southern part of the area,
especlally in the Hugoton Trough, deposition of marine
sediments appears to have gone on contimiocusly betwesn
Desmoinesian and Missourian times,

The Hugoton Embayment, an extension of the Anadarko Basin
to the south, was subsiding during Desmoinesian tims.

The Marmaton Group becomes sandy and more shaly on the
flanks of Keyes Dome which was probably rising during
Deamoinesian time.

01l in Yarmaton units in the principal area of study is
found in stratigraphic, structural, and coubinatlion

type treps.
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