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Note:       Illustrations   included   at    the   end   of   this   open   i ilo   report

are   numbered    in   the    text.

fi   thin   Veneer   of   Phanerozoic   sedimentary   rocks  were   sporadi-

cally   deposited   over   large   areas   of   the   Midcorltinent   during   the

Paleozoic.   The   sedimentologic   processes   that   produced   these    thin,

but   widespread   units   were   signif icantly   affected   by   active   epeiro-

genic   deformation,    the   theme   of   this   presentation.      For   a   necessary

perspective    to   the   problem   I   will    briefly   summarize   some   recent

thinking   regarding   tectonism   on    the   craton   and   will    then   establish

the    tectonic   +ramework   a+   western   Kansas,    the   area   of   focus   of    this

presen tat i on .

I.       LEFT      DISTRIB   0F   PALEOZO]C   BASINS   EASTERN   U.§.

6EOL . { LI DIACK}

[shows   the    thi[kne5s   of   Paleozoic   sediment    in    looo`s   feet    i.n   blues,

yel]ow,    and   rust   color   basins    in    letter   code,   Nemaha   and   CKU   denoted



.`by.   baserrient    faulting   associated   with    them]

Kluth   and   Coney    in   a   paper   published    in    (1981)    studied   patterns

of   late   Paleozoic   deformation    in   the   U.§.   and   concluded   that   plate

conver.9ence   clef ined   by   the   Appala[hian-Ouachita-Marathon   orogenic

belt   produced   laterally   directed   forces  which   were   responsible   for

the   reactivation   of   older   basement   weaknesses.      This   orogeny   began

during   the    late   Mississippian    in    the   Appalachians   and   concluded   by

mid-Permian    in    the   Marathons.      Major    late   Paleozoic-aged   Structures

recc)gnized    in    the   subsur+ace   o+   Kansas,.   Such   a5   the   Nemaha   and   the

Central    Kansas   Uplift,   were   deueloped   during   the   early   Pennsylvanian

coincident   with    the   proximal    plate   collisicm   bordering   the   southern

M i dcon t i nen t .

The    location   of    this    intracratonic    de+ormation   was   suiTlmarized

by   Kluth    and   Coney    to   be   determined   by:                1.       Location    a+    inherent

weaknesses    in    the   basement                 2.      Actiuation   of   only   some   of    these

weaknesses   caused   by   a   lateral    stress   f ield   translated   through   the

rigid   basement.   The   actual    location   of   deformation   then    is   dependent

on   the  ±Efnd  and  lafa±ian  of  weaknesses  and   is  a  func±ian  of   the

major   direction   and   sense   of   the   stress.   This   hypothesis   ties   the

tectc)nics   of    the    interior    to   the   orogenic   actiujty   along   global

plate   boundaries.

However,    there   are   also   less   spectacular   but   episodic   movements

of   structural    elements   that   represent   some   +arm   of    intraplate   ad-

justment   occurring   without   nearby   orogenic   stress.      An   example    is

the   contemporary   neotectonism   recorded   today   by   seimic   activity   and

broad   epeirogenic   chariges    in   eleuaticin.      We   do   know    today    that    the

continental     interior    is   under   compressional    stress   Varying    in
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...strength   and   c]irection   from   place    to   place   a[ro5s   the   continent.

Furthermore,   forces   such   as   earth   tides   produce   measureable   diurnal

deformation   of    the   crust   {Sbar   and   Sykes,1973i   0+f icer   and   Drake,

1982;    Brcmn   and   Reilinger,1988}.      These    lesser    forces   dominated

cluring   the   nonorogenic   periods   and   thus   may   have   been   of   cc)nsider-

able    importance   during   active   cratonic   sedimentation.

2.       LEFT      PRECAMBRIAN   GEOL   M]DCIN                     3.       RIGHT   RE6ICNAL   €EOL

ON   the    left   screen    is   the   geology   of    the   Precambrian   basement

in    the   upper   Mid[ontinent   as    illustrated    in   a   map   by   Bickford   and

others.      The   uariou5   ages   and   types   of   rcicks   clef ine   the    terrain   of

the   Precambrian   basement   that   resulted   from   either   accretion   on   the

edge   of   the   craton   or   rifting   of   the    interior   of   the   young   conti-

nent.      The   Precambrian   terrains   are   fractured   and   faulted   and   have

distinct   boundaries   all   which   are    locaticms   of   weakness.      Some   of

these   weaknesses   later   becane   tectonically   active   and   consequently

clef ine   the    ]ocation5   of   considerably   younger   structures.      The   trends

of   weaknes5e5   generaHy   follc}w   these   9eaphysical    lineaments.      The

map   on    the   right    is    the   simplified   basemerit   geology   and   geophysical

trend   map    for    the   northern   mic]continent   by   Dutch.      The   map   displays

linear   gravity   and   magnetic    trends,    paralleling   elements   of    the

Precambri'an    terrain.      The   prominent   northeast    trending   1.1    billion

yea+   old   CNAR§    is   shown   here    in   purple.       ]t   cuts   the   older   accre-

tionary   terrain   that   generally   trends  NW   over   much   of   Kansas.      The

CKU   parallels   the   NW   trending   terrain   and   the   Nemaha   uplift    the

younger   cross   cutting   CNAR§.
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5.      miAhNOTATED   POLE 6.      UNENOT   2ND  WERT   DER]V

Yarger   has   recently   presented   in   a   publ  icaticm   of    the   Kansas

Geological    Survey   an    interpretation   of   the   aeromagnetic   map   of

Kan5a5   utilizing   digital    filtering   of    the   original    total   magnetic

i ield  measurements.      On   the   left   ancl   right   screens   are   two   such

i iltered   maps,   on    the    left   one   which   he   caHs   a   pole   correction   map.

As  Yarger   concludes   the    Tow   frequency,    gEnerally   NW   trending   ele-

ments   shown   here   as   lighter   patterns   of   gray   probably   represent   the

deep-seated   grain   of   the   Precambrian.

On    the   right    the   2nd   Vertical    deriuatiue   map   of    the    total

magnetic   field   again   pub]i5hed   by   Yarger    iHustrate51ight   and   dark

lineaments   and   patterned   regions   where    the   gradient    in    the   magnetic

i ield   i5   greatest.      As  Yarger   states   the   map   on   the   right    identif ies

near   Vertical    contacts   between   rocks   af   contrasting  magnetization    in

the   shaHow   basement   such   as  might   be   produced   by   faulting   or    intru-

sion   of   mat ic    ignec}us   rocks.

Ar`NOTATED   POLE  ws   Ks At`I`I0TATED   ZND   UERT

Sedgwick   where    located   today.

The   pole   correction   map   on    the    left    in   western   Kansas    is   now

anncitated   with   an   outline   of    the   CKU-CA   and   basement   faults    identi-

f ied   by   Cole.      Yarger    identif ies   a   prom.inent   boundary   between    two

contrasting-aged   terrairls   shc"n   by   the   green    line.      The   CKU   and   many

smaller   structures   parallel    the   dominant   NW   linear   trends   on   this

map    in   western   Kansas.

The   2nd   Vertical    derivative   map   on    the   right   provides   an   en-

hancement   a+    the   short,    subparallel,   NE-trending,linear   magnetic

patterns   of    the   CNAR§.      The    linear   segments   likely   repr.esent    a
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graben   and   horst   system   intruded   by   gabbros  while   the   area   o{   atten-
'-.ui-ted  magnetic   Signature   outlined   here    in    light   green   donates   thick

clastic   sedimentary   strata   of   the   Precambrian   Rice   Formation.

Notice   that   the   southeastern   portion   of   the   CKU    is   underlain   by

abundant   NE   1  inears,  .its   SE   edge   borders   the   west   ec]ge   of    the   Rice

Fin.   and   subparallels   the   NE   1  inears   of    the   CNAR§   as   does   the   Pratt

anticline   and  most    late   Paleozoic   structures    in    the   Sedgwick   and

Sa]  ina   basins.

Information   presented   thus   far   then   suggests   that   the   older

accretionary   terrain    influenced   the   location   of    the   CKU   and   struc-

tures    immediately   west,   while   the   younger   CNAR§   was   of   major    influ-

ence   on   Late   Paleozoic-aged   Structures   farther   east   such   as   the

Nemaha   uplift   and   ancillary   antic]ines.

I   now   will    examine   more   evidence   for   recurrent   structural

movement    in   western   Kansas   and   consider   their   possible   effects   on

se c] i me n t a t i on .

7.      LEFT      3-D   DIAGRAM  ws   I(s              8.      RIGHT     pREcav   canF]c

A   Series   of    isopachs  within    the   Permo-Penn    interval    are    illus-

trated   here   as   a   series   c)i   block   diagrams   for   western   Kansas   on   the

left    Screen.        {    LOCATION,    NORTH,    ASSUME   TOP   FLAT,    NOTICE    EXAO}       The

higher    the   colored   upper   surface   o{    the   block   diagram,    the    thinner

the    interval.            Some   2300   well    logs  were   used    in    the   construction

of    these   perspective   diagrams.      The   conf iguratjon   of    the   Precambrian

surface    i5   shown   on    the   right   screen.         The   CKU-CA    is   very   prominent

as   well    a5   the   Nemaha   and   [basins].

The   three    i5opachs   document   the   con,tinued   positive   nature   of

the   CKU,   much    1  ike   Rascoe   has   demonstrated   for    the   Log   Animas   Arch
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to   the   west.      The   most   praninently   expressed   positive   relief   on   the
`,   .       I   .

shelf    is    in    the   sediments   that    immediately   5uceeded   the    time   of

uplift.      The   Variation    in    thickness   was   greatest   during   the   early   to

late   Pennsylvanian    interval    {BP   to   BKC).      Nevertheless,    even   during

the    interval    from   Heebner   to   Stone   Corral    representing   sediments

deposited   in   excess   of   25  miHion   years   since   the   major   tectonism

associated  with   the   CKU,    the   this   uplift   was   still    expressed   as   a

positive   element   on   the   shelf .      The   entire   area  was   also   being

tilted   southward   toward   the   Anadarko   basin.

LEFT         §TRUCT   CORRAL                                     10.       R]6HT         Top   l{   ZONE

[1oc,    county,    CKU   outline,   colors   thickness    in   feet    (bar   scale)    --

CKU    is   apparent   on   struct   map   of   upper   Penn   unit]      The   Stone   Corral

structure   forms   a   large   bowl    plunging  N-NW   upturned   edges.

A   seccmd   order   polynomial    sur+ace   was   i itted   to   the   structure

top   Stone   Corral    and  was   then   substracted   from   this   original    surface

to   produce   a   trend   resic]ual   map.

9.       LEFT      2ND   ORDER   TREND   §TINE   CORRAL HOLD

The   residual   map   now   on   the   left   reueals   the   local   pasi±iuf

aoomlies   cginciding  with   the   eastern   CKu,   CA,   and   strong   §W   posi~

tive   area   trends   that   succeed   depos.   of   §tcine   C.    include   NE.

A   4th   order   polynomial    surface   was   i itted   to   the   more   complex   K

Zone   structure   and   substracted   from   the   Original    surface   to   produce

another   trend   Surface   residual  .

LEFT             HOLD                              11.       RIGHT          4TH   ORDER   TREND   K   ZONE

A+tor   removing   the   regional    trend,    then    the   residual   maps    in
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both   cases   reveal    details   of   the   local    positive   anomalies   that   are

...,   `,

apparent.       [Rush   Rib   and   general    clef .    of   CKU;    CfH

END   VERTICAL   DERlu   CLOSEUP HOLD

On    the    le+t   screen    is   a   portion   of    the   2nd   Vertical    deriuative

aeromagnetic   map   shown   earlier,    focusing   on      central    Kansas   [note

the    location   of   Pawnee   County].      This   more   detailed   View   a+    the

aeromagnetic   map   when   compared   to   the   map   on   the   right   reveals   the

Very   close   relationship   between   some   local    structures   such   as   the

faulted   Rush   Rib   and   the   magnetic    trends.      Some   of    the   discon-

tinuities    in   the   basement   suggested   here   by   aeromagnetic51ater

became   locations   of   fracturing,    faulting   or   folding.

It   might   be   expected   that    this   movement   may   have   had   a   mea-

sureable   affect   on   Sedimentation   during   the    late   Paleozoic.      Move-

ment   during   the    late   Pennsylvanian   will    now   be    illustrated   with    the

aid   of   results   from   a   study   of   the   upper   PennsyTuanian   Kansas   City

Group    in   western   Kansas.

12.      X-SECTIEN 13.      X-SECTION   INDEX  VIP

PALE0t3EO8RAPHY   LATE

PEhr`IsyLUAr`i ]EN ,   wE§TEEN

HIDctRTINENT

LEFT      CYCLE   DEFINITION      <<--14.--}}         RIGHT                     WELL   LOG

The   Missourian   Kansas   City   group   [on5i5ts   a+   cycl  ic   carbonates

and   shales   that   were   deposited   over   much   of   the   Midcontinent   shelf .

Four   cycles   were   examined    in    the   western   HALF   a+    Kansas.       I   will

examine   evidence   for   structural    relief   developed   at    the    time    the

Kansas`City   Croup   was   u.    deposited.
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Each   cycle   consists   a+   a   transgre5sive   limestone,   foHowed   by   a

•-m`:rine   stiale,   succeeded   by   a   regressive   carbonate,    and   i inally   a

regressive   shale.      For   purpase5   here   th.e   cycles   or   zones   are   refer-

red   to   by   the   subsurface   letter   system:   H   {the   youngest)   Drum

equivalent,    I    {Westervi]e-Cherryuale    interval),    J   (Dennis   Lime-

stone),    and   K   (the   oldest)    (equivalent    to   the   Swope   Limestone).      The

regressive   carbonate    is   the   dominant   petroleum   reservoir   unit,   re-

presenting   a   shallowing   upward   sequence   of   carbonate   rock,   frequent-

ed   by   high   energy,   porous   facies   at    its   top.

The   i irst   series   of   maps   that   follow   portray   the   distribution

of   facie5   from   the    lower   cycle,    the   K   Zone,   over   western   Kansas.

Rather   than    the    large    intervals   a+   strata   examined   to   this   point    in

the   presentation,   each   cycle   described   here    is   estimated   to   have

lasted   only   approximately   hal+   a   million   years   or    less   and   generally

i5   under    1@8    fept     in    thickness.          [Will    specif ically    examine    the

thickness   of    the   mairine    interval;   maximum   6R;    porous   carb]

LEFT   AhNOTATED   POLE  mp                 R16HT      i5.         K   ZONE   IsOpACH
counties        CKU                                                                     4th   order    trend

surface   and   residual

The    thickness   of    the   marine    interval    of    the   K   Zone,    now   on    the

right   screen   reveals   pronounced   thinning    illustrated   as   hues   of   red

which   closely   correlates   with    the   CKU   and   Pratt   anticline.       Rush   Co.

thin   here   coincic]es   with   4th   or`der    trend   struct.    residual    [notice

that    thinning   extends   west   of   the   CA   clef ined   by   the   truncated   edge

a+    the   Miss]      Furthermore,    an   arcuate-shaped   thick   Shown   here    in

dark   blue    in   the   southwest   surroun.ds   a   thinned   area  which   resides

just   east   of    the   Apisipha   uplift    in   §E   Colorado.      Notice   also   that

the   trends   of   the   thicks   and   thins   in   the   west,   paraHel    the   north-
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western   magnetic    lineaments   shown   on    the   pole   correction   map   on    the

--1.e-ft.      Area   of   greatest   rates   of    thickening   to   the   South   bordering

the   blue   and   green   region   also   parallels   the   basement    terrane.      This

i5   referred   to   as   a   zone   ctf   flexure   or   a   hinge   zone.      §o   as   the

Anadarko   basin   was   rapidly   subsiding    immediately   South   of    this   shelf

area,    this   shel+   apparently   flexed   along   a   line   of   preexisting

weakness   in   the   basement.

16.       OIL   FIELDS,   WE§TEEN   KANSAS

17.       LEFT   POROSITY   TREND                     RI0HT   HOLD

18.      I+At`iD   cmrTOuRED   pORO§ITy   D]sTRIBUTIIN

The    thickness   of   porous   regressive   carbcmate    in    the   K   Zone    in

excess   of   5   feet   generally   corresponds  with   the   development   o{

aaliiic   grainstone   facies   acro55   the   Southern   shelf   during   K   Zone

deposition.      A   hand-contoured   uer5ion   of    the   thickness   of   porous

carbonate    i5   shown   on    the    left   slide   which   suggests   the   configura-

tion   a+    the    lobes   of   oolite   on    the   gout.horn   shelf.      The   hinge   zone

identified   earlier   defines   the   northern   border   of   the    thick   oolite

facies    in   southern   Kansas.      Notice   a   general    northwesterly   trend

developed   buer   most   of    the   region   west   of    the   CKU   with   exception   of

fl   dev.    around   positive   and   i ingers   of   J]   C0      a   clef inite   northeasterly
3

trend   in   the   southeast   parallels   basement   structural    e]ement5   asso-

cia`ted   with    the    CNAR§.

14.      LEFT         6R   tmRINE   srnLE                       RIGHT      HOLD

Further   conf irmation    that    the   structural    con+iguration   of    the

shelf   affected   sedimentation   during   the   K   Zone    is   provided   by   a   map

of   maximum   gamma   radiation.       Dark   organic    rich   shales   have   gamma
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radiation    in   excess   o{   150   API    units   related   to   abnormal    concentra-

'..i.i'ons   of   uranium.      The   accumulation   of   black   shale   here    i5   thought

to   be   related   to   the   level   o{   stagnation   on   the   sea   floor   at   the

time   this   shale   was   deposited.      This  may    in   part   be   related   to   the

water   depth.      Thus   a  map   of    the   maximum   gamma   radiation   shown   here

on   the   right   may   be    interpreted   to   represent   relative   relief   across

the   shelf ,   or   at   least   variations   in   the   level    of   stagnation,

Note   that    in    this  map   on   the   right   screen    the   CKU,    CA,    and   the

positive   area    in   southwest   Kansas,    are   all    identi+ied   by   low   gaiima

radiation    in   the   marine   shale.      ]n   these   areas   the   gamma   radiation

is   at    leuels   of   normal    shales,    ie.    no   uranium   enrichment.      Thus

independent    indications   Suggest   that    these   areas  were   positive   ele-

ments   on    the   shelf   during   K   Zone   deposition,

Sedimentation   during   this   one   cycle    is   related   to   the   structur-

al    conf iguration   a+    the   shelf .

§imil.ar   mapping   and   core   description   were   made   for    three   over-

lying   cycles,    the   J,    I,   and   uppermost   H   zone.

28.      LEFT      J   ZONE   LITHOFAC]E§                      RIGHT   21.       isopach   J   ZN
4th   order
trend   surf ace
and   residual

The   summary   block   diagram   for   the    lithofacies   distribution   of

the   ouerlyi.ng   J   Zone    tor   Dennis   Limestone)    in   western   Kansas    is

shown   on    the    left   screen   while    the   marine    interval     i5opach    is   shown

on   .the   right.      The   hinge   or   i ]exure   zone    is   now   displaced   further

south    identif ied   here   as   the   blue   and   green   area   cm    the   right   and    i5

an   area   over   which    the   ocilite   facies   again    is   developed.      The   posi-

tive   elements   are   all    Very   similarly   expres5ecl   as    in    the   K   Zone   with
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the   exception   of   a   more   Subdued   SW   pc}sitiue.      Furthermore    there   was

•..ri.g   arcuate-shaped      buildup   of   carbonate   surrounding   the   §W   region.

Terrigenous   clastics   prograded   across  much   of   the   NW   shelf   apparent-

ly   following   lower   elevations.

22.      LEFT      I   ZONE RIGHT      ]§OPACH   I
4th   order
trend   Surf ace
and   residual

[summary   block   diagram;   marine    interval     isopach]

I   Zone   carbanate   pinches   out   along   the   northern   margin   of   the

shelf    into   a   red   5iltstone   with   well    developed   soil    features.      Fur-

thermore   the   carbonate   facies   are   overall   more   shaHow  water   depos-

its   across   the   entire   shel+   and   there    is   ample   evidence   for   subaer-

ial    exposure   that   eventuaHy   affected   the   entire   region.      The   black

shale   facies    in    the   marine   Shale    is   9eneraHy   absent   except    in   the

extreme   Southern   napped   area.   Together   this   evidence   5ugge5ts   a

shauower    inundation   of   the   shelf .

Structurally   the   shelf   setting  was   still    similar   to   the   under-

lying   tlhlo   cycles,   but   the   flexure   or   hinge   zone   on   the   shelf   that

resulted   in   pronounced   thickening   of    the   underlying   two   cycles  was

now   displaced   still    farther   south   and   the   width   of   the   positive   CA

was  more   substantial.      Thus   both   structural    setting   and   relative   sea

level   were   probably   both    important    in   producing   a   different   +acies

pattern   on    the   shelf    than   previously.      The   southern   migration   of    the

hinge   zone   may    in   part   be    the   result   of   constructive   progradation   o{

carbonates   to   the   south.

25.       H   ZONE   BLOcl(
DIAGRAM

24.      LEFT      Ii   ZONE  It`RINE   ]sOpACH              26.         MAx]Mun   6R   H   ZCNE
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4th   order   trend   surf ace   and
res i dual

The    isopach   of    the   H   Zone    the   uppermost   cycle   studied    in    the

Kansas   City   Group    is   now   iHustrated   on   the   left   Screen   [blue   thick-

est   marine    interval].   The   maximum   6R   map   af    the   marine   shale   a+    the

H   Zone    is   shown   on    the   right    {blues   and   green   highest}.   The    level    of

inundation   of    this   shelf   during   the   H   Zone   was   greater    than   that

interpreted   during   the   underlying   I    Zone.      Houieuer,    the   record   of

submergence    is   thought   to   be   similar   to   the   prei/ious   K   and   J   Zones.

For   example,   blacl(   shale   was   again   common   on   the   shelf   and   the

regressive   carbonate   again   extends   appreciably   into  Nebraska.

Neverthe.less,    the   marine    interval    of    the   H   Zone    is   relatively

thin   over    the   entire   shelf   with   additional    thinning   over   a   much

broadened   portion   of   the   CA   and   particularly   the   extreme   Southeast-

ern   portion   a+    the   CKU   centered   over   the   white   area   on   the   left.

Furthermore,    the   southwestern   Kansas   positive   area  was   again   active

indicated;  by   a   broadened   area   of    low   gamma   ray,    thinned    i5opachs,

and   shalloto  water   argillaceous   lithe+acie5.      In   contrast   to   the

under]yi.ng   J   and   K   cycles   no   flexure    is   recognized    in    this   area   of

Kansas.      Paleo51ope    is   deemed   to   have   been    less   dur.ing   this   cycle

than   during   pr;vious   shelf    inundations    in    the   Missourian.

Therefore    it    is   not   surprising   that   there    is   a   lack   of   wide-

spread,    thick   oolitic   facies   especially   along   the   southern   margin   of

the   study   area.                 The   shelf    in   western   Kansas   during   the   H   Zone

Cycle   was   now   generally   a   lower   energy   platform   that   was   character-

ized   by   scattered  micrite   rich   (low   energy)   carbonate   buildups   such

as   the   phyllciid   algal   mudbank   noted    in   southern   Rawlins   and   northern

Thomas   Counties.   A   much   broader   buildup   some   50   by   108   miles    in

12



extent    indicated   here   on    the    left   by   the   NW   elongated   blue   region

I-.1`i'e5    immediately   northeast   of    .the   South"est   positive   area.   The

buildup   may   have   deue]oped   here    in   proximity   to   the   area   which

offered   protection   from   the   currents   and  waves   originating   from

somewhat   deeper   water   to   the   south.      Further   late   stage   shallowing

resulted   though    in   the   development   of   local    high   energy   deposits

flanking   the    local    po5itiue   elements   on    the   shelf   which    in    this   case

included   both   structural    and   sedimentologic   features.       [point]

The   broadening   of   the   positive   area   on   the   southeast   and   south-

west   and   the    lack   o{   any   other   pronounced   relief   again   demonstrate

differences.  in   epeirogenic   movement   on    the   shelf   during   the   accumu-

lation   of   each   of   these   cycles.      Yet   the   template   of   the   uhderlying

basement    terrain    is   still    evident.

27.       LEFT      PRECAMB   §TRUCT RIGHT      28.       KC   ISOPACH

[outline,   faults    in   blue,   structural    closure,    sag,   major   anticlines]

The   combined    isopach   of    the   four   cycles    is   shown   on   the   right

screen..   While   gross    interval    isopachs   show   a   close   corr65pond:nce

with    the   original    outline   a+    the   CKU-CA,    the   differences   observed

from   cycle   to   cycle   are   notable.      The   di+ferences   are   not   great    in

absolute    terms,    but    the   minor   relief   was   of   considerable   Signifi-

cance  when   it   came   to  de+ining  uha±  £afiEs  uEEf  dEpasiled,   ±heif

diE±£ibuiian,   and   the  Ex±eni  af  diagnesis;   three   key  elements  of   the

distribution   of   petroleum   reservoirs.      Epeirogeny   and   sedimentation

are  related!

Nevertheless,    these   local    subdued   Variations   on   the   platform

during   these   short   te+in   cycles   generaHy   +olloi^I   the   variations    in

the   Pr.ecambrian    terrain   a5   expressed   by   the   magnetic   maps.      The   main

13



..point    to   be   made   here    is   that    it   appears   that    indeed   selected  weak-

nesses    in   the   basement   were   reactivated   sometimes   forming   patterns

[1osely   resembl  ing,   but   deviating   sl  ightly   {rom   the   major   upl  if ts.

It   was   these   trends   that   were    important    in   establishing   sedimentary

grain.      Thus   during   the   accumulation   of    the   Kansas   City   Group    the

shelf   "creaked   and   +1exed"   responding   to   the   stress   transmitted   by

the   rapidly   subsiding  Anadarko   basin.

The   style   of   deformation   was   controHed   by   the   general    template

of    the   Precambrian    terrain   which    in    turn    inf luericed   local    and   re-

gional    depositional    patterns,

{{{{    CONCLUSIONS        }}}}}}

LEFT     sirmRy  SLIDE

Reactivation   of   structure   and   its   affect   on   sedimentary   proces-

ses   can   be   carried   one   step   further.       '.

What   about   Our   contemporary   land   surface?      Is   this   erosion

sur+ace   affected   by   the   underlying   structure   transmitted   to   the

surface   by   reactiuation   of   basement   weaknesses?      People   exploring

for   buried   traps   of   petroleum   using   satellite    imagry  would   respond

with   a   resounding   YES.

The    ideas   of   using   Surface   structure   to    infer   deep   tectonism

goes   back   many   years.      New   technology   has   helped   to   access   large

ualumes   of    information   +or   processing   and   i iltering   to   reveal    and

enhance   elements   signif icant   to   subsurface   structural    eu;1uation.

One    such    tool    that   will    probably   show   cc}ntinued   promise    in    the

future    is   ccmputer   processing   of   digital    surface   elevations   such   as

the   data   base   now   ai+ailable   from   the   US   Defense   Mapping   Agency.

14



Elevations   on   a.regular   grid   spaced   63.5   meters   apart   ar.a   auailable

'-.oh.  magnetic    tape   for   Kansas   and   elsewhere.

LEFT      TREND R I GHT

The   linear   or   lst   order   trend   surface   residual   map   on   the   left

and   right   have   had   the   eastward   slopilig   linear   trend   sur+ace   re-

moved.       ]t   emphasizes   local    anamalies    in    the   surface    topography.

This   also   facilitates   comparint   locaticlns   across   the   napped   area.

The   earth'5   Surface   here    is   treated   like   a   subsurface   horizon,   just

as   scme   a+    the   buried   layers  which   themselves   represent   uncon-

fc}rmities.    However,   much   more   control     is   available    to   display   the

surface   reveal  ing  much   i iner   detail  .

Notice   the   strong   linear   trends   and   the   locally   higher   eleva-

tions.      Much   work   has   yet    to   be   dcme   with    these   maps   to   distinguish,

+or   example,   between   Surface   outcrop   patterns   and   subsurface   ef-

fects.      Yet,    it    is   evident   here   that   subsurface   effects   are   apparent

even   with    the   cursory   look   given   to   this   data   thus   far.

CONCLU§ I 0N§ :

I.      Expression   of    tectonism    is   controlled   by    inherent

weaknesses    in   basement.

2.      Stress   is   directed   into   the   craton   during   orogeny  which

many  workers   now   conclude   produced  most   of   the   major   structures   in   a

pulse   of   activity.

3.      Yet,    recurrent   movement   c}f   these   same   structures   varies

episodically   thrc}ugh    time   responding   to.  weaker   nonorogenic   stresses

having   pronounced   effects   on   sedimentation.    [Numerous   studies   have

demonstrated   this.]

15



4.      Moreover,   geophysical   methods   like   gravity   and  magnetics

will    continue    to   proi/ide   key    information    in    interpreting   structure

and   can   be    integrated  with   the   basic   +ramework   of   Sedimentation.

5.      Finally,    though   only    implied   here,    the   remote   sensing   of

the   surface   for   regional    and   local    structural    information   should

continue   to   provide   abundant   evidence   of   the   recurring   structural

activity   oiJer    the   Midcontinent.
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BASEMENT  F30CK  TYPES

EEFelsic
HGranite, rhyolite
IGabbro, basalt
-Metamorphic
I Keweenawan

sedimentary
---Nemaha  F3idge

Fat]lt  Zone

after  Bicktord  etal.  (1981)
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PRECAMBBIAN  GEOLOGY
AND  GEOPHYSICAL  TBEh'.   i

+  Linear  gravity  trends

-T---Magnetic  trends

I C.N.A.R.S.
Phyolite-granite  terrain
(1500-1300  in.y.)
Bicklord   otal.  (1981}
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ACCRETIONARY  TERRAINS
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Thickness of Porous Carbonate  K-Zone .
(Kansas  City Group)  Southwestern kansas
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I-Zone  (Kansas  City)  Shelf  Configuration
Late regression lithofacies

most positive
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Shelf  Configuration  and  Lithofacies
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Kansas  Geological  Survey
Open-file Report

Disclaimer

The  Kansas  Geological Survey does  not guarantee this  document to  be  free  from
errors    or    inaccuracies    and    disclaims    any    responsibility    or    liability    for
interpretations based on data used in the production of this document or decisions
based thereon.   This report is intended to make results of research available at the
earliest possible date,  but is  not intended to constitute final or formal publication.
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