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ABSTBACT

flocks   of    thL`   Cherokee   Group   of    the   Cherokee   basin    in   southeastern

Kansas    are    divided    into    the   Krebs    and   overlying   Cabaniss    formations.

These    units    coiisist    of    medium-to    iight~gray    shale     interbedded   with

tjark~gray     Shale+      rippled     sancjstone    and     siltstone,      coal,      ijnderc!a},

and      argi!!fjcerjus       limestone.            Laterally      exterisiv.e      rfjfJictacti`v'{3

dar!`-gray     sh©!®s     servii     as     a     basis      for      detailed     stratig,r.3phi{:

cctrr©Iation    of     t}`e    Cheirokee   Group.

Cross    sect!c>ns    cf     the    C.herokee   Qroup     indicate    that    the    Ch4;rc)kee

bias:;in      in     Kansas     sub<j!ided     during     deposition     of      the`Krebs     ar\\i      love,r

C`?I.b=.hiss      formario/is.          Sediment     progressively     onlapped      the     Nem.i?\a

uL`.i  i  i t    `J'ur  i!lg    doposi  tic)n    of     the   Cherc)kee   Group   a'nd    ©\.'er`tijai  !',J    (;over©.j

tr`r:+    i,IF);  i  :i    ?33fc)rs    cl®prjsitior`    of    upper    Cabaniss    stf ai-a

i.i`t~;      rjif.:tri{i`jtion      of       !i`hofz*cies      oi.       the      Ci-t€iroke¢~i     CTjrcL;p      r`e`?let...i:;

riijmp=.ri.J`,'t``      envit.L`nm@ritai       cnd(`ges      in      the      .stucfy      9.res      Giue      to      dfj!titir,

rj!oi:jradatioi-i    oi.    ecstatic    sea.-level    changes.       During    deposit..ior`    .3i     th;j

!owt?r    Cher`okee    strata   between    the    top    of    the   Mississippian    limesi.(?`ie

arid    the    Blugjacket    a    shale     (located    near     the    base    of     the    Cabani`ss

ForrTiatior]),    the   Cherokee   basin    in   Kansas    is   characterlzod   as   having   a

prodgltaic   iifwiro!!ment    during   stillstands   at    high   sea    level.       Stacks,:d

ch;.`[in€J!     sandst{:ir;e    bc[±jcs    of     f  luv!al     origin    repre::ant     lt.iwsta!.id?,    of    Sea

level    w}tBr!    c!el7{.lit:    deposition    prevailed    to    the    South     in   Oklahoma.

Tr,©   strata    f ron    the    top   of    the   Bluejacket   a   shale    to   the    top   cf

the   V   sha!e     in    .the    iipp6r    part    of    the   Cabaniss   Formation    include    f  ive

major      lithologiiL`    c}/cies    that    can    be    recognized    throughout     the    study

area.       Each    litr.iologic   cycle   consists,     from   base    to    top,    of   marine    to



ncrrmar'ine    shale,     siltstone,     sandstone,     underclay,     coal,     and   maririe

shale.        These    strata    represent    an    upward    transition    from   marine    to

non-marine     deposition.         The     sandstone     and     si!tstone     represent

ricjii-marlne     deposition     by    crevasse    splays    and    distributary     channels

t}iL`3t    ;.j7i.jgr€3dfd   across    the    basin    from    the    north    afid    e€st.

£etwsen    the    top   of    the   ``'   shale   and    the    tc)p   of    the   Cl`erokee   Grcjijp,

`3peciiic    iiiari,.ie    shale    and     limestone    units     laterally    ext.end    from    trie

C;h€3i'ok.?e    tjaf`in     into    the   Sedgwick    basin,      indicating    tiiat    `a    c;a,1ni3ctiori

•.i!.      depositie§ia!      environments`occurred     during     periods     of     tiigh     sea.

i.?`/I,.-i             i.im€t.`tone     content     increases    along     the    west.ern    and    s.3utherr;

[..a:-'`'ji--r:~3    ®f     t)}c*    `c+t`u€!y    a.res.         Sandstone     isol   ith    rri,'±ps     fL`r     thif,     i`'':te,r`i.`a!

dT;   ,-`!cit     mdi...:a.t8   g,   rna;or    source   of    sediment.

?-
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I NTFcOUCT I Ow

The     Cherokee     Group     (Desmoinesian     Stage,     Middle    Pennsylvanian

Series)    consists    of     interbedded    shales,    sandstones,    'coals,    and    triin

!imestones     that      lie     between     the    base    of     the    Ft.     Scott     Limestone

(Mai.rr-iator`      Groiip)      arid      the      upper      unconformable      surfa=I.)      oi       tL,a

Mississippian     limestone     {Abernathy,1936).          In    Kansas,     the    Cherok€!e

Grc`up      is      stratigraphically     divided      into      the     Cabaniss     Formatici?`t

(up[)gr)   and   the   krebs   Formation    (J9wett   and   others,1968).

i?;.i.r„.a.'`.I:.{€.9_  au4  SLigr`..i.ii ca n c e.  Q|  S t u dy_

l`r-n'3    primar}J    objectives    of     this    study    are    (1)     i.a    provide    de{3ilet`.i

t5tr;at,iglaph:c     correi`3tion      of      the     Che!.okee     C5rc;!jp      in      thf.}     central

Ch{irL`tr`e^:I     basir„     ar,d     {2)     to     interpret     clepoisirioiif,I     envir..j!imf='ri+.f>     trc;in

f,`+`.„..;n',lI`!f*ti{?n      ®f       8.3c!imentary      structiires,,       a.iid      `'&.rtica!       anc.{       iaTert9.I

iit!.i;.iitc,i,c;ies      d(=tributions.            The      sigrtific;ance      of       this      stuc!y       is      {o

establish    a     thorough    correlation    of     the    Cherokee    strata    viJithin    the

c®ritral      Chorokee     basin     where      little     detailed     stratigraphic

information     is    available.        This    project    will    also    connect    the    study

areas   of    previous   stratigraphic   works   of    the   Cherokee   Group   by   Hart.is

(1984)    and   Killen    (1986)    (Fig.1).       The    determination    of    depositional

environments    and    distribution    of     lithofacies    will     better    clef  ine    the

regional     setting    of     the    Cherokee    basin    during    Middle    Pennsylvanian

time.       This    research    is    part    of    a   project    to   study    the   major   Kansas

sedimentary     basins     and     resolve     their     depositional     and     tector.ic

history.          Pesuits     of      this      research     will      provide      information     on
*

4



r!.=u,y'.:.:       .i        I-L,3c.3.t.!ct:r`.       zjf       stuc!y      area       in       relatioi`i       to       g`=ucj`,,t.       =*r{i`fi3       i-ii

:+``!.  .-:  =h-      r  1€!.3j} .j     fr,f:'i`    it...   ;   i  €.ti     (  19S6)      {rnod  i  f  i  ed     f  rt-jm   Mfjr  r  i  af?;,      itll,.3.:'. `!  .
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distribution    of     coal      resources     in     the    Cherokee    basin    as    part    of    a

broader    study   by    the   Kansas   Geological    Survey    in   conjunction   with    the

United   States   Geological    Survey.

A_r_iia.   p_ i.  .I...I.y~oji±_i._gali_oil

The      study      area      covers      approx;mateiy     6,000     `sqijare     miles

(approximately     15,600    km2)    within    a    tor.--county    area     iri    southeastern

Kansas     (Fig.     2).         It     includes    the    area    between    Township   27    South    tQ

•ih6    Kansas-Oklahoma    border    and    from   Flange    3    East     to   Rat`ge   22    East.

The     `idb^surface     thickness     of     the    Cherokee    Group    v,'ithln     the     central

Ciieroke®     basin     ranges     from    110     feet     (33    in)    on     the    eastern     f  lank    c>f

th®   Nerr,aha    ur)lift    (Butler    County)    tr,   565    feet    {170   m}     in    soiitheast.ei.I

i.a`ilcj t  { e    C;c) a il t }`  ,

i.'..r_.{.i. i.'...I.ii± ~§.    i.±!±±L9_a_.tLi.Cia_i  i  o n s

Tht`.   original     reference    to    the   Cherokee   Group   was   made    by   Havi'urtr,

ancf   Kirk    (1894)    following   description   of   a   section   along   the   banks   of

the    Neosho    Fiver      in     southeastern    Kansas.         Early     stratig.raphic

classif  ications   of    the   Cherokee   Group   strata   were   based   upon   coal    bed

or      ,sandstone     distribution      (Abernathy,      1936;      1937;     Pierce     and

Courtier,1937:    Searight    and   others,1953;    Howe,1956:    Bransrjn,1957;

and     Searight     and     Howe,      1961).          Abernathy     (1936)     subdivided     tl`e

Cherokee    Group     in     southeastern    Kansas     into     f ifteen     cyclothems     and

proposed     that     each     be     designated    as     a     formation.         Howe     (1956)

partitioned     the    Cherokee    Group     into     18     formations,      each     extending

f rom   the   top   of   a   coal    bed   to   the   top   of    the   next   overlying   coal    bed.

7
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Figure   2   -Loction   of   study   area  in   the   state  of   Kansas.
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Oakes      (1953)     discovered    .a     time-stratigraphic     break     within     the

Cherokee    strata    at    the    top    of     the   Seville    Limestone    and   divided    the

strata      into     the     Cabaniss     Group     and     the    Krebs     Group.          Due     to

convenience     and    mappability,      the    Cherokee    Group    classif  ication    was

re-?`dopted     ar`cj     the     Cabar'iiss     and    Krebs     were     role€3ated     to     sHl)group

stStLIS      {Howe.       1956)      and       later,       formation      status      {.Je\`L`ett,       1959).

These     earlier      work`c:,      form     the     basis     of      the     t:urr©nt     :3t„rat:i:r8p!i!c

cla`tjs!f  ication    (Jewett    and   others,1968).

M(jire    recent    studies    of    stratigraphy    and   depositional    iLnvirc;\.i:'Ier`it3

ir,c',lode      the    work     of     Seevers     (1975),     who     described.Cr`c?'ok®e     st:`a+`a

t.hat     c.rap    c>ijt      in    Cherokee    County,     Kansas.         Brady    arid    others     ({f776}

Surrma!.i:eci     thg     §tratlgraphy     of     coaL`b€;ai.irig    ijr0t.s     .Q^roi    €i.'5tim.-jtc§d     i}ifi

S-I.i    ii.~`!3at}ie       C{6monst!'.8.ted      coal        I.eser`.J€s       ctt       h'£jf`sac>                ivii:..'pi.-:.,        t.   !9`.V£±tj

tiJ`.i.{I.r/il`,@t,'i      rrii.`i.I.H8      Chef.ok88      Group      oiitcr{!pS        !n      k:,~±riitas       I.-::!i`i     i/L{.::-:.:;`j,`  ;        i`'i~`.

{£`3t.a`i`!i:.in       lithc;facies      a,nc!      compare      them     vii-Ch       "th,/3i`af,;©.s      {}t      i7ir;clern

(jepcsitional      environmerit€`,.           Lardner      (1984),      Dene5rjli      {1985),      and

Bra,nner    (in    review)    have   s`}udied    the   Lagonda    iiiterval     in    soitheE!...stern

Kansas    and    suggested    reclassif  ication    of     st!atigraphic    nom®rH?lati!re

in      the     upper     Cabaniss     Formation.          Harris      (1984}      €}xamiriocJ     the

stratigraphy     and     determined     the     depositional     environments     cf     the

lt;.-t??`;5    Formation     in    southeastern   Kansas.        Ki!!en    {113Sa)    corr8!?.[oti    the

stratigraphy     and     described     the     depositional      ©nvirG`rw`ents     of      the

Cherokee   Group   within    the   Sedgwick   basin.

Several      previous     studies     focused     on     the     stratigraphy     and

cjistribution    of    sandstone    units     in    the    Cherokee    Group.        Bass    (1934)

argued      that      shoestring     sandstones     of      the     Cherokee     Group      in

9



southeastern     Kansas     were     deposited      in     offshore     barrier-bar

environments,     due     to     their     distribution     patterns     and     textural     and

morphological    characteristics.      Hayes    (1963)    concluded   that   sandstone

units     that    crop    out     in    southwestern   Missouri    were    of     tidal-f  lat    or

tidai-channel      origin      due      to      the     presence     of      bi-.directior`al

crQss~beddi!ig    and     f  laser,    wavy,     and     lfinticulfir.     bedding.         Vir5h©r     and

others    (1971}    suggested    that    a    sing;e    river    system,    originating    from

the    north,     supplied    the    sediment    that    was    depositecl     in     the    deltaic

s©Qu8rices     of      the    Bartlesville     Sandstone     of     northeas`i.ern    Oklahoma.

Cc}le    (1969),    Wan!ess   and   others    (1970),    Visi`er    and   others    (1971),    anc!

Eb{?,.r,I:5    and   others    (1977)    determined    the   Cherokee   Gi-oup    sandstones    to

he     of      i  iu`Jio-.d©ltaic     origin      duct      to     distribiiti¢i`n      pattei.ns     ar`c(

s{3(jim€.Ilt£.ry      .c,tructur,q+i       features.           E:banks     and     Jarri8r>      {1374),      Ebank`r,

{1977}.    \j`i'el  L`    {1979}  `     and   Ebanks   ancl   VfeL`Sr    {1$823    descr  jbsf.1   sandstone

ii;st!.i[i!j`.:i¢?!is     i`{rid     ®va!uated     the     heavy-`c,il     and     i,?.r-sand    poterit;,al     cf

the   Cherokeo   Group    in    southeastern   Kansas   €`nd   sc>uthwestern   Missouri.

Hulse     (19r/8),      F3ofhoart      (1980),     \^foody     (1983),     and     BolJquet      (1984)

studied     the    diagenesis    and    petrophysical     properties    of     several

petroleum-bearing   sandstones    ln   southeastern   Kansas.

10



METlioDS   OF     INVESTIGATICIN

This     study    was     based     upon     the    examination    of     geophysical     well

logs,     cores,    well     cuttings,     and    outcrops.        All     data    collected   were

used     to    make     structural      contour     maps,      isopach    maps,     and     net

sanclston8,      shale,       limestone,      and     coal       isolith    maps     of     specific

inter`i'als    of    the   Cherokee   Group.

vyeJ. .I.   t.gfl.  Ana I ys_L±

Most    of     the    da.ta    obtained     in    this    project    wore    f ron   analy`rjcT;s    o!'

gel(jrj:`,\/sical     well      logs.         A    total     of     343    well      logs,    mostly     fri`>m    i  iles

of    t:':3   Kansas   Geological    Survey   with   some   donated   bv   Cornish   Wirel  ir!€.

S®!'-/ic;es    Qf    Chaiiut®,    Kansas,    were    interpretec!    er!d    cc)rrelfited   with    ar

3`,.Grape     s[.a.irlg     (if      two     wells     Per      townsl`ip     (i:ig.      3).          GaiiTna     ray7

!it}`jtrr.?r!`       anii     density       logs     were      exam!rlecj      d!`lcj            i.:,       {rhir`i/       `iistir`\...t,

`-;`.}`i..3:e!r&{.ftb!e    rsspons®s    and    dependabi   I   ity     for      identifyi!i€     i   i  thoicjg:es.

Si`ale    cont\ent   was   calculated    from   gamma    ray    logs   by    drawing   a   50

percent     shale     line    midway    between    a    minimum    garrma    ray    value    for    a

clean    carbonate    or    clean    sandstone    unit     (QPcl}    ancl    a    maximum    gamma

ray    value     for     a    normal      low-uranium   shale    bed    {GBsh).        A    garma    ray

index     {lgr)     of     0.63    was     established     for     consolidated     formations

coot.3ining    50    percent    shale    {Dresser    Atlas,1979}.        Sutj.stitHting    the

values    into    the   equation

GB   -GBcl

lgr-

GBsh-GPlcl

11
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Figure   3   -Location  of   examined   geophysical   well    logs   (+),   cores    (.),   and   well   cuttings    (.).



yielded    the    Api     unit    on    the    log   where    the   50   percent    shale    line   was

drawn.         Garrma     ray     units    greater     than     the    50    percent     shale    value

represented    shale    and     units     less     than     the    50    percent     shale    value

characterized   sandstone   or    limestone.

Due     to     similar     responses,     sandstone    and     limestone    were    often

cliff  icult     tc`    differentiate    on    garma     ray    and    neutron     logs.         Density

logs,     however,     which     estimate     the    bulk     density     and    porosity     of     a

formation,      showed     distinguishably      I.ower     bulk-density     values     for

sandstone    than    for     limestone    (Fig.    4).        In    areas   where   density    logs

did    not    exist,    well    cuttings,    cores,    driller's    logs,.   and    scout    cards

were   examined    to   determine    I  ithologies.

1  i t hojj2fijji  A_n ? I y sJ±

LJ€t®`i!ea     verbal      and     graphic     description     of      car.es     and    w.el:

a,uttinr3s      prr.-.vided     s®dim©ntological      and     stratigraphic      infGrrriation

(Fig.    3).        Cores   were    supplied    by    the   Kansas   Geological    Survey   core

libr8ry     in     Lawrence,     Kansas.     and    Oil     fiold    Pesearch    Laboratory    of

Chanute,     Kansas.         A    total     of     14    wetted    cores    were    examined     for

lithology,     color,     texture,     sedimentary    structures,      fossil     content,

and    diagenesis.         There    were     relatively     few    cores    of     the    Cherokee

Group     f rom     the     study     area,     and    most     were     extracted    only     from

oil-producing    sandstone    units.        Two    complete    cores    of     the    Cherokee

Group,    previously   described   by   Harris    (1984)   were   analyzed.       Because

of    the    lack   of    long   cores   f rom   the   central    Cherokee   basin,    two   cores

from    within     4    miles     (6.4    kin)     of     the     study     area    were     examined     to

provide   additional    `sedimentological    data.

13
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Gamma   Ray      Ap,units               Density

Figure   4   ~   Lithologic   responses   on   a   typical    gamma   ray   -density   log.
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Drill      cuttings    were     provided     by     the    Kansas     Geological     Survey

sample     library     in   Wichita,    Kansas.        Cuttings    from   eleven   wells    that

penetrated     the     total      thickness    of     the    Cherokee    Group    and     their

corresponding    geophysical      logs    were     thoroughly     examined     (Fig.     3).

The    samples    were    used   primarily    distinguish   sandstone    from    limestone

on    the   corresponding    log.       Sample   spacing   was   at    f  ive    foot    (1.5   in)    or

ten     foot      (3.1     in)      ir`tervals,     with     examination     and     description

techniques   derived   from   Swanson    (1981).

Detailed    driller's     logs    on    f  ilo   at    the   Kansas    Geological    Survey

were    analyzed     throughout     the    study    area.         The    driller's     logs     that

corresponded    to   available   geophysical     logs    increased    the   accuracy   of

determining    lithologies    from   geophysical     logs.

gLo_rt!P±Lt_e_.r.   A£3p I  i {}& t  i on s

All      sedimgntolcigical      and     stratigraphic     data     obtaiiied     frorm

geophysical     well      logs    were    entered     into    two    databases    on     the    Data

General    lw   20000   mainf rame   computer    system   at    the   Kansas   Geological

Survey.       The   purpose   of    the   databases    is    to    record    information    from

this    project,     a    previous    study    (Killen,1986),    and    future    studies.

This    database    format    allows    the    combination    of    data    from    individual

projects   and   wi  11    bo   used    in   a   broader    study   of    the   maj.or    sedimentary

basins    in   Kansas.

The     f  irst     database     (Fig.     5)     contains     the    well      identification

number,    elevation,     longitude,     latitude,    quadrangle   map    identif ication

number,     and     the    basic     information     listed    on     the     cover     page    of     a

geophysical     well      log.         Well      locations    were     plotted     on     7.5    minute

15



--   CHEROKEE   BASIN   --
PLEASE   ENTER   THE   DEclMAL   poir`iT,     IF   ANT,    f}T   THE   poslTloN   PcilNTED   By   ^.

WELL    ID                                         WELL   NAME
<218)                     (HARR]§    #2                                     }

COMPANY
{OLYMPIC    PETROLEUM    [0..             )        (MAWS.ER

FIELD

QUAD .
LOG                 CNTY                 MAP                 SEC             TWN              RNG                    LCICAT I ON

(6RD       ,\           <CO)               (0444)    .      (30)        (§31)        (E   7)           (NW)(SW){NE)

LONGITUDE             LATITUDE                    ELEU. (6L)                       X                                       Y
(-96.70562)       {    37.32590)          {1409.0)             (       5.70191}       (       4.S7375}

GEOLOGIST
{M. STATON                     )               {

Cg"ENT

ENTERINt3   EDIT   MODE                [TRL-I:    send          CTRL-R:    pa.nic:

Figure   5   -Terminal    display   of   database   #].
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topographic   maps,    then   digitized   using   a   Tektronix   computer    system   to

determine      longitude    and     latitude.         The     second     database     (Fig.     6)

consists    of     the   marker    bed    identif ication    number,    marker    bed    depth,

thickness    to   the   next    shallower    identified   marker    bed,    and    lithologic

division     of     an      interval       into     thickness     of      shale,      sandstone,

limestone,     and    coal.         Total      thickness    of     the    Chercikee    Group     in    the

well    and   of    each    litho!ogy   are   calculated   and   displayed.

The   Surface    11    computer    graphics   system    (Sampson,1978)   was   used

to    contour     structure,      isopach,     and    net     isolith    maps     for     specific

intervals     of     the    Cherokee    Gr`?up.         Three-dimensiona.I     block    diagrams

were        constructed     for     each    contoured    map.         BIock    diagrams    did    not

sLhow   quantitative    information,    but   wore   useful     for    three-dimensional

inter[)rotations.      Surface    11   was   also   used    to   plot    locations   of   wells

and   marker    bedsB      Marker     location   maps    revealed    the    !at©ral    e}'teii€,ion

of    each   marker    bed.        In    locations   where   a   particular   marker    does   not

exist    or    cannot    be    recognized,    a    specif ic    nlimber     (8888.8   or    9999.9)

was    entered    as    the    depth    of     that    marker.        On    all     plots,    a   marker

known   to   have   not   b®®n   d®poslted    is   characterized   by   a   triangle   and   a

marker     indistinguishable   on    the   well     log   by    an    "X".       \^inere   a   channel

sandstone    body    cuts    away   an    underlying   marker    bed,     the    thickness   of

the     intervals    above    and    below    the   marker     is    not    calculated,    and   an

'.X"    is   posted   on   all     isopach   and    isolith   maps   of    those    intervals.
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--   CHEFtoKEE   BASIN   --
PLEfisE    ENTER   THE    DECIMAL    POINT,     IF   ANY,    AT   THE    POSITION    PC)INTED   BY   ^.

WELL     ID#
(218)

6EOLOG I §T
<M , STATON                      .t                {

C.OMMENT

--MARKER   ----   LITHOLOGIC   THICKNESS   --
ID             DEPTH                THK                                 SHALE          §.    S.           L.    S.           COAL

(logo)    (2644.0)     (           .0)                       (           .0)    (
(    96Cl)     (8888.8}
(    900)    (2700..0)
(    780)    (2722.0)
(    720)     (2753.Cl}
(    680.t    <2763.0)
(    640}    <2774.0)

(.0)
(    56.0)
(    22.0)
(    31.0)
(     10.0)
(      11.0)

(           .0)    (
(    53.0)    (
(     17.5)     (
(    29.0)    (
(       8.0)     (
(      -9.0)     (

.0)     (           .0)     (        .a)

.0)     (            .0)     (         .0)

.a)     (        3.0)     (         .0)

.0)      (         4.5)     (          .Cl)
2.0)     (           .0)     (        .0)

.0)     (        I.0)     (     1.0)
2.a)     (             .0)     (          .Cl)

TOTAL                              TCITAL          TOTAL          TOTf}L          TCITAL             CCINT I NUE   TO
(260.0)                        (238.5}     <       9.0)     (       8.5)     (    4.0)             NEW   CfiRD    (A)
^^^^^

NEW    RESPECTIVE   TOTALS   WILL    BE    CALCULATED   AFTER   YC)U    SEND   THIS    CARD.

ENTERING.   EDIT   t'I0DE                 CTRL-C:     E.erld          CTRL-R:     pariic

--   CHEROKEE   BASIN   --
F.LEASE   Er`iTER   THE    DEclt.iAL    polNT,    IF   ANT,    AT   THE   poslTloN   polNTED   By   ^.

WELL    ID#                                        GEOL06I§T
(218)                                        (M.STATCIN                      )                {

COMMENT

--MARKER   ----   LITHOL06IC   THIck'NE§S   --
DEPTH                 THF`                                  SHALE          a,    S.           L.    §.           I:OAL

(2802.0.I     (    28.0)                        {    28.0)    (
(2822.5)     {     2Cl.5)                          (     18.5}     {
(2869.0}     {    46.5}                        (    43.5)     (
(2892.0)     (     23.Cl}                           {     21.Cl)     {
(2904.0)     (     12.0)                         (     11.0)     (
(               .0)     (            .0)                         (            .0)     (

.0)     (            .0)     (         .0)
2.0)     (            .0)     (         .0)
3.0)     (           .0)     (        .0)

.0)     (             .0)     (     2.CI)

.0)     (            .0)     (     1.0)

.0)     (             .Cl)     (          .0)
(               .C')     (            .a)                         (            .0)     (            .0)     (            .0)     (         .0)
^,^^^^^

TOTAL                             TOTAL          TOTAL          TOTAL          TOTAL             CONTINUE   TO
{260.0)                         {238.5}     (       9.0)     <        8.5)     <    4.0)             NEW   CARD    (     )
^^^^^

NEW    RESPECTIVE   TOTALS   WILL    BE    CALCULATED   AFTER   YOU    SEND   THIS    CARD.

ENTERlr`lG    EDIT   MODE                CTRL-C:    send          CTRL-R:    panic

Figure   6   -Terminal   display   of   database   #2.
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BEGICINAL   GEOLCi3lc   SETTING

Structural fie t t i n a _

During   deposition   of    the   Cherokee   Group,    the   study   area   was   part

of    the   slowly    subsiding,     intracratonic   Cherokee   basin    (Fig.    7).       The

basin      is     bounded     by     the    Nemaha     uplift     to     the    west,      the     by    Oza,rk

!jplift     to     the    east,     and    by    the    Bourbon    arch    to     the    north     {Jewett,

1951).         To    the    south,     Cherokee    Group    strata    gradually    thicken     into

the     deeper     Arkoma     basin     (Gould,1927;     Ham    and    Wilson,1967;     and

H(.tuseknecht   and   others,1983).

!n    southeastern    Kansas,     northeastern   Oklahoma,    .and    southwestern

Missouri  ,    sediment   of    the   Cherokee   Group   was   deposited   disconforma.bly

on     a     karst     surface     that     developed     on    Miss'issippian      limestone

(Sauorflcker,     1966).         Cherokee     rocks    crop    out     in     the    southeastern

corner     af    Kan`sas    and     the    adjoining    areas     in    Oklahoma    and    Missouri

{Harris,     i984).        Ir}    southeastern   Kansas,    the   Cherokee   strata    have   an

overall     west-northwestward    dip    of     approximately    20    to    30    feet    per

mile   (4   to   6   in  per   kin)    (Ebanks   and   others,1977).

The     structural      f ramework    of     the    Cherokee    basin    was    directly

inf  luenced      in     early     to    middle    Desmoinesian     time     by     the    orogenic

activity   of    the   Ouachita   system   to   the   south    (Ham   and   Wilson,1967).

This    tectonic   activity    resulted    in   a   number    of    uplifts   and   high-angle

fault    systems    in    the   Midcontinent,     including    the   Nemaha    ridge,    Ozark

dome,     and    Bourbon     arch.         The    Arkoma    basin    developed    due    to     rapid

subsidence,     which     occurred     adjacent     to     the     uplifting    Ouachita

Mountains    (Frezon   and   Dixon,1975).       North   of    the   Arkoma   basin,    such

'9



Figuf 6    7    -Location    of    stijdy    area    and   major    structural     features    of
th€j   Midcc`ntinent    (modjf  led    from  \^fanless,1969).
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shallow    structural     basins    as     the    Cherokee    and    Forest     City     basins

formed   by   gradual    subsidence.

Stratiaraphic   Setting

ln     southeastern    Kansas,      the    Cherokee    Group    consists    rnainly    of

shale    and    sandstone   with   minor    amounts    of    coal,     underclay,    and    thin

limestone     beds     (Jewett,1959).         The    Cherokee    Group     contains     the

earliest     Pennsylvanian     cyclic    strata     in     the    Midcontinent     (Howe,

1956).         Deposition     of     Cherokee     strata     occurred    during    a    major

trar`sgression    that    was    interrupted   by   minor    prograda.tional    pulses   of

sedimentation.         This     interpretation     is    supported    by     the    successive

on!ap   of    younger    rocks   onto   positive   structural    features,    the    lateral

continuity     of     thin    marine    and    non-marine    beds,     and     the     transition

from    predominantly     clastic     sedimentc,     to     carboriates     during     the

Desmc>inesian     Age     (Ham    and    Wilson,      i967;     Visher     and     others,1971;

Ebanks   and   James,1974;    and   Bascoe   and   Adler,1983).

Early   stratigraphic   studies   of    the   Cherokee   Group    in   southeastern

Kansas   were   based   on    the   correlation   of    cyclic   deposits    from   the   top

of    one    coal     bed    to    the    top   of    the   next    higher    coal    bed    (Abernathy,

1926;    Moore,1949;     Howe,1956)     (Fig.     8).         Each    cyclic    sequence   was

designated     as     a     formation.          In     order     to     correlate    discontinuous

sandstones     f rom    outcrops    to    the    subsurface,     informal     stratigraphic

intervals    were    established     (Ebanks    and    others,1977;     Hulse,1978)

(Fig.     8).        The    present    study    and    other     recent   works    (Harris,1984;

Killen,1986)     iise     radioactive     dark-gray     shales     as    marker     beds     to

establish     and     correlate     stratigraphic      intervals.          The     formal

22
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stratigraphic     classjf ication    of     the    Cherokee    Group     in    southeastern

Kansas   by    the   Kansas   Geological    Survey    is    illustrated    in   Figure   9.
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STRAT I GBAPHY

Dark-gray    shale    beds    are    the   most     laterally    persistent    units     in

the    Cherokee    basin     and    are     used    as     stratigraphic    rriarkers      in     this

study.          These    shales     have    a     high     uranium    content     and    are    easily

recognized    on    gamma     ray     logs.        Within     the    study    area,     these   marker

beds    typically   overlie   coal    beds   or    seatrock    units   where    the   coal    bed

is    absent.       Correlations   were   extended    from   Crawford   County   westwarc(

into    the   Sedgwick   basin    to   stratigraphically    link    previous   stlJdies   oy

Harris    (1984)    and   Killen    (1986)    and    to   show   that    certain   marker    beds

could    be    correlated    in    the   Cherokee   and   Sedgwick    basins    (Fig.10   ancl

Plate    1).        A   network    of    closed-loop    cross    sections    were   constructed

to     reinfi+rco     stratigraphic     correlations     (Fig.      11}.          A     composite

sec\ieri     of      the     Cherokee     Group      in     southeastern    Kansas     {Fig.      iL')

rev.,-;LiLEe      the     t5tratigraphic      location     of     marker     beds     and    other     ljnit3

ijsec     lr;     thi's    stijdy    and     includes     the     formal     or     informal     nomenclature

of     these    units.         Informal     units    that    were    designated    in    this    study

are   underlined   at    f  irst   mention    in    the    text.

Twelve.   stratigraphic   markers    were    established    and    correlated    in

this    study:         (1)     the    Excello    shale    (the    dark-gray    shale    that    marks

the     top     of      the     Cherokee    Group;     Howe,      1956,      (used    by     the     Iowa

Geological    Survey    to    designate    the    base    of    the   Marmaton   Groiip;    Bavn

and   others,1984),    (2)    the    Iron   Post   shale   (the   dark-gray   shale   above

the     Iron    Post    coal     bed), (3)     the    Bevier     shale (the    dark-gray    shale

above   the   Bevier    coal    bed),    (4)    the   V   shale    (the   dark-gray   shale    that

lies     below     the    Verdigris     Limestone    Member     and    above     the    Croweburg
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Figure   10   -Location  of   cross   s~a-ction  A   to  A'.
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Figure    12    -Composite    section    of     the   Cherokee   Group     in    south£.>astern
K`aiisas    (moclif  ied    from   Harris.1984).
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coal     bed;     Schlinsog     and    Angino,1983), (5)     the    Mineral     shale     (the

dark-gray    shale    above    the   Mineral     coal     bed),     (6)     the    Scamnon    shale

(the   dark-gray   shale   above   the   Scamon   coal    bed),

(the   dark-gray   shale   above   the   Tebo   coal    bed),    (8)

(7)    the   Tebo   shale

the  Wei r-Pi ttsbur

shale     (the    dark-gray    shale    above    the   Weir-Pittsburg    coa!     bed),     (9)

the     Blueiacket     8     shale     (the

Harris,       1984),

dark-gray     shale     above     the     Bbj     c,oai;

(10)      the    A-B     shale (the    dark-gray    shale     that     lies

between     the    Aw    and    Bw    coal     beds;     Harris,1984),     (11)     the    F3iverton

shale   (the   dark-gray   shale   above   the   Riverton   coal    bed),   and  -(12)    the

top   of   Mississippian    limestone.       The   A-B    shale   marke.r    occurs   between

the   Aw   and   Bw   coals     if    both    beds   are   present    or    above   a   coal     if   only

one     is     present     and    can     not     be    distinguished    as     elther     Aw    or     Bw.

Within    the   study   area,    the    two   coal    beds    typically    lie    less    than    ten

i 90 i    ap,+:.1 r. t  .

Mari{er      bec!s     were     assigned     sequential       identif  ication     numt)ers,

co,-responding    with    Killen     (1986),     that    were    entered     into    the    second

database.       The   marker    at    the    top   of    the   Cherokee   Group    (the   Excello

shale)   was   designated   number    1000,   and   the   base   of    the   group   (the   top

of     the    Mississippian     limestone).ivas    0.         The     remaining    marker     beds

were    identif  led   with   a   number    corresponding    to   stratigraphic   position

within    the   Cherokee   Group:       the    Iron   Post    shale   --960,    Bevier    shale   -

goo,    V    shale    -780,    Mineral    shale   -720,    Scarmon    shale   -680,    Tebo

shale    -640,    Weir-Pittsburg    shale    -590,    Bluejacket    8   shale   -510,

A-B    shale    -200,     and    the    Pliverton    shale    -120.        The    Beese   Wingard

Phillips    #    1     gamma    ray    -neutron     log    depicts    normal    Cherokee    Group
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log    responses    and    can    be    used    as    a    type    log    for    correlation     in    the

Cherokee   basin    (Fig.13).

Except    for    the    Iron   Post    shale,    marker    beds   were   distinguishable

throughout    most    of     the    study    area.         The     Iron    Post     shale    and     the

underlying     coal     were         recognizable    only      in     the     south-central     and

northwestern    portion.s   of    the   study    area    (Fig.14).       The   A-~B   marker     is

not     present      in     areas     having     thick    upper    Warner     sandstone    deposits

(Ebanks   and   others,1977).

The     top     of     the    Seville     Limestone    Member    marks     the    boundary

between     the     Krebs     and     Cabaniss     formations     (Jewett,      1959).         The

Seville    Limestone    could    not    be    recognized    on    geophysical    well      logs.

Due    to   widespread   mappability.    the   Tebo   shale   might    be   considered   as

a   possible   bo.jndary    between    the   Krebs   and   Cabaniss    formations.       This

radioa.tiv©     sha!©      is     easily     distinguishable     on     gamma     r8}J      lofs

throi'cH'hout    the   subsijrface   of    the   Sedgwick    (killeri,1986)   and   a,herokee

basins    (Fig.15).       The   Tebo   shale    is   also    recognizable    in   outcrop   due

to    association    with     the    Tebo     coal     and     underclay     unit     and     the

overlying   Tiawah    limestone.

F]iverton    Interval    -(0   -120)

The     interval     from    the    top    of     the   Mississippian     limestone    to    the

top   of    the   Piverton    shale    ranges    in    thickness    from   4    to   30   feet    (1.2

to    9   in)     (Fig.16).        Variable    thickness    patterns   are   probably    due    to

deposition    on     top    of     the.Mississippian     limestone    unconformity.        The

interval      consists    mainly     of      light-to    dark-gray     shale     interbedded
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Figijre    13   -Type   gama    ray   -neutron    log   c)f    the   Cherokee   GrouL`    in    the.]
Ch®rG-,I(ee   basin   with    the   designated   stratigraphic`    intervals.
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with     locally    occurring    siltstone,    sandstone,    and    coal     units.        A    thin

sandstone    is   present    locally   at    the   base   of    the    interval.

The    Pliverton    marker     is    recognizable    on    most     logs    due    to    a    high

gamma    ray    response   and   association   with    the    underlying   Biverton    coal

bed`         The    Biverton     coal      is     the     f  irst     laterally    extensive    coal     bed

above    the   Mississippian    limestone   and    ranges    in    thickness    from   0.5    to

3   feet    (15   to   90   cm).

Interval    -(120   -200)

The    A-B     interval     extends    f rom    the    top    of     the   Fiiverton    shale    to

the    top    of     the   A-B    shale    and    progressively    thickens    eastward    f rom   a

feather      edge     on      the     Nemaha     uplift     to     73     feet      (22    in)     at     the

northeastern     corner     of      the    study     area     (Fig.      17).          The     i.ntervai

consists     mo`stly     ot      light-to     dark-gray     shale      interbedded    with

laterally     discontinuous     sandstone,     siltstone,     and    coal     units.         The

A-B   shale    is    present    throughout   most   of    the   study    area,    but   does   not

exist     in    areas    of    thick    upper   Warner    sandstone    deposits.       The    lower

Warner    sandstone    (Ebanks   and   others,1977),    which   occurs   between    the

Biverton    shale    and    the    overlying    Dw    coal      (Harris,     1984),     ranges     in

thickness     from    2     to     25     feet      (0.6     to     8    in)     and      is     erratically

distributed.       Three   coal    beds    informally    named   Dw,    Cw,    and   Bw,     listed

in     ascending     stratigraphic     order     (Harris,      1984),     are     useful      for

correlation   when    thick   enough    to   be    identif  ied   on   well     logs.
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Figure   17   -lsopach  map  of   the'  A-B~'`i-nterval;   contour   interval   =   1o   feet.      tr:    interval    thickness
indeterminable,  A:   total    interval   not   present)
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B!ueiacket   a Interval    -(200   -510)

The    Bluejacket    8    shale     is    of ten    highly     radioactive,     but    can    be

cliff icult    to    identify    on    gama    ray    logs   when    the    underlying   Bbj    coal

(Harris,1984)    is   not   present.       The  marker    bed   occurs   near   a   distinct

I  ithologic   change    from   underlying   shale~dominated   strata    to   overlying

coarsening-upward   sequences.

The   Bluejacket    8    interval    extends    f rom    the    top    of    the   A-B   shale

to    the    top   of    the   Bluejacket   8   shale   and    ranges    in    thickness   from   20

to    148    feet    (6    to   44   in)    (Fig.18).     In    local    areas   of    thick   sandstone

accumulation,     the    into:rval     increases    in    thickness    up.   to    196    feet    (59

in).      The      interval      consists     mainly     of      light~     to     dark-gray     shale

interbedded    with     sandstone,      siltstone,     coal,`     arid     thiri     limestone

ui`it§.        The    upper    Warner     sandstone     lies    below    the    Neutral     coal     and

above    the    Aw   coal     and    ranges     in    thickness    f rom   .2    to    7.5    feet    (0.6    tci

23    in),     The     lower    Bluejiacket     sandstone     (Ebanks    and    Others:      1977)     is

stratjgraphically    locatecl   below   the   Cbj    coal    (Harris,1984)    and   above

the   Drywood   coal    bed   arid    ranges    in    thickness    f rom   2    to   80    feet    (0.6

to   24   in).       The   upper    BIueJacket    sandstone    (Ebanks    and   others,1977)

ranges    in    thickness    i rom   2    to   50   feet    (0.6   to    15   in)    and    is    the   most

laterally     persistent     sandstone     in     the     study     area.         The    upper

BlueJacket     sandstone    occurs    between     the    overlying    Bbj    coal     and    the

underlying   CbJ    coal.

The    Aw,     Neutral,     Powe,     Dry    \^food,     DbJ,     Cbj.,     and    Bbj    coal     beds,

listed     in     ascending     stratigraphic     order,     are     laterally     persistent

units    throughout    most    of    the    study    area.        These    beds,    however,    are

djff  icult    to    trace    in    the    subsurface   because    (1)    they    are    frequently
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too     thin     to      induce    a    distinguishable     response    on     geophysical     well

logs,     (2)    they    are    absent    due    to    nan-deposition    or    erosion    in   areas

of      thick     sandstone     accumulation,     and     (3)     they     are     cliff  icult     to

dif ferentiate     and      identify     in     areas    where    only     a     few    coals    are

pr esen t .

The     Seville     Limestone    marks      the     top     of     the     Krebs     Formatio,i

(Jewett    and   others,1968)    and    irrmediateiy   overlies    the   Cbj    coal    bed.

Although     the    Seville    Limestone     is     laterally    continuous     in    outcrops

and    cores     (Harris,     1984),     the    bed     is    too    thin    to    create    a    strong

limestone    response   on   well     logs    and    is    not    rec\ignizable    in    the   stuc!y

a r ea .

We i r -P i t t sbu iq Interval    ~    (510   -590)

The     Weirapittsburg      interval      ®xt©nds      from     the      top     of      the

BIuejacket    8   shale    to    the    top   of    the   Weir-Pittsburg    shale   and   ranges

in    thickness    from   8    to   60   teet    (2.4    to    18   in)    (Fig.19).       The    interval

consists     mainly     of      light~     to     dark-gray     shi\le     with      laterally

intermittent    sandstone,     siltstone,     limestone,     and    coal     units.        The

Weir-Pittsburg     shale     exhibits    a    recognizable    gamia     ray     response

throughout   most    of    the   study   area.       The   Weir-Pittsburg   coal    bed    lies

directly    below    the   Weir-Pittsburg   shale   and    ranges    in    thickness    from

0.5    to    4    feet    (15    to    120    cm).        The   \^leir-Pittsburg    coal,    as    well    as

the     underlying    Weir-Pittsburg    a    and     AbJ     coals,     are     laterally

continuous,      but      thin     and     cliff  icult     to     trace     in     the     central     and

western    portions    of     the    study    area.        An    unnamed    sandstone    unit     lies

stratigraphically     above     the    Abj     coal     and     below     the    Weir-Pittsburg
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Figure   19   -Isopach  map  of   the  Weir-Pittsburg   interval;  .contour   interval   =   10   feet.    '  (A:    total    interval
not   present)



coal    and    is    present     locally    in    the   study   area.       The   sandstone   ranges

in     thickness    from   2    to    20    feet    (0.6    to   6   in)    and   may    correlate   with

the     Bluejacket     Sandstone    Member      in     its     type    area     in     northeastern

Oklahoma     (Harris,1984).        Drill     cuttings     from    the    western     third    of

the    study     area    show   minor    amounts    of    argillaceous     limestone    within

the    interval.

Tebo    Interval   -(590   -640)

The    Tebo   shale     is    a    radioactive    dark-gray    shale    that     invokes    a

recognizable   garma   ray   response   throughout    the   study.area.      Except   on

local    structural    highs   of    the   Nemaha   uplift,    the   Tebo   marker    extends

across     the    ilplift     and     is     traceable     i!i     the    Sed'gwick     basin     (Killen,

i987).           In     outcrop,      the    Tebo    shale    contains     abundant     phospiiatic

r, a cl. u i a s  .

Ths     Tebo     interval     extends     from     the     top    of      the    Weii'-Pittsburg

shale   to   the   top   of    the   Tebo   shale   and   ranges    in    thickness   f rom   10   to

55     feet     {3     to     17    mj     (Fig.     20).         The     interval     consists    mainly    of

I  ight-to   dark-gray   shale    interbedded  with   thin   sandstone,    si  ltstone.

limestone,     and    coal     units.        An    unnamed    sandstone    occurs     locally     in

the    basin    and    ranges     in    thickness    from    1     to    6    feet     (0.3    to    1.8   in).

The    Tebo    coal     bed    occurs     in    most    of     the    study    area    and    ranges     in

thickness    from   0.5    to   4    feet    (15    to    120    cm).        The    Tebo   8   coal     lies

near      the     stratigraphic    middle     of      the      interval      and      is      locally

recognized    in    the   eastern   and   southern    regions   of    the   Cherokee   basin.
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Scarmion    Interval    -(640   -680)

The     Scammon     shale     occurs     throughout    most     of     the    study    area.

Identif  ication      of      the     Scammon     marker     bed      is     aided     by      its

stratigraphic      location     between     the     underlying    Tebo     and    overlying

Mineral     marker     beds,     which    are    easily     recognized    on    gamma     ray     logs

throughout    the   Cherokee   basin.

The    Scarrrnon     interval     extends    from    the    top    of     the   Tebo    shale    to

the    top    of     the    Scarmon    shale    and    ranges     in    thickness    f rom   3    to    70

feet      (a.9      to     21      in)      (Fig.      21).           Thickness     of      the      interval

progressively    increases    eastward    from   along    the   Nema.ha   uplift    to    the

eastern     edge    of     the    study    area.         The     interval     consists    mainly    of

light-to   dark-gray   shale    interbedded   with   §iltstone,    sandstone.    and

coal    units.       The   Tiawah    limestone   bed,   which   stratigraphically   occurs

directly     above     the    Tebo    shale,      is    present      in    outcrops     in     eastern

Cherckee    ar`d    Crawford    counties     (Howe,      1956)     but      is     not     present     ir`

cores      in    western     Cherokee    County     (Harris,      1984)     or     on    geophysical

well      logs     from     the     study     area.         The    Chelsea    Sandstone    Member

typically    lies    less    than    five   feet    (1.5  in)   below   the   Scarmen   coal    bed

and    ranges    in    thickness    from   1    to    12    feet    (0.3   to   4   in).      The   Chelsea

Sandstone     is    occasionally    represented    by    two    sandstone    bodies    that

are     separated     by     an     unnamed,      laterally     discontinuous     coal     bed

informally     referred     to     in     this    study    as     the    Scamion    8    coal.        The

Scarmon     coal     bed     is    widespread     in     the    study    area    and     ranges     in

thickness    from  0.5   to   2   feet    (15   to   60   cm).
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Mineral     Interval    -.    (680   -720)

The  Mineral    interval    extends   from   the   top   of    the   Scarmon   shale   to

the     top    of     the   Mineral     shale    and    ranges     in    thickness    f rom   4    to    31

feet     (1.2     to    9    in)     (Fig.     22).        Thickness    of     the     interval      increases

eastward    from    the    Nemaha    uplift     to    the    southeastern    corner    of     the

study     area.          The      interval      consists     mainly     of      lig`ht-to     dark'-gray

shale    interbedded   with   siltstone,    sandstone,    and   coal    units.

An     unnamed    sandstone    occurs     locally    below    the   Mineral     coal     bed

and   ranges    in    thickness    from   1    to   5   feet    (0.3   to    1.5   in).       The   Mineral

coal      is     present     throughout    most    of     the    study    area    and     ranges     in

thickness     from   0.5    to    3    feet    (15    to    90    cm).       The   Mineral    shale    is   a

I.adioactive    dark-gray    shale     that     can     be     recoghjzed     throughout     the

study   area.

V   shale    interval    -(720   -780)

The    V   shale    is    a    radioactive    dark-gray    shale    bed    that     is   easily

identif ied   on    gama    ray    logs    throughout    the   study   area   and    into   the

Sedgwick   basin.        In   outcrop,    the   V   shale   contains   phosphatic   nodules

and   calcareous   concretions.      The   V   shale   stratigraphically   correlates

with    the    Oakley    shale     in     Iowa    (Deneson,     1985)    and    the   Mecca   Quarry

shale    in    Indiana    (Coveney,1985).

The   V   shale    interval    extends   from   the   top   of    the  Mineral    shale   to

the    top    of     the   V    shale    and    ranges     in    thickness    f rom   23    to   61    feet

(6.9     to     18    in)      (Fig.      23).          The      interval      consists     of      light-to

dark-gray      shale      interbedded     with      thin     sandstone,      siltstone,

limestone,     and    coal     units.         A    thin    unnamed     limestone    bed    that     lies
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immediately   above    the   Mineral    shale   exists    in    the   western   half    of    the

study    area.         The    Fleming    coal     bed    stratigraphically     lies     near     the

middle   of    the    interval    and    is   present   only    in    the   eastern   part   of    the

Cherokee   basin.       In    the   western   part   of    the   study   area,   well     logs   and

dri  11    cuttings   show   the   presence   of    an    unnamed   argi  I  laceous    I  imestone

bed,     ranging    in    thickness    from    1     to    5    feet     (0.3    to    1.5   in),     that     lies

directly    below   the   V   shale   or,    below    thg   Croweburg    coal    bed   where    it

is    present.       The   Croweburg   coal    bed   occurs    locally    in    the   study   area

and   ranges    in    thickness   from  0.5   to   3   feet    (15   to   90   cm).

Bev i er Interval    ~    (780   -900)

The    Bevier     interval     extends    f rom    the    top   of    the    V   shale    to    the

top   cif    the   Bevier    shale   and   ranges    in    thickness    f ram   10   to   34   feet    {3

to      1011i)      (Fig.      24).           The      interval      consists     mainly     of      light-tci

dark--gray     shale     and      limestone     interbedded    with     coal     and     locally

occurring    siltstone    and    sandstone.         The    Verdigris    Limestone   Member

lies     im\9diately    above    the   V   shale   and    extends    laterally    throughout

the    Cherokee     basin     and     into     the    Sedgwick     basin.         The    Verdigris

Limestone     is     laterally    continuous     in     the    study    area    and    occurs     in

outcrops    as    a   mudstone    to   wackestone   with    crinoids    and   brachiopods.

The   Bevjer    shale    is    recognizable    in    the   Cherokee   basin    due    to   a   high

gama    ray    response    and    association   with    the    underlying    Bevier    coal

bed.       The   Bevier    coal    bed   ranges    in    thickness    f rom   0.5   to   3   feet    (15

to   90   cm)    and    laterally   persists    in   most   of    the   study   area.
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Excello    Interval    -(goo   ~    1000)

The   Excello    interval    extends    from   the    top   of    the   Bevier    shale   to

the    top   of    the   Excello    shale   and    ranges    in    thickness    from   20    to    114

feet     (6     to     34    in)     {Fig.     25).         The     interval     consists    of     light-to

dark-gray   shale    interbedded   with   sandstone,    siltstone,     limestone,    and

coal    units.       Along    the   Nemaha    uplift,     the    interval    consists   mainly    of

shale   and   argillaceoijs    limestone   beds.       The    Iron   Post    coal  .bed   occurs\
only     in    the    northwestern    and    south-central    parts    of    the    study    area

and    lies   2    to    15    feet    (0.6    to   5   in)    above   the   Be,vier    shale.       The    Iron

Post     shale     is     usually     rec`ognized     due     to     its    association    with     the

underlying     Iron    Post    coal.        The     informally    named    Squirrel     sandstone

(Moor8,1949)       is      a       laterally      discor`tinuous      uiiit       that

s{ratjgraphically      lies     below     the    Breezy     Hill      Limestonc3    Member     and

ranges    in    thictiness    from   2    to   30    feet    (0.6    to   9   in).       The   Breezy   Hill

Limestone      is     continuous     in     outcrop     in     southeastern     Kansas     (Llowe,

1956),     but     in     the    subsurface    occurs    mainly     in     the    southern    part    of

the   study   area.       The   Mulky   coal    bed   exists    locally    in    the   study   area

and     lies     between     the    overlying    Excello     shale    and     the    Breezy    Hill

Limestone.       The   Excello   shale    is   a   highly    radioactive   dark-gray   shale

that    is    laterally   persistent   within    the   study   area   and   throughout    the

midcontinent    (Bavn   and   others,1984).        In   outcrops;    the   Excello   shale

is    f issile   and   contains   abundant   phosphatic   nodules.
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LiTroFAciEs   DEVELof"ENT   AND    isoLITH  VAppiNG

L i  thof ac i es

Detailed    descriptions    of     cores    and   well     cuttings    are     listed     in

Appendices    8    and    D.        All    of    the    lithofacies    of    the   Cherokee    strata

could    not    be    established    from    lithologic    analyses    due    to    the    limited

availability    of     cores.         Most     of     the    sedimentologic    c,haracteristics

observed      in     cores     and    well      cuttings,      hciwever,      corresponded     to

lithofacies    developed   by   Harris    (1984)    for    the   Krebs   Formation    along

the    outcrop    belt     in    southeastern    Kansas    (Table    1).        Upper    Cahaniss

I  ithofacies   on    top   of    and    immediately   east   of    the   Nen'``aha   upl  ift   where

little     sandstone     was     deposited'    corresponded     to      lithofacies

established    by    Killen     (1986).        Several     outcrop's    beyond    the    eastern

edge    of     the    study    area    were    analyzed    to    establish    a   more    complete

I  itho!ogic   picture.

Harris     (1984)     used    grain     size,     primary     sedimentary     structures,

trace    and    body    fossils,    diagenetic    features,    and    color    to    establish

lithofacies.         On     the    other     hand,      lithofacies     recognized    by    Killen

(1986)      ln     the    Sedgwick    basin    were    based    on    well      log    analyses     to

determine    percentages    of     limestone    and    shale    within    a    designated

stratigraphic     interval.           In     this     study,      lithofacies     based     on

lithology    were    deduced    from   well      log    analyses.        Grain    size,     primary

sedimentary    structures,    trace   and   body    fossils,    diagenetic    features,

and   color   were   used    to   classify   specific    lithofacies.
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Table    1:       Surrmary   of     lithofacies    in   Cherokee   Group    in
southeastern   Kansas*

(  I  )  .    Mudrocks

(A).I.      Dark- sha I e -Clayshale     and    mudshale     containing

minor     amounts    of     quartz    silt.         Color:        very    dark    gray     (N2)     to

medium-.dark     gray      (N4)      (Gc)ddard     and     others,1980.).          Fossils:

bi-achiopods,    bivalves,    gastropods,    abundant   plant    f ragments,    and    .

locally,      horizontal      burrows      less      than      1      cm     in     diameter.

Diagenetic     features:          calcareous     cement     and     pyrite,     clay

ironstone,    and   calcareous   concretions.      Contacts:    lower    -sharp,

upper       -gradational        into     medium-t6       light-gray      or

lenticular-bedded   shales.

This     st :JLj±jL    -The     dark-gray     shale      {ithofacios      is     frequently

obsel\/ed    in   cores,   well    cuttings,    and   Outcrops.

(A)`      2.     D__a_r_k_-_g|§ry+beJ±   .-Clayshale    and    muc]shale    co,itaining

minor     amounts    of     quartz    silt.         Color:        very    dark    gray     (N2)     to

dark    gray    (N3).        Diagenetic    features:        phosphatic    nodules,    and

pyritic    and    calcareous    concretions.       Contacts:        lower    -sharp;

upper   -sharp.

This  .£i!±4]L   -This    dark-gray     lithofacies ishi r ad i oac t i ve

and    has    a    range    of     Ilo    to    >200    API     units    on    gamma    ray     logs.

Dark-gray   shale   beds   are   easily   recognized   on   garmia   ray    logs   and

used     as    marker     beds      in     this     study.          This      lithofacies     is

occasionally   observed    in   cores,   well    cuttings,    and   outcrops.
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(8).    Medium-to    li shale   -Mudshales   are   most   common   and

consist     of     clay    with    minor     amounts     of     quartz     silt     and    mica.

Color:          medium     gray     (N5)      to     very      light     gray     (N8).          Fossils:

Abundant     plant     fragments,     and     locally,     brachiopods     and    other

marine     fauna.        Diagenetic    features:        Pyrite    and    clay     ironstone

concretions    and   calcareous   cement.       Contacts:     lower    and   upper    -

of ten   gradational    within   a   coarsening-upwards   sequence.

This     study     -The    medium-to     light-gray     shale     lithofacies     is

frequently     present      in     cores,     well     cuttings,     and    outcrops.

Pyrite    and    clay     ironstone    concretions,     calcar6ous    cement,     and

horizontal    burrowing   are    local     features.

(C).      Lenticular-bedded    shale    -Dark-to    medium-gray     (N3-N5)

mudshale     jnterlaminated    with     thin     (less     than     1     cm)      light    gray

(N7)       lenses     of      silt      to     very      fine-grained     quartz     sand.

Sedimentary     structures:          isolated     ripples    of     sandstone    and

sjltstone     and     convolute     bedding.         Fossils:         abundant     plant

f ragments     and     horizontal     and     vertical     burrows,     and     rarely,

marine    body     fossils.        Diagenotic    features:         calcareous    cement

and    pyrite    and    clay    ironstono    concretions.       Contacts:        lower    -

gradational      with     dark-or     medium-gray     shales;      upper     -

gradational   with   sandstone,    siltstone,    shale,    or   mudstone.

This     study     -The      lenticular-bedded     shale      lithofacies      is

occasionally    preser`t     in    cores    and    outcrops.        Calcareous    cement

is   not   a   coiTmon    feature.

57



(D).    Mudstc>ne    and    cla stone   -Shales consisting    of    mud    and    clay

that     contain     laminar     bedding    greater     than     10    rm    thick.         This

bedding   distinguishes   mudstone   and   claystone   f ron   thinner-bedded

mudshale     and     clayshalo     (Potter,     Maynard,     and    Pryor,      1980).

Color:          dark     gray     (N3)      to     very      light     gray     (N8).         Sedimentary

structures:          lack     f  issility.         Fossils:         abundant     plant     fossils

and    root   marks,    and    rarely,    marine    fossils.       Contacts:        lower    -

gradational;    upper   -sharp.

This     stud -The    mudstone     and     claystone      lithofacies      is

frequently   observed    in   cores,   well    cuttings,    and   outcrops.

{  I  i  )  .    Saridstones   and Si  I tstones

{'A).     Wavv-bedded     sandstone     and     siltstone     I- U/tits      cr,>ntair`irig

ar)proxirne:Sly     equal     amounts     of      interlarninated     or      iriterbedded,

ljght~gray    {N7)    sandstone   or    siltstone    and   medium-to   dark~gray

{N5     to     N3)     mudshale.          Sedimentary     structures:          small-scale

unidirectional      current     ripples,      low-angle    wave     ripples,     and

convolute    bedding.        Fossils:    plant    fragments,    occasional    marine

fauna,    and   burrows   of   various   types.      Diagenetic   features:       clay

ironstone   nodules,    siderite   spherul  ites,    and   zones   of   .calcareous

cement.        Contacts.        lower    -gradational    or     intercalating;    upper

-often    gradational    with    flaser-bedded    to    rippled   silt§tone   and

sands tone .

This   study_  -The   wavy-bedded   sandstone   and   si  ltstone    I  ithofacies

is   occasionally    identif  ied    in   cores   and   outcrops.
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(8).      Flaser-bedded     sandstone     and     siltstone     - Light-      to

medium-gray      (N7      to     N5),      very      f  ine-grained     sandstone      to

siltstone,     with      thin      (less     than      1     cm)      laminae     of     dark-to

medium-gray      (N3     to     N5)     mudstone.          Sedimentary     structures:

ripples,       less     than     three     centimeters     high.          Fossils:       locally

occurring     plant      fossils     and     vertical      and     horizontal      burrows.

Contacts:          lov.'er     -gradational     or      intercalating,     and     locally,

sharp   or   scoured;    upper   -gradational  .

This     stud -The     f  iaser~bedded     sandstone     and     siltstone

lithofacies    is   occasionally   observed    in   cores   ahd   outcrops.

(C).     F]i led   sandstone   and   si  ltsto -Units    that    range    in   grain

size     from    quartz-rich,      f  ine-grained     sand     to     silt.         Color:

medillm     gray      (N5)      to      very       light      gray      (N8),           SedirTientary

striictur©s:           unidirectiona(      current      ripples,       less      than     f  ive

ceritimeters     high,     and     locally,     wave-formed     ripples.         Fossils:

plant    f ragments    and   vertical    and   horizontal    burrows.       Contacts:

lower   and   upper   -sharp   or   gradational  ,

This    study   -The    rippled   sandstone   and   siltstone    lithofacies    is

f requently     observed     in     cores     and     outcrops.         Scoured     lower

contacts    are    present     locally    and   wave-formed   are   only    observed

in   outcrops.

(D).    Large-scale    cross_-bedded   sandston_9   -Sandstone   composed   of

i  ine-to     very     f  ine-grained,     quartz-rich     sand.         Color:          light

gray    (N7)    to   medium   gray    (N5).       Sedimentary   structures:        low-
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and    high~angle    sets   of    unidirectional    cross    beds    range    f rom   one

foot     (30    cm)     to    over    3    feet    (0.9   in)    high,    and     locally,     planar

and     trough-shaped     cross     beds.         Fossils:         plant     fragments.

Contacts:         lower    -of ten    sharp    and    scoured;     upper    -sharp    or

gradat  i ona I.

This    stildy    -The    large-scale   cross-bedded   sandstone    lithofacies

is    occasionally    Observed     in    outcrop,     but    was    not     recognized     in

Cores .

(E).   Mud-clast    conglomei.ate   -Unit    consisting   of     locally   derived

mud     clasts,     coal     clasts,      reworked     siderite     or     clay-irctnstone

concretions,    and   plant    fossils   within    a   matrix   of    f  ine-to   very

f ine-grained    sandstone.       Sedimentary   structures.       clasts,    up    to

i  ive     centimeters      in      diameter,      corTrmonly     aligned     parallel      to

bedding.        Contacts:         lower    -scoured;     upper    ~    gradationa!    w.ith

cross-stratif led   or    rippled   sandstone.

This   study   -Clasts    range   up   to    18   centimeters    in   diameter.       The

mud--clast   conglomerate    lithofacies    is    rarely    identified    in   cores

and   outcrops.

(F). less    sandstone    and    siltstone    -Units composed   of

very     fine-grained     quartz-rich     sandstone     or     siltstone    with

varying     amounts     of     mud    matrix.          Color:         medium    gray     (N5)     to

light      gray      (N7).           Fossils:           plant      fossils      and     burrows.

Contacts:       lower    and   upper    -gradational.
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This      stud -The     structureless     sandstone     and     siltstone

lithofacies    is    frequently   observed    in   cores   and   outcrops.

(Ill).    Other    Litholo

(A).      Araillaceous      limestone     ~ Argillaceous      lime    wackestone     to

packstone.       Color:       dark    gray    (N3)    to    light    gray    (N6).       Fossils:

brachiopods,    bivalves,    gastropods,    bryozoans,    and   crinoid   stems.

Sedimentary    structures:         vague     low-angle`  cross-stratification.

Contacts:           lower     -sharp     or     scoured;      upper     -sharp     or

gradat ional  .

This    study    -The    argillaceous     limestone    facies     is    occasionally

observed    in   well    cuttings,    outcrops,    and   cores.        In    the   western

half    of     the    study    area,     the     limestones    are    mud    dominateri    and

classif  ied     as      lime     mudstones      (Dunham,1962).           Low~ang!e

cross-stratif ication    is   not   present.

(a).    CLgeL  -Coals   are   high   volatile   bituminous    ir    rank,    banded,

and    moderately     bright.          Color:          black      (N1).          Diagenetic

features:          calcite,     pyrite,     and    sulfate    minerals     in     cleats,

Joints,      and     fractures,      and     abundant     pyrite     concretions.

Contacts:           lower     and     upper     -mainly     sharp     but     occasionally

i n terca I at i ng .

This   study   -The   coal     lithofacies    js    frequently   present    in   cores

and   outcrops.
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(C).      Seatrock     -Units composed     of     claystone,     mudstone,

siltstone,      sandstone,      or     argillaceous     limestone.          Fossils:

abundant    plant    and    root    f ragments.        Diagenetic    features:        clay

ironstone     and     pyrite     concretions.          Conta`cts:           lower     ~

gradational;    upper   -sharp.

|h|SLSJ.±±4]L  -The   seatrock    lithofacies    is    frequently   observed    in

cores    and   outcrops.       Seatrock   or    underclay   units    commonly   occur

directly    below    coal     beds,     but    may`be     found    where    coal      is    not

present .

*Lj{hofacies    established    by   Harris    (1984)    for     the   Krebs    Formation    in

soijtheastern   Kansas.
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Shale,     sandstone,     limestone,     and    coal    were    the    lithofacies    that

were     mapped.           Isolith     maps     depict      the      lateral      and     vertical

distribution    of     the     lithofacies.        These   maps    were    created    for    each

stratigraphic      interval,     but    more    distinct     distribution     trends    were

apparent    on   maps   combining   adjacent    intervals.

Shale     -Shale      is     the    most     abundant      lithology      in     the    Cherokee

Group      in     southeastern    Kansas.         On     garTma     ray     logs,     average     shale

values     range    from    70    to     loo    API     units.        Highly    radioac,tive    shales

iised    as   marker    beds    range    from    ilo    to   >200   API    unit.s   on   a   gamma    ray

log.        Total     shale    thickness    ranges    f rom   51     to   525    feet    (15.3    to    158

in)    {Fig,    26).        In    each   mapped    interval,    shale    thickens   progressively

eastward     from    the    Nemaha    uplift     to     the    eastern    edge    of     the    study

area,     corresporiding   with    changes    in    total     thickness    of    the   Cherokee

Group.

Sandstone    -Clean    sandstones have    an    average    range    of    35    to   60

Apl      units     on     gamma     ray     logs     and     2.27     to    2.52    grams     per     cubic

centimeters   on   density    logs.      Total    sandstone   thickness   ranges   f ron  0

to    189   feet    (0   to   57   in)    (Fig.    27).      A   throe-dimensional    block   diagram

of     cumulative     sandstone     thickness     (Fig.     28)     demonstrates     a     linear

north-south   depositional    trend    in    the   eastern   half   of    the   study   area.

In   areas   outside   of    the   depositional    trend,    sandstone   accumulation    is

thin     and      laterally     discontinuous,     with     thick     deposits     occurring

locally.        These    deposits   may    be    parts    of     linear    accumulations    that

were   missed    by    the     low   sampling    density    (1     to   3   wells    per    township)

employed     in     this     study.         The     total     percentage    of     sandstone     in     the
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Figure   26   -Total    shale   isolith   map   of   the   Cherokee   Group;   Contour`inte.rval   =   50   feet.       (A:    total    interval
not   present)



I

Figure   27   -Total   sandstone   isolith  map  of   the   Cherokee  Group:   contour.`interva|   =   25   feet.
interval   not   present)

(A:  ,total



Figure    28    -`   Block    diagram   of     the    total     sandstone    isolith   map    of    the
Cherc)kee   Group.
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Cherokee   Group    is    typically    less    than    10   percent    but     increases    up    to

45   percent    in   areas   of    thick   sandstone   accumulation.

Limestone    -Clean     limestones    have    a    range    of     10    to   40   Apl    units

on     garrma     ray     logs    and    2.6     to    2.85    g/cm3    on    density     logs.         Total

thickness    of      limestone     ranges     from    0     to    31     feet     (0     to    9    in)     {Fig.

29).    The    total     limestone    isolith   map   shows   a   slight     increase    in    total

limestone     thickness     to     the    west     and     south.         The    percentage    of

limestone     increases    up    to    20    percent    as    the    thickness   of    the    total

Cherokee    Group    decreases    westward    across     the    Nemaha    uplift    and

limestone    content      increases.         Most     limestone    occu.rs     in     the     upper

Cabaniss    strata    between    the    V-shale   marker    bed    and    the    top   of    the

Cherok©e    Group.         Individual     limestone    beds    bel6w    the   V-shale   marker

are    typically    less    than   2    feet    (0.6   in)    thick.

Coal    ~    Individual    coal    beds    are   widespread   within    the   study   area

but   dif f  icult    to   trace   on   geophysical     logs   because   most   are    less    than

2    feet    (0.6   in)    thick.       Coals    have   an    average    range    of    40    to    70   Apl

units   on   garrma   ray    logs   and   1.8   to   2.35   g/cm®   on   density    logs.       Total

coal     thickness    ranges    f ron   0    to    25    feet     (0    to    8   in)    (Fig.    30)    and

constitutes     less     than    5    percent     of     the    total     thickness    of     the

Cherokee    Group.        The    total     coal      isolith    map    demonstrates     that     the

areas     of     thickest     accumulation     are     localized    and     that     a     distinct

dopositional    pattern   does   not   exist.
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ENV I PIohMENTAL    I NTEBPPETAT ICINS

Interpretations    of    the    depositional    environments   of    the   Cherokee

Group     were     based     upon      lithologic     classif  icatioh     of     well       log

signatures,    vertical    and   horizontal    distributions   of     lithofacies,    and

study   of    sedimentary    textures   and   structures    in    cc]res,    well    cuttings,

and     outcrops.          The     study     area    was     divided     into     six     regions     for

convenience     in    describing    sedimentological     patterns     (Fig.     31).        The

Cherokoe   Group   was   partitioned    into   three   vertical    sections   that   were

recognized     by     distinct      large-scale     lithologic     changes     (Fig.     32).

Section    1    consists   of    the   strata   between    the   top   of    the  Mississippian

limestone     and      the      top     of      the     Bluejacket      8     shaif?,      roughly

corresporlding    to    the   Krebs   Formation.       Section   2   contains    the   strata

betw¢en    the   top   of    the   Bluejacket   8   shale   and   the    top   of    the   V.`.si`ale

Set;tic)n    3    consists    of     the    strata    between    the    top   of    the   V-shaie   a.ric!

the    top   of    the   Excel  lo   shale.

Section    1 (Mississippian    limestone    to   Bluejacket   a   shale)

In   Pegions    11    through   Vl,    Section    1    typically   consists   of   medium-

to     light-gray     shale     int®rbedded    with     dark-gray     shale,      rippled

sandstone    and   siltstone,    underclay,    and   coal.       Thick    sandstone   units

that   contain    f  ining-upward   sequences    from   conglomeratic    to   very    f  ine--

grained     sand     are      locally     present      in     Plegion    Vl     along     the    Nemaha

uplift.        In   places   along   the   Nemaha   uplift,    a   thin   sandstone   that   may

be    the   Pennsylvanian   basal    conglomerate    (Nodine-Zeller,1981)     lies   on

top   of    the   Mississippian    limestone.        In   Pegions    lv   and   V    (87E    through
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Figure   32   -I   Location   of    the   three   designated   sections    in    the   Cherokee
Group .
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pper  Warner  sandstone
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Piverton   shale
Biverton  coal  bed
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Fu3E),    sandstone    is   absent    from  most   wells   or    present    in   units    less

than    5    feet     (1,5   in)     thick.        Thin    limestone    beds    occur     locally    in   all

of    the    regions.

In    Begion     I,     the    northern    half    of    Begion     Ill,    and    local    areas   of

Begion      11      (P14E     to    P20E     and     T27S     to     the    Kansas-Oklahoma     border),

Section     1      is     dominated    by     the     rippled-sandstone     lithofacies     (Table

I).          This      rippled     sandstone     typically     occurs     within     a     thick,

f  ining-upwards    sequence    that    consists    of     conglomeratic    sand    at    the

base   up   to   very    f ine-grained   sand   and   exhibits   unidirectional    ripples

and   abundant   plant    f ragments.      Structureless   sands   are   cormon   and   the

base    of    the    sequence    is    usually   marked    by    a   scoured   surface,       These

thick,     i  ining-upward   sandstone   bodies   are   comionly    stacked   on    top   of

each   other    and   separated   by   scoured   surfaces    {Fig.    33).       The   stacked

sandstone     units     stratigr8phically    occur     between     the    Biverton    shale

and    the   Bluejacket    8    shale   and    range   up    to    179   feet    (54   in)     in    total

thickness.      Below   the   thick   sandstone   deposits,    and    in    local    areas    in

Pegion     I     where     the    thick    sandstones    are    not    present,     the    strata

consist     mainly     of      the    medium-to     light-gray     shale     lithofacies

interbedded    with    dark-gray    shale,     rippled    sandstone    and    siltstone,

underclay,    and   coal.

Interpretation:         Section     1     is    typically    dominated    by   medium-to

light-gray    shale    that    contains    locally   occurring    horizontal    burrows,

calcareous     cement,     plant     fragments,     and     pyrite     concretions,

indicating   deposition    in   a   prodeltaic   environment    (Visher   and   others,

1975).           The     thick     sandstone     bodies      in     Begions      I,11,Ill,      and    Vl

represent      i  luvial      distributary      channel      deposits      (Coleman     and
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Figure   33   -Gamma   ray   -neutron  log   response  for   stacked   sandstone
bodies.    Markan   oil,    Gilchrist   #1,12-28S-16E,   WHson   County.
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Gagliano,1965;    Coleman    and   Wright,1975).       The   distribution    of    these

thick     sandstone     units     shows      linear      north-south     patterns     of

deposition,     and     each     body     represents     a    major     progradation     that

occurred    across    the   study   area.       Very    f ine-grained    rippled   sandstone

units     containing     abundant     plant     fragments     occur      locally      in     each

region   and   charac+terize   crevasse-splay   deposition    (Coleman   and   Prior,

1980)      during     periods     of     progradation.           In     Pegions      lv     and     V     (87E     '

through    P13E),    sandstone    is    usually    not    present,    or     individual    units

are   thin    indicating   that   during   periods   of   progradation    this   area   may

have   been   occupied   by   a   restricted   bay    (Brown,1979):       Underclays   are

common     throughout     the     study     area,     suggesting     laterally     extensive

subaerial      exposure     during     periods     of      progradation     or     marine

regression      (Visher     and    others,      1975).          Numerous     coal      bec]s     occLi:-

thrc}ughout      the     Study      area,       indicating     depositiciri      in      laterally

extensive   marsh   or    swamp   environments    in   a   delta   plain    that   developec!

during    periods    of    major    progradation    of     the    delta    system    or    during

early   stages   of   marine   transgression    (Wanless   and   others,1969).

Section   2 (Bluejacket   a   shale   to   V   shale)

Throughout     the    study    area,     geophysical      log    responses    show    that

the    strata    in    Section   2    consists   ot    f  ive   major     lithologic   cycles.       A

cycle   typical  ly   consists   of   a   coarsening-upward   sequence   f rom  medilim-

to      light-gray     shale     to     rippled     siltstone     or     very     fine-grained

sandstone,     overlain     by     an     underclay     and    coal,     and    capped     by    a

dark-gray    shale    (Fig.    34).       The    next    coarsening-upward   sequence    lies

on     top    of     the    dark-gray    shale    and    begins     the    next     cycle.         A    thin
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Figure   34   -Gamma   ray   -neutron   log   response   for   the   f ive   sedimentary
Cycles.    Caravel    Energy,    Hyde   #1,    IO-29S-16E,   Wilson   County.
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f  ining-upward     sequence     from     the     rippled     sandstone     or     siltstone     to

medium-to     light-gray    shale     is    commonly    present     below    the    coal     or

underclay.      Minor    cycles    interrupt    some   major    cycles.

F`ippled    sandstone    and    siltstone    are    typically     less    than    10    feet

(3   in)    thick,    but    occur     locally    up    to   25    feet    (8   in)    thick   and   contains

scoured     lower     contacts    and    abundant     plant     f ragments.         Many    of     the

thicker      sandstone     units      lie     within     the    Weir~Pittsburg     interval.

Limestone    beds    occur     locally     in    Plegions     lv,    V,    and    Vl     and    are   most

comon   within   the   V   shale    interval  .

Interpretation:          The    medium-to      light-gray     shale     contains

abundant     plant     fragments,      locally    occurring   marine    fauna    (Table    1),

ca!careolls     cement,     and    pyrite     nodules      indicating     both    marine    and

non--marine     inf  luence     (Eliot,1978).        Local     sandstone    bodies    ranging

in      t}`ickness      f ron     8     to     20     feet      (2.4     to     6    in)      repres`ent      i  liJvia!

distribiltary    channels    (Brown    and   others,1973)    that    are    too   small     to

be    continuously    mapped    by     the    well      log    coverage     (1     to    3    wells    per

township).          The     rippled     sandstone     and     siltstone     characterize

crevasse-splay   deposition    (Coloman   and   Prior,1980)    during   periods   of

deltaic     progradation.         underclays     indicate     laterally    extensive

subaerial      exposure     (Visher     and     others,1975)     during    periods    of

progradation   or   marine   regression.       Coal    beds    represent   deposition    in

marsh    or    swamp    environments    that    formed    during    deltaic    progradation

or    during    early    stages    of    marine    transgression    (Wanless    and   others,

1969).      Dark-gray     shale     beds     contain     marine     fossils     (Table     1),

calcareous     cement,      and     pyrite     nodules     and     represent      laterally

extensive   marine   deposition    (Heckel  ,1977).
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Section   3    (V   shale    to   Excel  lo   shale)

Section    3    consists    mainly    of     the    medium-to     light-gray    shale

lithofacies    interbedded   with   dark-gray   shale,    argillaceous    limestone,

sandstone,      underclay,     and     coal.         The    Verdigris     Limestone     thickens

f rom    east     to    west     across     the     study     area    and    contains    abundant

brachiopods,     bryozoans,    and    crjnoids.         In    F}egions     I     through     lv    (nllE

to   822E),     the   Verdigris    Limestone    is    comionly    loss    than    2    feet    (0.6    .

in)     thick     and    underlies    a    coarsening-upwards    sequence    of     shale     to

siltstone     or      locally    occurring    sandstone.         The    coarsening-upward

sequence    is   overlain   by   an   underclay   and    the   Bevier    Coal.        In   F`egions

V   and   Vl     (P3E    to   BllE),    the   Verdigris   Limestone    ranges    up   to    10   feet

(3   in)    thick   and   directly   underl  ies    the   Bevier    coal  .

Medium-to    light-gray   shale    is   the   dominant    lithology   between    the

B©vier    and     Iron    Post    coals,     but    rippled    sandstone    occurs     locally     in

Begions    I    and    Ill,    and   argillaceous    limestone    is   present    in   F3egions   V

and   Vl.       Above   the    Iron   Post   coal,     laterally   discontinuous   sandstones

are    typically    loss    than    10    feet    {3   in)    thick   but    range   up   to   25   feet

(8   in).       Within    the    Excello     interval,     density     logs    and   well    cuttings

show     that     one     to     two     thin     argillaceous     limestone    beds    occur     in

Begions    V    and    VI     and    thicken    along    the    Nemaha    uplift.        The    Breezy

Hill     Limestone     is     laterally    extensive     in     the    southern     half     of     the

study    area    and     in    F`egion    Vl,     thickening    southward    up    to    16    feet    (5

in).       The   Excello   shale    is   a   dark-gray    shale    that    extends    throughout

the   basin.

Interpretation:          The    Verdigris     Limestone     characterizes    marine

deposition     that     extended     throughout     the    study     area    but    was    more
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dominant     in    the   western    regions.       Between    the   Verdigris   Limestone   and

the    Bevier    coal,     deltaic    progradation    or    marine    regression    occurred

only     in    F]egions     I,11,     and    Ill.        The     laterally    extensive   Bevier    coal

indicates     that    a   marsh    or    swamp    environment    existed    throughout   most

of     study     area.          Each     of     the     limestone     beds      in     Begions    V     and    Vl

represents     a     period     of     marine     deposition.      The      increase      in     total

limestone    content    of    Section    3    along    the    Nemaha    uplift     indicates    a    .

diminished     inf  luence    of     terrigenous    sedimentation.       Sandstone    bodies

within     the     Excello     interval      represent     progradational     events     that

extended     locally     in     the    basin.         The     Iron    Post     coal     characterizes

deposition      in    marsh     or     swamp    environments     in     the    northwestern    and

southerr,     portions     of     the    study     area.          The    B'reezy     Hill     Limestone

suggests   marine    deposition     in    the    southern    half    of     the    basin    and    in

Plegion     V!.           The     Excello     shale     contains     marine     fauna      (Table     1),

ca!car'eods     cement,      and     pyrjte     nodules,      representing      laterall`/

extensive   marine   deposition    (Heckel,1977).

Within    Section    3,     depositional     environments    of     the    Cherokee    and

Sedgwick   basins   were   connected   during   periods   of    high   sea    level  .      The

evidence    for    this    statement    is:        1)    specif  ic   marine    units    in   Section

3    extend    laterally    from    the   Cherokee    basin     into    the    Sedgwick    basin;

2)     the    Nemaha    uplift    was    buried   with    sediment    before    deposition    of

the   V    shale    (Fig.    35),    3)    the   Nemaha    uplift   was    not    a    high   positive

structure   by    the    time   of    Cherokee   deposition    (Merriam,1963),    and   4)

the     depositional     environment     of     the    upper     Cabaniss     strata     in     the

Sedgwick   basin   was   a   carbonate   shelf    (Kil  len,1986).
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Controls   of   Sea-level    Fluctuations

Vertical      and      lateral      distributions     of      lithofacies      ref  lect

numerous    widespread    strandline    shifts     in    the   Cherokee    basin.        These

shit ts   can   occur   as   a   result   of    large~scale   change    in   ocean   volume   or

large-scale   change    in    the   shape   of    the   ocean    i  loor    (Ball,1985).

Contemporaneous     ©peirogenic     deformation    of     the    shallow    Cherokee

basin     significantly     affected     sedimentation     of     the     Cherokee    Group.

Less   subsidence   occurred   along    the   Nemaha    upl  if t   .and   al  lowed    for    the

encroachment   of   shallow  water   environments   upon   the   structure.      Bates

of    subsidence    increased    to   the   southeastern   corner    df    the   study   area

to     produce     a     slightly     steepened     depositional      slope.         The    basir,,

however,     was     filling     during     deposition     of     the    Cherokee    Group    and

eventually     overlapped     the     Nemaha     uplift     before     the    V    shale    was

deposited.         i.hes©     relatively    slow    rates    of    deformation    compared    to

sedimentation     `ndicate    that     local     tectonism   was    not    the   major    cause

of    sea-level     f  luctuation     in    the   Cherokee   basin.       Moreover,    Sloss   and

Speed    (1974)    determined    that    tectonic   movement     is    too    slow   to    cause

the     high-f requency    changes    of     relative    sea     level     associated    with

cycl  ic   sedimentation.

Dark-gray   marine    shales    that    extend    through    the   Midcontinent    and

underclays     that     are     present     throughout     the    study     area     indicate

widespread   rhythmic    f  looding   and   subaerial    exposure   during   deposition

of    the   Cherokee   Group.      Periodic   eustatic   changes   of   sea    level    due   to

continental      glaciation      in     Gondwana     are     the    most     plausible     for

producing    widespread     rhythmic     f  looding    and    subaerial     exposure    of    a

broad,    gently   dipping   shelf    (Watney,1985).
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A    rough    estimate    of    the    duration    of    each    of     the    f ive   designated

cyclothems    in   Section   2    is   390,000   years.       This    calculation    is   based

upon     the    assumption     that     the     length    of     the    Desmoinesian    Age     is    10

million    years     (van    Eysinga,1978),    and    that    the    sedimentation    rates

were     relatively    constant     throughout     the   Desmoinesian.        The    Cherokee

Group     is     estimated     to    be    65%   of     the    thickness    of     the    Desmoinesian

Stage,     and    Section    2    is    roughly    30   percent    of    the    thickness    of    the

Cherokee   Group.       This    result    is   similar    to   Heckel's    (1980)    estimation

that     the     approximate     f requency     of     Upper     Pennsylvanian    eustatic

sea-level    cycles    is   one   per   400,000   years.

Source   of   Sedimen

The   overall    distribution   of    sandstone    in   Section    1    indicates    that

sediment    prograded    across    the    basin     f rorn    north     to    south     (F.ig.     36}.

The     channel      sandstone     belt      in     F`egion      I      corresponds     with     the

distribution     of      the     Bartlesville     Sandstone     in     northern    Oklahoma

(Vit``her     and     others,      1971).         Paleocurrent    measurements    made    along

outcrops     of      the     Bartlosville     Sandstone      indicate     a     general

north-to-south     f low    (Visher     and    others,      1971).          The    distributary

channel      pattern      in    Pegion    Vl     roughly     corresponds     to    an     elongate

shoestring   sandstone   body    to    the   northeast    in   Greenwood   County    (F`ich,

1923;    Bass,1936;    and   Hulse,1978).       The   distribution   of    sandstone    in

Section    1     (Fig.    36)     indicates    some    sediment     inf  lux    from   east    of    the

study     area     into    Begions      11     and     111.         An    eastward    source     for    Krebs

Formation     sediments      in     southeastern    Kansas    was    also    proposed    by

Ebanks     and     others,      (1977)     and    Harris     (1984).          Along     the    Nemaha
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uplift,       thin      sandstone     bodies     that     overlie     the    Mississippian

limestone    possibly    formed   as    detritus    from    the    uplift   was    deposited

into   depressions    in    the   unconformable   karst    surface   of    the    limestone.

In    Section    2,     the   Weir-Pittsburg    interval    contains    thick    f  luvial

sandstone     deposits     within      the     channel      belt      in     Begion      I,     which

probably     had    a     northern    source.        Overall     distribution    cif     sandstone

for    Section    2     ls     irregular    and    reveals    possible    sediment     inf  luences

frcm   the   north   and   east    (Fig.    37).

Section   3   contains    laterally   discontinuous   sandstone   units   within

all     regions    of     the    study    area.         Overall     sandstone.distribution    of

Section   3   shows   no   distinct    source   of    sediment    (Fig.    38).
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Figure  37   -Sandstone   isolith  map   for   Section   2;   contour   interval   =   10  feet.      (A:   total   section   not

present)
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BAS I N    DEVELOFIVIENT

Maps   of   marker     locations   show   the    lateral    extent    of    each   marker.

A    synthesis    of     these   maps     indicates    a    progressive    onlap    of    sediment

onto     the    Nemaha     uplift     (Fig.     39).         The     lateral     extent    of     specif  ic

marker     beds    exhibit     linear     patterns    of    non-deposition     that    parall€i

the    uplift.       These   patterns    exist    for   markers    up   section    in    the   Kr€;bs

Formation,    but   occur    progressively    farther   west   as   surface   elevations

rise     on     the     uplift.          Above     the     Bluejacket     8     shale,      the     areas     cjf

non~deposition    correspond     to    structural     highs.        The    V    shale    marker

extends     across     the     uplift.   and     into     the    Sedgwick     b'asin,      indicating

that     sediment     had     buried     the     uplift     prior     to    deposition     of     the    V

sha I © .

Cross     sections     (Plates     I.~4)     reveal      that     the    Cherokee    basin

`sul`:si(ject      dijrjng      deposition      cf       the     Krebs      and       lciwer      C:aba`iiis3

t{trmations.          An      isopach    map     of      the    Cherokee    Group     .shows     that     the

strata     progressively     thicker\ed     f rom    west     to    southeast     across     the

study     area      (Fig.      40).          A     structure     map     of      the     top     of      the

Mississippian     limestone     (Fig.     41)     shows     a     general     dip     across     the

study    area    from   east    to   west.        This    trend   does    not    correspond   with

the    west-to-southeast     depositional      trend,      indicating     that     tectonic

movement    occurred    within    the    basin    after    deposition    of     the    Cherokee

Group .
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Dot.ailed     stratigraphic     correlations    of     radioactive     dark-gray

shales    of     the    Cherokee    Group   were    extended    throughout     the    Cherokee

basin    and     into    the    Sedgwick    basin.        The    Cherokee   Group   was    divided

into   ten   stratigraphic    intervals   on    the   basis   of    these   markers.

Interpretations     of     depositional      environments     of      the     Cherokee

Group   were   based   on     llthologic   classif  ication   of   well     log   signatures,

vertical     and    horizontal      lithofacies    distributions,     and    the    study    of

sedimentary     textures    and    structures     in     cores,     well     cuttings,     and

outcrops.           The      distributions      of       lithofacies.     show     numerous

environmental    changes    diie    to   deltaic   movement    or    eustatic   changes   of

sea    level.       Strata    from   the   top   of    the   Mississip.plan    limestone    to   the

i,.op    of     the    Bluejacket    a    shale    (Section     1)    con.sist    mainly    of    medium--

1`.c?      l!gi`:t--gr,~iy      shale      interbedd©d     with      dark~gray      shale,       rir)pie'.I

sar`,cl`~.tc;ne    and    siitstone,     underclay,     and    coal.        During    depositicjn    c`f

Section     1,     the    basin   was    the    site    of    prodeltaic    environments    di`ring

high     stands     of     sea     level.        Within    Begion     I,      the     northern     half     of

Begion     Ill,     local    areas    of    Begion     11,    and   along    the   Nemaha    uplift    in

Begion     Vl,      Section     1     contains     thick     sandstone     bodies     of     fluvial

origin     that     represent    progradations    that    advanced    across    the    basin

from    north    to    south.         The    overall     sandstone    distribution     trend    for

Section     1      is    mainly     from    north     to     soilth,     with     east-west     channels

crossing    Plegions     11    and     111.

Five   major    lithologic   cycles   are    recognized    in    the   strata   between

the   top   of    the   Bluejacket   a   shale   and   the    top   of    the   V   shale    (Section

2).       A   coarsening-upward   sequence    from  medium-to    light-gray   shale    to
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rippled    siltstone   and    sandstone   occurs    at    the    base    of    a   cycle.       The

medium~     to     light-gray     shale    shows    marine    and    non-marine     inf  luence,

and     the     over!ying     rippled     siltstone     and     sandstone    characterize

non-marine    distributary    channel     and    jnterdistributary    crevasse-splay

deposition.          i-he     coarsening-upward     seqiience      is     o`ferlain     by     all

underclay,      indicating     subaerial      exposure     during     periods     of     marine

regression    or    deltaic    progradation.       Directly   above    the    underclay,    a

coal    represents   the   formation   of   a    laterally   extensive   marsh   or    swamp

environment.         A     dark-gray     shale    marks     the     top     of     the    cycle    and

characterizes   marine    deposition.       Sandstone    isolith   maps    for    Section

2    rev€.:al    an    inf  lux   of    sediment    from   north   and   east    of    the   study   area.

Strata    between    the    top   of    the   V   shale   and    tr.a    tcip   c}f    t.h®   E}'ce!la

sh{3ie     (Section     3)      corisist     mainly     of     medium--to      lfght-gray     shale

lr.terl]®dd€id     v¥'ith     dark--gray     shale,      argillaceous      lirrEestone,      rippled

sar`dstone    ant_I    siltstone,     underclay,    and    coal.        Limestone    content     is

greater    along    the   western    and    southern    borders    of     the    study    area,

ref  lecting     a     diminished      inf  lux     of      terrigenous      sedimentation.

Specif  ic    marine    shale    and    limestone    beds   within    Section    3    laterally

extend     from    the    Cherokee    basin     into    the    Sedgwick    basin,     indicating

that     d©positional     environments    were     connected    when     sea     level     was

high.        The    distribution    of    sandstone    in    Section    3    does    not    reveal    a

major   source   area.

Sediment     of     the    Cherokee    Group     progressively     lapped    onto     the

Nemaha     uplift     and    covered     the    uplift     prior     to    deposition    of     the    V

shale.       Cross   sections    reveal    that    the   Cherokee   basin   subsided   during
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deposition    of    the   Krebs   and    lower    Cabaniss    formations.       The   Cherokee

Group   thickens   eastward   from   the   Nemaha   upl  if t    to   the   deepest   part   of

the   Cherokee   basin    in   Kansas    in    the   southeastern    corn'er    of    the   study

area.       Structure   maps    indicate    that    the   current    regional    westward   dip

()f      the     area     rei)resents     tectonic    movement     that     occurred     af tor

depo`sition    of    the   Cherokee   Group.
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APPENDIX   A

List   of   Cores

Locat i on

23-26S-14E

6--2 7S -16E

26-28S-19E

30-29S-17E

25-31S-2E

28-31S-12E

£' 5 ~ 3 1 S ~ 1 6 E

22-31S~22E

24-3£S-4E

i 2 .  :32S~`21 E.

17--33S~  15E

30-34S-3E

20-34S-20E

3-35S-15E

SLPQLi Wel  I    Name

SW-NW-SE           Scot t   6AO

SW--SW~NE            Braman    7-3

NW.NW           Knight   W-36

C-NE            H`    E.stes   #7

NE-NW-SW           Plei  tz   #1

SW-SE-SW          Had I ock   #2

NAN-NI-SIN          Hol t   #9

NIN~N\^r-SIN          F."  #i o

NW-SE-NE           Kukuk   #25

NE-NE~NE             P&M   #11

C-.NE~NE             Hoffman   #1

9^LSN\l-NI\l           We.l r   #1

NE-NE-NE           Murphy   #1

C-S2-N^/          Cannon   #1-C

OjLg.rator

Colt

Fa r r a r

Tesoro

DiCo

Derby

I ndependen t

Ho1t

Pan

Si  nc i a i  r

PRA4

•JEB

S i nc I a i  r

U , S .  / EBDA

Co  11   i  ns

fig.uJLtY

Wo o d s o n

Wi  i  son

Neosho

Wi   I  s',Jn

Sumner

Elk

MO n t gom .

C. h o r o k e e

C Ow I  e \,,

Cherokee

Mc, n t 9 Om .

cow I ey

Labe t t e

Mon t gom .

All      cores     are     in     the     collection     of      the    Kansas     Geological     Survey,
Lawrence.    Kansas.
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APPENDIX   a

Graphic   Descriptions   of    Cores

(Original    verbal    descriptions   at    a    scale

of    1     inch   =   1    foot    are   on    f  ile   with    the

Geologic    Investigations   section   at    the

Kansas   Geological    Survey).
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EXPLANATION  OF  SYMBOLS

dark gray shale              E=   asymmetric  ripples

light  t°  megdr!:rsha,eE]   scour  surface         E=

mudstone

si'tstone

sandstone

mud-c!ast
conglomerate

coal

argillaceous
limestone

limestone

lenticular   bedding

wavy   bedding

E=
EE=

convolute   bedding

plant  f ragments

brachiopods

gastropods           H

burrows

rootlets

p\yrite   concretions

clay   ironstone
concretions

calcareous  cement

flaser  bedding                E   siderite  spherulites

no  core  recovery iELE

8-2
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Scott   6AO   Core   #1
SW   NW   SE    Sec.    23    T26S        14E      .
Woodson   County,    Kansas
Surface  elevation:   926   feet
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W-36   Knight
NW   NW   Sec.    26    T28S    Rl9E
Neosho   County,   Kansas
Surface  elevation:   885  feet
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Hazel    Estes   #7
C    NE    See.    30   T29S    R17E
Wilson   County,    Kansas
Surface   elevation:     890   feet
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Hadlock   #2
SW   SE    SW   Sec.    28    T3ls    R12E
Elk   County,    Kansas
Surface  elevation:    1006   feet
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Holt   #9
NW   NW    SW    Sec.     25    T3]S    R16E
Montgomery   County,    Kansas
Surface   elevation:   900   feet
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Cored   section   correlates   with   the
Weir-Pittsburg   interval.
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P6M    #10                                                                                                               Page2of2

NW   NW    SW    Sec.22    T3ls    R22E

Cherokee   County.Kansas
Surface   Elevation   -863
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*from   Harris,    1984,    p.   A23-A24.
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NE    NE    NE     Sec.12    T32S    R2IE

Cherokee   County,Kansas
Surface   Elevation   -825

IL1|L,a
E        lllJ5at=: -!ig anI

V,U,LLJ= u,t-Iu I+a.LL,

:    €l!:iI
•ii utI

U1nuI viLI0

mf

i        I;i.=u:+I 8;i ®unaL| ucJ<C= I5u amf U1U1aLL. uaaa =C)u

0020t'O602080loo12040Ilo

re-A~ng

'ill48`,`.?¢9drf,
T I-®fe`TiT''i,ct,r5.,i.g;1JTT

roJJ

'1'0'601860ZOO220240260-80280

€
i;';ist9g,'?I-idi?¢;'-'®f+;9'-'4'

J-T5."('®#®fe:LILS'd.sj,i.S;J'T|tJ'T®feT®+-aJLT5:A.®.P/®JZ5.,a, I_JaU|uui•-^JCLJ3'L-I-ro¢Jr3uC|.a)C=®0-u-uT•-a,>ECJ.-unJt0aJCJJ±--I-Z1..

-I-

Z - _< - r -

-<-¢ T C.-

--
•` - . .`

i-=-i-I_ --

-I.t-I-

+I, ._C-.? a
'givPdia 5.,A.5..,A.J-T

a-I)roa,0I-u -'„'flJfr'`
j;J.TJ-T5`'d.®Fc©fe.

3>®LOC±unga)aaJ-3ru,u00CCu- I-I_*-Z=_-TZ_-a-.

•-' .. .

8-'2



P6M    #ll                                                                                                             Page2ofz

NE    NE    NE    Sec.     12    T32S    R2lE

Cherokee   County,Kansas
Surface   Elevation   -825
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Hoffman   #1
C    NE    NE    Sec.     17    T33S    R15E
Montgomery   County,    Kansas
Surface  elevation:  860  feet
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Murphy   #'
NE    NE    NE    See.    20   T34S    R20E
Labette   County,   Kansas
Surface  elevation:   853  feet

I >8IaI+I
•.:.:: U,

U, u, I >aaIaiI
V,

„ un+ U1 t- t- U, +au I u Iul CLu I |LJ 2Lu
Ca U| I|LJ I C) an ILLJ I

U1CJ = 8 1^a tJa Ia
f

LL a tJ
f

LL.

C>
u

2802903003]0320-330340350
ii-al -,77Vr---r-P47,----,---

iJ-®4

Pa'OaJaEEu

350360370380390400 - I ueat-,,A,J^~A~~^rd ----VV

®fc|T

I

-

--
.  .. ~. .,,,,,,,,,,

I \-
-

ul-tr----------''-

I

-.-.---''_-

I.'-._r¥`.rERLF-_.--__-.--xpEgFREffiE:..,,.,T7.`7;.`



Cannon   #l-C
C    S2   NW   See.    3   T35S    RISE
Montgomery   County,   Kansas
Surface  elevation:     875   feet
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APPENDIX   C

List    of   Well    Cuttings

Loca t i on §pQi Wel  I    Name

1-27S~6E            NE-NW-NE            Bol  in   #1

20-28S-4E           SW-SE-NE           Smi  th  #4

5L28S-5E           NI-NW-NE           Patterson    1

5--2.9S-4E            SW-NE-NE            Ehro-Ha r ten.

I r!---29`e.~6E`            SE-SW-NW           Me I  I  I es   #2.

36-SOS-3E             E2--SE--NE            Walker    A--1

19~30S-6E            NW--t`MLSW           Wakef  i e I d   A1

5-32S-6E           NW-SE-NE           Lawson   #!

23-33S-2E           S\^+NV\+SE           Hi  I  I   #1

1-33S-5E           NE-SE-NE           Chr islor   #2

17-34S-3E           NW-NE-NE           Bai rd  ae

Ope r a t o r

Hawkins   Energy

Harme r / Ma c L e a n

Petrol  .    Manag.

Energy   Methc>ds

Brandt

Geodessa

TXO

American    Ener.

flange

F3an9e

Bange

9_cLu n t y

Bu t  I er

But  I  er

But  I er

Bu t  I er

But  I  er

Cow i ey

cow I ey

cow I ey

Sumner

cow I ey

cow I ey

Cuttings     obtained     from     the     Kansas    Geological      Society     collection,
Wichita.    Kansas.
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APPENDIX   D

Graphic   Descriptions   of   Wel  I    Cuttings
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APPENDIX   E

List    of    Geophysical    Well    Logs   Used    in    This   Study

Locat i on                  §PQ|

1 ~27S-3E

21 ~27S-3E

35-27S-3E

10-27S-4E

16-.27S-4E

1 -27S-5E

15-27S-5E

18~27S-5E

1 --27S-6E

17-£7S-6E

1.I-2 7 S-. 7 E

20~27S~7E

36-27S.~7E

7-27S-8E

12-27S-8E

25--27S-8E

35-27S-8E

7-27S-9E

18-27S~9E

5-27S-10E

12-27S-10E

31 -27S-11 E

Wel  I    Name

NIN:SIN-SIN            BaLl  l ew   #1

EN-SNI~SE.            My l er    #1

NE-NW--SW            Young   #1

N2-N2-SW           Pazook   A19

N2-NE-NE           Soul  ly   #28

SE-NW--NI^/           Leon   41-523

NE-SE-NE            Chinn   #1

NE-S\^LNW           Hoefgen   #1

NE-NW-NE             Bol  in   #1

N2-SE-NW           Lickteig   #1

NAN-S^N-NAN            Lucas   #1

S\^LNW-S\^/            Humme I    #1

SE~S\^LS\^/           Kanady   8-1

NW-NWV-NW            Smi  th   #1

C-N2-SE          Wi edeman   2

SW-NE-SW           Lewi s   A35

NAN-NAN-NIN            Lew i s    A39

SE-NE-NW          Payne   C-2

SE-N\^LNW           Gou I d   #1

NE-NE-SE           Pike   a-1

SE-SW-NE           Cross  #2

none                      French   #2

E-1

Operator

Chapman

Shawver

Oi   I    Mngmt  .

Bazook

Si  nc I a i  r

Kennedy

Ban8e

81 ac.k   Go I d

Hawk i ns

Ban8e

Al   I   i  son

Bange

TXO

Dunne

Te i chgrabr  .

Beaumont

Beaumon t

Te i chgrabr  .

Mo r r  i s

Purkeyp i  I e

Mcca r t hy

Sh i  ra

CO u n t y

Bu t  I er

all t  I  e r

Bu t  I  er

Bu t  I er

But  I er

But  I er

Bu t  I  er

Bu t I er

But  I er

Bu t  I er

But  I  er

Bu t  I er

Bu t  I  er

Bu t  I er

Greenwood

Greenwood

Greenwood

Greenwood

Greenwood

Greenwood

Greenwood

Greenwood



Locat  i on

33-27S-11 E

1-27S-12E

7-27S-13E

9-27S-13E

Ci 3 ~ Z?. 7 S - 1 3 E

17~27S~ 14E

29-27S-14E

4-27S-15E

6-27S-15E

18-27S-15E

19-27S-16E

20-27S-16E

3~27S  -17E

26-.27S-17E

32--.27S~ 17E

14-27S-18E

22-27S-18E

25-27S-18E

34-27S-18E

27-27S-19E

32~27S-19E

14-27S-20E

7-27S-21E

12-27S-21E

SLPQi Wel  I    Name

S\^/-NW-S\^/            Cun i nhm.    4

NW-NE~SE           Manwar ren   3

NW-S\^/-NW           La t ham  #2

N2-NW-NE            Shinkle   #7

NE-SW           Fee   #1-33

NE-NE-SE            Trirmel  I    33

NI-NW-NE           Pryor   #1

C-NV\LNE             Cl  insmth.1

C-NE-NW           Braman   #1

C-NE            Sndy   Creek    1

C~SE-NE           Benjgrdes    16

NW-NW-NI/           Benjgrdes    10

S2-r`W-l\M/           Car  I son   #1

C-W2-SE           Dick   S\^0  #i

W2-NW-NN           Ar\der son   #3

SNV-9^I-lNI          Beach  #^-1

SE-NE-SW          Kaney  #A-.4

none                       Penintn.    820

N2-NW-NI          D,J.   #103-D

N2-SE-SW          Deweese  #10

none                    Watts  #4-F

N2-NE-NE            Ger  icke   #1

Oo e r a t o r

M i dwe s t

Ster  I  i  ng

Osage

B&L

Lauck

Mo d e e r

Kr  i  st  I   i  n

Argonaut

Oi  I    Beserve

Mecca

Fi i dg e

F3 i d g e

Ma r k a n

Cons I datd .

Mi  tche  11

Doss-Keas

Poss-Keas

Burroughs

D.J.

Z&B

I ndepndnce .

Co r a n

County

Greenwood

Greenwood

Greenwood

Greenwood

a r e e r` wc` a d

Wi  I son

Wi  ! son

Wi  I son

Wi  I son

Wi  I son

Wi  I  son

W`l   I  son

Wi  I son

Neosho

Neosho

Neosho

Neosho

Neosho

Neosho

Neosho

Neosho

Neosho

SW-SW-SW           Dye   #1                       Backman                 Neosho

NW-NW-NE            Johnson   #1 Mitidete               Bourbon

E-2



Locat  i on

22-28S-3E

29-28S-3E

35-28S--3E

2-28S-4E

14-28S-4E

20-28S~4E

5-28S-5E

23-28S-5E

32-28S-5E

5-28S--6E

1 O.-28S-6E

29-2as-6E

6-28S-7E

23-28S~-7E

6'-28S-8E

28~28S-8E

33-28S-8E

23-28S-9E

15-28S-10E

13--28S-11 E

16-28S-11 E

2-28S-12E

26-28S-12E

2-28S-13E

28-28S-14E

SLPQ| Wel  I    Name

SE-SW-SE           Mccal  I   #3

C-W2-NE            BIood   #1

NI-SMl-SE          Jones  #1-35

SE-NE-SW           Augusta    1-58

\AV-SE-NI^/            Augusta   54--5

SW-SE-NE           Smi  th   #4

NW-NV\LNE            Patterson    1

SW~SV+SE           Fox-Bush   3-A

NW-SE-SW           Harvey    1-831

VIE-Vie-SE            Tab i ng   #2

NE~SE-SE           Lucas   D  #4

SN-SNV-SIN           Bear d   #1

SE-i\M/-.NW           Hous ton   #6

SE-NE-SW          Brewer   #7

SN\FNII\l            Lew.i s   #4

SW-S\^LNE           Ferrel  I   #3

NE-S\^+-SE            Ferrel  i    #17

C-SE-NW          Knox  #22-23

C-SE            Drumond    1-15

S2-SE-.S\^/           Bateson   #1

NIN-NI-NN          JohT\son   #`

SW-NE-SW          Oakes  #1

NW-SE-NE            Hughes   #1

SW-SE-Ow          W.i  l son   #2N

C-NI^/            New   Albany    1

E-3

Op e r a t o r

Petro   Amer  .

Eck I and

First    Ntnl  .

Ci  t  i es

Ci  t  i  es

Harme r

Petr.    Mgmt.

Magno I  i a

Kennedy

Sun   Bange

Hex-Mor r  i s

Ma I  I a r d

Dunne

Mo r r  i s

Gener a I

Beaumont

Mo r r  i s

Ma s e k

Bho-Lambda

Tu  I sa

Tu I sa

M&B

Br.    Spines

Ok I ahoma

Mecca

CO u n t y

Bu t  I er

But  I  er

Bu t  I  er

Bu t  I  er

Bu t  I  er

But  I  er

Bu t  I er

Bu t I er

But  I er

But  I er

Bu t  I er

But  I er

But  I  er

Bu t  I er

Bu t  I  er

Bu t  I  er

But  I ei

Elk

Greenwood

Greenwood

Greenwood

Greenwood

Elk

Wi  I  son

Wi  I son
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