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Generalized Geologic Map of Kansas
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AnGRICAN assccIATICN  FOR  mE  ADVANCEmIT  oF  scmus  -  SounmES':r'  AND  rocK¥  rouNIAIN
REGION  -wlcHITA,   KAz\rsAs  ArmlNG  3o  iARnl  -2  AVRIL  1988.

Geological  Field Trip  -The  Dakota formation,  Saturday 2 April,  1988.

The  Dakota Formation of  the IjDver eretaceous  series of  rocks  in Kansas  crops  out
from the Kansasiiebraska  border  in Washingt]on county  to  northeastern Rice Cbunty.
Cutliers  of  the  Dakota  FbrTnalion extend  southestwhrard  frcm Rice-l€Pherson counties
to  the  Cblorado  border  in  Stanton Cbunty  (Fig`ure  i) .    The  Pekota  appears  to  be of
continental origin and  forms a  transitiorral boundary with the overlying rifaneros
Shale   (IIattin,  1965,  p.  67)  and  the  underlying Kicha  Shale  both of which are marine.

FIGURE 1.-Index map showing  outcrop areas of Dakota Formation, Kansas.

The  dakota Ft)mtion  in Kansas  is colrprised of  the Jannsen Clay Mcher and Terra
Gotta Clay Member.    The Terra Gotta corTprises approximtely  the lover  tso-thirds
of  the  formation and consists of massive clay,  silt and irregularly distributed
sandstone.    The  ipper  third,  the Jannsen MEmber,  includes  beds of  lignite,  gray  to
dark  gray massive  clay,  silt,  and  sche  sha.1.e  (Plulmer  and  Fbmary,  1947,  p.  40-41) .
The  clays  in hath members are kaolinitic  in composition whereas  the clay  in hath
the Craneros and Kiora  formtions  is predeninantly illitic with some rrontrorillon-
ite.    O'Cbnner  (1968,  p.  55)   noted  the Dakota  to  be  frati  200  to  300  feet  thick.
Pl\mner  and  R)mary  (1947 ,  p.  41)  estimated  that threeq]arters of  the  Da.kota's
total  thickness  is  clay.    Swine ford  (1947,  p.  62)  notes  that  the contact beti^7een
the  tlro members  is drawn at the  top of a  bed containing a  concentration of con-
cretionary pellets of  lilronite,  siderite or henatite.    She also observed that.
iron oxide  is  the TtDst  abundant cenenting agent  in  ra)rota  sandstone  and  forms  a
case  hardened  crust where exposed on  the  surface  (1947,  p.  72) .    The  cn]sts  fo"\
hilltops  throughout the area but do not represent very particular stratigraphic
horizon.    Rather,  they are different sandstones within  the  formation.
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Figure  2.    Stratigraphic  relations of  the Da]sota  in the outcrop area.

This  f ield trip  includes areas of lcner C±etaccous  strata  in pertions of Saline,
Ellscorth and Lincoln counties,  Kansas.    Outcrops  of  the Kiora and Da]cota  Ft>rlna-
tions will be visited as ve]l  as one  section displaying  the  Dakota Ft)rmationTleran-
eros  Shale  cx)ntact.

.0       Depart  from the Holiday Plaza  lrm  in Wichita and  travel  rDrth on Interstate High-
ray  I  135  for approximtely  70 miles.

9.0       Park City exit -Highay  254  intersection.    Visible  to  the vest  (left)  and rrorth-
vest  is a  topographically lower area which is  a Wiscx)nsin stage  terrace of  the
Little Arkansas  River.    Park City,  on the  right,  vas once named cogrosa  after  the
Cbsos ,

16.0       Passing over  the middle  of  the  Goodrich oil  Field which vas  discovered by Cbntin-
ental  Oil  in  December  1928.    The  discovery well  vas  in Mississippian  limestone  and
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had  initial preduction rated at  4139 ropD.    I.ater discoveries vere made  in  the
:Lansing-Kansas City  Gro\p  (Pennsylvanian"issourian) ,  Hunton  (Silurian-bevonj.an)
and Viola  and Arbuckle   (Ordovician) .    By  the  end  of  1986,  the  Gc>odrich  had  produced
approxinately  6.5 million barrels of oil.

)7.3        Sedgwick-Harvey Cbunty  line.    I]arvey County  is  named  for  the  fifth  governor of
Kansas,  James  Madison  IIarvey;  Sedgwick  Cbunty  for  Major  General  `John  Sedgwick,  a
career  sx:>ldier killed  at  the  Batt:le of  the Wilderness  in May  1864.    continue  to

!            I;E:;E:ned bthyen¥y±tsea£:i {E:C±rh ::::roi::.iAvestors  fron NIaton,  Massachussets
(

!0.5        Trfe  "Equus  Beds:'. a  Tertiary  (Pliocene/Miocene)  valley  fill,  probably  part of  the
apallala  formation which foms ITuch of  the High Plains aquifer,  are about tiro miles
vest of  here.    The  name vas  taken  from fossil  horse bones  found  there.    The  "Equs
Beds"  provide rare  than half  the dcnestic cater  supply  for Wichita.

j8.4       M=Pherson Cbunty  line  -M=Pherson res  named  by  returning Civil War veterans  for
their  late  aHTtTnder,  General  James  Birdseye  M=Pherson of  Ohio,  Ccrmander of  the
ArmTy of  the  Termessee who  vas  killed  on July  22,  1864  during  the  Battle  of Atlanta.
Tlrere  is  a  st:atue of  him  in  the  courthouse  square  at Mc=Pherson,  reportedly  the only
life-size bronze equestrian  statue  in Kansas.

51.4       Johnson Oil  Field.    Shell  Oil drilled  the  #  i Jchnson discovery cell  in February
1932,  in  the  "Mississippi  Lirre".    IP vas  13.5  million cubic. feet of  gas  and  300  to
600  barrels of oil  per day.    n]ring early development,  some veils  had  2000  BPD  IP.
ACC\m]lative production  thni 1986  exceeds  5 million barrels of oil  and over a
bit.lion cubic  feet of  gas.    The Johnson is  one  field on a  40 mile  trend of  the
Voshell Anticl ine.

35.7        1135  -U.  S.  Highay  56  interchange.    Mcpherson,  Kansas  is  2.5  miles  vest.    About
4.5 miles  east  is  the  Ritz{anton oil  Field,  a  1928  discovery which has  since pro-
duced  in excess of  71 million bane.1s of oil  and  6* billion cubic  feet of gas.    The
Ritz..{aLnton extends  about  9 miles  northest  southest and  is abChit tho miles wide.
Producing  zones  include  I.ansing-Kansas  City,  Mississippian,  Hunton,  Maqcoketa,  Viola
and Sirpson.

60.2       Cross over  Dry  Turkey Creek.    The  rougher  topograpky visible  ahead  is  the  \pper
vatershed of drainage north to  the Sroky Hill River in the area.    inediately  to
our rear,  drainage  is  southward to  the Little Arkansas  River.

61.2        E<it  to  NIin7 cottland.

68.7        By-Pass  U.  S.  Highay  81  exit  to  Lindsborg.

72. 7        Afepherson-Saline  cbunty  Line.

73.0        Snnoky  Hill  River  Crossing.    The  Smky  Hill  River  flous  from Cheyerme Cbunty,  Colorado
to Junction City,  Kansas,  where  it joins with the  FEpublican River near Fort Riley,
forming  the  Kansas,  or  Kaw,  River.

73.4        Iieave Highway  1135  and  turn wEst on IIighay  4  tcrard Lindsborg.    The  ridge  of  hills
straight ahead are  the Slroky Hill  Buttes,  and are  topographically over  300  feet high-
er  than  the  elevation at  the  Interstate exit  (1305  feet) .    Proceed vest  for about  4j5
miles  to  Cbronado  Heights.
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L'ounty.    This  ridge which has an elevation of  about  1610  feet  is  capped  ky>.„r   I   -Cbrorrado  Heights  SE  Sec.   36,   T  16S,   R  4W  and  W/2  SW  See.   31,   T  16S,   R  3W.._   _._I..        mt.: _   ._.. i___   .i.._I.   t.._   __   _I _._LJ__   _1=   _L_..-   l z=1 A   I__I   .. _   ~.___I   L..
:|t I  , , \, `.LIJ   .  .

`,  ,,„:;.3-haLrdened"  ±ta  sandstone.    Iron Chide  crment  is  ab`indant here  along with
:`.i,u,,„`Is  apll lirronitic or hatitic coneretions.   cuss-bedding is apprent.   This
..`::,[,.;ur.i  is  typical  of  the  sandstone  layers observed  as  caps are rot rrecesserily  at
...¥`  :qune  stratigraphic  position  in  the  format`ion.    Cbronado Heights  ores  its  nalre
.i,  ti`LLi  idea  tlrat  the  Spanish  explorer,  Francisco  Coronado  is  thought  to  have  passed
.jqo`,.)|i here and  used  this point as  an observation  site during his  1541  expedition
•uro`jgh  tthsas.

Leave Cbronado Heights,  travel one mile east and  turn  south on paved road torard
Llndsborg.    Travel  3 miles  south  tc>  intersection wi.th IIigh`ny  K-4  and  turn west.''.'hile  going  south,  ve  pass  over  the Lindsborg Oil  Field,  a  1938  discovery by  the
'``4lrt-er Oil  Ccxpany.    At the  ti|re,  the Lindsborg Field vas  close  to  the  rrorthern
`=¥E:fL:::np±u:=°:f€±r=;:¥¥±ebeL:±9=fempin:9kqu:kic=,d±#¥earyri
SL::Pson.    froceed vest on State Highay  4  for  8±  miles,  to  S':rap  2,  i  -  3/4  mile
;i-]St  the  intersection of  State  Higlmay  4  and  175.

Stop  2  -eel.  SW  see.   |4,  T  17S,  R  6W,  Mcpherson Crounty,  KaLnsas.     This  exposure  is
:.`..LCun  Shal.e.    A channel  fill;  possibly Dakota  or rrore  likely  the  tongford rrrmber
Jf  the  Kiova,  as described  ky Franks  (I.959),  is  visible  tcrard  the vest end of  this
``Jt .

kcc¥1 vest  for * mile to  the  intersect.ion of  State Highays K  4  and K 141;  turn
rT)rth on  K  14|  and  travel  |o  miles  to  the  turnoff  to  Miishrcom Fbcks  State  Park.•.`|rn  left and ap  vest  2.5  miles  to  the  park.
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o5 i     =P±3si=Ppr°ar¥t£:t=?a =:9±:±:e6WrispELi:y=g¥££:¥. de#::E=mcross-
bedding.    S-of  the boulders  sit atop clay pedestals.    They are caused by cliff-
erential veathering and  selective cenentation;  in  the  exanple here,  calci`]In carborrate.
There  are other exaxples of  spheroidal veathering  in the Kansas'  btota Fblmation,
notably at  Fuck City  south of mrmeapolis  in Ch=tara Cbunty.    Swineford  (1947)   re-
perts cements of  iron oxide,  calcite,  do]mite and  silica  in hakota  sandst:One  in
addition to  ankerite,  celestite,  and barite which occurs  in Kiova formation sendstones.
Sorre  slnall  areas of  asphalt celnent have  been  found  in  the Kiora  sandstone  in one
arcs of nepherson county.    She  reperted  (1947,  p.  72)  that  the lrost aburdrt cementing
material  in Dakota  sandstone  is  iron oxide.
After  lunch,  continue vest  for approximately ± mile  to  Srop  4.

06.0        Srop  4  -NE NE,  Sec.   25,  T  15S,  R  7W,  Ellsrorth  Cbunty.    Clay  pit.    telfa  Cbtta  Clay
Dtrber of  Dakota  Formation.    This clay pit,  formerly corked by  the Aene Brick Con-
pry,  shows  the rattled coloring which typifies  the iferra Cbtta Clay MErder.    The
type area,  near  the Terra Cbtta railroad siding  is  approxinately 5 miles r]ortheast
of  here and vas  formerly  exposed  in a  series of pits  excavated by  the W.P.A.  during
the  1930's.    The Terra Cbtta Clay is estinted to ccxprise approximately tco-thirds
of  the  thickness  of  the  Dakota  Formation  (Plu[Ttrer  and  R]mary,  1947,  p.  39)   and  is
35  to 40  feet thick  in this area.    It is kaolinitic  in ccxpsition.    fossil leaves
found at many exposures are reportedly present at this  location.    From here,  travel
approxinately i mile  north to  State Highay K  140 and  turn vest  for  17  3/4 miles.
At  about  9 miles  is  Ellscorth,  the county  seat,  named  for Lt.  Allen Ellsrorth,  v\fro
established a military post named after  himself  here  in  1864.    The  forc vas Troved
to  near Kanopolis  tro  years  later and  renamed Fbft IIarker.    The  torn of  Ellsrorth
vas once a rip-sliofting cowtorm in the  best vestem tradition.    Both vyatt Earp and
James  Butler  Wild Bill)  Hickok vere marshals at Ellsrorth.    Enroute,  rote  the  hill-
tops  capped  by Dakota  sandstone.

24.7       Black tolf  turnoff .    Black tolf  is  thought  to  be  named  for an  Indian.    Turm  south
at the  village of  Black tiblf .    From the village,  cross  the Sroky IIill  River and
travel  south * mile,  turn vest  for 3z mile,  then  south for approximtely one mile  to
Srop  5.

27.0        STOP  5  -W/2  Sec.  19,  T  15S,  R  9W,  Ellscorth  Cbunty.    Lignite  depesite  -Dakota  Fbrma-
tion-(Jannsen Member)rfuaneros  Shale  cr)ntact.    Lignite vas mined prior  to  1872  at a
location about  7 miles  nortbest of here  arri has  been  found  in  seams as  thick as  36
inches  elsewlrere  in  Ellscorth  Cbunty.    The  irx=1uded map  (Schoeve,  1952) ,  sha^rs  the
distribution of  the  Dakota Fbrmation and the  location of  lignite mines  in Ellscorth
Cbunty.   At this  stop,  about a  foot of  lignite rests on a  3-inch layer of kaolinite
linich overlies a  lignitic clay and  siltstone bed.    A gray siltstone  7  to  8  feet above
the  lignite  is  the  top of  the  Dakota  at  this  point  (Schoeve,  1952,  p.  118) .    Retrace
route  north back  to  K 140.    Turn left onto K 140  and travel  northest  for about  6±
miles  to  the  tonm of  Wilson.    Wilson  is  knChm as  "the  Czech capital  of  Kansas"  since
it vas a center of Czechoslovakian jmigration and still boasts an annual Czech
festival.    Originally,  the  tr:nm vas  named Attica  but  that res changed  tc)  Bosland
(Bos===cctw)   since  it vas  a  cattle  termj[ral.    I.ater,  the  mlre vas  changed  to  Wilson  for
an  Isaac  Wilson  from  Iorn   (Rydjord,  1972,  p.  83) .    At Wilson,  turn  rDrth on Highay
K  232  and  travel  7.6  miles rrorth to  S'rop  6,  the  final point of  interest on this  trip.
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Dakota   fLignitein ion9districts

FIG.   4 .~Map  of  Hlsworth  County.  KaLnsas,  showing  distribution  of  the
Dakota  fomation  aLnd  the  location  of  lignite  Tnimrig  districts.

S'IOP  6  -SE  Sec.  19  T  13S,  R  IW,  Iincoln  County.    Dakota  Formation  -fl\rvial  con-
tinental  facies.    The acc"[parrying  illustration and explanation of this  spectacular
expsure are  frur\ IIattin,  Guidehook Upper Cretaceous  Stratigraphy and  Pepositional
Envirornents  of  ifestem Kansas,  Guidebook  Series,  Kansas  Geological  Survey,1978.

This  stop coxpletes  this  field  trip.    Attendees may proceed on  their own.    For  those
interested  in dirmer  (supper,  here  in uestern Kansas) ,  there  is a  first rate res-
taurant,  tlre Brcokville  Etotel,  in  the  tc*m of Brookville.    Tb get  there,  go  east on
I  70  for  32± miles  frcm the Wilson,  Kansas entrance.    The  Brookville  totel  serves
hcme  style dirmers  featurirrty  fried chicken.    The  restaurant  is  an old hotel vchich
forlrerly vas  a  stagecoach  stop v`hen it vas built  in  the  1870's.    Many historically
known people  signed  the  guest register.    Dote  the  buildings made  of  Dakota  sandstone.
1^iell north the visit:

Frcm  3  to  6 miles  east past the Wilson entrance  to  I  70,  the  highay passes over
the Wilson Channel.    The  Saline  River once meandered  southard  and  joined  the  Sroky
hill  River and the Wilson Channel  represents  that now filled vatercourse.

Pen miles  farther east is an exit to  Kanopolis which is  the  site of  the oldest con-
tinuously operated  salt mine  in Kansas.    The mine was  opened  in  1914  and presently
extracts  salt fran a 10  fcot thick section within the Hutchinson Salt Mrfer of the
I-.eilington Fbmation  (PemianTIcimarronian)  at a depth of  850  feet.

to  return to Wichita,  Continue east on I  70  to  the  intersection of  1135  near Salina.
Travel  south on  1135  for  87  miles  to  "the  Peerless  Princess of  the Plains",  Wichita.
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FIGURE 5A`  SpECT^cli^R loo-FT (30-.v)-rmcx sECTioN oF utrm FART cw= D^Kor^ FounT]o`. E"sED ^T STOP 6.  Units  I a and  lb
represent active chanriel-fin of Rcx=kroim channel sands[one body: unit I a is characterized by large (1 -3 ft (03-0.9-rn) high and
5-15 ft ( 1.54.6-in) across) trough features and medium-to fine-grained sand with mudstone clasts and linorirized wood and
plant debris: unit lb !s characterized by relatively small.scale (0.5-1.5-ft (0.15-O.46-rn)-thick) trough erossbed sets and rine-[o
`'ery rine grained sand.  About 15 ft (4.6 in) of uni.1a is e.`poscd: unit lb is as much as 25 ft (7.6 in) thick.   Sandstone body of
uni[  i  is crunca[ed by carbonaceous snty claystone and shale (inlerlaminated with siltstone and claye.v sandstone) of uri[ 2. which
represents inactive fill of an abandoned channel; plant debris and rco[ mor[ling is corrmon.  Unit 2 is as much as .i ft (7.6 rn)
thick.   Unit 3 is a root-mouled` carbenaceous sandy siltstonc (as much as  16 ft (4.9 in) dick) of somewhat indeteminate origin
but possibly rcla[ed to units 8-12 (rigure 14) expsed in nearby cut.   Unit 4 is same as unit 14 !n nearby cut (figure  14):  as much
as 31  ft (9.5 in) of flat-bedded sandsconc is exposed here.  The very fine grained sandstone contains abundant iron-s[ined plant
debris. sparse burrows.  and Tercdo/;fh4Ls horings in wood: ripple-bedding and small-scale trough crossbed sets  are abundanl
especially in upper part of exposure.

FIGURE  58 -PHOTOGR,un A:\D irTiioLcx3ic s!{ETCH oF D^KOT^ sn^T^ Ba>osED  ^T STOP  6. This e.`pesure illusQ.a[es cornplex relation-
ships of lithoLogic units  in norunarine flu`'ial charincl and floodplain facies and marginal-marine delLaic facies in the upper part of
the Dako[a Formation.   In general, unit 1  represents acdve-channel: units 2-6 represent complex floodplain and partly abandoned
channel-fining processes: units 7-12 probably represent complex mixed-fluvial to marginal-marine deposition in delraic environ-
ment:  and units  13-15 may represent marginal-marine sand deposihon across a deltaic surface during the initial phase of Graneros
transgression.   Etsew.here. Graneros Shale co"nonly overues units such as  14 and  15 but has been stripped off here.   Discordln[
surface labeled i is a spec(acular feature of Lhis exposure and may represent raulhng of unit 5  agaius{ units  1  and 2 prior to
deposition of uruL 6.  This surface may, how.ever. be an erosional scarp of some sori as indicated by nurneroiis large exotic
silts[one blocks  in close pToximiLy to  discoTdanL surface in shale of uni( 5.
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