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SUBSURFACE   ORDOVICIAN-CAMBRIAN   ROCKS    IN   KANSAS

INTRODUCTION

Ordovician  and  Cambrian  stratigraphic  units  occur  in

Kansas  only  in  the  subsurface.     Information  concerning  these

rocks,  consequently,   is  derived  from  drilling  of  deep  wells,

during  which  the  nature  and  thickness  of  various  recognizable

formations  penetrated  is  recorded.     This  set  of  four  maps

displays  the  information  from  thousands  of  wells  such  as  these

drilled  in  Kansas,  and  records  the  generally  accepted  interpre-

tations  of  experienced  oil-industry  geologists,  current,  at  least,

to  the  date  of  compilation,   1965.    Later  drilling  activity,  for

example  that  occurring  in  Coffey  County  in  1972-1974,  may  modify

these  interpretations  somewhat,  especially  the  projected  limits

or   "zero"   thickness  contours  of  some  strata.     Thus,   although

the  drilling  which  resulted  in  these  maps  spans  several  decades,

and  the  money  and  manpower  invested  in  the  acquisition  of  these

data  are  enormous,   the  maps  should  be  considered  only  a  progress

report;   the  facts  they  describe  are  only  ideas  or  judgments  t.o  be

tested.     That  is  the  essence  of  subsurface  exploration  geology.



The  ordovician  and  Cambrian  strata  beneath  the  surface

in  Kansas  presumably  are  equivalent  to  rocks  of  similar  age  in

adjacent  states,   Iowa,   Missouri,   and  Oklahoma   (Merriam,   1963j

Huffman,1959).     In  those  states  the  rocks  have  been  studied  in

surface  exposures  and  carefully  subdivided  on  paleontologic

evidence,  as  well  as  lithologic  character.     As  most  of  the

material  used  for  studies  of  subsurface  formations  is  in  the

form  of  well-cuttings,  the  opportunity  for  paleontologic  study

is  greatly  reduced.     A  possible  exception,  which  offers  some

hope  for  the  future,  is  the  study  of  various  acid-insoluble

phosphatic  or  siliceous  micro fossils.    The  best  determinations
of  correlation  between  subsurface  stratigraphic  sect.ions  probably

will  derive  from  studies  which  combine  lithologic  and  paleon-

tologic  data.

These  remarks  explain  why,   in  mapping  the  subsurface

extent  of  the  ordovician-Cambrian  rock  units,   it  has  been

necessary  to  lump  formational  units,  recognizable  at  the  surface,

into  more  inclusive  groups   [Figure  1].     The  subsurface  nomen-

clature  which  has  developed,  consequently,   is  not  exactly

parallel  to  the  accepted  surface  terminology.    This  applies
especially  to  the   "Arbuckle"  Group,   as   shown  here  on  Map  I.

Furthermore,  additional  work,   such  as  that  recently  completed

in  Missouri,   (Kurtz,   et  al. in  prep.) ,  whether  correct  or  not,

questions  the  identity  of  certain  Cambrian  stratigraphic  units
in  the  subsurf ace  and  demands  further  study  of  their  equivalents

in  adjacent  areas.
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Figure   1  -  Classif ication  of  Time  and  Rock  Stratigraphic
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Despite  the  limitations  of  subsurface  correlation  tech-

niques,  certain  traceable  Ordovician  and  Cambrian  rock  units

have  been  identif led  in  the  Kansas  subsurface  which  are

important  as  reservoirs  of  oil  and  gas  in  many  areas  of  the

statej   as  zones  for  deep-disposal  of  salt  water  co-produced

with  this  oil  and  gas  or  with  that  from  shallower  fomations,

and,  in  other  areas,  as  aquifers  of  fresh  water  for  industrial,

municipal,   and  agricultural  use.     The  accompanying  maps  describe

the  extent  of  these  rock  units  and  provide  a  basis  for  further

deep  exploration  drilling.





Lithology
''Arbuckle"   Group  rocks  comprise  dolomite,   sandy  or  cherty

dolomite,   and  sandstone,   all  of  which  rr`ay  have  excellent  porosity

and  permeability.     There  is  almost  no  shale  in  the  .'Arbuckle''

except  at  the  top  of  the  section,  beneath  the  shaly  Simpson

beds .

The  oldest  subsurface   "Arbuckle"  rocks,  probably  partly

equivalent  t.o  other  basal  Paleozoic  units  in  adjoining  states,

are  mostly  quartz  sandstone  and  sandy  carbonate  rocks.     Basal,

more  feldspathic,   "granite  wash"   sandstone  occurs  in  many  areas

just  above  the  Precambrian  contact,   and  may  be  of  widely  vary-

ing  age  from  area  to  area.     These  sandstone  beds  are  usually

coarsest  at  the  base.     Individual  quartz  grains  are  rounded

but  may  be  covered  with  a  drusy  overgrowth,   appearing  like

tiny  crystals.    As  much  as  ninety  feet  of  basal  sandstone  is

present  in  Russell  County,   Kansas.
Above  the  basal  clastic  deposits,   "Arbuckle"  rocks  comprise

mostly  dolomite.     These  dolomite  beds,   in  the  lower  parts  of  the

section,  are  light  gray  or  white  and  contain  almost  no  sand  or

chert  impurities.    Above  these  light  gray  or  white  beds,  the
"Arbuckle"   consists  of  sandier,  buff  or  light-brown  dolomites

which  vary  alternately  from  coarser  to  finer  texture.    Near  the

change  in  types  of  dolomite  in  the   "Arbuckle,"  numerous  `irorkers

(MCQueen,1931;   Mccracken,1964;   Chenoweth,1968) ,   have   recogniz-

ed  a  very  sandy  carbonate  layer  which  they  have  equated  with  the

Gunter  Sandstone  of  Missouri,   suggesting  that  it  represents  the

transition  between  Cambrian  and  Ordovician  periods  of  deposition.

--I





SIMPSON   GROUP

Distribution

The  Simpson  Group  comprises   sandstone,   shale,   and  carbonate

beds  occurring  above  the  "Arbuckle"  rocks  and  beneath  the  Viola

Limestone.     This  variable  sequence  of  Middle  Ordovician  beds  is

missing  in  large  areas  of  northwestern  and  southeastern  Kansas

and  thickens  to  a  maximum  of  about   250  feet  in  Harper  County  near

Oklahoma.     These  Simpson  beds  are  equivalent  to  parts  of  thicker

sections   in  Oklahoma   and   Iowa   (Ireland,1966;   Schramm,1964).

Litholcrty

Sandstone  and  shale  are  the  most  important  types  of  rocks  in

the  Simpson  in  south-central  Kansas,   alt.hough  some  sandy,   shaly

dolomite  is  present.     Both  southwestward  and  northeastward  in  the

state  dolomite  with  interbeded  shale  becomes  more  important,

although  the  persistent  St.   Peter  Sandstone  remains  present

there ,
Sandstone  in  the  Simpson  is  mostly  white  or  light  grey,  quartz-

rich,   and  cemented  by  carbonate  or  silica.     Glauconite  in  the

sandstone  and  the  typical  green  color  of  the  shales  combine  to

give  many  Simpson  samples  their   "greenish  cast",   often  noted  on

sample-logs.     Other  Simpson  shales  may  be  gray  with  traces  of

phosphate  and  a  waxy  luster.

In  northeastern  and  north-central  Kansas  a  persistent

limestone  unit  in  the  upper  Simpson  thickens  northeastward  to

as  much  as   loo  feet  in  Brown  County  while   lower  sandier  beds

---



thin  in  that  direction.    The  limestone  is  correlated  to  the

Platteville  Formation  of   Iowa   (Lee,1956;   Leatherock,1945) .

Relationshi to  Enclosin Strata

Simpson  strata  are  separated  from  the   "Arbuckle"  Group

below  and  overlying  Viola  Limestone  by  minor  unconformities.

Unusually  thick  sections  of  Simpson  in  some  local  areas  have  been

interpreted  as  fillings  of  Ordovician  sinkholes   (Lee,  et  al.,1946)

in  the   ''Arbuckle".     Unconformity  with  the  Viola  is  more  subtle.

10



VIOIA   I,IMESTONE

Distribution

Middle  ordovician  Viola  I.imestone  beds  are  widely  dis-

tributed  in  the  subsurface  of  Kansas.     It  comprises  those

limestone  and  dolomite  beds  between  the  Simpson  Group  and  the

overlying  Maquoketa  Shale.     The  areas  where  Viola  is  not  present

conform  generally  to  areas  where  the  underlying  Simpson  is

absent,  that  is  in  southeastern  and  northwestern  Kansas  and

over  the  crests  of  the  major  uplifts  in  the  central  and

northeastern  parts  of  the  state.    The  Viola  section  is  thickest,

more  than  300  feet,   in  north-central  Kansas,   in  Jewell  County.

Lee   (1956)   has  discussed  the  implications  of  the  various

patterns  of  Viola  thickness  change  to  paleogeography  of  the
Middle  Ordovician.     Chenoweth   (1966)   described  the  geology  of

Viola  oil  and  gas  fields  in  Kansas  and  adjoining  states.

IJithology

The  Viola  section  includes  mostly  limestone  in  northeastern

aand  eastern  Kansas,  but  farther  west  more  of  the  beds  are

dolomite.     In  central  Kansas,   limestone  is  interbedded  with

dolomite  and  the  Viola  is  very  cherty.    Farther  north,  toward

Nebraska,   the  Viola  is  almost  all  dolomite.     Unlike  units

above  and  below,  Viola  carbonate  rocks  contain  very  little

sandy  impurity  and  there  are  few  shaly  interbeds   (Davies,1962;

Carmody,1958:   Biederman,1966).      Carlr`ody    (1958)    suggested

inforr[\al  subdivision  of  the  Viola  in  central,  southern,  and

11



Southwestern  Kansas  into  lettered  units  in  the  following  order

from  the  base  upward:   "Viola  A",  a  fairly  thin  non-cherty  dolomite

or,   less  often,   limestone;   "Viola  a",  a  thick  cherty  dolomite;
"Viola  C",   thin  limestone,   commonly  absent;   and   "Viola  D",

dolomitic  shale  to  dolomite.     Where  the  Simpson  Group  rocks  are

absent,  it  is  very  difficult  to  distinguish  dolomites  of  the

Viola  and  Arbuckle.

Relationshi to  Enclosin Strata
Regional  studies   (Lee,   1956)   have  shown  that  the  Viola

Limestone  is  unconformable  with  the  underlying  Simpson  Group.

Relation  of  the  Viola  to  overlying  units  is  not  so  clear.

Upper  Ordovician  Maquoketa   (Sylvan)   Shale  seems  in  some

places  to  overlie  Viola  disconformably,  while  farther  west,
where  the  Maquoketa  includes  more  carbonates,   the  two  seem

indistinguishable   (Lee,1956).     In  the  Hugoton  Embayment  of

southwest  Kansas,  where  the  Viola  is  recorded  as  being  more

than  200  feet  t.hick,  Goebel,   et  al. (1969)   have   suggested  that.

some  of  the  upper   "Viola"  may  actually  be  Devonian.     Difficulty

in  dist.inguishing  between  these  deeply  buried  limestone-

dolomite  sequences  in  well-samples  prevents  an  easy  reso-

lution  of  this  problem.

12





this  cannot  be  documented  because  of  poor  preservation  of

samples  of  Maquoketa  in  well  cuttings.     I,ee   (1956)   empha-

sized  that  the  main  distinction  between  Maquoketa  and  Viola

carbonate  rocks  is  the  presence  in  the  former  of  abundant

argillaceous  or  sandy  impurities,   as  opposed  to  the  non-

argillaceous,  sucrosic  texture  of  the  latter.

RRelationship  ±g  Enclosing Strata
The  Maquoketa  Shale  unconformably  overlies  the  Viola

Limestone  and  is  not  as  extensive  areally  as  the  Viola.     The

upper  contact  of  the  Maquoketa  varies  from  a  minor  disconform-

ity  with  the  Silurian,  where  that  unit.  is  present,  to  a  dras-

tic  erosional  unconformity  in  which  Maquoketa  is  overlain  by

Chattanooga  Shale.

14 I-
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