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CHAPTER   ONE

I NTRODUCT I 0N

1.1      OBJECTIVES   ANI)   ORGANIZATION

The  need     for     a     geological     fralnework     Co     analyze     local     ar-

chaeological     data     has    been  recognized  since  the   l9th  Century.     The

use  of  geology  provides  a  number  of  theoretical  approaches   for  under-

standing  the  archaeological   record.     Hypotheses   can  be  generated   that

are   testable  by  reference  to     the     geological     data.       This     is     par-

ticularly     true     for  those  hypotheses   concerning  the  dist.ribution  and

dating   of   archaeological   mat.erial.      A   geomorphological   framework     for

portions      of      the     Kansas     River     antl     Arkarisas     River     drainages   was

developed   for   this   disserlatio[`.      Select.ed   archaeological     data     were

analyzed     using     this     geomorphological   framework.     This   dissertation

will   demonstrate   t.he  value  of   this   f ramework     for     understanding     the

archaeological   record  of  Kansas.

The     geomorphological     aspect     of     the     dissertation       will        be

presented     in     two     parts.        One     chapter     will   describe   and  date   the

relevant   terrace   systems.     Another   chapter  will   discuss     what     caused

these   terrace   systems   t.o   form.

Selected     archaeological     data     will     be     analyzed     in     separate

chapters      for     the     Kansas   River  drai[iage   and     for   the  Arkansas   River



drainage.     Archaeological   sites  will   be   discussed   in   relat.ionship     to

the     stream     t.erraces     with  whicl`   they   are   associalet].      Brief  mention

will   be  made   of   the   artifacts   from   the   Kansas   River  gravel   bars.      The

potential   of  alluvial  geomorphological  analysis   for  understanding  ar-

cliaeological   data   will   be   examined,   and   the   accomplishments     of     this

analysis   reviewed.

1. 2      METHODOLOGy   Arm   THEORETlcAI.   IMpORTANCE

Theory  miist   have   a   basis   ill   data.     All   archaeological   data     have

beeli     found     in     a     geological   context.     The  artifacts   studied  by  ar-

chaeologists   are   found   either   in     or     on     geological     deposits.        The

developme'nt     of     archaeological     theories   requires   a   knowledge   of   the

geological   context   from  which   t.he   data   were   derived.

Understai`dii`g   the   gt?ologi(`al    coiilt`xl   t]f   arch3eologii`al      evit]elice

can     enhance      archaeology      in     several   w.iys.      Geological   units   can   he

ordered   chronologically.      Subsequeiitly,   the   artifacts   in  and  on   these

geological     deposits      ca[}     be     ordered     c.lironologically.        The   use   of

geology  as   a   dating  tool     has     been     of     great     significance     in     the

history     of     archaeology.     The   effect   of   such   research  on   archaeology

has  been  as   great  as   the  effect  of  Darwin's   theory     of     evolution     on

biology.          Boucher       de     Perches     virtually     founded     the     field     of

prehistory   in   1846  by  publishing   his     work     relating     discoveries     of

human     artifacts   to   ancient   terraces   along   the   Sornme   River   in  France.

His   work   clearly   indic.at.ed   the   exist.enc`e      of      humans      contemporarieous



3

with  extinct   animals  and  antedating  the  accepted  biblical   interpreta-

tion  of  man's   antiquity.

Knowledge   of   the   location   a[id   age   oi-     geological     units     enables

the     archaeologist     to     predict  where  archaeological   sites   of  a   given

antiquity  might   be   found.        For     example,     much     of     the     data     about

australopithecines     has     arisen     from     research  based  on  a   geological

framework  developed   in   the   rift   area   of  eastern  Africa   (I.eakey   1967).

Most     of     this     data     would   never  have  been   collected   if  a   geological

framework  had  not  been  devised.

Understanding   relevant   geological   units   can  provide     a     perspec-

tive     on     the     nature     of     the  archaeological   sample.     Archaeologists

study     remains     of     human     activity     which     survive        through        time.

Geological     processes     that   erode   geological   units   also   erode   the   ar-

chaeological   sites   in,   or   on,    lhesL`   uiiils.      The   lnali.rial      remai[is      of

human     culture      studied     by     archaeologist.s   are   altere(i   by   geologii`al

processes.      Archaeologists   wish   to   ul`derstand   the   significance   of   t.he

sample     of   past   culture   pri>served   in   the   arc.liaeolo8ical   record.      This

requires   knowledge   ot-   the   geological   processes   that   led   to   the   selec-

tive     preservation     of     the     data.        Bin ford     (1964)     and   others   have

stressed   the   theoretical   importance   of   arc.haeological   sampling.        Ar-

chaeological      theories   forined   on   the   basis   of   inadequately  understood

samples   are   likely   to   be     f lowed.        By     enhancing     the     data     with     a

geological      i ramework,      the     theories   derive[l   from  such   data   are   also

likely   to   be   enhanced.



Understanding   the   geological   f ramework     of     archaeological     data

enhances   the   ability   to   reconstruct   ancie[it   topography   (Butzer   1971).

This   is  very   important   to  theories   devised  to  explain  settlement  pat-

terns      (Hassan      1979).        For     example,      site   catchment   studies   (Roper

1979)   rely   on   an  underst.anding  of   the   topography  of     an     area     during

the   time  of  a   specific  archaeological   occupation.     Such  understanding

is   improbable  without   knowing  what   geological   changes   have  occurred.

Alluvial   terrac.es  were   the  pri[icipal   geological   features   studied

in     the     research     for  this   dissertation.     They  represent  one  type  of

geological   unit   that   yields   information  useful   in  archaeology.      Loess

deposits,   colluvial   slopes,   ancient   beaches,   dunes,   terminal   moraines

etc.   are     examples     of     other     archaeologically     important     deposits.

However,   alluvial   terraces   are   probably   t.he  most   archaeologically   im-

portant   geoniorphological   pheriome[ia    in   Karisas.      Gravel   bars   were      also

examined   because   of   t.heir   ric.li   yield   of   ancient   organic   material.

The   Slate   of   Kansas   is   coverL`d     by     a      ncilwork     of     streams      and

rivers.      All   the   stream   systenis   observetl   by   the   author   in   Kansas   have

a   series   of   alluvial   t.erraces   represent.ing   ancient   floodplains.        Ar-

chaeological     sites     are     frequently     foulid   on  or  buried  within   these

terraces.     There   are   several   reasons   why   archaeological     sites     would

be     concentrated     on     ancient     floodplains.        The     primary     reason   is

probably   the   proximity   to  water.     Water   is   heavy  and     the     technology

for     obtaining     or   transporting   the   liquid   is   fairly   limited   in   tech-

nologically   simple   societies.      It   is   advantageous   for   such     societ.ies
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to     camp     near     a     natural     source     of     water.     Another   factor   is   the

presence   of   numerous   ecological   zones   in   stream  valleys   which     enable

societies     tbat     utilize     foraging     as     a     method     of  subsistence,   to

guarantee  diverse   sources   of   food.     Societies  which   rely  on  gathering

a     small   range   of   food   sourc.es   would   suf fer   greatly   if  one   of   the   few

sources   failed.     The  broad   range  of   food   resources   that     stream     val-

leys   provide  would   be   advantageous.     Another   reason   ancient   societies

camped  near   rivers   and  streams   is   the  possibility  of  water  transport.

Streams     would  also   serve   as   natural   fire   breaks.      Game  would  be   con-

centrated  along  streams   as   a     general     rule,     and     especially     during

droughts.        The     concentration  of  archaeological   sites   in  stream  val-

1eys   makes   the   study  of   stream  terraces   of  prime     importance     to     the

arc.haeologist.

The   syslenialic   exploration   of   geologii`al   units     enables     an     ar-

chaeologist     to   avoid   a   circular   t.rap  of   typology.      Literature   on  man

in   the   Pleistocene   and   early  llolocene   in     the     New     World     emphasizes

projectile     point     typologies.     This   tenclency  arose   historically  as   a

result  of   the   nature  of  the  data   recovered.     The     original     finds     of

sites   dating   to   these   early   chronological   periods  were  primarily   kill

sites.     These   sit.es   contained   the  bones   of   large  extinct   animals   that

attracted     paleontologist.s     to     the  sit.es.     Projectile  points   used   to

kill   the   animals   and  a   few  butchering   tools   constituted   the  only   cul-

t.ural     material     recovered.        The     projectile     points     were     analyzed

lypologically  and  were   used   as   cultural   "index     fossils."     When     cul-



6

tural   index   fossils   such  as  projectile  points   are  used   in  a   survey  to

the  exclusion  of  a   geological   search   t.o   establish     an     archaeological

chronology,     the   result   is   a   chronology   that   is   no  older   than  the   age

of   the   oldest   diagnostic   artifact   fourid.      Relying     o[l     lypologies     lo

establish     an     archaeological   sequence   in  an  area   limits   the   observer

to  what   is   already  known.     Alt.bough  projectile  point     typologies     are

useful,   geomorphological   analysis   can  provide   additional   information.

Surveying  relevant   geological   unit.s  would   enable  an  archaeologist     to

establish     an     archaeological     sequence     without.   a   priori   assumptions

about   the   archaeological   sequence.

This     dissertation     attempts     to     establish       an       ordering       of

geological     units     to     aid  archaeological   arialysis.      The   author  hopes

that   the   system  of  alluvial   terraces   described   in     this     dissertation

will      aitl      Kdn.ias   archaeologists    ill   sc`vcral   ways.       It   will   permit   the

archaeologist   to   chronologically   sei]ilrale     various     sites.         11     will

enable     the     archaeologist   Lo  predic.t   where   there   is   a   possibility   of

finding   an   arl`haeological   site   of   a   giveli   dlititiuily.      1t  will   also   do

the   converse   by   indic`ating  where   suc!i   a   site  will   not   be   found.      This

is  very  important   from  the  perspective     of     an     archaeological     f ield

worker     who     has   in   tbe  past   relied  almost   entirely  on  chance   to   find

certain   categories   of  sit.es.     The   researcher  will   now  be  able   to   con-

centrate     on     discrete     units     of  the  archaeological   sequence   to  test

hypotbeses.      A  described   alluvial     terrace     system     will     enable     ar-

c.haeologists      Lo     bet.ter     understand      the      inf luence     of     geology     on
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sampling  bias.     For  example,   if  a   certain   terrace     has     been     largely

removed     by     erosion   it  would  be   unreasonable   to  assume   the   sample   of

archaeological   sites  would     accurately     reflect     the     sites     occupied

during     the     time  period  of  the  badly  eroded  terrace.     If  the  geology

is  not  understood,   one  might  conclude   that     the     area     had    been     ex-

tremely     t.hinly    populated     during  the  time   represented  by  the  eroded

terrace .

1.3      STUI)Y   AREA

Alluvial   terraces   and  archaeological   sites   in  this   study  will  be

grouped   geographically  by  drainage  patterns.     There   are   two  principal

drainage   systelTis   in  Kahsas,   the   Kansas   River   system  which   drains   most

of     the     northern     half     of     the   state,   and   t.he  Arkansas   River   system

which  drains   the   southern  half  of   the   st.ate.     A  portion  of     the     nor-

theast   is   drained   directly  by   the  Misso`iri   River,   and   a   small   portion

of   central   eastern  Kansas   is   drainetl   by   the   Marais   des   Cygnes     River.

This     dissertation     describes   the   alluvi€il   terrace   syst.ems   on   the   two

principal   drainages   of     Kansas      and      rt?laces      certain     arc`haeological

sites     to     alluvial     terrace     systems.     The  bulk  of   this   research  was

foc.used   on   the   Arkansas   River   syst.em   (particularly   the     Neosho     River

drainage).        A  muc.h   smaller   research  effort   was   given   to   studying   the

Kansas   River   drainage.
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1.4      TERRACE   ANALYSIS    BACKGROUND

The  use  of  terrace  analysis     to     understand     the     archaeological

record     goes     bac.k  to   the   1840's  with   Boucher  de   Perthes'    research  on

the  Somme  River   in  France.     This   work  has   continued     in     more     recent

times     by     such      researc.hers   as   Breuil   (1939)   aiid   Bordes   (1956).      The

archaeological   use   of   t.errace   analysis   is   world     wide     and     has     been

done     in     such   diverse   areas   as   Russia   (Klein   1969),   Pakistan   (Movius

1948),   Burma   (}lovius   1948),   and   southern   Africa      (Clark      1959).         The

primary     use     of     terrace     analysis     in   the  Old  World   has   been   to   put

lithic   industries   in  chronological   order.     This   has   been  particularly

import.ant   where   strat.ified   sites   reprL.seriliiig   vast   spans   of   time   were

rare   or   lacking.      The   archaeologictil   rec`ord   of   Nort.h   America   has   also

been     analyzed     by   studying   st.ream   terraces.      The   pioneering  work  was

concentrated   in   Colorado,   Nebraska,    alid   Wyoriiing.

Bryan   and   Ray   (1940)   demonslraLed   the   `isefulness   of   stream     ter-

race     analysis     to     date     arc.haeologii`dl      sit.es     arid   provide   evidence

relevant.   t.o   important   arcliaeological   questions.      The   import.ant   fluled

projectile   point   sites   of   Lindelimeier   iintl   Dent   in   Colorado  were   shown

to   be   on   the   "Kersey"   Terrace   (or  Terrac.e   Four)   of   the     South     Plat.te

River     drainage.        This     terrace     was     traced  iipstream   into   the  Rocky

Mountains   where   it   was   related   to   Wisconsin   glacial   phenomena.        This

work     provided     evidence   for   a   human   presence   in  North  America   during

the   last.   8laciation.
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Researchers   from  the  University  of  Nebraska  have     established     a

terrace     syst.em     for     Nebraska      (Schultz     and  SCout   1948,   Schultz   and

Tanner   1965,   Schultz   1981)   that     is     relevant     to     a     number     of     ar-

chaeological   sites.     Not  only  was   the   terrace   system  used  as   a   dating

technique  but  also  as   a  way  to   locate  additional   sit.es   in  portions  of

the     chronological     record   that  were  not  well   known.     The   examination

of   these   terraces   has   yielded  numerous   associations   of  man     with     ex-

tinct     fauna.       The     success   these  researchers  had   in  utilizing  their

knowledge  of   geological   units   t.o  discover  and  evaluate  archaeological

sites     was   an   important   factor  in  encouraging  the  author  to  undertake

related   researc.h   in   the  neighboring  slate  of  Kansas.        This     research

demonstrated     that     systematic     exploration     of     terrace     units   could

greatly   extend   t.he   chronology  of   the   local   archaeological   sequence.

Renaud   (1940)    reported   on   nuilierous      surface     sit.es      froln     stream

terraces      in     the   Black  Fork   area   of  Wyoming.      The   artifacts   from   the

high   terraces   were   coinpared   t.o   artifacts   f ron   t.he     Lower     and     Middle

Paleolithic   of   the   Old  World.      Unfortunately,   only   a   few   sites,   which

Renaud   thought   w.ere   typical,   had   their  positions   on     stream     terraces

analyzed.        Although     flawed     by     iiicluding   only   the   "t.ypical"   sites,

this   study     was      the     first     serious     attempt     in     North     Americ.a      to

chro[iologically   sort   lithic   tool   types   by  stream  terrace   analysis.

There  was   much  early   research   analyzing   archaeological     data      in

Nort.h     An`erica     utilizing   geomorphological   forms   not   directly   related

to   stream  terraces   (and  therefore  not  directly  related  to     this     dis-
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sert.ation).        Much     of   the   earlier   researc.h   in  North  America   relating

changes   in   the  archaeological     record     to     changes     in     a     widespread

geomorphological   system,   concerned   the   study  of  beaches   formed   either

on   sea   coasts   or   on   lakes.      This   has   been   done   in  the  Arctic      (Dumond

1977:101),      in   the   Great   Basin   (Campbell   1949),   in   the   Southwest   (An-

tevs   193S),   and   in   the     Great     Lakes      region     (Greenman     and     Stanley

1942).        The     overall     influence     on     North     Americali   archaeology   has

probably  been  greater   from  beach   al`alysis   than     from     stream     terrace

analysis      (based     on   the   author's   impression   of   cilation   frequency   in

the  archaeological   literature).     This   situation  is   surprising  because

stream     terrac.es      are      found   throughout   the   int.erior   of   Nort.h   Amerii`a

where   most   of   the   archaeological   work   is   being   done   and   where   ancient

beaches     are     very   limited.      This   siiggesls   that  mc>re   aLterition   should

be   given   to   stream   terrac.e   a[ialysis   ttl-dri`tlac`ologi(.al   dal{i.

A   number   of   recent,   local   ei`forls      t.o     study     the     relationships

between   archaeological   data   and   stream   t.err.ices   have  been   undertaken.

The   author's   research   represelils   only   one   in  a     series     of     such     ef-

forts .

Artz   (1983)   investigated   the   relatioriship   of   soils   and   landforms

in     the     Walnut     River     valley,   a   part   of   the  Arkansas  River  drainage

also     studied     by     the     author.        Artz     independently       derived       the

chronological      relationship     of   t.he   Floodplain   to  Terrace  One.      Since

Artz   and   the   author   used  much   the   same   data,   it   is   gratifying   to   note

that     our     descriptions   oi.   the   surface   geoniorphology  were   so   similar.
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Artz   argued   for   climatically   induced   changes   in   stream flow  and     sedi-

ment     yield     as   casual   factors   of   t.he   alluvial   geomorphological   1and-

forms.     The   reader  is   refered   to  Chapter  Three  of     this     dissertation

for     reasons     why     the     author  believes   that   the  principal   factor  was

tectonics   and  not  clilnatic   change   that   Great.ed   the  st.ream  terraces.

The   relationship  of  archaeological   sites   to  stream  terraces     has

been     investigated     by     a     number  of   researchers   in  regions  near   (but

outside)   the  author's   study  area.     A   t.errace   system  was   described   for

the     Pornme   de  Terre  River   in  Missouri   (Haynes   1976,   Brakenridge   198],

and  Haynes   1981).      This   research   represented   one     of     the     iliosc     long

term  and   intensive   terrace   studies   in   the  mid-cont.irLent  area   of  North

America.      Four   terraces   were   described,   including;   T-0  dating   to     the

very     late     Holocene,     T-I   (a  very  complex   series   of   fills)   dating   to

the   Holocene   and   the   late  Wisconsiii,   T-2   dating   t.o   an  earlier     period

in     the     Wisconsin,      and     a   T-3   possibly   having   a   "pre-Sangamon   age."

This   terrace   system  was   used   to   analyze   the   important     archaeologic.al

site     of     Rodgers     Shelter     which     was   reported   to   be   in   "Terrace   lb"

(Haynes    1976),    in   "Tlb2"    (Brakeliridge    1981),   and      ill      "T-1C"       (Haynes

1981).         The      upper     deposits      al   Rotlgi`rs   Shelter   (Units   G   and   F)   are

deposits   derived   f ron  material   that   moved   dow.nslope   from   the   hillside

(Ahler      1976:137-138).         The   u[iderlyin8   deposit   (Unit   E)    is   a   mixture

of  bands   of   coarse   fan  debris   eroded   from  the  adjacent  hillside     with

bands     of     c`layey     silt     deposited     by   flooding   from  the   river   (Ahler

1976:136).      The   iipper   part   of   the   Rodgers   Shelter  can     therefore     not
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be   consideretl   a   floodplain.      The   definitio[i   of.   a   terrace   used   in   this

dissertation   is   t.hat   a   terrace   is   a   f lootlplain,   a   definition  that     is

also     used     by     Brakenridge   (1981:75).      The   alluvial   sediments   deeply

buried   in   the   site  might  be   reasonably   referred   t.o  a   terrace   system.

The   terrace   syst.em  described   on   the   Polrme   de     Terre     River     con-

tains     numerous     radiocarbon  dated   localities,   and  has  niimerous   fills

described   in  detail.     This   extensive  body  of  dat.a  will   undoubtedly  be

a  major   influence   on   similar  work   in   the   region.

The   Marmaton     River,      like     the     Poiiune     de     Terre     River,      is     a

tributary     of   the  Osage  River.      Two   terraces   (T-0   and  T-1)   were   iden-

tified     on     the     Marmaton     River     in     southeastern     Kansas      (Schmits,

I)onohue,      and     Handel      1983).      Arch.ieological   sites   on   the   surface   of

Terrace   One   suggested   this   surfac`e   was   more   than   1000   years   old.

The   work   of   Johnso[i   (1977)   an{l      Ko|)sic`k      (1982)       resulted      in      a

description     of     a     terrace     system     in   the   valley  of   the  Little   Blue

River   (a   tributary   of   the   Missoiiri   River)    in  western     Missouri.        Ar-

chaeological      sites     were   known   from   the   Floodplain   (T-0)   and  Terrace

One.      Kopsick   suggested   that   the   surface   of  Terrace  One   dated   to     ap-

proximately        2000     8.      P.        because     Early     Ceramic.      (Woodland)      ar-

chaeological   sites  were  abundant   on   the   surface  of     Terrace     One     and

the     majority     of     Archaic  sites  were  buried   under   this   surface.     The

potential   of     using     terrace     ancilysis      lo     d{!tcrmine     where     certain

Chronological      categories     of     sites     might   or  n`ighl   not   be   found   was

recog[iiz1.d.
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Three   terraces   were   described   (Beim   and   Bettis   1981)   for   the  Des

Moines     River     valley     in   south-c.elitral   Iowa.     An  archaeological   site

dating  to  the  middle  Holocel`e  was   found  buried   in  the  highest  of     the

three     terraces.     The   intermediate   terrace  dated  to  the   late  Holocene

on     the     basis     of     a     radiocarbon     date     and     buried     archaeological

material.        It    was     suggested  that   the  archaeological   record   in  this

area   of   Iowa  was   affect.ed  by  geomorphological   change.

Terrace   analyses   in  the   region  have  demonstrated  the     usefulness

of     the   technique  as   a  dating  method,   as  a  predictive  model  to  deter-

mine  where  certain  sites   will   or  will   not  be   found,   and  as   a  IIieans   of

understanding   the   nature  of   the  archaeological   sample.     This   previous

research  provides   a  basis   for  a  more  extended  and  synthetic     approacb

for     using     terrace     analysis   to  examine   archaeological   dat.a   from   the

Arkansas   and   Smoky  Hill   River   drai[iages.      It   is   interest.ing   to     not.e,

that   the   t.errace   systems   described   for   Colorado,   Nebraska,    Iowa,   His-

souri,   the   Arkansas   River   drainage   in     Kansas,      and     the     Smoky     llill

River     drainage     in  Kansas   are   all   different..     This   suggests   the   need

t.o   determine   the   terrace   syste!n   in   each   drainage   where   archaeol.ogical

work     is     being     done.        This     dissertation     will   st.udy   two   important

drainages   in   Kansas   and  will   provide   examples   of   how     stream     terrace

analysis     can     enhanc.e     oiir   underslandi[ig  of   archaeological   data   from

the   Arkansas   and   Snioky  Hill   River   draiilages.
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All   the  major  divisions   in  the   local   archaeological   record     were

enc.ountered   in   the   field  work   for   this   study.     The  archaeological   se-

quence  of  Kansas  put   forth  by     most     loc.al     archaeologists,     includes

five     divisions;     the     paleo-Indian     period,     the  Archaic  period,   the

Early  Ceramic  period,   the  Middle   Ceramic  period  and   the   Lace     Ceramic

period.

The  earliest   inhabitants  of  Kansas  belong     to     the     paleo-Indian

period.        The  art.if acts   of   these  hunter-8atherers   have   been  found  as-

sociated  with   the   remains   of  extinc`l     megafauna.        Radiocarbon     dates

suggest   t.his   period   existed   in   the   plains   before   8,000   B.C.

Chronologically,   the   next      recognized     period     is      the     Arc`haic.

Traditionally,     this     term     has     applietl     to     pre-pottery     ,     hunter-

gatherers   of   the   Holocene.      Archaii`   siles   range   in      t.ime      from     8,000

B.C.    to   approximately   the   time   of   Christ.

Early   Ceramic   sites   follow   the   Archaic,   and   last     unt.il      approx-

imately     A.D.      1000.        This      is     a   time   period   similar   to   that   of   the

Middle   and   Late  Woodland   further   eastward.        Maize     horticulture     was

present  during  this  period.

The  Middle   Ceramic   period   in   eastern  Kansas     shows     wide     spread

evidence     of     horticulture.        The  sites   frequently  contain  one  or   two

wattle-and-daub   houses.     Much   of   Kansas   lacks   the  pit,  houses   of     the

Central   Plair`s   phase.      Huntil`g   anil   galheririg   supplemented   the   raising

of   maize   a[id   squash.      These   sites   range   in   age   from   A.D.    1000   to   A.D.
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1500 .

The   Late   Ceramic   period   lasted   from  apprc)ximately  A.D.      1500      to

the   late   1700's.      Initial   contact  with  Euro-American  civilization  oc-

curred  at   this   time.     Metal   artifacts     and     other     goods     from     Euro-

American  civilization  are  occassionally   found  at  these  sites.

During   the   19th  Century  many  of  the   local     Indians     were     driven

out     by     the  westward  expansion  of  Euro-American  civilization.     Other

grollps  of  Indians   f ron  further  east  were  resettled  in    tbe     state     of

Kansas .

These  divisions   in  the  archaeological   sequenc.e  have  proven   to  be

useful.      However,   there   are  problems   with   t.he   concept   of   the  Archaic.

The  Archaic   as   defined   here   occuppied   the   time     span     between      10,000

and     2000     years     ago.     This  period   includes   sites   containing   ext.inct

fauna   in   the  earlier  part  of   the   lime   spari,   and   some  sites  with     pot-

tery      (e.g.    the   Nebo   Hill   site   on   the   Kansas   border  with  Missouri)   in

t.he   latter  part   of   the  period.     The  Archaic   thus     shares     key     traits

wit.h     the     divisions     that  bracket   it   in   time,   and   its   demarcation   is

somewhat   unclear.



CHAPTER   TWO

TERRACE   DESCRIPTIONS

2.1      TERRACE   ANALYSIS

A  minimum  of   two  distinct.  terrace   systems   are  observable   in  Kan-

sas.          Tbese     terraces     are     floodplains     abandoned     by    downcutting

streams.     Terrace  analysis   is  based  on     the     guiding    principle     that

older     terraces  are  higher  above  the  level  of  the  stream  than  younger

terraces.     This   principle  has   to  be   true  because  an  aggrading     stream

would     bury     any     older   flood|)lain  beneat.h   it.      This   would   change   any

terrace   below   the   level   of   aggradation   into   a  buried   floodplain.     The

surfaces   of   the   terraces,   and   the   alluvial   fills   t.hat   established   t.he

surfaces   provide   a   method   of   relat.jve   tlat.ing.        Archaeological     sites

or      fossils     on   the   terrac`e   surface   i.o`ilil   l>e   no   older   than   t.he   forma-

t.ion  of   the   terrace.        Archaeological     sites     or     fossils     alluvially

buried     in   the   terrace   fill   could  be   no  younger   than   t.he   terrace   sur-

face   above   them.

2.2         THE   KANSAS   RIVER   I)RAINAGE

The   terraces   on   the`Kansas   River  drainage  were     examined     inten-

sively     only     in     the   area  drained  by   the  Smoky  Hill   River.     Research

concentration   on   the   SIIioky   Hill   River   tlrailiage     was      due      t.o      several
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factors;     a     paleo-Indian     archaeological     site  was   in  this   drainage,

numerous  vertical   exposures  of  the  t.errai`e  deposits  existed  along  the

stream    banks,     and     lack  of   resources   limited  the  area   that  could  be

meaningfully  studied.     The  vertical  bank  exposures  of  the  higher  ter-

races     of   the  Smoky  Hill  River   revealed   a   common  pattern  with  the   al-

luvial  deposits   of  the   terraces   resting  on  shelves   of  Cretaceous     bed

rock.        The     bed   rock  along  the   streams   tends   to   form  cliffs  with   the

capping  alluvium  forming  vertical  exposures  at  the  edges  of  t.he     rock

cliffs.     The  exposed  alluvial   fills  yielded  index   fossils  that  permit

dating  of  the  terraces.

The   Floodplain  and  Terrace  One  were  not   checked   for     index     fos-

sils.        Terrace     Two  was   examined   along   Big  Creek,   a   tributary  of   the

Smoky  Hill  River   near  Hays,   Kansas.     A  vertical   exposiire     in     Terrace

Two     on  the   east   bank   of   Big   Creek   near   Yocemento,   Kansas   yielded   the

partial   skeletons   of  at   least   two   individuals   of     Bison     bison.        Tlle

bison     bones   were  eroding   from  a   light,   lan,   sandy   silt.   ot   a   depth   of

approximately   four   feet.      The   ex|]osed   bone   bed   was   approximately   four

feet.     wide.        The     provenience     of   llie   localit.y   is   Township   13   South,

Range   19   West,    in   t.he   NW  quarter,      of     the     SW     quarter,      of     the     NW

qLlarter     of   section  22.     The   species,   Bj±j2E  !j±j2p,   is   an   index   fossil

of   the  Holocene,   so   the  presence  of   this   taxon  in  the     alluvial     fill

indicates     Terrace     Two     is   Holocene.      Terrace  One   and   the  Floodplain

must   be   Holocene   becai`se   they   are  below  Terrace   Two.
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The   immature   skull   of   a   specinlen  of   Bison   bison  was   found   buried

in     alluvium     approximately  two  and  one  half   feet   beneat.h   the  Terrace

Three   surface   of   the   Smoky  Hill   River   near     Shoenchen,      Kansas.        The

location     of   the   fossil  was   in  a   sand  pit  east  of  Shoenchen  and  south

of   the   Smoky  Hill   River   ill  Township   15   South,   Range   18  West,      in     the

NW  quarter,   of   the  NE  quart.er,   of   t.he  NW  quarter  of  Section   34.      This

index  fossil   indicates  the  Terrace  Three  surface   is  Holocene.

An  exposure   in  Terrace  Four  on  the  east  bank  of   the     Smoky     Hill

River     south     of  Bunker  Hill,   Kansas   yielded   the  pelvis  of  a   specimen

of  Bison  bison  deeply  buried   in  the  alluvial   fill.     The     locat.ion     of

the     find  was   Township   14  South,   Range   13  West,   in   the   NE   quart.er,   of

the   SE   quarter,   of   the   SE   quarter   of   Sect.ion   25.        This      fi.nd     demon-

strated     a     Holoc.ene     age   for   tile   surface   c>f   Terrace   Four   and   for   the

alluvial   fill   immediately  underneath   llie   surface   of   t.he   terrace.

All   the   bison   bones   examined   from  Terrac.e   Four     and      lower     ter-

rac.es     of   the   Smoky   Hill   River   drairiagc.   were   the   same   size   or   smaller

than   the   bones   of   modern   bison   exaiiiiiie{l   al   the   University   of     Kansas,

Museurn     of     Natural     History.        This   is   important  because  Pleistocene

bison  are   known   to  be   larger   than  l]olocene   bison.      Boiies   of  bison  are

by     far     the     most     common   fossils   of   large   animals   found   in  Holocene

deposits   throughout   the  Central  Plairis.   although  this   is  not   true   for

Pleistocene     deposits     (exc.epl   for  perhaps   t.he   last   tliousand  years   of

the   Pleistocei`e) .
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Terrace  Five   contains   a   remarkably   different  group  of   index   fos-

sils   compared   t.a   the   lower   terraces.     This   is  due   to   the  mass   extinc-

tion  of  much  of   the   large   fauna   in  Nort.h  America  at   the     end     of     the

Plc i s tocene .

The  north  bank  of   the   Smoky  Hill   River  west.   of     Pfeifer,     Kansas

yielded     the     rib     fragment     of  an  elephant,   buried  in  a  vertic.al   ex-

posure   of  Terrace  Five.      Because  no   elephant   remains   have  been     found

in     sicu     in  Holocene  deposits   in  the  Central  Plains,   the  presence  of

elephant     strongly     indicates     that     Terrace    Five       dates       to       the

Pleistocene.     The   location  of   the   elephant   rib  was  Township   15   South.

Range   17   West,    in   the   NE   quarter,      of     the     NW     quarter,      of     the     NE

quarter  of  Section   32.

The  horse   became   extinct   in   the  Central   Plains   approximately     at

the   same   lime   as   the   elephant   C{ixa   (tlie   horse  was   reintroduced   to   the

Western   Heniisphere   by   European   contact   in   very   recent.   times).      It      is

not.     suprising   that   horse   bones   appear   in   the   same   deposits   along   the

Smoky   Hill   River   that.   produce   elepliant.   remains.

A   horse   maxilla,   an  unidentified   rodeiit     bone,     an     unidentified

bird     bone     aii{]   a   snail   fauna   were   recovered   from  a   vertical   exposure

in   Terrace   Five   in   Township   15      Sout.h,      Ra[`ge      27      West.,       in      the      NE

quarter,      of      the   NE   quarter,   of   the   NW   t|uarter   of   SL>clion   12   in   Cove

County.      The   vertic`al   exposure   was   in   the   nortli     bank     of      the     Smoky

Hill   River.      Tl`e   terrace   surface  was   sixty-three   feet   above   the   Smoky

Hill   River.      Ten   feet   of   Cretaceo`is   chalk  was   visible   at   the   base     of
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the     exposure,     with     eleven   feet   of   sand   and   gravel   above   the   chalk,

and   twenty-nine   feet  of   silty   sand  above   the   sand     and     gravel.        The

upper     thirteen     feet     of   t!`e   terrace  was   not   exposed.     The  bones   and

snail   fauna  were   recovered   from  the  basal   portion  of  the  silly     sand.

The     snail      fauna      (J.   D.   Stewart,   personal   communication)   contained:

Discus   cronkhitei,   Discus   shimeki,     Vallonia

ovalis,     Succinea   avara   ??,   Retinella   electrina

grac i 1 i cos ta ,

?,   Pupilla

Succinea

muscorun   ? ,

and   Succinea grosvenori ? Discus shimeki   and Succinea     ovalis     are

present     in     Kansas     only   in   the   latt.er  part  of   the  Wisconsin  glacial

advance   (Leomrd   1952).      Therefore,   Terrace  Five     miist     date     t.o     the

Late     Wisconsin.        Discus      cronkhitei,      Discus      shiineki, and  Vallonia

gracilicosta   are   not   extant   in  Kansas,   and   these   snails   are  presently

confined   to  montane   or  boreal   regions.

The   12   Mile   Creek   site   (lo   l]e   discussed   in   grealer   detail      in     a

later     chapter)      [iear   Russel   Springs,   Kansas   has   yielded   the   bones   of

fjLEj2P   ap|i_tll+±±E   an{]   a   fluled   projec`lile   poiiit.      This   site   lies      deeply

buried   in  Terrac.e   five   on   the   Smoky   llill   River.      The   fluted   point   and

§j£Lgp  antiquus   remains   dale   lo   lhe   lat.tor  part   of   the  Wisconsin     gla-

cial     advance.        Two   radiocarbon  dates   indicate   the  site   is  just  over

10,000   years   old.

The  Duck  Creek   locality  near   Pfeifer,   Kansas   is   also   located     in

Terrace     Five.     The   author  discovered   the   fragmentary   left   scapula   of

a   horse   eroding   t-ron   the   edge   of   a   sandpit.     at     this     localit.y.        The

locality     yielded     3     wide     variety     of     small  vertebrates   and   inver-



I.`'`

21

tebrates      (Kolb,     Nelson     and     Zakrzewski      1975)      to       previous        in-

vestigators.        The   location  of   the  Duck  Creek   locality   is  Township   15

South,   Range   16  West,   in   the  NW  quarter,   of   the  NW  quarter   of  Section

27.

The   following  are  heights   of  the   terraces   above   t.he     Smoky     Hill

River  at   the  Duck  Creek  locality:

TERRACE

Floodplain

Terrac.e   One

Terrace   Two

Terrace  Three

Terrace  Four

Terrace  Five

lIEIGHT   ABOVE   STREAM   LEVEI,

13'    9"

18,    4„

25'

40'

54'    9„

62,    5„

The     Terrace     Five     alluvial     fill     is     firmly     established       as

Pleistocene.        The     fauna.   cultural   and   radiocarbon  evidence   stro[igly

indicate   a   Lat.e   W`isconsin   date   for   Terrace   Five.

It  has   been  claimed   in   the   literature   that  Terrace   Five  and     the

Duck     Creek      locality   (Kolb,   Nelsori   and   Zakrzewski    1975;   and   MCMullen

1978)   date   to   the   "Illinoian"   glacial   advance   on   the   grounds   that   the

Duck     Creek   locality   is  part   of   the   "Pfeifer  Terrace"  which   ranges   in

height   between   "35-65   feet"   above     the     Smoky     Hill     River      (MCMullen

1978:374).        This      is   a   most   extraordinary   statement  because   observa-

tion  of   the   topography  of   the   river  valley  at  the  I)uck  Creek  locality

c.learly     indicates     three     separate     terraces     between  35   and  65   feet
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above   the  Smoky  Hill   River,   not  just   one   terrace.     Two     of     the     ter-

races     in     this     height     range     above     t.he     Smoky     Hill  River  contain

Holocene   index   fossils   of  Bison  bison  and  no   evidence     whatsoever     of

"Illinoian"     fossils     has     been     revealed   in  these  deposits.     Terrace

Five.   t.he   highest   terrac.e   in   the   supposed   range     of     heights     of     the

"Pfeifer     Terrace,"     is     clearly   Late  Wisconsin  on  the  bases   of  diag-

nostic   snails,   EiE9Ln  ?ntiqu_ps_,   a   fluted     projectile     point,     and     two

radiocarbon     dales.        Furllic`rmore,    i.t   would   be   relTiarkable   if   the   next

terrac.e   higher   than     a     Holocei`e     terrace     was      "Illinoian"     and     not.

Wisconsin.        No      solid     evidence     t]aling   t.he   "Pfeifer  Terrace"   to   the

"Illinoian"   has   been   presented   by   lhosL.   researchers   claiming     such     a

dat.e.        A     Late  Wisconsin   radiocarbon   dale   has   recently   been   obtained

from   the   I)uck   Creek   locality   (persoiial   colluniinicatioii   J.      D.      Stewart)

which   apparently   settles   the   qiiest,ion.

There   are   [iumerous   terraces   above  Terrai`e   Five   on   the   Smoky   Hill

River.        Unfortunately,      a   lack   of   resources   prevenle(I   ally   syslematic

study  of   the   higher   terrai`es.     Ilowever.   one     extensive     vertical     ex-

posure  of   a   Pleistocene   terrace   90   feel   above   the  Smoky  Hill   River   ill

Cove   County  was   analyzed.      The   exposiire   is      located     in     Township      15

South,   Range   27   West,   in   the   SE   quarter,   of   the  SE  quarter,   of   the   SE

quarter   of   Section   12.     The  jaw  of  a   horse   and   the   canine   t.ooth  of     a

wolf     were   found   in   the.basal   gravel   just   above   bed   rock.   and   approx-

imately  29   feel   below   the   top   of   the   terrace.
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The  terraces   in   the  valley  of   the   Kansas   River  have  been   removed

by     stream    erosion  to  a  muck  greater  degree   than   the  terraces   in  the

Smoky  Hill  River  valley.     Several   radiocarbon     dates     have     been     ob-

t.ained     by     researchers     in     geology  and  geography   from  deeply  buried

localities   in  two   terraces   near  Bonner  Springs,   Kansas   in  the     Kansas

River    valley.        Sawn     lunber  can  be   seen  deeply  buried   in  the  Flood-

plain  on   the   east  bank  of   the  Kansas     River     in     Township     12     South,

Range     23     East,      Set.tion   5.      The   sawn   lumber   is   probably   less   than   a

hundred  years   old.     A   radiocarbon  date   from  a  pit   in  a  terrace  higher

than     the     Floodplain   in  Township   11   South,   Range   23  East,   Section   34

yielded   a   date   of   only   2,395   ±  65   years   B.P.   even   though   it  was     from

a   deeply  buried   context.      A   radiocarbon   date   of   4,290   ±   310   B.P.   came

from  a   deeply  buried   location   in  an  even  higher   terrace   in  a   vertical

bank   of   the   Kansas   River   in  Township   11   South,   Range   23   East,   Section

34   (Holein   1982).      These   radiocarbon   dates   suggest     relatively     rapid

terrace     formation      (neither     radioc.arbon     date     is     older     than     mid

Holocene).     This   sit.uation   suggests   a   pattern   of   rapid   terrace   forma-

tion     similar   to   that   observed   by   the   author   on   the   Smoky  Hill   River.

The  evidence   does   indicate   there  were  more  llolocene   terraces     on     the

Kansas     River     tban   on   the   Arkansas   River   systeili.      Hopefully,    furt.her

research  wil.i   expand   our   knowledge   about   older   terraces   on   the  Kansas

River.
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The  Arkansas   River  drainage   in   the   stale   of  Kansas     has     a     very

different     terrace     system   from  the  Smoky  Hill-Kansas   River  drainage.

The   rate   of   terrace   formation   in  the  Arkansas  River  drainage  has  been

much     slower     than   in   the   Sluoky  Hill   River   drainage.      The   terraces   on

the  Arkansas   River  drainage   are   composed  of   a  Floodplain  and     Terrac.e

One     formed  during   the  I]olocene,   a   Terrace  Two   formed   during   the   Late

Wisconsin  glacial   advance,   a   Terrace  Three   formed     durilig     the     Early

Wisconsin,      a     Terrace     Four   formed   during   the  Middle   Pleistocene   and

several   higher   terraces  which  have   not   been     studied.        This     pattern

holds     trile     for     the   area   studied  with   the   exceptio[i   of   tlie  Arkarisas

River   in   the   vicinit.y  of   the   Great   Bend   of   the  Arkansas     River     where

an     outwash  of   sand   from  dune   areas   has   apparently   caused  aggradation

to   occur   t`aster   than   uplift   could   fom   l{`rracL.s.

The   Floodplain     in     the     Arkansas     River     drainage     has     yieldet]

evidence        of        its     llolocene     affinities.        The     multicomponent     ar-

chaeological   site,14N07,   exposed   in     a     vertical     bank     cut     of     the

F16odplain     of      the   Neosho   River   ill   Neosho   County,   Kansas   has   yielded

evidence   of   an   Early   Ceramic   occ`ipatio[i.      The   Early   Ceramic   component

was   identified   on   the   basis   of  pottery   (Schmits   1973).      This   cultural

level   was   two  meters   below   the   surfai`e.      Early  Ceramic   archaeological

sites   in  Kansas   should   date   t.o   the   first  inillenium  A.D.      The   bones   of

Bison   bison   (a   llolocene   index   fossil   ill   the   Plains)   were   found     in     a

vertical     bank     cut   of   the   Floodplain   of   the   Coltonwood   River  west   of



25

Emporia   at.   Township   19   South,   Range   10   East,   in   the     NE     quarter,      of

the     Nl^/     quarter,      of     the  NIi/  quarter  of   Section  20.     The  bison  bones

were  between   33   and   39   inches   below   t.he   surface   of   the  Floodplain  and

consisted     of     vertebrae  and   fragment.s  of  a   tibia.     Bison  bison  bones

were  extracted  f ron  the  Floodplain  of   the  Little    Arkansas     River    by

Hr.      Vernon     Wedel     of     Halstead.      Kansas.      The   bison   skeleton  was   at

least  partially  articulated  and  was   located     in    Township     24     South,

Range      1      West,      in     the   NW   qiiart.er,   of   the   NW  quart{`r   of   Section   18.

Mr.   Bart  Mccollun   recovered   a   Bison  bison  skull   and   scapula   from     the

Floodplain     ac     the     water     level     of   the  Walnut   River   in  Township   33

South,   Range   4  East,   in   the   SE   quarter,   of   the  SE  quarter,   of   the     SE

quarter   of  Section   14.

Terrace   One   also   contained   evidence   indicating  a     llolocene     dat.e

for      its   genesis.      The   ari`haeological   site   14CF12  was   found   in   a   vcr-

tical   bank   of   Terrace   One   on   the   Neosho   River   in   Coffey   Count.y,      Kan-

sas.        The     cultural     layer  of   the   archaeological   site  was   2.9  meters

below   the   surface.      The   ciiltural   layer  w.is   identified  as   belonging   to

the     Archaic.     period     on   the   basis   of   the   style   of   a   projectile   pc>irlt

found   in   it    (Schmits    1973).      The   Snyder   archaeological      site      (14BU9)

is     a     buried   arc.haic   site   found   in  Terrace   One   of   the  Arkansas   River

drainage,    along   the   Walnut   River   riear   EI     Dorado,      Kansas      in     Butler

County.        Radiocarbon     dat.es      for     the     archaic     material      range   from

20±    110B.C.       Io      2,880±    105      B.C.       (Artz      1983:34).         The      deepest

radiocarbon      date      at      the      site      (250   c.in.    deep)   was   2,650   ±   125   B.C.
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which  does   not   stratigraphically  agree  with  an  older     date     above     it

(Grosser     1977).      No   Early  Ceramic   site   has   been   found   buried   in  Ter-

race  One  and  no  archaic   site   has   been   found  buried   in  the  Floodplain.

Surface     archaeological     sites     (to     t)e     discussed  more  thoroughly   in

another  chapter)   on  Terrace  One  have  yielded  projectile    points     that

indicate     a     date     nine  or  ten  thousand  years  old.     This   suggests   the

duration   of  Terrace   One  was   from  approximately   2000     B.P.      to     10,000

B.P.

The   faunal   evidence   also   siiggest.s   a   Holocene     dat.e     for     Terrace

One.           Near        the     Wallace     archaeological      site      (to     be     disc.ussed

thoroughly   in   a   later   chapter),   the   boiies   of   Bison   bison   can  be     seen

eroding   from   a   gully   in  Terrac.e   One   on   the   south   bank  of  Doyle   Creek,

a   tributary   of   t.he   Colt.onwood   River   liear   Peabody,   Kansas.      In  west.ern

Kansas,      the     bones   of  Bison  bison  were   noted   in   t.he   fills   of   Terrace

One   in   the   Arkansas   River   drainage   in   two      st.reams,      Sa[id     Creek     and

Walnut     Creek.      A   jaw   of   Bison   bist>n   was    fountl   in   a   vertical   exposure

of   Terrac.e   On(`   six   feet   below   the   surface   along   Sand   Creek     in     Town-

ship     24     South,   Range   36  West.   in   tile   SE   quarter,   of   the   SW  quarter,

of   the  NE   qLiarler   of   Section   30.      A   tibia   of   Bison     bison     was      found

six     feet     below   the   surface   in  a   vertical   exposure   in  Terrace  One   o£

Sand   Creek   in  Township   24  South,   Range   36   West,   in   the   SW  quarter,   of

the   NW  qiiarter,   of   the   SW  quarter   of   SeL`tion   30.      A   Bison   bison   tibia

was   discoverecl   buried   eight   feel   bi.low   the   surface   in  a  vertical      cut

on      the      nort.h      bank      of     Wal[iut      Creek   in   Terrace   One   at   Township   18
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South,   Range   24  West,   of   the   SW  quarter,   of   the  NW  quarter,   of   the   NW

quarter     of   Section  22.      A   Bison  bison  jaw  was   found  buried   in  a   ver-

tical   exposiire   in  the  north  bank  of  Walnut.  Creek   in     Terrace     One     at

Township     18     South,      Range     24     West,      of     the   SW  quarter,   of   the  NW

quarter,   of  the  NW  quarter  of  Section  26.

The   fills   of  Terrace  Two  and  higher  terraces   contain  Pleistocene

fauna     and     lack  diagnostic  Holocene   fauna,   indicating  the  genesis   of

these   geomorphological   units  must  be  Pleistocene.     A  small     tributary

of     the  North  Fork  of   the  Cottonwood  River   exposed   a   horse  jaw  buried

at   approximately   stream   level   in   sand   in  Terrace  Two.        The     location

is     Township      18     South,      Range     1   East.   in   the   NE   quarter,   of   the   NE

quarter,   of   t.he   NE  quarter   of   Section   5.      On   the     west     side     of     the

Little     Arkansas     River,      two     horse     teetb     were   scraped  up  by  earth

moving   equipment   in   an  excavalioii   ill   the   sand   of   the   surface   of     Ter-

race     Two      in     Township   22   South.   Range   2   West,    in   the   NE   quarter,   of

the   SE   quarter,   of   the   SW  quarter  of   Section  31.        An     elephant     foot

bone     was     plowed     f ron     a   f ield   in   the   surface   of  Terrace   Two   on   the

west   side   of   the   Little  Arkansas   River   (Ilorth  of  where   t.he   two     horse

teeth     were      found)      in     Township     22     Sout.h,   Range   2   West,   in   the   NW

quarter  of  Section   31.      Bot!i   the   horse   lL.eth   and     the     elephant     foot

bone   were   discovered   by   the   laridowrier   and   are   in   his   possession.      The

shallow  depth   at  which   the   horse   and   elephant   remains   were   found     in-

dicates     the     uppermost   alluvial   fill   beneath   the  Terrace  Two   surfac`e

along   t.he   Little  Arkansas   River   is   Pleistocene.      Several   fragments   of
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elephant     bone     were  discovered   twenty   feet   below  the   surface  of  Ter-

race  Two   near   the  Arkansas   River   in   the  vicinity   of  Cimarron,   Kansas.

The     elephant     bone     i ragnients     were      in     a   gravel   pit   at  Township   20

South,   Range   28  West,   in   the  NE   quarter,   of   the   SW  quarter.   of   the   SE

quarter  of   Section   14.

It.   is   likely   the   genesis   of  Terrace  Two  occurred  at     least     par-

tially   in   the  Late  Wisconsin.     This   can  be   inferred   from  the  observa-

tion   that   Terrace  Two     occ.urs     between     Terrace     One     which     contains

Holocene     index     fossils     (including  projectile  point  st.yles   that   in-

dicate  an  early  Holocene   date),   and  Terrace  Three  which  contains      in-

dex   fossils   of   the  Early  Wisconsin.

Terrace  Three   on   the  Arkansas   River   drainage     c.ontains     niimerous

exposures     wit.h     many     vertebrate      fossils.        A   gravi.I   pit.   in  Terrac.e

Three   near   Plynioulh,   Kansas   yieldetl   mairmoth     molars,      lusk      fragments

and     horse      leech.      The   fossils   wert`   dis(`t>vc.red   in   concrc.tions   by   the

la[idowner,   Mr.      John   Becht.hold.      The   location   is   on   t.he   north   side   of

the      Coltoriwood     River   in   Township   19   So`ith,   Range   10   East,    in   the   NW

quarter,   of   the  NW  quart.er  of   section   9.     Another   gravel   pit   in     Ter-

race     Three,      located   on   the   nort.h   side   of   the   South  Fork  of   the   Cot.-

lonwood   River,   has  yielded   fossils   of  mal]unoth,   horse,   large  bison   and

coyote.        The   gravel   pit   exposes   both  Terrace  Three  and  Terrace  Four.

The  Terrace  Three   deposit   is  on   the  west   face  of     the     pit.        A     vir-

tually   Complete   skull   of   a   mammoth  was   removed   from   the   Terrace   Three

(leposit   al   this   sandpit   by   Professor   S.    L.   Loewen   and   the   spec.imen   is
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now     in     storage     at     Tabor   College   in  Hillsboro.   Kansas.      A  mandible

belonging  to   the   skull   largely  disi[`tegrated  upon   removal.     This   fos-

sil   rich  gravel   pit  belongs   to  Mr.   Menno  Jost  and   is   located   in  Town-

ship   20   South,   Range  2  East   in  the  NE  quarter,   of   the  NE  quarter,     of

the  NW  quarter  of  Section   17.      In  another  gravel   pit   in  Terrace  Three

along   the   South  Fork  of   the   Cottonwod   River,   Mr.   William  Dalke     found

a     maminoth     tooth  and  presented   it   to  Tabor  College.     The   location  of

the  gravel  pit   is  Township  20  South,   Range  2  East,   in  the  NW     qllarter

of     the     SW     quarter,     of   the  NW  quarter  of   Section   17.     Fragments   of

elephant   limb  bones  were   found  by  the  author  on  the  surface     of     Ter-

rac.e     Three     at   two   locations   on   the   South   Cottonwood  River;   at  Town-

ship   20   South,   Range   1   East,   of   the   SE   quar`ter,   of   the  NE   quarter,   of

the     NE   qiiarter   of   Section   13;   and   Township   20   South,   Range   1   East   of

t.he   SE   quart.er,   of   the   NW   qitarter,   of   tile   NW   quarter   of     Section      13.

These      fossil   frognienls   had   been   plowed   from   the   sloping   edge   of   Ter-

rac.e   Three.      The   author   discoverL.d   several    fragments   of   mammoth   tooth

plowed      fron`     the   edge   of   Terrace   Thrc`e   on   the   South   Cottonwood   River

in   Township   20   South,   Range   I   East,   of   the     NW     q`iarter,      of     the     SE

qiiarter,   of   the   NE   quarter  of   Sectio[i   14.

A  mamunoth   skull,lacking   only   t.he   tusks,   was   discovered     by     the

author     at     the     base     of     Terrace     Three   on   the  North  Fork  of  Walnut

Creek.      The   specimen   is   now   on     display     at     the     Museum     of     Natural

llistory   at   the   University   of  Kansas.     Measuremenls   of   lhe   upper   third

molar   enamel   plate   thicknesses   (Schultz,   Tanner,   and  Martin   1972)   in-
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dicate     an     Early  Wisconsin   date   for   this   mammoth.      The  mammoth   skull

is   too   fragile   a   fossil   to   have  bL`en   sec`ondarily     redeposited     intact

more   than  a   few  year.s   after   the   death  of   t.his   partic`ular  animal.      The

absence   of   tusks,   lower  jaw,   alid  poslcrai!iial   bones   does   suggest     the

skull     was   moved,   presumably   by   flowing  water,   after   the   death  of   the

inammoth  and  decomposition  of   the   tissues   that  held   the   skull     to     t.he

rest     of     the  body.     The   skull  might  have   floated   in  water  because   of

the  buoyancy   imparted  by  decomposition  emptying   the     cranial     cavity.

Rising  water  would  buoy   the  brain   case   upward   permitt.ing   t.he   tusks   to

drop   ollt.   and   allowing   t.he   skull   lo   float   an   uliknown   distance   from   the

rest     of     the     skeleton.        The  metapodial   of   a   horse   was   found   in   the

same   terrace   exposure,   in   lhe   same     straligraphic     position,      approx-

imately     200      feet     upstream   from   the   mainmoth   skull.      The   location   of

the   skull   was   Township   17   South.   Rai`ge   25   West   in   the   SE   quarter,      of

the   NW  quarter,   of   the   SW   (iuarter   of   Section   32.

Horse   teeth   fragments   were     discovered     by     the     author     140     cm

beneath     the     surface     of  Terrace  Three   in  a  vertical   cut  of   the   east

bank   of  Walnut   Creek.      The   locat.ion  was   Township   18   South,      Range      24

West,   in   the  NW  qliarter,   of   the  NE   quarter,   of   the   SE   quarter  of   Sec-

tion   18.

The  author  discovered  an  elephant   rib  buried   30   feet     below     the

top     of  Terrace   Three   in   a   block  of   alluvium  that  may  have   slumped   to

its   position   of   discovery   from  a   positio[i  higher   in   the   terrace.      The

loc.ality      is      in   t.he   south   bank   of   Wdli`ul   Crei.k   in   Township   ]7   South,
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Range   26  West   in   the  NW  quarter,   of   t.lie  NE   quarter,   of   the  NE   quarter

of  Section  36.

A  slope   of  Terrace  Three  on     the     north     bank     of     Walnut     Creek

yielded     a     femoral   fragment   from  an  elephant   and  a   horse   tooth.     The

specimens  were   lying  at  the  base  of  an  eroding  edge     of     the     terrace

and  the  specimens   had  obviously  eroded  out  of  t.he   terrace   fill   f ron  a

position  higher  than  the  point  of    discovery.       The     locality     is     in

Township      18     South,      Range     25     West,      in     the   NW  quarter,   of   the  NW

quarter,   of  the  NE  quarter  of  Section  4.

A  sandpit   in  Terrace  Three  on   the  Arkansas   River  yielded  mainmoth

remains.        Two     lower   3rd  molars   of   a   mairmoth   (probably   from   the   same

individual)   were   found   in  this   pit   in   the   summer  of     1978     by     Maxine

Ralston     and     Edward     Ply.        The   teeth   are   now   in   the  Hamilton   County

Museum   in   Syrai`use,   Kansas.      Thc.     average      thickliess     of      the     enamel

plates     of     the     left     lower  molar   was   2.27   mm   and   of   the   right   lower

molar   enamel   plates   was   2.05   nun.      Acc.ording   to   the      system     developed

by     researchers     at     the     University   of  Nebraska   (Schullz,   Tanner   and

Martin   1972),    these   manunolh   teeth   should   date   t.o   the   Early   Wisconsin.

Tusk     and  mandible   fragments   of  elephant  were   also   found   at   this   pit..

The  height  of   the   terrace  where   the  sandpit   is   located   is     44.5     feet

above     the     bed     of     the     Arkansas  River.     The   location  of   the  pit   is

Township   24   South,   Range   40   West,      in      t.he      SW     quart.er,      of     the     NW

quarter,   of   the   SW  quarter  of   Section  9.



32

Exposures   of  Terrace  Four   in   the  Arkansas     River     drainage     were

much     less     f requently     encountered     t.ham  exposures   in  Terrace  Three.

The  bones   of  elephant   and  horse  were   rc`covered  by   the   author   from     an

exposure     ill    Terrace     Four     al     the     same     gravel     pit     thatyielded

Pleistocene   fauna   from  an  exposure   in  Terrace  Three  mentioned  earlier

in     t.his     chapter.        This     sa!id  pit   is   on  the  north  side   of   the  South

CoctonwoodRiver   inTownship     20     South,      Range     2     East      in     the     NE

quarter,     of     the     NE     quarter,   of   the  NW  quarter   of  Section   17.     The

Terrace  Four  exposure   that  yielded  the  Pleistocene   fauna     is     on     the

east.     face     of     the     gravel   pit.     Horse   teeth  were   discovered  eroding

f rolTI  a  vertical   exposure   approximately   eight   feet  beneath  the   top     of

the     terrace,     while   a   foot   bone   of  an   elephant  was   discovered   at   the

base   of   the   exposure.

A   marrmoch   jaw   was   recovered   by   Mr.      Vernon     Wedel      of     llalstead,

Kansas      from     an     exposiire      in     Terrac`i`   Four   on   lhe   nort.h   bank   of   the

Little   Arkansas   River.      The   location   is   Township   22     South,      Range     2

West,   of   the  N   half   of  Section   31.     A   large   fragment   of   a   lower   third

uolar   from   the  mandible   in   the   possession   of  Mr.      Wedel     had     a     mean

9namel     plate     thickness     of     2.35     iurn.     The   enamel   plates   were   t.hic.k

3nough     to     suggest     the     likelihood     of     a       pre-Wisconsin        (Middle

'leiscocene)     date     for     Terrace     Four   rather   than  an  Early  Wisconsin

late .

Additional   terraces   ext.end   lip     the     valley     walls      from     Terrace

Tour.      These   terraces   were   not   studied.
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The   elevations   above   stream   level   of   the   terraces   on   the     Arkan-

sas     River   drainage   are   shown   below.      The  measurements   were  made  with

a   hand   level.     The  Arkansas   River  near     Cimarron     had     the     following

terrace  measurements:

TERRACE

Floodplain

Terrace  One

Terrace   Two

Terrace  Three

lIEIGIIT   ABOVE   STREAM   I.EVEI.

7'6„

22'    6„

32'

43'

The  measurements  were  made   in  the  vicinity  of   the   gravel  pit   in     Ter-

race     Two     that  yielded  elephant   remains  previously  described   in  this

chapter  at  Township   26   South,   Range   28  West,   in   the     NE     quarter,      of

t.he   SW  quarter,   of   the   SE   quarter   of   Section   14.

Measureme[its   on   t.he   t.erraces   of   tlie   North   Fork   of     Walnut.     Creek

in   the  vicinity  of   a   mammoth   skull   (previously  mentioned)   yielded   the

following   information:

TERRACE

Floodplain

Terrace   One

Terrace   Two

Terrace  Three

HEIGHT   ABoVE   sTREAri   I.EVEL

lot    6„

29'    3„

36'    6„

48'    9„

The   locat.ion   of   the  measured   terraces   is   Township   17   South,   Range     25

W'est.,    in   t.he   SE   quarter,   of   the   NW   quarter,   of   the   SW   quarter   of   Sec-

tion   32.
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The  preceeding   t.wo   sets   of   terrace  measuremenls   are     typical     of

what     the     author     observed     in     western  Kansas   on   the  Arkansas   River

drainage.     The  height  of  one   terrace     surface     over     another     terrace

surface  was   remarkably  uniform,   although   the  height  of  the   floodplain

over  the  stream  level  was  quite  variable.     The  height  of  one     terrace

surface     over     another   in   the  Arkansas   River  drainage   differs  between

eastern  Kansas   a[id  western  Kansas   primarily  in   the  height  of     Terrace

One     over     the     Floodplain.      In  western  Kansas,   the  height  of  Terrace

One  over  the  Floodplain  on   the  Arkansas  {lrainage   is     at     least     three

times   greater   than   il   is   in  easter[i   Ka[isas.     Otherwise,   the  height   of

one   terrace   over   another   is   remarkably   similar   in   the  Arkansas     River

drainage   in   both  eastern  and  western  Kansas.

In   eastern   Kansas,    the   terrace   n`easiirements   on   lhe   Little   Arkan-

sas      river      in   the   vicinity   of   a   manimoth   jaw   f rom   the   fill   of   Terrace

I.`our   were:

TERRACE

Floodplain

Terrace   One

Terrace   Two

Terrace  Three

Terrace  Four

llEIGIITS    ABOVE.    STREAM    LE.VEL

12`     6„

16'    6„

22'

36'

41'

The   location   of   the   measurements   was   Township   22   South,   Range   2  West,

in   the  N   half   of   Section   31.
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Tbe   terrace  measurements   on  an  eastern  Kansas   locality  on     Doyle

Creek     (a     tributary     of     the     Cottonwood  River)   at   the  Wallace  Site,

Were :

TERRACE

Floodplain

Terrace  One

Terrace  Two

Terrace  Three

HEIGHTS   ABOVE   STREAM   LEVEL

10'

15'

24,

36'

The   location   is   Township   21   South,   Ralige  4  East,   in   the     NW     quarter,

of   the   NW  quarter,   of   the   NW  quart.er   of   Section   31.

One  major  exception   to   the   t.erraces  previously  described   for   the

Arkansas     River     drainage   can  be   found  on   the  Arkansas   River   f ron   the

beginning  of   the  Great   Bend  of   the  Arkansas  River  to  a     yet     undeter-

mined     point     downstream     from     Wichila,   Karisas,   where   the   floodplain

shows   dramatic   evidenc.e   of   aggrading.      The   aggradat.ion   is   in   striking

contrast     to     the   dowr`   cutting  documelited   in   this   chapter   for   the   up-

stream  portion   of   the   Arkansas   River   and     for     tributaries     from     the

north   (t.he  only   tributaries   studied).     The   Little  Arkansas   River   ter-

races   clearly  altenliate   in  height   as   thLi   Little     Arkansas     River     ap-

proaches     its     juncture     with   the  Arka[isas   River.     This   appears   to   be

related   to   sediment  backing   up   f ron   tl`e     Arkansas     River     Valley     and

burying     the     terraces   of   the   tributaries.     The  author  believes     t.his

local  ef feet   results   f ron  out.wash  of   sand   i ron  large  dune     i ields     in

the     Great     Bend     area     that   causes   the  Arkansas  River  valley  to   fill
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with  sand  at   a   fast.er   rate   than  uplift   can   create   terraces.        Because

the  northern   tributaries   are  not.  acquiring   large   amounts  of  sand   from

the  dune   fields,   the  tributaries  downcut  and  create     terraces     except

where     the     sand   from   the  Arkansas   River  Valley  backs   over  them.     The

Great   Bend  tract   (the  Kinsley  dune  tract)   is   the   largest    dune     tract

in     Kansas     and     one     of     the   larger  dune   t.racts   in  the  United  States

(Frye   and   Leonard   1952).      The   time   period(s)   when   sand   in     t.he     Great.

Be[id  area   began   lo   form   the   dune   f ields   is   not   known.      11   is   possible

the   aridity   of   the  Holoc.ene  may   have  been   an   important   fac.tor   in   dune

formation   in   this   area   by   lesseni[ig   the   vegetation   cover.

2.4 TERRACE    SYSTE}IS    COMPARED

In   conclusion,   the  Arkansas   River  drainage   has   a   Floodplain     and

Terrace     Oni`      d.iling   to   l!ie   lloloi`ei`L`,   a   Terrace   Two   and   Terrace   Three

tlalirig   to   the   Wisconsin,   and   a   Terrai`e   Four   probably     dating      lo      lhe

Middle     P1.eislocene.         The     Arkansas   River   valley   at   the   beginning   of

the   Great   Bend   and   downstream   for   an   unknown     distance      is     aggrading

probably     due   lo   a   massive   oulwash   of   sand   f ron  the   dune   areas   of   the

Great.   Bend   and   thus   is   an  exception   to   the   terrace   system.      The     Kan-

sas     River     drainage     as     judged     by   the  Smoky  Hill   River,   presents   a

remarkably  different   terrace   system   from  the  Arkansas  River  drainage.

The     Smoky     Hill     River   terrace   system  contains   a   Floodplain,   Terrace

One,   Terrace  Two,   Terrace  Three,      and     Terrace     Four     dating     to     the

Holoc.ene,   and   a   Terrace   Five   dating   to   the   Wisconsin.
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TERRACE   GENESIS

3.1      TEE    IMPORTANCE   OF   FLOWING   WATER

Flowing  water  has  been  the  primary  agency  shaping  tbe  topography

of    Kansas.       Wind  and  glacial  action  are   important   in  certain  areas,

but  are  illinor   factors   compared  to  i lowing  water     when     the     state     is

considered   as   a  whole.

The  old  adage  "water  always   flows   down  hill"   is     an     observation

describing     the  obvious   fact  that  gravity   is   responsible   for  the   flow

of  water   in  streams.      Streams   flow   from     surfaces     further     from     the

cent.er    of     the     earth  to  surfaces   closer   to   the   center  of  the  earth.

Therefore,   when  scientifically   studying     the     stream    pattern     of     an

area,   the  most   important   piece   of   knowledge   to   be   obtained   is   why   the

surface   being   studied   is   higher   t.han  an   adjacent   surface.     As   far     as

the     scientific   study  of   a   stream   is   concerned.   all   other   facts   about

the   stream   literally   "flow"   from   this   bit   of   knowledge.

All   st.reams   in   the   state  of  Kansas   are  part  of     the     Mississippi

drainage     and     eventually     empty     into   the   Gulf  of  Mexico,   except   for

White   Woman   Creek   which     empties      int.o     a     basin     in     Western     Kansas

(Figure     I).        The  most   important   quest.ion  in  studying   the   streams   of

Kansas   is   why   the   surface   of   Kansas   is   higher   than   the   Gulf     of     Hex-
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The  state  of  Kansas   lies  entirely  within  an     area     described     by

geologists     as     the     Central   Stable   Region.      Merriam   (1963:13)   in  his

review  of  Kansas   geology  described   Kansas   as   "ideally   situated..."   to

study     the   "stable   interior  of  North  America..."   and   that   "Nothing   in

the   geological   makeup   is   dramatic   or   spc.i`tacular..."   11   is   almost     as

if     geologists     were     trying  to  make   the   stereotype  of  Kansas   conser-

vatism  palpable   in   geological   form.

It      is     `1bundantly     clear     froin     empirical      evidence,      that     the

traditional     view     of     Kalisas     geology     as   one   of   great.   stability,    is

simply  not   so.      The   ultimat.e   destination     of     the     water     that      flows

through     Kansas,      is   the   Gulf   of   }lexic.o   approximately   500   miles   south

of   the   slate.      The   port   of   Galveston,   Texas   is   almost.     due      south     of

Lawrence,      Kansas.         If   Kansas   was   very   st.able   geologically,    then   you

would   expect   lhal   over   the  millions   of  years   of   the   Cenozoic     that     a

well     developed     drainage     of     the     stale,   oriented   toward   the   south,

would   have   formed.      This   drainage  pattern   has   not   occ.urred.      Most     of

the     drainage     of     the  st.ate   has   too   definite  an  eastward   trend   to   be

part   of   a   simple   south  or   south-southeast   drainage   into   the     Gulf     of

Mexico.        This   drainage  pattern   calinot   be   explained  by   deflec.tion  due

to   bedrock   formations   opposing   the   nat.ural   direction  of   stream     flow.

The     different.     strat.a     of     bed      rock   in   Kansas   tend   to   be   exposed   in
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north-south  bands.     If  bed   rock  deflection  was   the     principal     factor

in    determining     the  direction  of  streams   in  the  st.ale,   then  a  south-

ward  orientation  would   be  expected,   which  does   not     occur.        Many     of

the     principal     streams   flow  across   the  exposed  rock  beds   in  apparent

"disregard"   of   them   (Fent   1950:81).

Uplift     is     a     geological     phenomenon     that     would     explain     the

drainage     of     Kansas.        However,     uplift   runs   against.   the   traditional

view   that  Kansas.  is   an  example   of  a   "stable"   geological   setting.     The

remains   of   Upper   Cretaceous   seabeds   in  western  Ka[isas   more   than   3,700

feet  above   the  present   sea   level,   could  only   represent  uplift     on     an

awesome     scale.         Although   the   sea   level   was   probably   somewhat   higher

in   the   Cretaceous   (seawater  was   not   lied   up   in   ice   caps)      the     uplift

must      have     been   in   excess   of   3.700   feet.      Two   factors   more   than   c.om-

pensate   for   the   higher   Cretac.eous   sea   l|>vi.ls,1)   t.lie   seabeds   were   ob-

viously      formc?d     beneath     sea      level,      and   2)   a   considerable   depth   of

deposit   has   been  eroded   from   the   top   of   t.he   Cretaceous   deposits   so   we

know     that.     existing   seabeds   were   not   the   uppermost   that   once   existed

in   the   slate.     Although  early  Terti;]ry  deposits   are     not     present     in

the     state     of     Kansas,   it   is   reasonably   certain  that   the  uplift   that

raised   the   Cretaceous   seabeds   occurred   in   the   Ceriozoic   (the   most      re-

cent     era)      because   Paleocene   sea   deposit.s   (the   Cannonball   Formatio[l)

are   found   north  of   Kansas,   which   indicates   that  at   least  part   of     the

modern     Plains   was   still   iilundaled   in   the   early   Ceiiozoic.      The   belief

held  by  many  geologists   that   Kansas   is   a   stable   region   is   simply     nol
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tenable     when     one     looks   at   the   obvious   evitlence   of   uplift   exceeding

3,700   feet   in   the  most   recent   geological   era.        Instead     of     being     a

stable     geologic.al     area,     Kansas      is     an  area   of   impressive  vertic.al

dynamics .

3.3      UPLIFT   AND   STREAM   TERRACES

The   author`s   initial   interest   in  uplift   in  Kansas  was   c.aused     by

observations     on     stream     terraces  while   trying   to  piit  archaeological

sites   in  a   geologii`al   framework.      Several   fai`ls     al]out.     t.he     terraces

suggested   they  were   produced  by   uplift.

An  alluvial   terrac.e   is   a   surface  which   is   a   relic   floodplain   (an

active      flootlpla.in     is     somet.imes      referred   to   as   Terrace   Zero).      Al-

luvial   terraces   can  be   created  by  several   agencies     such     as     uplift.,

climatic.      c.flange,      aiid   flui`lu<itioi\s    il`   siia    level.      Sea   level   fluct.ua-

t.ion   can   be   ruled   out   as   a     cause     ol`      lerrac`e      formation     in     Karisas

because     of   the   great   dist.ance   lo   the   sea   and   because   the   terraces   do

not   seem   to   decline   in   height   over   the   floodplain     as     one     goes      uLp-

st.ream   (whic.h   one   would   expect.   in   a   base   level   phenomenon   such   as   sea

level   fluct.ualion).      Climate   change     can     cause     both     aggrading     and

degrading     in     a   stream  by  causing   such   things   as   vegetational   change

which  alters   runoff  and   supply  of  sediment   to  a   streaili.        The     effect

of     climatic   change  as   the  most   important   fact.or   in  terrace   formation

in  Kansas   can     also     be     eliminated.        Two     quite     different     terrace

systems,     one     on     the     Arkansas   River   drainage,   and   the  other  on   the
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Smoky  Hill   River   drainage  exist   in  Kansas   (Figure   2).     Because     these

two     terrace   systems   are   in  close  proximity   (they  share  a   long  coirmon

divide),   and   share   similar  vegetation,   it.  would     be     inc.redible     that

such     different     terrace     systems   could  be   caused  by  climatic.  change.

To  have  produced  two  such  terrace   systems  by  climate  would     have     re-

quired     two     radically    different.     adjacent   climatic  zones   (having  an

east-west  border)   on  the  Plains  which  is  highly     improbable     and     for

which     there     is     not  one  piece  of  evidence.     In  addition,   neither  of

these  terrace  systems  mesh  with  tbe  changes  of  vegetation  recorded  at

Muscocah,      the     only     long     pollen     sequence   in   Kansas   (Gruger   1973).

Since  vegetational   cover  varies   betweeri  t.ributaries   and  main     streains

we     should     expect     to     see     idiosyncratic     terrace     systems     in     t.he

tributaries,   which  are   not.   observed.

The  most   reasonable   explanatiol`   for     tile     terrace     sequences     in

Kansas   is   uplift.      This   should   not  be   surprising   considering   the  mas-

sive   uplift   known   to   have   occurred   in     Kansas     during     the     Cenozoic.

Climate  may   have  played   a  part   in   t.errace   formation   in  Kansas,   but   it

is   not   the   key  variable.     The     t.erraces     suggest     t.hat     the     Arkansas

River     drainage     is     uplifting     at   a   slower   rate   than   the   Smoky  l{ill-

Kansas     River     drainage.        If     this     observation     is     correct,     three

geological     situations   should  occur:    1)   parallel   drainages   on  a   slope

should  become   segregated  on  different   areas   of     differential     uplift,

2)     the     drainage  divide  between   the   two   areas   of  differential   uplift

should   show  peculiarities   in  draii`age,   and     3)      the     area     of     faster
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uplift     and     particularly     t.he     area   next   to  the  divide   should  be   the

site  of  a   relatively  high  frequency  of  earthquakes.

A   drainage   on  a   slope   should   become     conf ined     to     one     area     of

uplift.        IC     should     not   cross   int.o  an  area  with  a  different   rate   of

uplift,   assuring   that  one  area   of  uplift  is   not  upslope   from  another.

Headward     erosion     from     the     area     of   faster  uplift   into   the  area  of

slower  uplift,   will   eventually   lose   its   headwaters     Lo     t.he     area     of

slower     uplift,     because     of  vertical   displacement.   in   the   stream  bed.

Headward   erosion   from  the   area  of  slower     uplift     into     the     area     of

faster    uplift,     will     tend     to    be  pirated  by  the   faster  downcutting

streams   centered   in  the   faster  uplift     area.        The     end     results     are

separate     drainage  pact.erns   reflecting  sc`parate  areas   of  differential

uplift.      In  none   of   the   streams   investigat.ed  was   thert`     a     stream     in

one  drainagl.,   with   the   terrace   system  of   the  other  drainage.

Between   the   two  areas   of   differelilial     uplift     there     should     be

some     topographic     disturbances   reflecti[`g  distortions   in   the  earth's

crust  and     not     the     regular     drainage     pattern.        These     topographic

disturbances     should     produce     drainage     anomalies.      The   formation  of

large  basins   are  examples   of  this   phenomenon,     and     they     occiir     just

south     of     the   southern   divide   of   the   Smoky  Hill-Kansas   River.     White

Woman  Basin   is   t.he   only   large   scale     internally     drained     t.opographic

feature     in     the     state.        White   Woman   Basin  has   an   ancient   abandoned

valley   that   drained   into   the  Arkansas   River  near   Garden     City.        This

indicates   that.   white   Woman   Creek  was   orii`e   a   tributary   of   the   Arkansas
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River,   but  was   eventually   "swallowed"   by   the   formation  of  White   Woman

Basin.        Since     this   basin  would   have  been   filled   in  by  the  Ogallala,

the  st.ructural   change   that.   created   llie  basin  must   have  been  occurring

during     post     Ogallala     times.     Another   ex.imple,   Cheyenne   Bottoms,   is

located  a   short  distance   south  of   the   Smoky  Hill  River     divide.        The

basin  was  not  due   to  salt  solut.ion,   but   to   structural   change   that   can

be   detected   below   the   Hut.chinson   salt   formation   (Bayne     1977).        This

sort    of   interruption  of  drainage  patterns   is  just  what  one  would  ex-

pect  from  topographic     disruption    due     to     differentially    uplifting

masses   of   land.

Another  peculiarity  of   the  drainage   of   the  divide     is     that     the

docuinented     captures     of     streams   along   the   divide   have   occurred   in  a

way  opposite   lo   what   one  would   expect.   if   mature     streams     were     in     a

tectonically     stable     region.      The   Mcpherson  Valley   (rent   1950;   Bayne

and  rent   1963)   indicates   that  most   of   the   Smoky     Hill     River     drained

southeastward   into   the  Arkansas   River   in   the   past,   but  was   later   cap-

Cured   by   headward   erosion   of   the   Kans<is   River     drainage.         The     water

draining     through     the  Arkansas   River  has   a   steeper  gradient   into   the

Gulf   of  Mexico   than  water     draining     through     the     Smoky     Hill-Kansas

River     into     the     Gulf     of  Mexico   froln   the   point   of   capture.      This   is

because   the   Arkansas  River   flows   in   a   southeasterly  direction     toward

the     Mississippi     River   and   the   Gulf   of   Mexico   and   thus   covers   a   muc`h

shorter   distanc`e   t.o   descend   to   its   base   level,   than     t.he     water      from

the   Smoky   Hill-Kansas   River   drairiage   t.hat   flows   almost   due   east   ur`lil
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St.   Louis,   Missouri,   where   the   water   flows   south   to   the   Gulf   of     Mex-

ico.        Thus,      at   the  Mcpherson  valley   the   drainage   system  with   lesser

gradient   cat)lured   the   draina8-e   system  with  greater     gradient..        Wat.er

flows     downhill,      thus   the   capture   at   t.lie   Mcpherson  Valley   could   only

have  been   ac`con`plished   by   tect.onic   intervention,   because      in     a     tec-

tonically   stable   region   t.he  Arkansas  River   drainage  would  be  expel`ted

to   c.apture   the  Kansas  River  drainage   rather   than  the   reverse.

Earthquakes   also   occur  as     predicted.        Twenty-five     earthquakes

have     been      recorded      in     Kansas   since   1867    (DUBois   and   Wilson   1978).

Seventy-two  percent   of   t.he   recorded   earthquake  epicenters     in     Kansas

occurred     o[i     or     north     of     the   divide   between   the   Smoky  IIill-Kansas

River  drainage  .and   the   Arka[isas   River   drainage.      Furthermore,   56   per-

cent   of   the   stale's   recor{]ed   earthquakes   occurred   in   a   narrow  band   25

miles   wide   alo[ig   the   edge   of   llie   soullii`rn   {livitle   of   the      Smoky      Hill-

Kansas   River.      The   author   aLtributc.s   t.Ii{`    1927   M(`Plierson   earlliquake   lo

the   southern   divide   of   the   Snioky  llill   River   (it     was     eit.her     on     the

divide     or   a   I-ew   kilometers   south   of   it).      This   is   precisely  what.   one

would   expec`t   if   the   Smoky   Hill-Kansas   River     drainage     was     uplifting

faster     than     the     Arkansas     drainage.      The   number   of   earthquakes   was

greater   in   the   area  of  niost.   rapid  uplift   and   the  earthquakes   are   con-

cent.rated     where     the     more     rapidly     uplifting  drainage  would   create

friction  with   the   slower  uplifting  drainage.

Before   this   research,   it   was   believed   that   t.he   Nemaha     anticline

was   a   oiajor    f,ictor   in   c.ausil`g   earthtiut`ikes    in   Karisas.      This   belief-may
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have   to  be  modified.

There  are   five  earthquakes     known     to     have     epicent.ers     on     the

Nemaha   ridge  with  an  area   of   approximately   5,328   square  miles   (Figure

3).      The   average   number   of   earthquakes   in   Kansas   for   all   area   of     com-

parable      size      is      1.61918.        Using   the   Kolmogorov-Smirnov  one   sample

Test   (Siegel   1956:47-52)   the   number     of     earthquakes      in     Kansas     oc-

curring  within   the  Nemaha   Ridge  was   no  more   than  could  be   expected   to

occur     by     chance     at     the      .01      level     of     significance.        Thus,      no

statistical     support     was      found     for     the     Nemaha   Ridge   as   a   primary

causal   fac.tor   of   earthquakes   in  Kansas.

However,   if   a   25   mile   wide   band   along   t.lie   nort.hem  edge     of     the

southern   divide_   of   the   Smoky  Hill-Kaiisas   River   (Figure   4),   an   area   of

approximately   10,152   square   miles,   is   consi`]ered,   one     observes      that

14      earthquakes      took   place,   wheri   oiie   would   expei`13.0852   earthquakes

in   an   area   of   comparable   size    ill   the   st;ile     of     Kansas.         The     earth-

tiuakes   in   the   I`orlhern   edge   of   the   southern   divit]e   of   the   Smoky   llill-

Kaiisas   River,   coinpared   lo   earlliquakes   in  Kansas   outside   this   area   are

more     nlunerous      than     would   be   expected   to   occur   by   chance   at   the   .01

level   of   significanc.e  when  analyzed     by     the     Kolmogorov-Smirnov     One

Sample   Test.

The   only  Cart.hquake   epicenters   that.   occur   on     the     Nemaha     Ridge

are     in     the     area     intersected     by   the  nort.hem  edge  of   t.he   southern

divide   of   the   Kansas   River  dri}inuge   (Figure   5).      If   the   area     of      in-

tersection        is        discounted,      therc`     iire     Ilo     earth(iuake     epicent.ers
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remaiaing  on   the  Nemaha  Ridge.     However,   there  are  still   9   earthquake

epicenters   on  the   remaining  area  of   the  nortbern  edge  of   the  southern

divide  of  the     Kansas     River     drainage     (approximately     9,572     square

miles) .

The  oiitcome  of    the     statistical     analysis     is     consistent    with

earthquakes    being    the    result  of  different.ial  uplift  of  the  state's

major  drainages.       The     statistical     analysis     is     inc.onsistent     with

earthquakes   being  primarily   caused   by  movements   in   the  Nemaha  Ridge.

Statistics  aside,   the  earthquake  epicenters  of    Kansas     plot     at

almost     a     right     angle     across     the  Nemaha  Ridge   (Figure   3).      If   the

Nemaha  Ridge  was   a   princ.ipal   factor   in  generatiDg  earthquakes   in  Kan-

sas,     we     should  expect   to   see   earthquakes   plotted  on  and  parallel   to

the  Nemaha   Ridge   and  probably  very  near   its   eastern  edge     (where     the

principal     area     of     faulting     is).        This   is   clearly  not  what   is   ob-

served.

The   hypothesis     of     differeiilial      uplift     in     Kansas     should     be

studied      further.        An   attem|]t   sliould   be   mode   lo   locale   an   underlying

geological   structure   that  would   conform   to   the   .southern  divide   of   the

Smoky     Hill-Kansas     River.         The     earthqiiakes     plotted   in   Kansas   inilst

represent   the   shifting  of  underground   structures,   although   they     have

never     been     demonstrated   to   conform   to   known   uriderground   strlictures.

Large   structures   that   c'ould   be   responsible     for     earthquake     patterns

may     prove     very  difficult   to   find.     This  was   certainly   the   situation

at  New  Madrid  Missouri,   epicenter  of   the   largest   earthquake   in     North
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America     in     recorded  history.     The   structure  probably   responsible.   a

graben   fifty  miles   wide   and   two   hundred  miles     long,     was     discovered

very     recently  only  after  an   intensive   search  of   the  area  was  made   to

discover   t.he   soiirce  of   the  earthquake.     The   lesson  this   should     teach

us     is   that  we  do  not  know  all   t.he   large  structures   that  cause  earth-

quakes   in  the  central  United  States,   and   that  even   though  the     struc-

tures     are     of     large   size  and  earthquakes   indicat.e   t.heir  approximate

location,   that   they  may  still  be  difficult   to   identify.

The  hypothesis   that  uplift  has     resulted     in     the     formation     of

Quaternary     stream     terraces   is   the   simplest   available  explanation  of

the   data.      It   is   also   t.he   only  available  hypothesis  with     significant

evidence     to   siipport   it,   that   can  explain   the   forination  of   the   stream

terraces   discussed   in   this   dissertalioli.

The   rate   of   uplift   I`ecessary   lo   oi`i`comi)lish   lhc      dowricult.ing     of

streams     sinc`e   the   Ogallala   (a   Tertiary   deposit   representing  a   period

of   aggradation   in   the   stale)   c`an     be     calculat.ed.        The     author     will

demonstrate     il     is     quite   colisislent  with  the  average   rate  of   uplif l

known   lo   have   occurred   in   the   Cenozoic   to   lift   the  Cretaceous   seabeds

in  western  Kansas   to   their  prese[it   elevation  of   3,700   feet.

Precisely  when  Kansas   rose   above   sea   level   is     riot     known.        The

rocks     in     the     state   that  would  provide   t.his   information  have  eroded

away.      However,   the   presenc.e   of   a   Cenozoic   sea   in   the   Cannonball   for-

nation     north     o£     Kansas,   suggests   t.hat   a[i   area   of   the  present   Great.

Plains     was     al      least     partially     below     sea     level     in     t.he     middle
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Paleocene.        The   Puerc'an   (early   Paleocene)   has   a   t]ate   of  64.9   million

years  near   its   base   and  a  post-Puercan  dat.e     of     58.7     million     years

(Savage      1975).        The   Kansas   rise   above   sealevel   might   post   date   58.7

million  years   ago.      If  3,700   feet.  of  elevation     is     divided     by     58.7

million     years,      it  would   indicate   a  minimuni  of  approximately  63   feet

of  uplift  per  million  years.

The  maximum   incision  of  streams   through   the  Ogallala   in     western

Kansas,     as     indicated     in     the     map   of  Ogallala   thickness   by  Merriam

(1963:31)   is   between   400   and  500   feet.      For  purposes   of     computat.ion,

I     will     use   450   feet   as   the  maximum  depth  of   stream   incision   through

the  Ogallala.      I   reguard   t.he  Kimball   cap     rock     as     representing     the

termination     of     the     Ogallala  depositional   regime   as   typified  by   the

Ash  Hollow  member   of   the   Ogallala   formation.      The   latest   date   on     the

Ash     ltollow      formation   is   6.8   ±   0.3   iliillion   years   (Boellstorff   1978).

If   450   feel   of   incision   through   the  Ogallala   deposit     is     divided     by

the     6.8     million   years   since   the  Ash   Hollow  Member.   a   resulting   rate

of  down   cutting   of   approximately   66   feel   per     million     years     is      in-

dicated.        Thus   it   can   be   seen   lhal   the   r<ite   of  downcutting   since   the

Ogallala   (66   feet   per  million  years)   is     strikingly     similar     lo     the

average     rate     of   uplift   in   the  Cenozoic   (63   feet  per  million  years).

The   amount   of  down   cutting   required   to   create   t.he   terrace   filled  val-

leys     of     Kansas     would     not     require   uplift   appreciably  greater   than

would  be   considered   normal   for   the   Cenozoic   of  Kansas.
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It   is   not   known  whether  Cenozoic   `iplift   in  Kansas   was   relatively

const.ant      (upsurges     every     few   thousarid  years)   or  was   represented   by

chronologically     widely     separated     episodic     events.        It     is       also

possible     that     periods     of  subsidence  of   the  Kansas   land   surface   oc-

curred  that  were   not  great   enough   to   c`ancel   out   the     overall     ef fects

of     uplift.        A     largely     depositional      interval   such  as   the  Ogallala

might   reflect   subsidence   i[`  Kansas.     Alterl`atively,   the   deposition  of

the     Ogallala     might.  have   resulted   from  much  more   rapid  uplift   in  the

Rocky  Mountains   than   uplift   in   the   Plains.

Both   the   terraces   of   the  Arkansas   River   drainage  and     the     Smoky

Hill     River     drainage     suggest   that   the   rate   of   incision  and  hence  of

uplift   has   rapidly  accelerat.ed   as   one   approaches   the   present.   (eg.   the

rate   of   i[icision   from   the   late  Wisconsin   lo   the   present   is   dispropor-

tionately   great.er  per   unit   of   time   than   the   incision   from     the     Ogal-

1ala   to   the   late   Wisconsin).

There   is   the   central   quesliori   of-what   causes   the     uplift.        Wil-

liam     Hay     has      suggested     that      the   Ecist.   Pacif ic   Rise   has   gone   under

North  America,   uplift.ing   the   Ce{`tral   Rockies      and     sending     waves      of

uplift     eastward      into      tl`e     Great      Plains   (anonymous   1979).      Dr.   Hay

believes   that   the  western  part  o£  North  America   is   representative     of

a     continent     overriding  an  oceanic   spreading   ridge.     He  has   observed

that     smoothed     east-west     prof iles     "across     North     America     between

latitudes     30     degrees   and   50   degrees   N   closely   resemble   those   of   the

the  East   Pacific  Rise,   although   the  elevations   corresponding     to     the
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central   ridge   crest  are  somewhat.   reduced.     Overriding  of  the  northern

Pac.ific  Ridge   syst.em  explains  progressive  displacement     of     the     con-

tinental   divide   to   the   east...(Hay   1979:441)."

Clark   (1932)   noted   that.   uplift   in   the   Great     Plains     was     accom-

plished    by    vertically    acting  forces   rather  than  by  horizontal  com-

pression.     This   is   consistent  with  the  concept  of  an  overriding     con-

tinental  plate.

If  Hay's   theory  is   correct,   and  western  North  Ainerica     is     over-

riding     an     oceanic  spreading  ridge  causing  uplift  to  spread  eastward

into  the    Great    Plains     then    stream    patterns     should     reflect     the

phenomenon.        Uplift   in  Kansas   should  have   initiated   first   in  western

Kansas   and  have   initiated   later     in     eastern     Kansas.        The     ultimate

destination     of     flowing  water  in  Kansas   (except   for   that  which   flows

irito   internally   draining  basins)   is   the   Gulf   of  Mexico   to   t.he     south.

Without     uplift,      one     would     expect   Kansas   streams   to   flow   generally

southward   t.oward   the   Gulf .     With  uplift   occ.urring     initially     in     the

western     part     of     the     slate,      or`e     would   expect   headward   erc)sion   of

streams   into   the   newly   higher   groui`tl.      This   would   result     in     gravity

orienting     streams   in   a   west   to   east   direct.ion.      Because   western   Kan-

sas  would   have   been  exposed   to   uplift   for   a   great.er     period     of     lime

than     eastern   Kansas,   oi`e   would   expect   streams   to   be   oriented   more   in

a  west   to   east.   direction   in  the  western  part   of  Kansas     than     in     the

eastern     part     of   the   stale,   if  Hay's   t.heory   is   correct.     The   streams

do   orient   in   such  a   way   (Figure   6).      The   streams   in   the  western     part
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of     the     state     are     more  oriented   in  a   west   to  east  direction,   while

most   strealTis   in   the   eastern  part     of     the     stale     have     a     much     lnore

southern   c.omponent   in   their  direction  of   flow.

The  stream  terraces  suggest   faster  uplift.   (at   least   for   the  t.er-

races     analyzed)   in   the  Smoky  llill-Kansas   River  drainage,   than   iri   the

Arkansas   River   drainage.      Gravity   should   orient   the   streams   in  a   more

west     to     east.   direc.tion   in   the   Smoky   llill-Kansas   River   drainage   than

in  t.he  Arkansas   River  drainage,   if     `iplift     began     in     the     west     and

spread     east   in   the   state  but  was  inosl   rapid   in   lhe   Smoky  Hill-Kansas

River  drainage.     The   reason   for   this   is   the   faster   uplifting  drainage

has      a      relalivL`      advantage      ill   c;i[it`iriiig   stream   chanriels   oriented   in

directions   other   than  west      t.o     east..        Western     Kansas     streams     are

oriented     as     one     would     expect     if     t.he   above   hypothesis   is   correct

(Figure   7),   with   the   streams   being  liiore   west   lo     east      in      the     Smoky

Hill.-Kansas   River   drainage   than   in   t.hc.   Arkansas   River   drainage.

Adams   (1980)   has   measured   active   tilting     in     tht?     Kansas     River

drainage.      This   suggests   that   verlic.al   movements   in   the   earth's   c.rust

in   Kansas   are   not.   just   a   phenomenon   of   the   remote   past,      but     are     an

on-going   event.

In   conc.lusion,   the   stream   terraces   of   Kansas   discussed     in     this

study,     appear     to     owe   their  genesis,   largely  or  entirely   to  uplift.

Uplift   is   a   sufficieril   explanation   for   tile   st.ream   terraces,     whereas,

other   lheorelical   expla[iations,   inclutlilig   |`1imatic   c.hange,   are   i[iade-

qiiale   to   explain   the   observed   data.



CllAPTER   FOUR

KJINSAS   RIVER   ARcllAEOLOGICAI    DATA

4.1       INTRODUCTION

Two  archaeologically   relevant   forms     of     alluvial     geomorphology

(strealn     terraces     and  gravel   bars)   in  the  Kansas  River  drainage  were

examined   for  archaeological   data.     Most   of     the     archaeological     data

obtained     during  the   research  for  this  dissertation  came   from  the  Ar-

kansas   River  drainage  and  will   be  discussed   in  the  next   chapter.

4.2      KANSAS   RIVER   GRAVEL   BARS

Gravel   bars   are   of   archaeological   ililerest   primarily   bec.ause     of

the     abundance     of     well   preserved   anc.ienc   organic   material   sometimes

found   on   them.      This   preservalioi`  may   result   from   the  material      being

buried     beneath     t.he     water   table,   aritl   being   reworked   into   the   gravel

bars   only   rec.ently.     The   principal     drawback     is     that     the     data      is

usually     not     in     situ.     Despite   this   drawback,   important   information

can  be   gained   from   gravel   bars.      The     discoveries     on     the     Old     Crow

River     in     the  Yukon,   for   instance,   indicating   t.he  presence  of  man   in

Beringia   more   than   20,000   years   ago   (Irving   and   Harington   1973).

The     Kansas     River     gravel     bars     have     yielded     a        wealth        of

Pleistocene        remains      from     such     species as      mammoth      (Malrmuthus),
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pecL`ary      (}lylohyus),      woodland     musk     ox

(Cervalces) . ground   sloth   (Megalonyx)   and   the

long  horned  bison   (EjEep  antiquus).     The  bones     are     often     found     in

abundance,   and  are   frequently  very  well  preserved.

Pleistocene  animal   bones  are   intermingled     on     the     gravel     bars

with  boaes   of   such  Holocene   index   fossils   as   Bison  bison  and   domestic

livestock.     The  material  on  the  gravel   bars     obviously     represents     a

mixture     of  objects   from  very  different  periods  of   time.     None  of   the

bones   or  cultural   debris   has   been  demonstrated   to  be   in   situ.     Figure

8   shows   the  distribution  of   the   fossil   taxa   recovered   from  the  Kansas

River   in  the  vicinity  of  Bonner  Springs,   Kansas.

Several   observations     can     be     made     on     the     antiquity     of     the

material     i ron     the     river.        Some     of   the  material   is   of  very   recent

origin   (glass   bottles,   pieces     of     machinery     elc.),     other     material

dates   before  Euro-American   contact   but   is   still   llolocene   (solne   of   the

Indianartifacts     and     the     Bison    bison     remains)     and     still     other

material   dates   to   the   Pleistocene   (the   bones   of   extinct  megafauna   a[ld

some  of   the   early  projectile  points).     The  presence  of  fj±ep  antiqu_us

suggests     l[ial   some   of   the   Pleistocene   fauna   dale   to   the   late  Wiscon-

sin.     The  presence  of  Clovis   projec.tile  points     on     the     gravel     bars

suggests   some   of   the  artifacts   {]ate   to   the  very   late  Wisconsin   (circa

10,000   to   11,500   years   B.P.).      No     diagnostic     vertebrate      fauna      re-

quiring     a     dat.e     prior     to     the  Wisconsin  has  been   found,   although   a

fragment   of   a   mammot.h   tooth   found  by   Mr.   Frank  Richardson  of     Desolo,
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Kansas     on     a      gravel     bar     [iear   Desolo   apparent.1y  dates   t.o   the   early

Wisconsin   (personal   communication,   Dr.    Larry   D.   Martir`).

There   is   a   suggestion   of   temporal      continuity     of     the     material

from     gravel   bars   in   the   Kansas   River   near   Bonner   Springs.      The   bison

skulls   show  a   subtle   gradation   in     horn     core     size     frolTi     the     short
3

horned   recent   Bison  bison   t.o   the   long  horned   late  Wisconsin  Bison   an-

tiq.uu§.      This   fit.s   well   with   the   co[lcepl   that   B±±±p  antiqu[+.S     evolved

into     the     recent   Bison  bison.      11   also   suggests   the  bison  bones   from

the  Kansas   River   represent   the   sampling  of     a     relatively     continuous

span     of     time     of     that   port.ion  of   the  bison's   evolutionary  history.

The   gravel   bars   have     also     yielded     Middle     Ceramic     pottery,     Early

Ceramic.     projectile   poirits   and   pottery,   Arc.haic   project.ile   points   and

paleo-Indian   projei`tile   points.      Tl`e   Indian   artifact.s   suggest   the   ob-

jec.ls     deposited   on   th£.   gravel   bars   represelil   a   relatively   continuous

span   of   lime   ra[iging   from   tl`e   lale   Holoc`ene   to      the      late     Wisconsin,

and   parallel   t.he   chroilology   of   lhe   previously   described   bison   skulls.

It   is   int.eresling   lo   note   t.he   lack  of   evidence   for     any     of     the

Pleistocene     bones   being   in   sit`i.      No   Pleistocene   bones   from   the   Kan-

sas  River  have  been   found  articulat.ed  or   found   in  deposits   that   could

be   demonstrated   to   be   Pleistocene.

Many  of   the   Pleistocene  bones   are   remarkably   intact   to   have   been

reworked     by     the     river.        IIowever,   reworking   can  be  demonstrated   to

have   occurre`l   in   many   cases.      A   bison   with   horn   cores      suggesting     an

early  Holocene   dale  was   found   by   the   author   buried   in   the   gravel   with
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a   19lh  Cenlury   ink  pot   i irlnly   lodged   between   its   zygomatic     arch     and

its     brain     case.        The     olily  damaged   part   of   the   skull   was   a   missing

nasal   bone.      The   specimen  had   lo   have   been     reworked     in     t.he     gravel

after     the     ink     pot  became  wedged   in  the   skull.     Another  bison  skull

was   found  by   the  aut.hor  buried   in  gravel   with  a  piece  of  20th  Century

"house     siding"     under     the     skull.     The   premaxilla  was   broken  on   the

bison  skull,   but  otherwise   the   specimen  was   intact.     These   finds     in-

dicate     bones     can     be     reworked     wit.h  very   little   damage   in  a   gravel

deposit.   although  one  might   int.uitively   think  otherwise.

The   geologic  history  of   the  human   artifacts   and   the     Pleistocene

bones      found   on   the   Kansas   River  gravel   bars   is   at  present   a  mystery.

Several   theories   have  been   suggested   that   may   explain   the   presence   of

the   fossils.

THE    LAG   TltEORY.

The   Pleist.oc.ene   bo[ies   have   beeii   interpreted   as   a   lag   de|)osil      in

the     Kansas     River.      The   bones   and   arlif`acts   have   a   greater  mass   than

sand,   silt   aiid   clay,   and   have   a   mass   more   comparable   to     the     gravel.

The     lag  deposit   theory  interprets   the  bones   and  artifacts   as   objects

which  have  ac.c\unulaled  with   the   gravel     as     the     f i[`er     f factions     of

sediment   have   been   washed   downstream.

The   gravel   bars   at   several   lol`ations   can   be   seen   to   be   partially

buried     under     a      floodplaii`.      suggesljlig      tile     gravel     bars     may     be

repeatedly   t`xpt)sod,    antl   rc.burietl   t]y   floot]rilai[`   tlepositio[i.      This      lnay

explain     how   the   Pleistoi-e[ie   fossils   could   bL.   reworked   but   frequently
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preserved   in  very  good   condition.      If     the     floodplains     have     eroded

away     and     then   redeposited   repeatedly  over  the  gravel   bars,   then   the

fossils  may  have   settled  on  the  gravel   deposits   in  primarily  vertical

movements        with        little     horizontal     movement.        Vertical     movement

(settling)   of   the   fossils  would  produce   relatively  little     damage     to

the     bones     compared   to  horizontal  movement.      This   is   not   to   say   that

the  bones   did  not  inove  horizontally,   but   that   the  horizontal  movement

may     not     have     been     great.       The     lag     theory  entails   the  extensive

horizontal   movement   of   fine   grairi  materials,   with  accumulation      (wit.h

miJ`or     horizontal     movement.)   of   objects   with   greater   mass   such   as   In-

dian   artifacts,   fossil   bones   anil   gravel.

The   lag   lh.eory   woill{l   explain   the      evidence      for      a      I-airly      con-

tinuous      spaii     of      time      re|]rese[it.ed      l>y   lhe   bones   dn(I   arlifacls    (the

I]iat.L`rial    reprc`senls   what   set.Il{`d   sirii`e   {it    least   the    late      Wisi`olisin).

The      lag   t.heory   also   explains   why   lhe   o[ily   signiricai`l   coricelilralions

of   Pleistol`eni`   bones   are   associate(I   with   gravel   and   why   none     of     the

Pleistocene   bones   can  be   demonstrated   to  be   in  situ.

The   gravel   bars  may  possibly  be   a   lag  deposit     from     periods      in

the     past   (Pleistocene?)   when   great.er   rai[ifall   and   greater   runoff  may

have   created  a   higher  energy  environment   in   the   the  Kansas   River   that

led   to   extensive   movement   of   the   gravel.      Sometime   in   the  more   recent

past,   a   factor   such   as   lower   rainfall   may   h.ive   i`reale(I   a   lower   energy

e[`vironment      with      reworking      of      t.ht]      gravc`l   only   t>n   a   mo(lest    sc`al(`.

llowever,    the   author   [ias   observed   iiio{lerli   tiric`ks      sh.']llowly      burietl       in
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the  gravel   in  a  bar   located  midstream   in   the  Kansas  River   in  Township

11  South,   Range   23  East,   Section  28.        This     indicates     that     objects

with     the     size     and  specific  gravity  of  a  brick  have  been  moved  very

recently  by   the   current..     It   is   therefore  a   reasonable   inference   that

the  modern  Kansas  River   is   capable  of  significantly  moving   it.s   gravel

bars ,

THE   GRAVEI. BAR   AS PI.UG   THEORY.

An  alternative  explanation  for  the  presence  of  Pleistocene  bones

in     t.he  Kansas   River  gravel  bars   is   the  plug   theory.     The  Pleistocene

bones   in  this   interpretation  are   exposed   in  gravel  bars  which  are     at

least.     in     part     remnants     of   Pleist.ocene   deposits   ("plugs")   that.   are

being  eroded  by   the  Kansas   River.        This      theory     would     explain     the

presence     of     relatively     undamaged     Pleistocene     bones   on  the   gravel

bars.      The   Kalisas   River   at   various   loc.alities   as   it.     nears      t.he     Mis-

souri     River     has     a   consideral>1e   depth   of   alluvium  beneath   it.s   river

bed.      Presumably,   this   depth   of   alluvium   resulted   from     the     Missouri

River     downcutting     beiieath     the   presL`|it   stream  level   sometime   in   the

past,   with   resulting   downc.utting   on   the   Kansas   River     caused     by     the

change     in     base     level.        The     deeply     buried     alluvium  could   be   the

hypothetical   Pleistocene  deposit   t.hat   yielded   the     Pleistocene     bones

found     on     the     gravel     bars.      A   downcutt.irig  Kansas   River   could   erode

these   fossiliferous   Pleistoce[ie   deposits,     exposing     them     as     gravel

ba rs .
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There   are   several   difficulties   with   the  plug     theory.        The     ap-

parent     chronological   continuity  of   the  bones   and  artifacts  would   re-

quire  the  presence  of  a   series  of  plugs     that     spanned     a     relatively

continuous     and     lengthy     period   of   lime.      Such  a   series   of  plugs   may

exist,   but   they   not   been  documented.      Thci   absent.e   of   any     unequivocal

evidence     of     in     situ     Pleistoce[`e     hoiies     does   not.   support   the   plug

theory.      A   radiocarbon  date   (obtained   l}y   researc.hers   in     geology     and

geography     at     the  University  of  Kansas)   on   a   log  buried   in   a   deposit

thought   to  be   a  plug   in     a     gravel     bar     that     has     yielded     nimerous

Pleistocene     fossils,      produced   only  a   mid  Holocene   date.     The  Kansas

River   could   be  washing  away   Pleistoc.ene  plugs   in   the   deepest   part     of

the     channel   and   then   reworking   the  bones   onto   the   gravel   bars.     This

would,   however,   require   at   least   as   ext.ensive   horizontal   movement     as

the      lag     theory.         Because     lhe   ralioi`.ile   for   llie   plug   theory   is   the

supposedly   unrolled   condition   of   sonie   of   t.he     Pleist.ocerie     bones,      it

would     be     ironic   if   horizo[ital   movement   of   the   bones   is   lo   be   relied

on   for  defense  of   the  plug   theory.

In   support   of   the   plug   theory,   a   radiocarbon  date   has     been     ob-

tained     from     a     plug   exposed   in  a   vert.ical   bank  near   Bonner   Springs,

Kansas   that   indicates   an   antiquity  of   slight.Iy  more   than   10,000   years

(Holein   1982).      The   plug  was   non-fossiliferous.

THE   BED   I,OAD   sunGE   THEORy.

The   localities   of  Kansas   River   gravel     bars     t.hat     have     yielded

Pleistocene     bones     have   changed   over   liine.      The   data   siiggest   a   down-
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stream  sbift   in   localities  where  Pleistoc`ene   fossils  have  been     found

(F`igure     9).        The     earliest     reference   to   Pleistocene   fossils   in   the

Kansas   River   is   in   the   1880's   (Mason      1883:13)      when     elephant     bones

were     found     on     bars   near  Manhattan,   Kansas.      In   the   first.  decade   of

the  Twentieth  century,      the     remains     of     extinct     bison,     horse     and

possibly saber   toothed   cat   (Sinilodon)   were   found   in   the  Kansas   River

at   Lawrence,   Kansas   (Hay   1924:268).      During   the      1950's,      Pleist.ocene

borles   were   recovered   from   t.he   vicinity   of   Desoto,   Ka[isas   (Lillegraven

1966),   and  presently   from  the   Bolmer     Springs     vicinity.        The     shift

downstream     through     time   of   the   Plei.sloc`ene   bone   localities   requires

an  explanation.     The   sequential   oci`urreni`es     could     be     a      result     of

chance,      and  merely   indicate  where   interested   individuals   happened   to

collect   fossils   from   the   river   and  make   a   record   of   their     finds.        A

number     of     observatio[is      suggest   lhal   lhe   downstream  movement   is   not

tlue   to   chance.      The   author   has   che(`ke{l   a   liunber   of   sa[id   bars      belwec]rl

Lawrence        and     Manhattan     and     has     not     discovered     any     collecting

localities   for   Pleistocene   fau[`a.      Rec`ent.1y,   the     sand     bars     between

Lawrence     and  Desoto  were   checked  with  virtually  no   Pleistocene   fauna

found,   but   with   nuneroiis   examples   of   Holocene   fauna   recovered.        Even

in     the     Desoto   to  Kansas   City   length  of   t.he  Kansas   River.   the  Desolo

vicinity  which  yielded  Pleistocene   fauna   in   the   1950's     is     virtually

barren     of     it     now,   but  downstream   in   the  vicinity  of  Bonner   Springs

the   Pleistoc.ene   fauna   is   abiindanlly   presenl.      This   is   the     only     col-

1ecling   area   that   has   anything   dpproac`hing   delaile(1   documentation.      A
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ground   sloth   skull   was   found   in   1956   on   a   bank   of     the     Kansas     River

(Lillegraven   1966)   near   Desoto,   Kansas.      A  mast.odon  vert.ebra   was   also

recovered   from   this   area   (Martin   1979:7).      The     Desoto     area     of     t.he

river     is     now     virtually     I)arren  of   Pleistocene   fossils.      Downstream

near  Bonner  Springs,   Kansas,   Pleistocene   fossils   are  abundant   on     the

gravel  bars.

Mr.   Frank  Richardson,   an  artifact   collector   from  Desoto,   Kansas,

has     independently     confirmed     the     author's   belief   in  a   recent  down-

stream  movement  of   sand   covering   the   fossil   bearing     gravel     bars     in

the     Desoto     area.     Mr.   Richardson  has   regularly   collected   the   gravel

bars   in   this   area   since   approximat.ely   1950.      He   has     been     forced     to

collect     downstream     near  Bonner  Springs   because   the   artifact.   bearing

gravels   near   Desot.o  where   he   has   done   rl`ost.   of     his      collecting,      have

been   covered   over   by   downstream  moving   sand.

An  explanation   for   the   apparent   downstream   shift   in     the     occur-

rence   of   Pleistocene   fossils   on   the   Kalisas   River   may   be   due   to   an   in-

rush   of   sediments   into   the   Kansas   River   in   the   last.   half   of   the      19th

Century,      possibly     due   to   the   disturbance   of   t.he   vegelat.ion  by  Euro-

American  agriculture.      Local   deposition   in   the   cliannel   of   the     Kansas

River     would   logically   begin   in   t.he  west   where   the  volume   of  water   in

the   river   to   carry   sediment.   away   is   the   least   and  where     the     climat.e

is     drier     resulting   in  a  more   fragile  ground  cover   to  hold  potential

sediment   in   place.      The   depositioli   in     the     channel     would     gradually

move  eastward.      Because   any   local   deposition  steepens   the   local   slope
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in   relat.ion   to   the   channel   downstream   (Tinkler   1973:22),   a   relatively

high     energy  envirorment   is   created  downstream   from   the   local   deposi-

tion.     This   high  energy  enviro[unent   could   expose   the   gravel   bars   with

their     fossils     (if  the   lag   theory   is   correct)   by  carrying  away   finer

sized   sedime[`t,   or   could   cause   entrenc`hment   of   the   channel     resulting

in  the  erosion  of  buried  Pleistocene   sediments   and  washing  the   faunal

remains   from   the   Pleistoce[ie   deposits   onto   the   gravel     bars      (if     the

plug     theory     is     correct).     The   process   of   channel   deposition  moving

downstream  on   the   Kansas   River   creating     a     high     energy     enviro[iment

before     it,      could     explain     the     appdreril     sequential   downstream  ap-

pearance  of  Pleistocene   fossil   collectiiig   localities   on   the     bars     of

the     river.      1t   could   also   explain  why   the   upstream   localities   become

unproduclive   in   Pleistocene   fossils,   because   t.hey   become   covered   with

sant].       It   should   be   liote{l   lhal   exl(`nsivc`   gr€ivel    b€}rs   are   present   only

in     the     area     of     the     Ka[lsas     River     lhal      is     presently        yielding

Pleistocene      fauna   in   thl.   Boliner   Spriiigs   vicinity,   iritlicating   a   local

high   energy   erivironment   iiow   co[ifilied   olily   to   the   downstream     part     of

the        Kansas        River.         San{lpits     have     pumped     up     both     gravel      and

Pleistocene   fauna   from   the   Kansas   River   at   Topeka,     Kansas,      with     no

significant     evidence  of   gravel   or   Pleistoc.ene   bones   on   the   sand   bars

at  Topeka.      This   data   is   consistent  with  a     high     energy     environment.

moving     down     the     channel   of   t.he   Kansas   River   causing   downstream   ap-

pearances   of   transitory   Pleistocene   bolie   i`ollecting   localilies     as     a

result      of   a   post   E`iro-funerican   settlemtirit   bed   load   sitrge   in   the   Kan-
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The  Pleistocene  species     recovered     from     the     gravel     bars     are

t.ypical     of   the   Symbos- Cervalces   faunal province  of  Martin  and  Neuner

(1978).     Representative   taxa  of  this   faunal     province     found     on     the

gravel bars     of     the    Kansas     River     include  Cervalces   scotti   (stag-

moose) ,   Sylnbos cavifrons (woodland  musk   ox),   and   Castoroides ohioen-

§j±     (giant  beaver,   represented  by  a   skull  pumped  out  of  the   river  by

a   sand   colnpany).     This   assemblage   of   fauna   has   been     found     at     other

localities     associated    with     the     great     Pleistocene  spruce   forests.

Other   fauna   recovered,    included  Mammut      (mast.odon),      Mammuthus      (man-

not.h),     Mylohyus      (woodland     peccary),      Megalonyx     jeffersoni   (ground

slotb),   B±E±p  antiqutls      (long     horned     bison),     B±±e±    E±±pp     (modern

bison),   Eg[±±±E   (horse), Cervus e1gPh,I_S (elk),   Odocoileus   (deer),   Ursus

(bear).      Fells      concolor      (mountain      lion)      and        Castor        c.anadensis

(beaver).        The     Bison     bison     bones     are   tlefinitely  Holocene,   as   are

probably   some   or   all   of   the   elk,   deer,   he{ir.   mountaiii   lion   and   beaver

remains .

The   lack   of   Camelops    (camel) and   Navahoceras   (an     extinct     deer)

remains      froiii     the   gravel   bars   of   the   Bonner   Springs,   Kansas   area   in-

dicates   the   Camelops- Navahoce ras   faunal   province   (Martin     and     Neuner

1978)     did   not   overlap   from  western  Kansas   with   the   fossil   localities

near   Bonner   Springs.
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The   dislribution  of   the   faunal   disc.overies   from  the  Kansas   River

near  Bonner  Springs,   Kansas,   is   illustraited   (Figure   8).     These   faunal

localities   also   reflect   the  present   locations   of  gravel   bars     on     the

Kansas     River.     The  author  has   not   encountered  any  substantial   gravel

bars   upstream   from   these   localities   (wit.Ii   the   exception  of     a     gravel

bar     iminediately   downstream   from   the   Bowerstock  Dam  at   Lawrence,   Kan-

sas  which  obviously   results   from   the   presence   of     the     dam).        During

the   last   several  years,   the  aut.Iior  has   noted   the   increasing  burial   of

upstream   gravel   bars   by   finer   sediment.   washing     downstream.        As      the

gravel     bars     turn   into   sand   bars,   they   bet.one   increasingly   unproduc-

tive   of   Pleistocene   bones.      This   obst.rved   downstre;im     shift     of     sand

would     appear     to     eliminate     ally   theory   of   the   fossil   bearing   gravel

bars   being  due   to   reservoirs   upstream   keeping     sediment     out,      or     to

sanil      companies      downstreani     pumping     oiil   l[ie   sand.      Neither   upstream

reservoirs   rior   downstream   sand   companies   could   result   in   a   downstream

moving   surge   of   sand   in   the   Kaiisas   RivL.r.

Ilunan   boi`es   have   been   fouiid   oli   lhl`   gravel      I)ars      of      the      Kansas

River     that     have     yielded   the   bones   of   Pleistocene   fauna.      The   human

bones,like   the   Pleistocene   bones,   show  no     indication     of     being     irl

situ.        The     presence   of   human  bones   washed   into   the   same   gravel   bars

with  Pleistocene  bones   suggests   the     possibility     that     some     of     the

human     bones   might   date   to   the   Pleistocene.      Because  of   the   dearth  of

human   remains   from   the   Pleistoc.ene   of      the     West.ern     Hemisphere,      any

Pleistocene      human   remains   f roin   ltie   Ka[`sas   River   would   be   very   ilTlpor~
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tent.     The  human  bones   recovered   from   the   gravel   bars   of     the     Kansas

River     exhibit     a   state  of  preservation  comparable  to  that  of  many  of

the  Pleistocene   animal   bones.      Holocene   Bison  bison     bones     from     t.he

Kansas     River     sometimes     exhibit  similar  preservation  to  tbat  of  the

Pleistocene  bones.     The  state  of  preservation     of    bones     is     an     ob-

viously    untrustworthy    way     to     date     the  bones,   especially  when  the

specimens   are   not   in  situ.     These     human     bones     will     eventually     be

radiocarbon     dated.        The     analysis     of   these   bunan  bones  was   done  by

Mrs.   Laurine  Oberdieck  Rogers,   a  physical   anthropology  graduate     stu-

dent     at     t,he     University     of     Kansas,     and     is   presented  here   in  ab-

breviated   form.

A   human   frontal   bone   was   found   by   Mr.   Jack  Ness,   a   graduate   stu-

dent     in     systematics     and     ecology  at   the   University  of  Kansas.      The

i rontal   bone   was   found   on   t.he   north   bank   of   the   Kansas   River   in  Town-

ship      11      South.      Range   23   East,    Sect.ion   28.      The   specimen   was   from   a

small   individual.      The   relatively   sharp   angularity  of   the   upper     edge

of      the   eye   orbit   might   s`iggest   lhc.   intlividual   was   a    feli`ale,   although

sexing   skulls.   partii`ularly   Americaii   lntli;in   skulls   is   a     very      imper-

fecc      sci.ence.         The      foreheacl   shows   nunic.rous   c'rater-like   marks.      Mr.

Joseph   Slowinski,   a   student   at   the   Universit.y   of     Kansas,      found      the

proximal     end     of   a   human   femur   at   this   locality.      There   were   obvious

cut  marks   on   the   neck   of   the   specimen,   perhaps      indicating     the     bc)(]y

had  been  disartic.ulated   as   part   of   a   morliiary   custom.
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The   gravel   bar   in  Township   12   South.   Range   23     East,      Section     5

has   yielded   the   great.est   number  of  huinan   bones   (5)   recovered   f ron  any

single   locality   on   the  Kansas   River.      This   gravel     bar     also     yielded

many  Pleistocene   fossils   including   a   number   of  well   preserved   jaws   of

the  woodland   peccary   (Mylohyu5)   The   author   discovered   a   I.ragmerit   of   a

human     skull     cap   at   this   locality.     The   fragment   consists   of   the  me-

dial   crown  I)ortion  of   the   fro[ital   bone  with     two     parietal      fragments

attached.      The   skull   cap  was   thick   al`d   robust.   with   the   sutures   fused.

The   individual   was   fully   adult.,   basetl   oil   suture   closuri..      Tlie     author

foulid   a   largely   intact,   human,    lerl   temporal   bone   o[i   this   gravel   bar.

The   specimen   had   a   large  niastoid   process   with     an     extension     of     the

posterior   end   of   the   zygomalic   process   as   a   crest   exteriding  well   past

the   external   auditory  nieatus,    il`dicalilig   t.he   sex  of   the   individual   to

probably     be      male.      The   s(iuumosal   siililre   had   not   fuse(I   on   this   bone.

Dr.   Larry  Martin   discovered   t,he   left   f ragmenl   of   a      huinan     pelvis      at

this     locality.        A     very     wide     sciatic   notch   arid   a   large,   deep   pre-

auricular   sulcus   indicates   this   spei`imen   belonged   lo   a     female.        The

fragment     consists     of   the   iliuni,   ischium  and   a   small   f ragment   of   the

pubis.      The   iliac   crest   is  most.1y   broken   away  except     in     the     sacral

region.        The     author     discovered     two     left     femur   fragments   al   this

locality.      One   spec.imen   consisted   of   a   femoral   mid   shaft   and   was   much

larger     in     size     than   the   other   femur   f()und   on   this   gravel   bar.      The

smaller   hunaii   femur   found   at   this   lo(`alily   was   missil`g   its   distal   end

and   was   heavily   damaged   (by   rodent   knowing)   on   its   proximal   end.      The
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rodent   knawing   indicates   the  bone   had  been  exposed  on  the   surfac`e   for

some     time     after     death.     All   the   sutures   on   the  proximal   end  of   the

femur  were   closed,   indicating   the   specimen  belonged   to   an  adult.     The

angle   of  the   shaft.   to   the  neck  of   the   femur  was   45   degrees   suggesting

a   66  %  chance   of   the   bone  belonging   to   a   male      (Godycki      1957).        The

length     of     the     femur  was   reconstructed   (St.eele   and  MCKern   1969)   and

the   stature   of   the     individual     determined     to     be     150.23  ±  5.87     cm

(Genoves   1967)   or   152.34   ±   6.14   cm   (Trotter   and   Gleser   1958)   assuming

the   individual   to  be  male.     This   individual  was  very  short     statured,

especially  if  male.

A   gravel   bar   in  Township   12   South,   Range     23     East.,      Section      18

yielded     a     right     human  clavicle   damged   at   both  ends.     The   specimen

was   found   by   the   author   on   the     same     gravel     bar     with     a     marnmoth`s

i emu r .

The   author   found   a   left   human   femur   on   the   gravel   bar     in     Town-

ship      11      South,   Range   24   East,   Section   29.      The   upper   jaw   of   a   woo(I-

land   musk   ox   (Symt!_ps)   was    found   neiirby.      The   distal   end   of   the      femur

was     broken   away.      All   the   observable   epiphyses   were   fused   indicating

the   bone   belol`ged   to   an   adult.      Tlie      femur     probal)1y     belonged      lo      a

female  judging   from   the   angle  of   the   femoral   neck  to   the   shaft   (Gody-

cki   1957).      The   length   of   the   femur     was      reconstructed      (Steele     a[id

MCKern      1969)      and      a      stature      estimate   of   160.44   ±   7.12   i`m   was   madc`

(Genoves    1967).
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A   lef t   human   femur  was   found   on  a   gravel   bar  on   the     south     bank

of     the     Kansas   River   near   Desoto,   Kansas   in  Township   12   South,   Range

22  East,   Section   21   by  Mr.   Frank  Richardson     who     generously     donated

the     specimen     to     the  Museum  of  Natural   History   at   the  University  of

Kansas.        All     visible     epiphyses     were     fused     indicating     t.he     bone

belonged  to   an  adult.     The  angle  of   the   femoral  neck  to   the   shaft   in-

dicates   the  bone   belonged   to   a   female.     The   length  of   the     femur     was

reconstructed      (Steele     and  MCKern   1969)   and   the  height  was   estimated

to   be    ls8.26   ±   7.9   cm   (Ge[ioves    1967).      Tlie   remains   of      mallimoth      (Mam-

muthus)      and     woodland     pecc.ary      (¥y|g!`yus)      have     been   found   on   this

gravel   bar.      Several   paleo-Indiari  projeclile     points     were     found     on

this   gravel   bar   by   }lr.   Richardson.

Numerous   other   hunan   bones   have   beeri   found   on   the   gravel   bars   in

the     Bonner     Springs     vicinity.        These   bones   are   ill   t.lie   hands   of   ar-

ti fact   collectors.

ARTIFACTS .

The   American   Indian  artifacts   recovered   froin  the   gravel   bars     of

the     Kansas   River   i`onsisted   of   pot   sherds   and  projectile   points.      Tlle

diagnostic   artifac`ts   sil8gest  a   relatively     continuous     archaeological

record     ranging     f ron  the  end  of   the  Wisconsin  glaciation   to   the   late

Holocene .

The   Middle   Ceramic   period   is   represented   by   three   shell   tempered

rim     sherds      from     bowl   shaped   vessels.      One   rim   sherd   was   found   ori   a

gravel   bar   at   Township   11   South,   Range   24   East   in   Section   29,   arid   two
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rim     sherds   were   found   on   a   gravel   bar   in  Township   12   Sout.h,   Range   23

East   in  Section  5.

The  Early   Ceramic  period   is   represented     by     a     Middle     Woodland

projectile     point     (Figure     118)   found   on  a   gravel  bar   in  Township   12

South,   Range   23  East   in  Section   18   and   the  base   of     a     "sack     shaped"

cord     roughened     pot   found  by  Mr.   Joseph  Slowinski  on  a  gravel  bar   in

Township   11   South,   Range   24  East   in  Section   29.        The     Early     Ceramic

period     is     also     represented     by     a     Late     Woodland  projectile  point

(Figure   llA)   found  by  Mr.   Frank     Richardson     on     a     gravel     bar     near

Desoto,   Kansas.

Two  Archaic  period  projectile  points  were   found  on  a   gravel     bar

in     Townsbip      12     South,      Range     23     East      insection5.      ANeboHill

projectile  point   (Figure   Ilo)   was   found     at     this     locality     by     Miss

Amanda   Martin   of   Lawrence,   Kansas.      The   Nebo   Hill   style   of   projectile

point   was   made   during   the   lat.e   Archaic.      Another     Archaic     projectile

point     with     a     concave     base   (Figure   llc)   was   found   a   short   distance

from  the  Nebo   Hill   project.ile  poi[it.        The     artifact     is     similar     to

early     Arc.haic     projectile     points   f ron   the   Graham  Cave   site   (Chapman

1952)  .

Paleo-Indian  projectile  points   are  not     commonly     found     in     the

state   of   Kansas.      However,   a   surprising   number   have   been   found   on   the

gravel   bars   of   the   Kansas   River.

A   Clovis   projectile   point   (Figure      128)     was     ret`overed     by     Mr.

Robert     Smith     of     the     United     States     Army   Corps   of  Engineers.      The
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Clovis   projectile   point  was   found   on   tile   north     bank     of     the     Kansas

River     at   Township   12   Soutb,   Range   23   East,   of   the   NE   quarter,   of   the

NW  qiiarter,   of   the  NW  quarter  of  Section  5.     This   artifact,   like     the

other  artifacts   found  on  the  gravel  bars  of   the  Kansas  River,   had  al-

most  certainly  been   transport.ed  by  the   river  and     was     liot     in     situ.

The  projectile   point   had   a   maximum   length   of   89.9   mm,   a   maximum  width

of   26.5   mm,   a   width   across   t.he   base   of   21.8   rm   and   a     maximum     thick-

ness     of     6.4     mm.      The   lateral   edges   of   the   basal   portion   of   the   ar-

tifact   had  been   dulled   by   grinding,   presumably   t.o   keep     the     lashings

that     held   the   projectile   poi[il   to   lhp   shaft   from   being   cut.     The   tip

of   the   projec.tile   shows   signs   of   impact   with   very   fini.   retouching     lo

re-establish      the      point,       I)r{`suitiabLy    i[`(Ii(`aljng    il   had   been   t]arTrmaged

and   repaired   after   being   hurled   against   a   resistant   objec.t.     The     ar-

ti fact     was      fluted   oli   both   si(les.      The   arliract   exliibits   the   typical

"glossy"   surfac`e      of      heal      tr€'dleti      fli[`t.         IIealiiig      the      flint      is

believed      to     have      improved     its   knapping   c.haract.eristics.      The   gray

flint.   from  which   the   artifact  was   made   is   probably   local   in  origin   as

it   contains   Paleozoic   fossils   typical   of   cherts   in  eastern  Kansas.

A  narrow   time   range   for   the   use  of   Clovis   projectile  points   (ap-

proximately      11,000      to      11,500      B.P.)      has   been   argued   for   by   Haynes

(1971).      This   is   somewhat   c`onlroversial   because     several      radiocarbon

dates     from     Clovis     projectile     point     sites   indicate   a   broader   time

range.     There   is   little   doubt,   however,   that   Clovis   projectile  points

are   associaleil   with   the   elid   of   the   Wisc.ol`sin   glacialion.
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A   second   Clovis   projectile   poi[`t   (Figure   13A)   was   found     by     Mr.

Frank     Richardson     of     Desoto,     Kansas     on  a   gravel   bar   in   the  Kansas

RiveratTownship   12     South,      Range     22     East     in     Section     21.        The

specimen     consisted  of   the  proximal   end  of   the  projectile  point.     The

width  across   the  base  was   28.9  mm.     The  projectile  point  has   a     short

flute  on  one  side,   and  several   thinning   flakes   removed   from  the  other

side.      The   basal   edges   were   smoothed   and   the   specimen  was     made     from

heat  treated   flint.     The  shape  and  size  of  the  specimen  are  quite  un-

like  the  dimensions   of  Meserve  or  Dalton  projectile  points     found     in

the   area.

A  Hell   Gap   projectile   point   (Figure   138)   was      recovered     by     Mr.

Frank     Richardson     on     the     same     gravel   bar   that   he   found   the  Clovis

projectile   poillt.      The   Hell   Gap   projectile   point   exhibit.s     some     ten-

dency     toward     transverse     parallel      flaking,      antl     is   made   from  heat

treated   flint.      The  maximum   length  of   the  projectile   point     was     61.6

mm,       the   maximum   width   was   25.5   mm,    the   width   at   the   I)ase   was    14.2   mm

and   the   maximiun   thickness   was   8.2   mm.      The   lateral   edges   of   the   basal

port.ion     of     the     projectile  point   were   ground.     Radiocarbon  dales   on

the   Hell   Gap   i`ultural   complex   in   Wyoming   were      9,600   ±   230      B.P.      and

9,650   ±   250      B.P.    al   the   Sister's   Hill   site,   and   9,830   ±   350   B.P.    and

10,060   ±   170   B.P.    aL   the   Casper   site    (Frison   1978:23).

A   Milnesarid   projectile   poi[it.   (Figure   13C)   was   found   by   Mr.    Frank

Richardson     on     the   same   gravel   bar   as   the   llell   Gap   project.ile   point.

The   artifaL`t   exliibits   t.ransverse   parallel   flaking  and   the   removal     of
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thinning     flakes     has     given     the     base     a   beveled   appearance   that   is

typical   of   Milnesand   project.ile   points   (Sellards   1955:343).      The   max-

imum     length     of   the   artifact   was   58.9   iTm,   t.he   maximum  width   was   23.8

rnm,   the   width   at   the   base   was    17.7   mum   and   the   maximum     thickness     was

7.I     irm.        The     lateral     edges   of   t.he   basal   portion  of   the  projectile

point  were   slight.Iy   ground.     The   flint   had   been     heat.     treated.        The

Milnesand   "type   site"   is   located   in  Texas.      Wormington   (1957:112)   in-

dicates   that  Milnesand  projectile   points   have     been     found     in     Iowa.

The     Lime     Creek     site      (Ft-4l)   in   southwestern   Nebraska   (Schultz   and

Frankforter   1948)     has     yieldet]     a     projectile     point     type     that      is

probably      Milnesand      (WormiiigLon      1957:120)    in   the   saint.   straligr.iphic

zone   as   a   Scottsbl`iff  projectile     poinl.         The     Milriesand     project.ile

point   type   was   present   al   the   Olsel`-Chubbuck   site   in   eastern   Colorado

(Wheat    1967)    arid   was   also    fouliil    ill   ;]sst)(`i;itio[i   wi[ti      ll`e      Scolls!)luff

projectile     point      type.        The     Olsen-Chiibbuc`k   site   has   a   radiocarbon

date   on   bone   collagen   of   8,200   ±   500   years   B.C.    (Wheat    1972).

Seven   specimens   of  Meserve     or     Dalto[i     projectile     points     were

found   by  Mr.   Frank  Richardson   ori   gravel   bars   of   tile   Kansas   River   near

Desoto,   Kansas.      The   specimen   illustrated   in  Figure   14A  was   found     on

the     gravel     bar  on   the   south   bank  of   the   Kansas  River   in  Township   12

South,   Range   22   East   in  Sect.ion   13,   lhe   remainder  of   the     Heserve     or

Dallon   projec.lile   points    (Figures    14B,C,D   and   15A,B,C)   were   rec.overe(I

f rom   the   gravel   bar   on   the   south   balik   ol.   the   Kansas   River   at  Township

12     South,   Range   22   East   in   Section   21.      Meserve   or   Dalton   projectile
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points  were   i irst   found   in  situ  at     the     Meserve     Site     (Barbour     and

Schultz   1932)   near  Grand   Island,   Nebraska   in   association  with  extinct

bison.     Very  similar  projectile  points  were   later  found     in     situ     in

Missouri     where     they  were  named  Dallon  projectile  points.     The   lower

levels   of   the   Graham  Cave   site   in  Missouri   c.ontained     Daltorl     projec-

tile  points   and   had   dates   of   9,700   ±  500   B.P.   and   8,830   ±  500   B.P.      A

radiocarbon   date   of   7,900   ±  500   B.P.   was   obtained   from  an     excavation

level   above   the   lower   levels   t.hat   contained   several  Dalton  projectile

points   (Crane   1956).      The   specimen   illustrated   in  Figure   14A  has     the

lateral     edges     serrated  except  near   the  base  where   lateral   edges   are

ground  smooth.     The   artifact  exhibits   transverse  parallel   flaking  and

a     flute     on   one   side.     The   flint   has   been   heat   treated.     The  maximlun

length   is   77.7   mm,    the   lnaximum  widll`      is      22.0      "Ii     and      the      maximuJn

tbickness   is   6.S   mm.      The   rleserve   or   Dal[on   projectile   point.   base   il-

lustrated   in   f igure   148   hall      tr{`IisvL`rse     p{irallel      flaking     with      the

lateral   edges   ground   and  was   made   from   heal   treated   flint.      The  width

at   the   base   was   27.3   mrn.      A   broken   and   unfinished   Meserve     or     Dallon

projectile     point     is      illustrated     in  Figure   14C.      This   specimen  was

finished  at   the   base  except.   for  edge   grinding,   but   the  ant.erior     por-

tion     of     tl}e   artifact   still   liad  a   large  mass   of   flint  on  one   surface

that.   had   riol   been   removed   and   i.i   is   possible   that   the  artifact     broke

w.hile   an   attempt   was   made   to   remove   the   lump   of   flint.     This   artifac.t

suggests   the   steps   in  manufai`luring   a   Meserve     or     Dalton     projectile

point     was   first   to   shape   the  base,   seco[id   to   shape   the   tip   and  third
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to  grind  the   lateral  basal  edges.     The   flint   from  which  the     artifact

was   made   showed   no   evidence  of  heat   treatment.      The   Meserve   or   Dalton

projectile  point  illustrated  in  Figure   14D  is  made     of    heat     treated

flint     and     has   the   lateral  basal   edges   slightly  groiind.     The  maximum

length   ls   56.5   mm,   the  maximum  widt.h   is   18.0   nrm,      the     width     at      the

base     is   18.0  rnm   and   the  maximum   thickness   is   6.2   nun.      The  Meserve   or

Dalton  projectile  point   illust.rat.ed   in  Figure   ]5A   is  made     from     heat

treated     flint.       The     lateral  edges  are  unifacially  beveled   for  more

than  two  thirds  of  the   forward   length  of     the     artifact.       The     basal

lateral     edges     are     blunted  by   grili{ling.      The   maximum   length   is   92.5

mi,   the  maximum  width   is   27.I   mm,    the   width   at   the   base      is      28.0     mm

and     the     maximum   thickness   is   6.5   n"i.      The   Meserve   or   Da]ton   projec`-

tile  point   illustrated   in  Figure   158  has     the      lateral      i>dges     `inifa-

cially       [jevc`1etl    for   mor{.    thali    lwti    lliirtl.i    tjf    llii.    I-I.rwlr(I    I(`(ig[li   ol-llic>

arlifac.t..      The   beveled   edges   dr(?   serrali`d.      The   lateral      basal      edges

are     blunt.ed   by   grinding.      The   artifact   has   been  made   of   heat   t.reated

flint.      The   lip   is   broken  probably  because  of   impact.   during  use.      The

maximum     width      is      19.I   iTun,   the   width   at   the   base   is   18.8   Inn   and   the

maximum  thickness   is   5.5   mm.      The   Meserve   or  Dalton  projectile     point

illustrated     in     Figure     15C     is     fluted     onbothsides.     The   tipwas

broken  possibly   from   impact   during  ilse.     The   lateral   edges   are   unifa-

cially  beveled   for  more   than  half   the   forward   lengt.h  of   the  artifact.

The   I;1teral   basal   edges   are   blu[itetl   tjy   grindir`g.      The     maximum     width

is      26.0     mm,    the   width   al   the   base   is   24.9   mm   and   the   maximum   t.Iiick-
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ness   is   6.6   frm.

Mr.   Joseph   Chandler   of  Kansas     City     discovered     an     interesting

projectile     point     (Figure     12A)   on  a   gravel  bar  on  the  south  bank  of

the  Kansas   River   in  Township   11   South,   Range   24  East   in     Section     28.

The     specimen  has   a   concave  base,   is   fluted  on  one   side  and   the  basal

latteral  edges   have  been  smoothed  slightly  by  grinding.     The  artifact

resembles  a  Clovis  projectile  point  in  these  traits,   but  differs   from

a  Clovis  projectile  point  by  being     "shouldered."     Projectile     points

witb     this     approximate     shape,   have  been  called  "Holland"  projectile

points.     Holland  projectile  points   have  been  found   in  a   cache   in   Iowa

with     Meserve     or     Dalton,   and  Scot.tstjluff  projectile  points   (llolland

1971)   indicating   cont.emporaneity  of   these     projectile     point     styles.

The   flute   is  not   typical   of  Holland  projectile  points.

The  gravel   bars   which  yielded   the   Clovis  projectile  points     have

yielded   the   remains   of   suc.h  potential   prey   species   for  Clovis   hunters

as   mammoth,   mastodon,   woodland   musk   ox,   horse,   E|sLgp  aptiquu=§,      Stag-

moose,      woodland     peccary,   deer   and   bear   (!!±±±±E)   all   of  which   are   un-

fortunately  not.   in   situ.     The   Pleistocene   fauna     is     typical     of     the

!ypts-Cervalces     faunal     province      (Figure     10),      and   is   the   type   of

fauna   associated  with   t.he   great     Pleistocene     sprul`e     forests.        Man-

muLhus,      Mammut,       Bison, Eg±±±±±     and   Ursus   are   all   known   to   have   been

utilized  by  Clovis   hunters   but   il   seems   likely   they  would     also     hunt

other     available   large   animals.      The   Kimmswick   site,   a   Clovis   projec-

tile   point   site   in     Missouri,      also      falls      in     the     §y_mbo_§-Cervalces
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faunal     provillce,      but.     the      12     Mile   Creek   site,   a   Clovis   projectile

point   site   in  western  Kansas,      belongs     to     t.he vahoceras

faunal     province     as     do     most     of   the   better   known  Clovis   projectile

point.  sites.     It   is     interesting     that     lliis     distinctive     projectile

point     type     occurs     in     two  very  different  ecological   areas   and   this

sugge;ts   that   Clovis   peoples  were   quite  adaptable     in     their     hunting

strategies .

The  other  early  projectile  point   styles   found  on  the  gravel  bars

of     the     Kansas     River,      such     as   the   llell   Gap,   Milnesand   and  Meserve

projectile  points   are   famous   for   their  association  wilh     the     remains

of  extinct   bison,   which  are   also   preseliL   on   the   gravel   bars.

4.3       SMOKY   IIII.L   RIVF.R   ARCIIAEOLOGICAL   DATA

The      upstream     end      of      t.he      Karlsas-Smoky      llill      River      drainage

strongly   contrasts   with   the   river   valley   lopograrjhy   in   the   downst.ream

end.     The   Smoky   Hill   River   has   produced     numerous      faunal      localities

with  the  faunal   remains   in  situ  in  the  relatively  well  preserved  ter-

races,   but   lacks   the   rich  gravel  bar   fossil   collecting  loc.alities     of

the   downstream'Kansas   River.

Buried  prehistoric  cultural   mat.erial   is   not   co"Iionly  exposed     in

the  valley  of   the   Smoky  llill   River.     The   author  was   able   to   locate  an

Archaic   site   buried   in  Terrace   Four,   and   determine   that   the      12     Mile

Creek   paleo-Indiari   site   was   buried   in  Terrace   Five.
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The  Archaic   site   was   found   in   Township   15   South,   Range      17     West

in   the  NE  quarter,   of   t.he  SE  quarter  of  Section  33.     The   cultural   af-

finity  of   the   site  was   based  on   t.he  discovery  of  an     Archaic     projec-

tile     point.        The     site  was   buried  at   a   shallow  depth  of  only  half   a

foot  beneath   the  surface  of  an  alluvial   deposit  perched  on  an  outcrop

of     Cretaceous   chalk.     The   site   is  on   the  east  bank  of  the  Smoky  Hill

River.     The   site  borders  a  plowed   field,   but  the  plowing  has  not     ap-

proached     the  precipitous  edge  of  the  terrace,   so  the  exposed  site   is

undisturbed  despite   the  shallowness  of  the   site  and  its  proxilnity     to

a  plowed   field.     The   site   is   buried  just  below  the   surface  of  Terrace

Four.     The  terrace   is   rock  defended     by     the     outcrop     of     Cretaceous

chalk.     The   in  situ  debris   of   the   site   consisted  of  a   few   flint   chips

and  a   number   of   clam  shells.     The   projectile  point  was   not     in     situ,

but     had     recently     erodet]   from   the   vertical   exposilre   ant]   had   come   to

rest   a   few   inchL`s   below   the   i`iiltural    1€!vel.      Thc.   projectile   point   al-

most     certainly   did   not   come   from   the   surface   of   t.he   terrac.e,   because

sparse  vegetation  permitted  an   intensive   search  of   the     terrace     sur-

face     which     revealed   no   sign  of   c.ult`iral   debris   such   as   flint   (`hips.

The   buried   c.ultural   level   was     t.he     olily     plausible     sourc.e     for     the

projectile  point.

THE    12   MILE   CREEK   SITE.

The  most   import.ant   ari`haeological   discovery   from     a     theoretical

point     of     view   in  Kansas   was   t.he   12   rlile   Creek   site.      The   importance

of   the   site   to   the  history  of   science   is   of  more   than  local   interest.
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The   12   Mile     Creek     site,      excav.it.ed      in     1895,     was      the     first

discovery     of  a   human  artifact   in  association  with  extinct  animals   in

the  western  Hemisphere     by     scientifically     trained     personnel.        The

discovery     of     this   importa[it  .ircliaeologic.al   site   should  have  been  an

intellectually     decisive     event     in     the     history    of    Ainerican       an-

thropological     thought     about     the     early  arrival  of  man  into  the  New

World.     The   discovery  of   this   paleo-Indian  site  did  not  have   such     an

effect  on  the  anthropological   community  but  did  influence   researchers

in  other   fields,   most  notably  paleontology.     The  history  of  this     ar-

chaeological     site   sheds   interest.ing   light   on  how   important   ideas   are

dealt  with   by   researchers   operating   in   the   ''real  world"  of   the   scien-

tific   community.

The   disc.overy   of   the   12   Mile   Creek   site   occurri.tl     wlien     a      local

re.sident,    Mr.    Cl`arlcls   Wood.1-ountl    ft>ssil    leech   {.r{jtlilig    from   a    slreani-

made   bank   cut.    in   Logan   Coui}ly,    Kaiis..is.      lie   look   tl`c`   fossil   leech      lo

a     Universily     of     Kansas   fossil   i`ollt.cliiig  party   doing   field  work   in

western   Ka[isas.      Mr.    H.    T.    Marlili   an(I   Mr.    T.    R.      Overton,      assislanls

in     the     paleontological   de|}arlmei]t.   of   lhL.   University   of   Kansas,   were

taken   by  Mr.   Wood   to   the   12   Mile   Creek   sit.e.

The  archaeological   site   is   on   the   bank  of   12  Mile   Creek,   a   small

intermittent     stream     that     generally     f lows   from  north  to  sout.h.   and

empties   into   the  Smoky  Hill  River.     The   fossil  bones  were   found  where

12     Mile     Creek     enters   the   north  edge   of   the   Smoky  Hill   River  valley

(Figure   16).      The   legal   description   of   tlie   site   is   Township   13   South,
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Range     33     West,      in     the     NE     qiiarter,      of   the   SW  quarter,   of   t.he   SE

quarter  of  Section  32.      The   channel   of   12   Mile     Creek     had     eroded     a

vercic.al     cut     in     a   high  bank.      Bison  bones   were   extracted   from  this

vertical   clll   bank  by  Martin   alid   Overtoli.      The   bone   bed  was     ten     feet.

square     and     was     composed     of   numerous   bison  skeletons.     The   largest

bison  skeleton  at   the  site  was   lying  on   its   right  side,     and    beneath

t.he   right  scapula  was   a   flint  projectile  point.     The  artifact   touched

the   scapula   and   was   embedded   in   the     lnalrix      (Williston     1902).        The

overlying  matrix  had   been   removed   for  a   distance  of   ten   feet   from  the

bison  skeleton  before   the   right   scapula     was     removed,     exposing     the

projectile     point     so   the  accident.al   intrusion  of  the  artifact  during

excavation  would   have  been   impossible.     The   scapula   overlying   the   ar-

tifact   is   a   classic  example  of  a   slrat.igraphically   sealed  provenience

whichwould  make     it.     virtually     impossible     for     intrusion     to     have

produced     such     a     situation  before  excavation.      Short   of   finding   the

artifact   actually  embedded   in   the   bone,   one   could  not   reasonably     ex-

pect     to     find     an  artifact   in  any  bet.ter  association  with  an  extinct

ani,I,a I.

11.   T.   Martin   described   the   site   as   being   12  miles   east   of   Russel

Springs,      Kansas      and      18     miles   south   of   the   Monument   Station.      This

location   is   incorrect.   the  actual   locat.ion   is   approximately  nine     and

a     half     miles     east   of  Russel   Springs   alid   sixteen  miles   south  of   the

train   tracts.     There   can  I)e   no  doubt   lhe   location  given  here     is     the

correct     one,   because   it   is   on   12  Mile   Creek   and   H.   T.   Martin's   loca-
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tion   is   not,   and   this   new   location  malc`hes   precisely  11.      T.      Martin's

sketch   of   the   locality   (Williston   1902).      H.   T.   Martin's   error   is   un-

derstandable,   in   1895   the  maps   of   t.his   area   of   Kansas  were   inadequate

to   locate   the   site   and   t.he   current.   grid  of  section   roads  had  not  been

laid  out,   making  "on  the  spot"   distance  estimations  difficult.       Per-

haps,     H.      T.      Martin  believed   the   name   12   Mile   Creek,   meant   that   the

creek  was   12  miles   east   of  Russel   Springs.     The   ruts   of     t.he     Butter-

field     Stage     I.ine   can  still   be  seen  a  quarter  of  a  mile  south  of  the

paleo-Indian   site,   and   it   is   possible   that   12   Mile   Creek  was   12  miles

frolii     Russet      Springs      following   lht:   i``irvirig   route   of   the   Bulterfield

Stage   Line.

H.   T.   }]arlin's   description   of   the.   de|>osit     desc.ribed     Cretaceous

c.halk     at     the   base   of   the   site,   covered  with   four   ini`hes   of   gravelly

sand,   then   c.overed   by   a   two   feet.   Iliick   layer   of   blue-gray     silt     cctn-

taining     the     bison     bones     aiid   cat)ped   by   "plains-marl"   at   least   par-

tially   of  windblown   origin   (Willislon   1902).

The  present   stratigrai}hy   of   the   site,   as   measured   from     the     bed

of   12   Mile   Creek   is   12   feet.   6   il`ches   of   Cretaceous   chalk   covered   by   6

inches  of  gravel   and   sand,   overlain  by  at   least   17   feet  of   tan,   sandy

silt     wit.h  23   feet   of  unexposed   slope   to   the   surface  of  Terrace  Five.

The   blue-gray   silt.   layer     that     c.o[itained     the     bones     is     no     longer

present.      The   sketch   of   the   sit.e   t`y   H.   T.   Martin   (Willislon   1902)    in-

dicates   tile   bliie-gray   sill   layer  vi'as   a   le[is      surroundilig     the     bones,

and   was   presumably   destroyed   when   t.he   bones   were   removed.      Samples   of
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this   layer   from  mat.rix   still   adhereing   to     the     bison     bones     in     the

University  of  Kansas  Natural  llistory  Museum   indicate  a   gray  silt  with

little  evidence  of  a  blue   color.     The  bones   of     the     bison    may     have

formed     a   dam  hiader±n8   the   flow  of  water  and   causing  the  distinctive

gray  silt   to   sect.Ie  around  the  bison  remains.     The  Cretaceous  bedrock

had     been     eroded     before     deposition     of     the  bone  bed.     The  erosion

formed   a   depression   in  the   chalk   (Williston   1902)   in  what  was     either

the    bed     of   the   late  Wisconsin   12  Mile  Creek  or  a   tributary  gully  of

12  Mile  Creek.     The  bison  therefore   rested   in  an  ancient  stream  chan-

nel  and  had  alluvial   silt  deposited  over   them.

The   tan   sandy  silt   that   overlies   t.he  gray  silt  may  have  had   some

loess     as     parental     inaterial,     but    was     almost  certainly  alluvially

deposited,   judging   from  the   sand   content.      The     presence     of     aquatic

species     of     snails     in   the   tan  sandy   silt   is   further  confirmat.ion  of

the  deposit's   alluvial   origin.

Northward   from   t.he   exposurc`   lhal   c.onlained   the     site,      and     ups-

lope,     a     terrace     surface   is   el`coiil`lered.      The   terrace   surface   is   53

feel   above   the   bed   of   12   Mile   Creek  and   65   feet   6     i[iches     above     the

Smoky     Hill     River.         11   is   the   lowest   terrace   surface  whose   alluvial

fill   could   be   responsible   for   the   deposit   covering   t.he     site.        There

is     a   slope   f ron   the  Terrace  F`ive   surface   to   the  vertical   exposure   of

the   12  Mile  Creek   site,   but   there   is   no  evidence     of     another     inter-

vening     terrace.        The     height  of   the   terrace   surface  above   the   Smoky

llill   River   is   that   of  Terrace   Five,   encountered   downstream     that     was
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t.he   lowest   terrace   to   contain   Pleislocenc`   fauna.

A   limb   bone   from  a   bison   al   the   12   Mile   Creek   site  was   dated     by

two      radiocarbon     age     i]eterminatioiis.        The     dating     was   done   by   t.he

Geochron   Laboratories   Divisiori   of   Kruger     Ent.erprises,      Incorporated.

The     apatite   fraction  yielded   a   radioc.art>on   age   of   lo,43S   ±   260   years

8.   P.    (GX-5812-A)   after   being   C-13   corrected.      The   bone   gelatin   frac-

tion     yielded     a      radiocarboli     age     of      10,245   ±   335   years   8.   P.      The

dating  concordance  between   these   two     bo[ie     f ractions     is     remarkable

considering     the     antiquity     of     the     dat.es.        The  date  obtained   from

either   frac.lion   is   within   t.he   sla[itlartl   tlc`vialion   of   the     other.        The

bone   apatite   and   the   bone   gelatin   frac.lions   are   so   different   it  would

be   extraordinary.   t.o   argiie   that   each   was      di{-ferentially     contaminat.ed

in     such     a   way   as   to   yield   essentially   the   same   date.      The   dat.es   ob-

tained   do   not   .ii>pc`ar   lo   [te   due   lo   ``oiitiin`jiitllion.

The   bison   reimins    from   lllc.12   Mili`   Crc.ek      sit(?      wt.re      origirlally

ident.ified      as      EiEep   enfiqT_us   by   S.   W.   Williston   (1897)   and   by   Albari

Slew8rt   (1897),   and   later   assigl`e`t   lo   I}json occidenlalis     by     F.      A.

Lucas      (1899).         The   alleged   taxonomic`   tlifference   between   Bison   anli-

9nI  and Bison   occ.identalis   is   basetl   on   a   difference   in   shape   of     llie

horn     cores     with     Bi=pp     gn!_iqiiu_S     t`dving  horn   cores   standing  out   at

right  angles   to   the   longit.udinal   axis   of  the   skull   and     the     tips     of

the     horn     cores      barely   risii`g   at)OVL.   t.he   plane   of   Llie   forehead,   wilh

Bison  occidenlalis   horn   cores   raki[ig   tjac.kwar(I   with      the     lips      rising

not.iceably   above   the   plane   of   the   forehead   (Lucds   1899).      Bec.ause   the
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Bison  occidentalis   in   Lisage,   it

was     Lucas's   responsibility   t.o  demonstrate   that. Bison  occidentalis   is

a   discrete   taxon.      This   was   never  done.      The   Casper   sit.e     in     Wyoming

yielded     bot.h     forms   in   the   same   kil.i   sit.e   dated   approximately   10,000

years   ago   (Prison   1978:281).      Wilson   (1974:141),   in   his   annalysis     of

the    bison     remains     from     the  Casper  site,   reasonably  concludes   that

BiEqu  a_Pf iQuus   and Bison  occidentalis   are   taxonomically  synonymoils.

The   large  articulated  bison  skeleton  with  which     the    project.ile

point     was     associated  at   the   12  Mile  Creek  site,   was  mounted   and  put

ondisplay.        This     was     the     first.     mounted,     extinct     bison     to     be

displayed     anywhere.        The     specimen     can     be   viewed   in   the  Museum  of

Natural  History  at   the   University   of  Kansas.      Most.  published   informa-

tion     on  the   bison   from  this   archaeological   site   concerns   the  mounted

skeleton,   with  very   little  piiblished   information  on   the     other     bison

remains.      A   lack   of   information   on   lhe   u[unounted  material   undoubtedly

led   to   the   vaglie   and   sometimes   c.ontradictory  estimates   of   the     number

of     bison   recovered   from   the   12   Mile   Creel{   site.      The   number   of   bison

recovered   from   the   site  was   stated   lo   be   five  or     six     adult     animals

and     two  or   three   younger  ones   plus   a   foelal   skeleton  within   the  pel-

vis   of   an  adult   by   Willislon   (1902)   and   was   slat.ed     to     be     seven     or

eight   skelet.ons   by   Hcclu!ig   (1908)   and   was   stated   to  be   five   skeletons

by   Lane   (1948).      The   bones   preserved   from   the   site   in   the     Museum     of

Natural     llislory     when     analyzed   during   this   research   indic.at.ed   eight

adult   and   two   subadult   bison   as   the   minimum   number   present     based     on
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the  count  of   right  metacarpals   and   right   astragali.     The   foetal   bison

skeleton  mentioned   by  Willislon   (1902)   is   missing   from   the   bolie     col-

lection.        The     presence     of   10   tidult   and   subadult.   bison   at   the   site,

should   be   considered   a   minimal   estimate   because   the   bones   were     being

eroded     away     at.     the     time     of     discovery     and     therefore     thebones

represent  only  part  of  what   had  once  been  buried   in  the  deposit,   some

of     the     bison     may  have  been  dragged  away  at   the   time  of  the   kill  by

paleo-Indians   or  non-hunari  predat.ors,   and   some  of   the   bison  bones   may

have   rotted  away  because   they  were  not   in  a  microenvironment   that  was

conducive   to   the   preservation  of  boiie.

The   heads   of   the   bison   seem   lo  lidve   been   differentially     removed

relative     to     the     post     cranial     nialerial.        The   large  mourited   bison

skeleton   that  was   associated  with   the  projectile  point  had     the     only

re]alively      intact   skilll.      Two   liori`   i`ores,   I)robably   from   the   same   in-

dividual,   are   the   only   other     skull      remaiiis.         The     only     mandibular

remains     are     two     mandibular     c`ondyles      (representing   two   individual

bison)   and   the  virtually   intact  mandible  of   the   large     mounted     bison

skeleton.        The     underrepresenlation     of     bison     heads   at   the   12  Mile

Creek  archaeological   site   is  probably  due   to   removal   of  t.he  heads     by

paleo-Indians.          Direct.       evidence       for       this     was     found     in     the

ost.eological   remains   in   the   form  of  an  atlas   (a  neck    vertebra)     with

cut  marks   at.   right  angles   to   the  vertebral   column.     The   cuts   had   root

marks   inset   over   them,   demonstratilig   lliat   the   cut   marks   were   not   made

during     the   exc.avalion   of   the   bo[ie.      The   large   mounted   bison   skeleton



tL,-

...dr.,.....#.,.,,..,.,,...F....;.''..,,r,.......„.1,:...'ii4.Fmf4.;.';..,,.#......-'FEEFFHFFFEEHma

84

that  was  associat.ed  wit.h   the  projectile  point,     was     oriented     in     an

easterly     direction     when     excavated,   but   its   skull  was   approximately

three   feet   away   from   its   anatomical   position   (Sellards      1952:47).        A

reasonable     int.erpretation     of   this   skeletal   alignment,   would  be   that

the  large  bison     associated     wit.h     the     projectile     point,     had     been

beheaded,     but     the  paleo-Indians   had  not   removed   this   skull   from  the

vicinity  of   the   carcasses.     Int.erestingly,   the  atlas  vertebra  was  one

of     the     few  bones   of   the   large  mount.ed   specimen  that  was   missing.     A

plaster  model   of   an  atlas  was  mounted   in   the     skeleton     for     t.he     ex-

hibit.

The   lack  of   skull   remains   at   this   site     is     interesting    because

elhnographic     data     siiggest     that   t.he  head  was   not  ordinarily   removed

f ron  the  butt.hering  site  by     historic     Indian     bison     hunters     (Wheat

1972:102).      The   12   Mile   Creek   site   suggests   that.   the   paleo-Indians   at

this   site  engaged   in  activities   duririg  biilchering  of   the     bison     that

were     atypical   of   rec.ent   Indian  analogues.      It   can  be   speculated   that

the  heads  m{iy   have   served   as   t.rophies   or   functioned   in   some   religious

ceremony,     but     there     is   at  present   no  way  lo   test   these   hypotheses.

The  Hudson-Meng   site,      a     paleo-Indian     bison     kill     in     northwestern

Nebraska,      where      the      12   Mile   Creek   site   phenomenon   of   missing   bison

skulls   also   occurs,   demoiisLraled   this   was   not   an   isolated  event.

Other   cut   marks   on   the   bison   bones   niay   also   indicat.e   but.chering.

Several      ribs     show     faint     cut.     marks   oil   the   dorsal   surface   al   right

angles   to   t.he   long   axis   of   the   ribs.      This   may   have   been   done     during
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the   stripping  of   the  oiitside   layers   of  meat   on   the   ribs.

The   artifact   found   at   t.he   12  Mile   Creek  archaeological   site     was

a     projectile  point.     The  projectile  point.  was   first   spotted  by  H.   T.

}Iartin  as   the   right.   scapula   of   llie   large  mounted  bison     skelet.on     was

lifted     from   the  matrix.     T.   R.   Overton  and   an  onlooker  saw   it  an   irr

scant   later   (Williston   1902:313).      The  project,ile     point     was     firmly

embedded     in     the  matrix,   wit.h  the  point  pressed  against  the   shoulder

blade.     When  the  artifact  was   removed,   it  "left  a     perfect    mold"     in

the  matrix   (Sellards   ]952:47).

All   that   remains  at   the  University  of  Kansas  of     the     projectile

point   is   a   photograph.      The   dimensior]s   of   the   artifact   are  not   known.

The   author   has   traced   llie   key     1-ealures     of     the     art.if act     from     the

photograph   (Figure   17).      The  I)hotograph   shows   a   projectile   point  with

a   concave   base,   a   flute   and   a   somewli;]t   asymetrical   point   with   an     in-

dentation     on     one   side   of   the   lip.     The   asymetry  and   the   indentation

near  the   tip  almost   cerlail`ly   indicat.e   the   projectile  point  had     been

resharpened     and     thereby     shortelied.      Tliis   has   been  observed   on  many

Indian  projectile  points.     Undoubtedly,   the   tips  of  projectile  points

frequently     broke  after  being  hurled  against  a  hard  object.     The  base

of     the    projectile     poiiit.,     still     adhereing     to     the     shaft,     could

solnetimes   be   resharpened,   saving   the   lime   it  would   lake   to  make   a   new

project.ile  point   and   to   fasten   it   lo  the   shaft.

The   projectile   point   recoveretl   i.roni   the   12  Mile   Creek     site     was

almost     certainly     considerably     longer  when   first  made,   than  when   it
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was   left  at.   the   site.     A  lengthened  version  of  the     projectile     point

would     fit     into     the     Clovis   projectile  point.   category.     A  similarly

shortened  projectile  point  was   found  at   the  Kirnmswick  Clovis   site     in

Missouri.        A     resharpened     Clovis     projec.tile  point.  was   recovered   in

Kansas   near   the  John  Redmond  Reservoir   and  will   be   discussed     in     the

next     chapter.        Meserve     or     Dalton     projectile  points   are   sometimes

fluted,   but.  careful  analysis  of    the    photograph    of    the    projectile

point     reveals     no  evidence  of  the  beveled  retouch  that  is  typical  of

Meserve  or  Dalton  projectile  points.

The   radiocarbon  dates   of   this  bison  kill   are   somewhat   surprising

because     it   sllggests   that  Clovis   projectile  poil`ts  were  being  used   at

a   time  period  When   one  would  expect   to   find  Folsom  projectile  points.

The     correspondenc.e     of     the     radiocarbon  dates   on   two  different   bone

fractions   at   the   12  Mile  Creek  site   strongly   indicates   that   tile  unex-

pectedly     late   radiocarbon  dates   are   not   tne   result   of  contamination.

Haynes   (1971)   has   argued   that   Clovis   projec.tile   points   were   used   in   a

rather     narrow      lime      range     bc.tween     approximately   11,500   and   11,000

years   ago.      The   radiocarbon   dates   from   the   12     Mile     Creek     site      ilr

dicate     that     Clovis     projectile     point  were   being   used  more   than   500

years   later   than  llaynes   has   suggested.

Most   Clovis   projectile   point   sites   that     contain     fauna     suggest

that     Clovis     hunters   preyed  primarily  on  elephants,   while  most   later

paleo-Indian  projectile  point   sites     with     fauna     suggest     the     later

hunters     preyed   mostly   on   lo!`g   horned   ljison.      The   ]2   Mile   Creek   site,



87

like  several  Folsom  projectile  point   sites  was   a  mass     kill     of     long

horned  bison.      The   faunal   evidence   suggests   the   12  Mile  Creek   site   is

lat.er  than   the  Clovis  elephant  kills   that  llaynes  bases  his  dates     for

the  use  of  Clovis  projectile  points.

Meserve     or    Dalton    projectile    points     are     frequently     fluted

(Figure     15C)     and     closely     resemble  Clovis  projectile  points  except

they  are  usually  beveled  along  their   forward  edges.     Meserve  or     Dal-

ton    projectile    points     do     not     closely     resemble  Folsom  projectile

points,   which  many  archaeologists   believe   replaced  Clovis     projectile

points     in     t.he     tool   kits   of  paleo-Indian  hunters   after   11,000  years

ago.     The   evidence   for   late  use  of  Clovis  projectile  points   at   the   12

Mile  Creek   site   indicates   the  possibility   the   cultural   trait.s   of   lhis

projectile  point   type  may  have   continued   long     enough     to     have     been

modified     culturally     by     early     lloloceiie     hunter-galherers      into   the

Meserve   or   I)alt.on   projec.lilt-point   lypc..

Reconstructing   the   actions   that   led   lo  an  archaeologically   iden-

tified  event   is   usually  a   highly  speculative   task.      Human  actions  may

not   leave   an  archaeologically  detectable   trace,   evidence  may  decay   or

erode     wit.b     time   and   still   other  evidence  may  not  be   recorded  by  the

excavator.     All   of   these   problems   effec.t   the   analysis   of   the   12     Mile

Creek   site.

The   site   was   dug   in   1895.     The   pioneering  nat.ure  of   the   research

may     explain     why   very   few  not`es  were   taken  arid   no   detailed   illustra-

tions   were   made   of   the   bison   bolie   betl.      Nevertheless,      c`ert.ain      fact.s
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that  are  vital   to   reconstructing  the  events   that   led  to  the  accumula-

tion  of  the  bison  bone  bed  more   than   ten  thousand  years   ago,      c.an     be

discerned.

There  were  at  least  ten  bison  at  the  site.     The  remains  of  these

bison    were     crowded     into  a   space  only   ten   feet   square.     The  mounted

bison  skeleton  from  the   12  Mile  Creek  site  on  display  at     the     Museum

of    Natural     History     is   almost.  exactly  ten   feet   long   (Mcclung   1908).

It  is  quite  apparent  that  ten  bison  could  occupy    an    area     ten     feet

square     only     if  their  bodies  were  piled  in  a  heap.     At   least  some  of

the  bones  were  articulated.     Some  of  the  bones   are   still     articulated

in  the   jackets   that  H.   T.   Martin  used   in   removing   the   specimens.      Ar~

ticulation  can  be   inferred   from  the  excavator's     description    of     the

bones     as     "skeletons"   one  of  whic.h  had  a   foet.al   skeleton  "within   the

pelvis"   (Willislon   1902:315),   and   from  the   descript.ion     of     at     least

one     of   the   skeletons   (the   mounted   specinien)   being  oriented   in   a   west

to  east  direction   (Sellards   ]952:47).     The  eroded  depression     in     the

chalk     bedrock  on  which   the   deposit   of  bison  bones   resided  was   almost

certainly  the  ancient  bottom  of  a   stream  channel   that     was     cut     when

the   stream   i low;d  generally   from  north   to   sout.h,   finally  emptying   in-

to   the   Smoky  Hill   River.

The  presence  of  a   foetal   bison  arid   the   lack  of  young     calves     at

the     12     Mile   Creek  site,   suggest   the  bison   kill   occurred   in   the   late

winter  or  early   spring.     This   assumes   the   breeding  habits     of     modern

bison   are   applicable.
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A  hypothetical   reconstruction  of   t.he  event.s     that     produced     the

bone     bed   at   the   12   Mile   Creek   sit.e   will   now   be   suggested.      More   than

10,000  years   ago   in   the   late  winter     or     early     spring,     a     group     of

paleo-Indian   l`unters   surprised   a   herd   of   bison  west   of  wl`at   is   now   12

Mile  Creek.     A   large   bull   bison  was     struck     in     the     shoulder     by     a

spear.        The   hunt.ers   drove   the  bison  herd   eastward   toward  a   southward

flowing  stream  at   the  present   location  o£   12  Mile  Creek.        The     bison

plunged     over  a   bank   into  the   streaiTI  channel.     The   large  wounded  bull

was  probably   the   i irst  bison  over   the  edge  and  was  quickly  buried     by

the  bodies   of   other  bison  that   tllmbled  down  on   top  of   it.     This  would

explain   the   eastward  orient.ation  of   the   large     bull.       The     fact     the

large     bull's     skeleton     was   recovered   almost   intact  and   the   fact   the

spear  point   was   not   retrieved.   c`ould   bL-explained   by   the     large     bull

being     burietl      under   tile   other   cari`asses.       It   I]iay   liol   have   been  worth

the   ef fort   lo   the   hu[ilers   lo   exlelisivi.ly   buti`her   llie     specimen.        Tlie

bison     not     killed  by   the   fall  were  probably  dispatched  by  the  paleo-

Indians.      The   heads   of  most   of   the   bison  were   removed   from   the     site.

There   is   a  paucity  of  butcher  marks   on   the   bones   from  t.his   site   so   il

is   unlikely   that  any  of   the  bison  were  heavily  butchered.     The  paleo-

Indians     left   the   locality  and  judgi[ig   from  the   fairly  good  condition

of  many  of  the  bones,   the   kill   site  was   rapidly  silted     over     by     the

southward     flowing     stream.        Eventually,      the     bone     bearing  deposit

became  part  of   the   fill   beneath  a   terrace   surface   that  was   sixty-f ive

feet   above   the   present   Smoky   Hill   River.
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The  hypothetical   scenario  described  above  seems   to   f it   the     data

available.        This     scenario     is   similar   in   some  ways   to  a  much  better

understood  paleo-Indian  bison   kill,      the     Olsen-Chubbuck     site.        The

Olsen-Chubbuck  site   in  eastern  Colorado   is   approximately  eighty  miles

west,   southwest.,   of   the   12  Mile   Creek   site.     A   radiocarbon  date     from

the     Olsen-Chubbuck     site      is      10,150   ±   150   8.   P.    (Wheat   1972),   which

suggests   the   site   is   several  hundred  years   later  in  time  than  the     12

Mile  Creek  site.     The  bison  had  ben  driven  over  the  edge  of  a   ravine.

The  bison  at   the  bottom  of  tbe  heaped  carcasses  were   little  disturbed

during  the  butchering  process.

There  are  other  possible  but   less   likely  interpretations  of     t.he

evidence     at    ,the      12     Mile   Creek  site.      The  bison  bone  bed   at   the   12

Mile   Creek   site   may  have   represented   the   but.chered   remains     of     bison

stacked     in     a     pile  by  paleo-Indi,ins   after   the  bison  had  been   killed

nearby.     The   fact   that   the   largest   bison   specimen  was   virt.ually     com-

plete     and     art.ii`ulatet].   and   that.   norie   of   the   other  bison  appeared   to

be  heavily  but.chered   suggests   that.   the   remains   were     not.     slacked     by

the     paleo-Indians     in     a   pile.      It  would  be  difficult   to   imagine   the

paleo-Indians   bothering   to   stack  such  heavy  and  st.ill   largely     intact

carc.asses,     eventhough     it   is   known   that  paleo-Indians   at   other  sites

did  stack  the   disarticulated  bones   of  heavily  butchered  prey.

It   is   possible   t.hat   the   bison  had   not   been     stampeded     over     the

bank     of     the     stream   chanl`el.      Tile   bison  may   have   been   driven   up   the

stream   channel   until   thL.   bison  met   an   obstacle   such   as   a     I`ick     Point
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or     a   fallen   tree   trunk,   or   a   man  made   barricade   of   logs   that   blocked

the   passage   of   the   bison.      Mommentarily,   t.he   bison     would     have     been

stopped     and   vulnerable   to   being   slaiii   I)y   t.he   paleo-Indians.      The   ar-

guments   against   this   inleri)retation  are   that   the  bison  would     be     un-

likely     to  have  piled  one  on   tcip  of   the  other   in  a   area   only   ten  feet

square,   and   one  would     have     expected     t.here     would     have     been     more

project.ile     points     left     in     t.he     lightly  butchered  bison   relnains   if

weapon  use   rather   than  a   fall  was   the  primary  agency     of     destruction

for  the  animals.

It   is  possible   that   t.he  bison  were     killed     in     an     undetermined

manner     by     paleo-Indians   some   dislanc.e   lip   t.he   stream   channel   and   had

washed  down   to   their  present   posit.ion,   piling  agaiiist   an  obst.acle.      A

freshet     would     have  had   to   occur  very   shortly  after   t.he  kill   for   the

bones   lo   still   be   articulated   af.ler   I)eing   washed   dow[istrealii.         11      is

hard   lo   imagine,   however,    t.hal   a   fresliet   w<'jshing   lht?   bison   downstream

would   st.ack   the   carcasses   one   on   lop   of   lhe   ot.her     in     such     a     small

area.        The     orientation     of   the   large  b`ill   bisori  at   a   right   angle   to

the   direction   of   flow  would  be   somewhat   unexpect.ed   if   a   freshet   is   t.o

be  evoked   for   t.he  positioning  of   the   bison.      A   freshet  would  probably

not  bring   t.he   articulated   remains   of   t.he     large     bull     bison     carcass

downstream     along     with     the   separat.ed   skull   and   deposit   them  closely

together  despite   their  great   difference   in  mass.

A  snail   fauna  was   recovered   in   t.he   tan     sandy     silt     three     feet

above     the     gray   silt   lens   that   c.ontained   the   bisoli  I)ones.      Mr.   J.   D.
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Stewart,   a   graduate   student.   in     the     Depart.ment     of     Systematics     and

Ecology     at   the  University  of  Kansas   identified  the   following   taxa  o£

snails:     Lynynaea   cf .     p±E±,   Pupilla

lie I 1 i c od i s c us parallelus     and

muscorLm.   Vallonia

Succ.inea

g ra c i 1 i c.o s ta ,

sp.     Because  the  snails  are

slightly  higher  in  the  st.rati8raphic  column     than     the    bisoo    bones,

they    post  date  the   12  Mile  Creek  site.     The  silting  over  of  the  site

could  have  occurred  quite   rapidly,   so  there  probably  is  not     a     great

amount     of     geological   time  separating  the   snails   froni  the  bison  kill

site.     Only  Succinea   and  Hellicodiscus parallelus  still    inhabit    the

area       of       t.he        site.          Lyprq?ea,     Pupi||a muscorum     and     Vallonia

gracilicost.a   are  extinct   in  Kansas   and  presently  inhabit  a   range     far

to  the  north,   except  at  higher  elevations,   such  as   in  the  Rocky  Moun-

tains  where   they   range     further     south.        It     is     possible     that     the

distribution     of     these     locally     exlincl     snails     is   limited  by  high

surnrner   temperat.ures,   if   this   is     true,      t.hell     it     would     suggest     the

summers     were   cooler   than  present   at.   a   time   shortly   after   t.he   ]2   Mile

Creek  bison   kill   occurred.

Some   bison   bones   from   the   12   Mile   Creek   sit.e   still      had     a      gray

silt    matrix     adhereing     to     the     bones,     especially     in     the     marrow

cavities.      Chunks   of   the   gray   silt  matrix  were   removed  and   the     outer

surf ac.e     of     the     chunks   were   abraded   to   reduce   the   chance   for   receilL

pollen   lo   contaminate   the   sample.      The   pollen  was   separat.ed   from     the

sample     using     the  Aaron  Horowitz   tec`hnique  which   involves   the   disag-

gregat.ion  of   the  pollen  bearing  matrix  with   sodiuni     hexametaphosphale
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and     hydrochloric.   acid   followed   by   segregation   of   t.he  pollen  by  heavy

liquid  separation  using  zinc   chloride.     The  pollen  was     stained     with

5%  aqueous   basic   fuc.hsin  and  mounted   on   slides   with  glycerin  jelly.

Three   slides   were   examined   and   a   total   of   183  pollen   grains   were

identified.        The  pollen  grains  were   reasonably  well  preserved  except

for  some  of   the   Gramineae  pollen  grains   that  were  badly  deteriorated.

The     following     percentages     of     pollen     grains  per  taxon  were   found:

£jp±±g   (pine)   37.16   %,   Q.uercl±.g   (oak)    1.64   %,   Ppp`+Ills   (cottonwood)    I.64

%,      Gramineae   (grass)   32.24  %,   Composit.ae   (primarily   ragweed)   23.50  %

and   Chenopodiaceae-Amaranthaceae   3.82   %.      Not   included   in     the     count

were     21     pollen     grains     that     were   unidentifiable  because   they  were

badly  deteriorated   or  because   they  were  obscured  by     debris.        Unfor-

tunately,     the  perc.entages   of  pollen  taxa   recovered   from  sites   rarely

indicate   in   a   direct   way   the   peri`eiitages   or   the     t.axa      in     the     local

plant   comlnunit.y.      The   reasons   for   this   are   rat.her   obvious   and   include

such   factors   as   different   amounts   o{.   pollen   are   prodiit`ed   by   different.

taxa     of  plants,   pollen  of  different  plant.   taxa  may  be  differentially

preserved   alid   some   pollen   can  be   carried   enormous     distances     by     the

wind   (and   its   discovery  may   not   be   relevant   to   the   local   vegetation).

Reconstructing   thL.   regional   vegetation   from  pollen  percent.ages     is     a

IIiatter  of  interpretation.

Analysis   of   the     sediments     of     c.attle-watering     tanks     by     Kapp

(1965:186-189)      suggests   a   inodern   polleli   rain   near   llie   Front   Range   of

the   Rocky   Mountains   is   dominated   by   co[]ifer   pollen.      In     the     central
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grassland     region,      Compositae,   Chenopodiaceae-Amaranthaceae  and   to  a

lesser  degree   grass     pollen     grains     are     most     abundant.        Near     the

deciduous     forest     margin     on     the  eastern  edge  of  t.he  grasslands   the

pollen  of  Quercus   increases   sharply,   grass  pollen  becomes  more     abun-

dant  and   the   Compositae   remains   abundant.

The  pollen  percentages   from  the   12  Nile  Creek  site     do     not     fit

the     patterns     exhibited  by  pollen  percentages   recovered  by  Kapp  from

the  sediments  of  stock  tanks.     This  suggests  significant    differences

in  the  vegetational  community  in  the   region  of  the   12  Mile  Creek  site

at   the   time  of   the  bison  kill,   compared   to   the     present.        The     Pinus

(pine)     pollen  perc.entage  of   the   12  Mile  Creek  site   is   siinilar  t.a   the

modern  percenta8es   of  pine  pollen  documented  by  Kapp  near     the     Front

Range     of     the   Rocky  Mountains.     However,   the   grass   pollen  percentage

of   the   12   Mile   Creek   site   is   much  more   similar   lo   that   found   by     Kapp

on   t.he   modern   deciduous   forest   margin.      Kapp   (1965:188)   states,   "Sur-

prisingly,   a   high   frequency  of  grass  pollen  does   not   typify  the     pol-

len   rain  of   the   grasslands   region.     Grass   pollen   seeins   lo   be   abundant

only   in   the  moister  areas   of   the   prairie."     The     hi.gh     perceritage     of

grass     pollen   al   the   12   Mile   Creek   sit.e   may   suggest   more   moist.ure   was

available   for   plant   growth  at   the   time   of   the   bison   kill,   than   al   the

present      t.ime.         The     high     [>erc.entage     of   pine   pollen   at   the   12   Mile

Creek   silo   c.ould   have   at   least   t.wo   reasonable   interprelalions;    I)   llle

vegetation   in   the   region   of   the   12   Mill.   Creek   site   was   grasslantl  wit.h

pine   forests   of   the   Rocky     Mountains     having     significantly     extended
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eastward     into     the     western  edges   of   the  prairie   resulting   in  an   in-

creased   rain  of  pi[ie  pollen     because     of     closer     proximity     of     pine

forests     to     the     west,     or   2)   the  vegetation   in   the   region  of  the   12

Mile  Creek   site  was   a     pine     parkland     (grassland     interspersed     with

stands   of  pine   trees).      Ttie  discovery  of  a  pine  macrofossil   in  a   late

Wisconsin  deposit   in  western   Kansas   (J.      D.      Slewart,     personal     com-

munication)     demonstrates     that     pine  was   in  t.he   local   area,   and  sup-

ports   the  pine  parkland  hypothesis.     Although  the  percentage  of    pine

pollen  at  t.he   12  Mile  Creek  site   is  higher  than  at  present  in  the   re-

gion   there   is   no  evidence  of   forest  vegetation  dominating  the     region

at     the     time     of     the   bisol`   kill.      The   presenc.e   of  Quercus   (oak)   and

£9]2±±±±±E   (Cotto[lwgod)   pollen   al   a   low   f rl.quellcy  may   suggest   there     was

some   ripariali   forest   along   the   Smoky  llill   River.

The   chilirious   exoskeleton   of   a   niile   was   observL.d   oil   one     of      llie

slides     examined     for     the     pollen     count.     This   suggests   that   an   ar-

lhropod   (if   this   particular   spec.imen   is   [iot   contamination)     might     be

preserved     in     the   alluvial   deposits   of   the  plains   for  many   thousands

of  years.     The   study  of  arthropods   extracled  by     heavy     liquid     tech-

niques     may     offer     great     potential     for     future     research  in  recon-

structing  past  environments   in   t.he  Great   Plains   because     these     crea-

tures   frequently  exist  within  narrow  envirounental   limits.

The   discovery  of   a   projectile   point   ill   associatio[i  with     an     ex-

tinct     animal      at     the      12     Mile   Creek   site   in   1895   never   had   the   in-

fluenc.e   on   anthropological   thought   in  America   that   the   discovery  war-
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ranted.        In     hind     sight,     we     know   the   artifact   discovery  was   not   a

fraud,   because   in   1895  no  One   knew  that   a   fluted  projectile  point  was

the     appropriate     style     to  be   found  associated  with  ext.inct.  animals.

There  were  probably   several     reasons     for     the     anthropological     com-

munity's     failure   to  grasp   the  significance  of  the   find.     One   reason,

that  has  never  before  been  published,   was     the     fact     the    projectile

point    was     stolen     shortly    after     its     discovery.       Only    a     single

photograph  and  a   rather  uninformative  drawing  of  the  artifact.     relnain

at     the     University     of     Kansas.       The     artifact  was   stolen  during  an

evening  lecture  delivered  by  S.     W.     Williston     at     the     Chancellor's

house     at   the   Universit.y   of  Ka[isas.      The   following  description  of   the

events   that  surrounded  the     theft     was     principally     taken     from     two

letters   written   by  Claude  W.   I]ibbard   to   E.   H.   Sellards   dated  November

17,    1945   and   March   16,    1946.      Copies   of   these   letters   are   on   file     al

the   Museum  of   Nat.ural   History   at   the  University   of  Kansas.      The   spon-

sorship   of   t.he   night  meeting  at.   the     Chancellor's     house     was     either

Sigma     XI     or     the   forerunner   of   the   Williston  Club.      S.   W.   Willist.on

took   several   projec.tile  points   (including   t.he  projec`tile     point.     from

the   12  Mile   Creek   site)   to   illustrate   his   let.t.ure   on  bison,   t.he   anti-

quity  of  man   and  projectile   point   ty|)ology.      A   large     crowd     attended

the      lecture      including   faculty   and   [iori   academic   people.      Apparent.Iy,

there   were   mariy   prominent.   local   people   present      (personal      communica-

tion,      I.   Raymond   llall,   who   had   spoken   t.o   11.   T.   Martin   about   the   sub-

ject).   During   the   lecture   the  projectile   points  were  put   in  a  box  and
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passed   around   the   crowd   during   t.he   lect.ure.      An   unknown  member   of   the

crowd   stole   the   projectile  point   from   the   box.      It  was   noted   that   the

artifact     was     missing,      but     no     o[ie     in     the   crowd   admitted   knowing

anything   at)out   it.      H.   T.   Martin   urged   that   the   sheriff   be   called   and

that  aill   in  the   Chancellor's   house   be  detained   until   everyone  present

could  be   searched.      This   proposal   was   rejected   (presumably   by     S.      W.

Williston).        The     crowd     dispersed,      the   artifact.  was   lost   and   H.   T.

Martin  was   "sore"   because   a  more  vigoroiis   attelnpt     was     not     made     to

recover  the  artifact.

One   can   speculate   that   the  embarrassment   and  possible     political

repercussions     of     detaining  and   searching   a   number  of   prominent,   and

for  the  most  part   innocent,   citizens   outweighed   the     scientific     data

loss     in     tlie     minds     of     those     academic     offic.ials   in   charge   of   the

meeting.

One   couple   that   act.et`ded   thc.   lpcliire   was   a   dent.jst.   and   his     wife

from     a     nearby   town.      H.   T.   Martili  believed   the   denlist's   wife   was   a

kleptomaniac   and   was   cert.ain   she   had   stolen   the   artifact.      1].   T.   Mar-

tin     kept  a   careful  watch  on  the  dentist's  wife  for  decades   following

the  theft,   and  he   felt  confident  he  would  eventually  recover  the     ar-

tifact.        When   the   dentist's   wife   died,   H.   T.   Martin   led   a   group   from

the  University   of  Kansas   in   the   fall   of   1928   or   the   spring  of   1929   [o

interview     an     heir     of     the   dent.ist's  wife,   hoping   that   the   artifact

would     appear     in     the     inheritance.        Urifortunately,      the        art.if act

remained   missing.      H.   T.      Marlin,    still   confident   he   would   evenlually
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recover  the  artifact,   died  suddenly  and  thus   did  not   recover  his  most

important     scientific  discovery.     The  search  for  the  missing  artifact

was   to   cont.inue.      In   1980,   the  aut.nor  learned   that   the  possessions   of

the  dentist  and  his  wife  had  been  donated  t.o  a   local  museum.     A  visit

to  the  museum  and  a   search  of  the  projectile  points   in     the    museun's

collection  failed  to  yield  the  missing  artifact.     Academics   have   thus

haunted  the  woman  and  her  descendants   for  generations.

The  loss  of  the  artifact  could  only  have  had  a     detrimental     ef-

fect     on    the     credibility  of  tbe   12  Mile  Creek  site.     Another   factor

that   resulted   in  the  failure  of   t.he   12  Mile  Creek  site     to     sway     an-

throplogical     opinion     to     a   belief   in  the   cont.emporaneity  of  man  and

extinct   animals.  in   the   New  World,   was   the   failure   of   S.   W.      Williston

or     H.      T.      Martin     to  properly   analyze   the   site.     Had   the   bones   been

carefully  analyzed   at   the   lime   of   lhe   sill.'s     disi.overy,      the     rather

obvious     butcher     marks   would   have   strorigly   supported   the   validity  of

the   site.     Virtually  no  attention  was     given     t.a     any     of     the     bison

remains     but     the     large     mounted     bull,   so   that   not   even   the  minimurn

nLunber   of   individual   bison   at   the   sit.e   was   known   to   S.      W.      Willislon

and   H.    T.    Martin.

The   discovery  of  projectile     points     in     association    with     long

horned     bison     at   the   Folsom   sit.e   near   Folsom,   New  Mexico   in   1926   has

traditionally   been  viewed   (Wormi[igton   1957:23-25)   as   a     discovery     of

great     importance   to  American  archaeological   theory  and   for   the   I irst

time   firmly  establishing     the     contemporaneity     of     man     and     extinct
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animals     in   the   New  World.      This   belief   is   extraordinary,   because   the

Folsom  discovery  was   only     the     fourt.h     of     a     series     of     remarkably

similar   discoveries   of   project.ile  poilits   with   long  horned  bison.     The

only  surprising  thing  about   the  Folsom  site  was   that   researchers  were

amazed   rather   t.ham  bored   at   the   discovery  of  another   site   showing   the

association  of  human  artifacts   with  extinct  animals.

The   12  Mile  Creek  site  was   discovered   thirty-one  years  prior     to

the     discovery  of   the  Folsom  site.     The   site  was  discovered  by  a   non-

professional   and   excavated  by  museum  personnel   from  the  University  of

Kansas.     As   previously   disc.ussed,   a   projectile  point  was   recovered   in

association  with   long  horned  bison.

The  neserve   site   was   excavate(I   ill   1923   (three  years     before     the

Folsom     site)   by   F.   G.   Meserve   who   was   in   c.harge   of   the   Department   of

Biology   in   Gra[id   Islaiid   College.      F.    G.   rleserve   had     been     shown     the

site     by      laymen.        A  projectile   point   was   found   associated  with   long

horned   bison.      The   site   was   excavated   ag{}in   in   1931   by     the     Nebraska

Stale     Museum     and   another  projectile  point  was   found   associated  with

long   horned   bison   (Barbour   and   Schultz   1932).

The   Lone   Wolf   Creek   site   in  Texas   was   found   in   1923   by  a   layman.

and     was     excavated   in   1924   (t.wo  years   before   the   Folsom  site)   by  Hr.

H.   D.      Boyes   of     the     Colorado     Museum     of     Natural     History.        Three

projectile   points   were   found   under   a   long   horned   bison.      A  hammer   and

chisel   were   necessary   to   remove   the   c.emenled     matrix     surrounding     at

least.   one   of   the   points   (Figgins   1927),   which   would  make   any   argument
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that  the  artifact  had  been  introduced  accidentally  during  the  excava-

tion    rather    absurd.       Interestingly,     one    of  the  projectile  points

"disappeared"   (the  artifact  was  presulnably   stolen)   like   the     12     Mile

Creek    projectile     point.       Fortu[iat.ely,     ,two  of  the  three  projectile

points   from  the  I,one  Wolf  Creek  site  were   retained.

The  Folsom  site  was   found  by   laymen   in   1925   and  was   excavated   in

1926     by     personnel      from     the     Colorado   State  Museuni   (Figgins   1927).

Projectile  points  were   found   in  association  with  long  horned  bison.

Ttie  details   of   these  discoveries   are   remarkably  similar.     Laymen

discover     bones   eroding   i ron  a   bank  and   contact  of f icials   in  a  museum

or  institution     of     higher     learning.        Researchers     with    biological

training     excavate     the     bones   and   find   one  or  more  projectile  points

clearly  associated  with   the   remains   of   long  horned   bison.        It   is     an

int.eresting   question  why   t.he   12   Mile   Creek   site,   or   the   Meserve   site,

or   the   Lone   Wolf   Creek   site   did   r`ot   bei`onie   the   key   site     establishing

man's   contemporaneity  with   ext.inct   animals.

The   Folsom   site   may   have   become   so      important      t.o     American     ar-

chaeological     t.hought,     not     because     it     was   a   unique   discovery,   but

because   J.I).   Figgins   was   a   superb   salesman     of     int.ellect.ual      ideas.

Figgins,   after  his   first   season  of  exc.avation,   failed   to  convince  ar-

chaeologisLs   that   his   discovery  was   valid.      He   worked   on   the   sit.e   for

a     second     season     and   left   a   projectile  point   in  place   in  the  matrix

and  had  several   interested  scientists     verify     the     discovery.        Even

this      failed      lo     convince     many     in   t.he   archaeological   community.      A
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third   season   yielded  more  projectile   point.s   in   association  with     long

borned     bison     and  numerous   specialists   arrived   to  view  the  evidence.

The   intellect.ual   tide   turned.   and   eventually   a  much  greater  antiquity

for  man   in   the   New  World   became   widely   accepted   (Wormington   1957).

The  presence  of   fossil     bones     drew     the     investigators     to     the

sites.       This     is  probably  t.he   reason   that  biological   scientists  were

the  principal   founders   of  paleo-Indian   studies.

The   12  Mile  Creek  site,     although     having     little     influence     on

American     archaeological     thought,     strongly  effected  paleontological

thought.     Henry  Fair field  Osborn   in  |E£  ALgf     g£

Asia     and North     America

Mammals iE    Europe,

(1910:464,497),   a   very   influential   text   in

paleontology,   recognized   the   12   Mile   Creek   site   as   one   of     great     im-

port.ance   and   presented   a   desc.ription  of   the   site   and   a   drawing  of   the

artifact.       Becausc`   of   lliL.    impt)rldili.t?   of    |t€ileonlologisls    in   the      early

research   on   paleo-Indian   stlldies,    lhc`   12   }lile   Creek   site   provided   im~

portant.   evidence   to   those   researchers   needing   it  most.

4.4       CONCLUSIONS

In   conclusion,   the   f luvial   geomorphology     of     the     Kansas     River

drainage     has     preserved  a   record  of   the  early   inhabitants   of  Kansas.

The   archaeological   record   reviewed   for   the     Kansas     River     was     in     a

disturbed     context     on     river  gravel   bars.     The  archaeological   record

examined   in   the   Smoky  Hill   River   valley   was   sparse,   with   an   important

paleo-Indian     archaeological     site.   the   12   Mile   Creek   site,   buried   in
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CIIAPTER   FIVE

ARKANSAS   DRAINAGE   ARCHAEOLOGICAL   DATA

5.1       INTRODUCTION

Tbe  bulk  of  the   research   for  this  dissertation  was  undertaken   in

the    Arkansas     River     drainage.       Archaeological     sites  are  extremely

numerous   on   the  stream  terraces   in  this     area.        Unfortunately,     ver-

tical     exposures  on  these  terraces,   except   for  the   floodplain  are  not

coinmon.      There  were   few   resources   available   to   engage   in     excavation,

consequently,      the     research  was   heavily  weighted   toward   surface   col-

lections .

Much   less     effort     was     spent     exploring     the     sandpit.s     of     the

Wichita,     Kansas     vicinity.        The     sandpits     will   be   discussed   first,

before  proceeding   to   the  archaeologically  more   substantial   data     from

the   stream  terraces.

5.2      WICHITA   SANDPIT   LOCALITIES

The  artifacts   and   fossils   from  the  Wichita   sandpits  were  not     in

situ.        The     faunal     remains  were  extremely  abundant,   as  was   the   case

wit.h  the  material   from  the   gravel   bars   of  the  Kansas     River,     already

discussed.        Deposition     at     or     below     the     water   table   no  doubt   in-

fluences   t.he  preservation  of  organic  material.     The  excellent  preser-
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vation    of    organic    material     is   the  chief  reason  for  studying  these

localities .

A  wide   sandy  floodplain  with  a  very  shallow  water     table     exists

at     the    junction    of     the  Arkansas  and  Little  Arkansas  Rivers   in  the

vicinity  of  wichita,   Sedgwick     County.     Kansas.        Sand     removal     from

sandpits     in    this     area  has   resulted  in  the  discovery  of  Pleistocene

fossils  and  several  early  projectile  points.       Sand     is    pumped     from

below     the     water  table  onto  a   sc:reen  that  separates   the  economically

unwanted  coarse  fraction  from  the  valuable  finer     fraction    of     sedi-

ment.       The     discarded     coarse     fraction     of     sediment     contains   "mud

balls,"  water  rolled  cobbles,   fossil  bones  and  human  artifacts.       The

material     discussed   in  this   sect.ion  comes   f ron  the  coarse   fraction  of

five  sandpits.     The  projectile  points   recovered     from     two     of     these

sandpits     are     important     because  evidenc.e   for  early  man   in  Kansas   is

sparse.     The   only  published,   buried  paleo-Indian  sit.e     found     in     the

state     is   the   12   Mile   Creek   site.     Additional   information  on   the   ear-

liest   inhabitants   of   t.he   Scat.e   of  Kansas   is   needed.

A  sandpit,   operated  by   the  Associated  Material   and     Supply     Com-

pany     Incorporat.ed,      See.      23,     T26S,      RIW,      yielded     two   scottsbluff

projectile     points.       One     of     these     Scottsbluff    projectile    points

(Figure      18A)     had   the  base  broken   off .     The   flint  appears   to   be   from

the  Flint  Hills   and  shows  evidence  of  heat  treatment.       The     artifact

was  parallel   flaked  on  one  side,   but  not  on  the  other.     The  side  that

had  not  been  parallel   flaked  had  a   "chalky"   quality,   suggesting     that
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it    was     nearer  the   chalky  cortex  of   the   flint  nodule.     This   suggests

that  parallel   flaking  was   related     to     the     quality    of     flint    being

knapped.        The     tip  of  the   artifact   showed  evidence  of   fracturing  due

to   impact  presumably  while   being   used   on   a   spear.      The  maximum     width

was   35   mm   and   the   maximum   thickness   was   8.7   Inn.

The  second  Scottsbluff  projectile  point   (Figure   188)   was   found  a

few     feet     away     from     t.he   first   in  the   same  heap  of  discarded   coarse

fraction  sediment.     This   artifact  was   almost   completely  enclosed  by  a

"mud     ball"      (a     chunk     of   sill   and/or   clay).      The  men  who  worked   the

sand  pumping  equipment  at   t.his  pit.   and  at  others   in  the  Wichita     area

claim     that     t.he     "mud  balls"   are  pumped   from  a  depth  of  about   tbirty

feet   below`  the  .surface  where   lhe   presence     ot-     clay     and     silt     makes

deeper     pumping     of   sand   difficult.      The   presenc.e  of   clay  and   silt   in

the   lower   part   of   the   sect.ion   siiggesls   a   previous   cycle     of     alluvial

deposition   before   the   inrush   of   sand.      Ac`cording   to   the  workmen,   most

of   the  Pleistocene   fossils  were  pumped   from  the   clay  and   silt     level.

The     inclusion     of   the   artifact   in  a   "mud  ball"  may  be  a   good   indica-

tion   that   t.he   specimen  came   from  deep   in   the     sandpit     and     has     con-

siderable     antiquity.        The  Scottsbluff  projectile  point  had  been  ex-

tensively   resharpened,   greatly   reducing     its     original     length.       The

resharpening     had     obliterated  any  evidence  of  parallel   flaking.     The

cutting  edges   of  the  artifact  are  beveled.     The   flint  had     been     heat.

treated     and   is   probably   from  the  Flint  Hills.     This   artifact   (exc`ept

for   the   resharpened  area)   is   of  the   same   general  proportions     as     the
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other  Scottsbluff  projectile  point.     The  artifact  has  been  so  reshar-

pened  that   it   resembles   a  Cody  knife,   a   cutting   implement     frequently

found     associated  with  Scottsbluff  projectile  points,   and  it  may  have

actually   functioned  as   a   knife.     The  maximum  length   (resharpened)     is

57.2     rm,   the  maximum  width   is   32.9   Ira,   the  width  at   the  base   is   27.5

mln,   and   the   maximum   thickness   is   8.4  mm.

The  presence  of  two  Scottsbluff  projectile    points     closely    as-

sociated   in  the  same  pile  of  discarded  coarse  sediment,   suggests   that

a  kill  site  or  camp   site  had  been  destroyed  by  the  sand    pumping     ac-

tivity.

Scottsbluff  projectile  points   in  the  Central     Plains     have    been

radiocarbon     dated  at   several   sites.     The   Lime  Creek  site   in  Nebraska

produced   a   radiocarbon  date     of     9524   ±   450     years     B.P.      (Davis     and

Schultz     1952)   at   the  base   of  a   level   containing   the  Scottsbluff  type

of  projectile  poiirit.     The  olsen-Chubbuck     site     in     eastern     Colorado

produced      a      radiocarbon   date   of   10,150   ±   500   years   B.P.    (Wheat   1972)

from  a  bison   kill   that   contained  Scottsbluff-like  projectile     points.

Scottsbluf i     projectile     points     have     been  repeatedly  discovered  as-

sociated  with   the   remains   of  B±±pq  ap_ti_quu_s.

The   sandpit  produced   a   small   fragment   of   a   human  skull   cap.      Tbe

pit also   yielded   the   remains   of  Mairmuthus,   Mammut.

EiEJ2P  antiquus , Bison  bison  and  Cervus

ame r I c a n urn , Eq¥,

The   Oat.ville   sandpit   at   Sec.11,   T28S,     RIW     yielded     a     Holland

projectile  point   (Figure   19).     The   artifact  was  made   from  Flint  Hills
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flint   that  was   heat   treated.     The  projectile  point  has   several  paral-

lel     thinning     flakes   knapped   from  both  sides   of   the  base,   presumably

to  enhance   the  hafting  of   the  artifact.     The  maximum  length     is     86.8

mm,      the     maximurn     width   is   33.4   mm,   the   width   at   the  base   is   25.2   mm

and   the   maximum   thickness   is   7.3   inm.      A   cache     of     projectile     points

found   in  Henry  County,   Iowa   (Holland   1971)   contained   numerous   Holland

projectile  points   silnilar  to   the  one   found  at  the    Oatville     sandpit.

Also     in     the     cache     was     a  rleserve  or  Dalton  projectile  point  and  a

Scottsbluff-like  projectile  point,   demonstrating  the     contemporaneity

of  these  three  projectile  point  types.

A  human  ulna,   mineralized   comparably   to   the     Pleistocene     fauna,

was     recovered`   from     this     pit.        A     bird  bone  exhibiting  butchering

marks,   but   not  mineralized     like     the     Pleistocene     fauna,     was     also

found.      The   bones   of   Mammuthus,

Bison  bison   and   Odocoileus   were

Paramylodon harlani, ELg±,   C_amelops,

recovered   i ron  this  sandpit.

The   Superior   Sand   Company   pit   at   See.    3,   T27S,   RIW     yielded      the

remains      of     Mammuthus, Cqapelops,   Eg±±±±E,   Megalonyx   jeffersoni,   EiEj2p

|ntiquus   and  Ei±pp  !j±e±.     The  Globe  Const.ruction  Company  sandpit     at

See.      2,      T27S,   RIW  yielded   the   remains   of   MalTmuthus.      The   Miles   Sand

Company   sandpit   at   Sec.    19,   T26S,   RIE   yielded     the      remains      of     Ham-

muthus,    Camelops   and   ELg±±±±±.

The   presence   of   C_am_elop§_   (camel)    indicates   the   Wichita   area      was

in     the     Camelops-Navahoceros faurial     province     of   Martin   and   Neuner

(1978)   thought   to     be     typified     by     open     vegetation.        This      faunal
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Cervalces   faunal  province   io  nor-

theastem  Kansas   thought  to  be   typified  by  spruce     forest.       Not     one

example      of      SyTnbos      or Cervalces     has     yet     been   recovered   from  the

Wichita   sandpits,   although  neither   are   uncommon   in   the     Kansas     River

gravels     near     Kansas     City.      There   are   many  more  mammoth

remains   in   the  Wichita   sandpits     than     mastodon

(Mammuthus )

(Mammut      americanun)

remains,      suggesting     that     mammoths     were     much     more     common   in   the

Wichita   area   than  were  mast.odons.      In   fac.t,   only     a     single     mastodon

fossil     was      recovered.        Mastodon     remains     are   common   in   the   Kansas

River  gravels   near  Kansas   City.

The  most.   abundant   Pleistocene   megafauna   fossils   from   the  Wichita

sandpits      are      mammot.h (Mammuthus)      and      horse (ELg¥)    and    it    is

reasonable   to   suggest   that   these   t.wo   species   were   t.he   dominant     large

animals     in     the     area     during     the     time     period     representedby  the

Pleistocene   deposits   in   the   sandpits.      Sloth   remains     occur     in     both

the     Kansas     River     gravels   near   Kansas   Cit.y   and   in   the  Wichita   sand-

pits.      It  appears   that  Parafnylodon harlani and     Megalonyx     jeffersoni

were     fairly     c.oinmon   components   of   the   late   Pleistocene   fauna   in   Kan-

sas,   and   occupied   both   the   Symbos_-Cervalces

faunal     provinces.      Typical   Symbos-

and      Camelap_=- Navahoceros

Cervalces   fauna   have  been   found   as

far  west   in  Kansas   as   Topeka.      Typical   Camelops-Navahoceros   fauna   has

been     found   as   far  east   in  Kalisas   as   the   Wichila   sandpits.      The   easl-

west   distance   between   these   faunas      is     less     than     150     kin     and     the

ecotone     between     t.hese     two     ice     age     communities     must   have   fallen
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somewhere  within   that  area.     The  marked     faunal     differences     bet.ween

the     Wichita     sandpit     localities     a[id   those  of   the  Kansas   River  near

Kansas  City  suggest.   that   this  boundary  was   relatively   sharp.

5. 3      ALLOvlAI,   TERRACES   AND   ARCHAEOLOGICAI,   I)ATA

The  alluvial  terraces  of  the  Arkansas  River  drainage  are  rich  in

archaeological     sites.        Surface     collections  were  obtained   from  lnany

sites  by  the  aut.hor.     These  collections  will  be  analyzed  by  reference

to     the  alluvial   terrace  on  which  they  lie.     Some  sites  extend  from  a

lower  terrace   to  a  higher   terrace.     The  sites   in  such  cases  nave  been

attributed  to  the   lower  terrace,   unless   there  is   some  evidence   (eg.   a

dic.holomy  of  artifact   types   or     a     spai`ial     break     between     different

parts     of     the     site)     to     suggest   t.he   site  was  occupied  at  different

limes,   in  which   case   the   parts   of   the   site  are   discussed  under     their

relevant   t.errace   category.

FLO0DPIAIN   ARCHAEOLOGICAL   SITES.

A  total   of  21   archaeologic.al   sites   on   the  Floodplain     were     sur-

face   collected.     Tbe   archaeological   data   are   described  below.

14CF14.

This   si.te   is   located  200   feet   east   of     the     Neosho     River.        The

site     is     in     a     plowed   field   that   is   bordered  on   the  west  by   forest.

14CF14   is   approximately   400   feel   norlhwesl   of   14CF51.        The     site      is

small,      measuring     approximately      loo     by     50      feet.      Two   cord-marked

sherds  were   found,   one   of     whicb     is     shell     tempered,      indicating     a
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Middle   Ceramic   affiliation   for   the   site   (Wilmeth   1970).     The   debitage

included  a   fragment  of  heat   treated   flint  and  a   flake  with  cortex.

14CF19 .

This  small  site   is  500   feet  north  of  Eagle     Creek     in    a     plowed

field    on     the    Floodplain.       To  the  east  of  the  site  is   forest  and  a

small   intermittent  stream  that  is  a  tributary  of    Eagle    Creek.       The

estimated     size     of     the  site  is  50  by  50   feet.     One  bladelet   (Figure

20C)  with  a     prepared     striking    platform,     and     a     thin     flake     with

delicate   edge   retouch,   were   found.     One   flake  showed  evidence  of  heat

treatment.     Because  no  diagnostic  artifact.s  were  found,   the     affilia-

tiori  of  this   site   is   unknown.

14CF21.

The   site   14CF21   is   located   on   the  Floodplain  next   to     a     meander

scar     left     by     the  Neosho  River   (Figure   21)   in  a  plowed   field.     This

site   is   800   feet  northeast  of   14CF20   and  on     the     same     side     of     the

meander     scar.      The   Neosho   River   is   one   quarter  mile   north   of   14CF21.

The   site   covers   an  area   approximately   100  by   30   feet..

Three   cordmar.ked     pot     sherds     identify     this     sit.e     as     Middle

Ceramic.        The     sherds     are     similar     to     those     described  by  wilmet.h

(1970).      One   sherd  was   tempered  with   shell   and     had     reddish     concre-

tions   as   inclusions.

Lithic   artifac.ts   included     the     tip     of     a     biface     and     several

retouched     flakes.        I)ebitage  was   abundant.      Heat   t.feat.ed   flint   and   a

flake   with   cortex  were   also   found.
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This   site   is   on   a   plowed   field   near  a   meander   scar  on   the  Flood-

plain  of   the   Neosho  River   (Figure   22).     The   site   is   approximately  400

feet  east   of   14CF23  on   the   south  bank  of   a   meander   scar.

The   size   of   the   site     is     approximately     50     by     25     feet.        The

evidence   of   human  occupat.ion   consisted   of   an  amorphous   flake   core   and

burned   rocks.     The   c.ultural  affinities   of   t.he   site  are  unknown.

14CF23 .

This   small   archaeological   site     is     on     the     Floodplain    of     the

Neosho     River     near     a     meander     scar      (Figure   22).     The   site   is   ia  a

plowed   field   along   the  west   bank  of  a   meander   scar.

The   site  yielded  one  badly     eroded     sherd,     that     was     not     suf-

ficient.1y     diagnostic     to   determine  which  o[   the   Ceramic   periods   this

site   represe[ils.      The   temper   of-t.he   sherd   could     not     be     determined.

Thi>     orily     other     artifact   was   a   delicalely   retouchetl   flake.      The   two

art.if acts   were   approximately  30   feet   apart.

14CF25 .

This   small   site,   approximat.ely   100   by  25   feet,   is   located   on   the

Floodplain     of  Eagle  Creek.     Forest  and   an   intermittent   stream  lie   to

the  west  of   the   site.      Eagle  Creek   is   approximately  700   feet     to     the

south.        The     site   is   in  a   plowed   field.      The   only   cultural   materials

found   at   this   location  were   several   flint   c.hips.        The     cultural     af-

filiation  of   the   site   is   unknown.



14CF26 .

112

The   site   14CF26   is   located   in  a  plowed   f ield   150   feet     north     of

Eagle  Creek.     The   site   is  approximat.ely   100  by   10   feet   in  area   and   is

located  on  the  Floodplain.     Forest  and  brush  border  the  site     to     the

south    and    west.        The     site     is  approximately   700  feet  southeast  of

14CF25.     A  core   and   several   flint   chips  were   found.     The   cultural   af-

filiation  of  the  site   is  unknown.

14CF27 .

This   sn`all   site   is   located   in  a  plowed   field  200   feet     nort.h     of

Eagle     Creek.        The   site   is   located  on  the  Floodplain   (Figure   23).     A

nort.h  to  south   line   of  t.rees  borders   t.he  western  edge     of     the     site,

while   forest  and  brush  border  the   site   to   the   south.     The  size  of  the

site   is   50  by  50   feet.

A   small   leaf-shaped   projectile   poiiit   (Figure   208)   was   found     in-

dicating     Middle     Ceramic     affinities   for   the   site,   and   is   similar   to

specimens   illustrated   by   Perino   (1971:9).      The     only     other     cultural

material   found  al   the   site  was  a   large   flint   flake.

14CF29 .

This   site   is   located   in  a   plowed   f ield  on   the  Floodplain  of     the

Neosho     River     near   a   meander   scar   (Figure   21).      The   site   lies   on   the

sout.hem   edge   of   t.he  meander   scar.      The   Neosho   River   is   approximately

one     half  mile   north  of  the   site.     An  abandoned   railroad   grade   is   600

feet   t.o   the   south.      The   site   covered   an   area   approximately   70     by     30

fee t .
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Several   pieces     of     burned     daub     were     found     on     the     surface,

possibly   indic.ating   the   presence   of   a   house   (Witty   1973:2).      The   only

stone   t.ool   discovered  was   part   of  a   scraper,   too   fragmentary     to     il-

lustrate.        A     small,   unworked  piece   of   limonite  was   found.      The   cul-

tural  affiliation  of  the   site   is   unknown.

14CF30 .

The   site   14CF30   is   located   in  a   plowed   field  on   the     edge     of     a

meander  scar  near   the  Neosho  River.     The   site   is   800   feet  east  of   the

Neosho   River   and   on   the   sout.h  bank   of   the   meander     scar.         14CF5l      is

700     feet     to     the     northwest   and   on   the   opposit.e   si(Ie   of   the  meander

scar.      The   size   of   the   site   is   approximately   100   by  50   feet.

Three   shcTrds   were   found,   one   of   wliich   was   shell    t.empered,      which

identifies      the      site     as     Mit]dle     Cerainic     alid      is      similar   to   tht)se

described   by   WilmeLh   (1970).      The   only   lilhic   materials   from   the   site

were   flint   chips.

14CF32 .

This   site   is   on  the  Floodplain  and  adjacent  to  the  brush  covered

north     bank     of     Eagle  Creek.     The   artifacts   are   from  a  plowed   field.

The   site   is   located  approximately  800   feet   east   southeast   of   14CF19.

The  only  artifacts   found  on   this     site     were     the     following:     a

plain  surface,   shell   tempered   sherd,   and  a   ret.ouched   flake,   found  ap-

proximately  50   feet   apart.     The   sherd   identifies   the   site     as     Middle

Ceramic,   and   is   similar   lo   sherds   described   by   Wilineth   (1970).
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14CF35 .

This   site  has   been   frequently     visited     by     amat.Cur     collectors.

The     cultural     debris     is   scattered  over  an  area   approximately  300  by

200   feet.     West  Hickory  Creek  has   been  artifically  diverted,   and   this

site     is     on  the  Floodplain,   next   to   the   remnant  of  the  natural   chan-

nel.     A  mass   of  burned   rock  was   eroding   from  near   the   top  of   the     old

I.          channel     bank.        There     was   a   small   area   of   forest   to   the  west   of   the

sit.e  on  the  opposite   side  of   t.he  nat.ural   channel   remnant.

The   flint   tools   inc.luded  an  end   scraper     (Figure     24A)     and     two

retouched   flakes.     A  piece  of  heat   treated   flint  was   also   found.     The

cultural   affinity  of   this   site   is   unknown.

14CF36.

This   small   site   is   located  on   the     Floodplain     of     West     llickory

Creek,   and   is   approximat.ely   100   by  50   feet   in   size.      The   site   lies   on

the   northern   edge   of   a   remnant   channel   of  West.   Hickory   Creek.      14CF35

is     locat.ed   500   feet   south  of   14CF36   on   the   opposite   side   of   the   rem-

nant   channel.     A  wooded   area   ext.ends   to   tile   east,   north  and     west     of

the   plowed   field   where   14CF36   is   located.

A  fragment   of  a   small   triangular  projectile  point     (Figure     248)

suggests   the   site   was   occupied   after   A.D.1000   (Wedel   1961:116).      The

only  ot.her   tools   found  were   a   graver   and   a      fragment     of     a     sc.raper.

The   debit.age   included   an  example   of   heal   treated   flint..
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14LY9 .

This   sit.e   is   on  both  Terrace   One   arlt]     t.he     Floodplain     of     Eagle

Creek.        The   site   is   in   a   plowed   f ield  bordered   on   the   north  by  Eagle

Creek  and   oll   the   south  by  Fourniile   Creek.      The   size   of     the     site     is

approximately   400  by   150   feet.

The   lithic   artifacts   inc.lude  an     end     scraper     (Figure     258),     a

fragment     of     a     biface     and     a     nodule     of   flint  with  several   flakes

removed.     The   cult.ural   affinit.ies   of   this   site  are  not   known.

14CF4] .

This   small   site   is   in  a  plowed   I ield  on   the  Floodplain  of     Eagle

Creek.       Adjacent   to  the  eastern  port.iorl  of   the   site   is  an  oxbow  lake

formed  by   a   reo`I]ant   chanliel   of  Eagle   Creek.      The   size  of  the   site     is

approximately     50     by     20     feet.     The   sit.e  yielded   two  edge   retouched

flakes.     Several   limestone   rol`ks  were   scattered  on   the  surface.

14LY 12 .

Most  of   this   site   is   located   on  Terrace  One,     alt.bough     a     small

portion     of     it   extends   onto   the  Floodplain  of  Eagle  Creek.     The   sit.e

is  200   feet  west  of  Eagle  Creek.     A  snail  patch  of   forest   is     located

northeast     of  the   site.     The  size  of  the  site   is  approximately  200  by

loo   feet.      A   combination   side  and   end   scraper      (Figure     26E)     and     an

edge   retouched   flake  were   the   o[ily   lilhic.   tools   found  at   this   site.

14CF46 .

This   sit.c.   is   approximat.ely   400   feet   st]ut.h   of  Otter   Creek,   on   the

Floodplain  next   to   an  old   meander   scar.      The   sit.e   is   approximately   40
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by  20   feet   in   size.     One   large  biface   (Figure     27A),     one     flake     and

several     burned   limestone   rocks  were   found.     The  cultural  affinity  of

the  site   is   not   known.

14CF47 .

Tbis   site   is   located   in  a  plowed     field     on     the    Floodplain     of

Otter    Creek.     The  site   is  approximately   100   feet  east  of  Otter  Creek

and  the  site   is  bordered  on  t.he  west  and   south  by  trees.       An     inter-

mitt.ent     stream    spills     into  Otter  Creek  200  feet  south  of  the  site.

The  size  of   the   site   is   approximately  40  by  20   feet..

A  small   triangular  point   (Figure     27C)     indicates     t.he     site     is

either    Middle     or     Late     Ceramic.     Similar  projectile  points  are   il-

lustrated  by   Bell   (1960:45).      One  piece   of   flint   showed     evidence     of

heat     t.reatment.     A  piece  of  burned  bone   (too   fragmentary  to  be   iden-

tified)   was   also   found.

14CF49 .

This   site   is   situated   in  a  plowed   field  next  to  a  vertical     bank

cut     on  Lebo   Creek;   a  wooded  area   lies   to   the  northeast  of  this   site.

The  Neosho  River   is   approximately  one   third  mile   sout.h   of     the     site.

The     site   occupies   an  area   of   approximately  250  by  40   feet.     The  bank

cut  made  by  Lebo  Creek  did  not   expose  buried     levels     indicating     the

site  was   confined   to   the   surface.     Only   flint   chips  were   found.

14CF51.

This   site   is   located   north  of  a  meander   scar  of   the  Neosho  River

in     a     plowed   field.      The   Neosho   River   is   approximately   400   feet   west
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of   the   site.     The   sit.e   is   approximately   loo   by   100   feet   in   size.

A  Middle   Ceramic   oi`c.upat.ion   is   indicated   by   20   sherds   sii]iilar   to

those     described     by     Wilmelh     (1970).      Most   of   these   sherds   are   cord

marked  and   shell   tempered.     A  small,   side  notched   triangular     projec-

tile     point   (Figure   288)   is   also  Middle  Ceramic.      Burned  daub   suggest

the  presence  of  a   house.     Lilhic  artifacts   included  two     undiagnostic

pieces     of   small  projectile  point.s,   a  biface   fragment,   an  end  scraper

made   from     a     cobble,      a     combination     "spokeshave"     and     denticulate

(Figure     28D),      and   an  amorphous   flake   core  made   from  a   flint   cobble.

Unworked   limonite   and   small   unidentifiable   fragments   of     burned     bone

were   also   fourid.

14N02 7 .

This   site   is   positione(I   along   the   edge   of   t.he     Neosho     River     on

t.he   Floodplain.      The   site   was   500   by   15   feel   in   size.      The   river   edge

of   the   site   had   been   sc`raped   away   lo   provide   f ill   for   a   dike.        There

was     a     moderate   scatter   of   flint   c`hips   in   t.he   plowed   field.      The   ar-

t.if acts   consisted   of   an  amorphous   flake   core   and   a   scraper.     The     af-

finity  of  the  site   is  not  known.

cormNTs .

All   the   surface   sites  wit.h   known   cult.ural   affinities  were  Middle

Ceralnic.      However,    an   Early   Ceramic   oc.cupation,14N07   (Schmits   1973),

is   known   to   be   deeply  buried   in   the  Floodplain.        This     suggests     the

possibility     that   the  Early  Ceramic  population   inhabited  a   floodplain
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surface  now  buried  within  the   fill  of  the  present  Floodplain.

TERRACE ARCHAEOI,OGICAL   SITES.

A   t.otal   of  52   archaeological   sit.es   on  Terrace  One     were     surface

collected.     The  archaeological   data   are  described  below.

14CF336.

The  site   lies  on  the   top  and     slope     of     Terrace     One     on    Eagle

Creek,     next     to     a  meander  scar   (Figure  23).     The   site  extends   about

400  feet  to   the  east  of  the   road  and  approximat.ely   100     feet     to     the

west  of   the   road.     The   size  of   the   site   is   520  by   100   feet.     Cultural

remains   are  abundant  and   the  material   on   the   slope     occurs     in     bands

approximately     parallel     to     the     t.errac.e   top,   suggesting   that  buried

levels   are  eroding   from  the  edge   of   the   terrace.     This   interpretat.ion

is     supported     by     i ragments   of  breccia   composed   of   cemented   sand   and

flint   chips   disc.overed   on   the   terrace   slope,   that   appear   to   have   been

plowed   out.

An   earlier   survey   (Wit.ty   1961)   excavated   a   test     trench     on     the

east   side   of   a   gravel   road   running   north   and   south  between  Sec.lion   25

and  section   30.     This     trench     failed     to     reveal     cultural     material

ben'eath     the     plow     zone.        It   is   possible   the   t.est   trench  did   not   go

deep   enough.      Three   Early   Ceramic.   projec.tile   points      (Figure     29A,      a

and     D)     were     found.        Similar     projec.tile  point.s   are   illustrated   by

Perino   (1968:24,1971:loo).      A   fourth  projectile  point      (Figure     30C)

is     either     Archaic     or   a   crude   example   of  Early  Ceramic  manufacture.

The  base   of  an  Archaic  projectile   point   similar  to   those     illustrated
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by   Bell    (1958:12)   was   also   found   (Figure   29F).

One   cord  marked   body     sherd     with     inclusions     of     rust     colored

conc`ret.ions     was      located     on     the   horizo[ital   surface   of   the   terrace.

The   sherd   is   Middle   Ceramic   and   is   similar   to   those   described   by  Wil-

melh   (,970).

Other     lithic     artifacts     included     several     biface       fragments,

several     flake     scrapers     of     which  an  example   is   illustrated   (Figure

3|A),   a   bladelet   with   a     prepared     pl;itform      (Figure     29G),      an     edge

retouched     blade   (Figure   318),   a   combination   knife-scraper  on  a   large

blade   (Figure   29E),   a   quartzite     liammerstone     and     several     amorphous

flake     cores     made     from     flint   nodules   with   a   chalky  cortex  and   I ron

river   cobbles.      The   c.ultural     affiliations     of     the     site     are     Early

Ceramic`,    Middle   Ceramic   and   Archaic.

14LY5 .

This   site   is   located   on   Terra{`e   O[ie   on   the     west     side     of     Pluin

Creek     in     a     plowed      field.        A   gully   fil.Ie(I  with   trees   and   brush   is

north  and  west   of   the   site.     The  area   of   lhe     site     is     approximat.ely

loo  by   100   feet..      No   tools   were   discovered  and   only  a   few   flint   chips

were   found   at.   the   site.

I 4LY6 .

This   site   is   on   the  edge  of  Terrace  One  east  of  Plum  Creek   in     a

plowed     field.        Forest      is      found   Co   the   west,   east   and   south  of   the

site.     A   thousand   feet   norlheasl  o[   the   site   is   the   north  edge   of   the

Neosho     Valley.        This      site      is   located   on   the   opposit.e   side   of   Plum
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Creek   from   14LY5   and   about   900   feet  distant.      14LY6   is   a     small     site

which  yielded  only  a   gouge   (Figure   31C)   and   a   chipped   cobble,   45   feet

apart.

14CF15 .

This   site   is   in  a  plowed   i ield  adjacent   to   the  west    bank    of     a

meander     scar.        Approximat.ely     one  half  mile  west  of   the   site  is   the

NeoshoRiver.     The   sit.e     is     narrow     and     oriented     parallel     to     the

meander     scar      (Figure     22).        The     estimated   size   is   1100   feet.   by   80

feet,   and   it   is   located   on  Terrace     One.        Evidence     for     both     Early

Ceramic   and   Middle   Ceramic   occ`upatiolis   was   found   at   this   location.      A

total   of  23   c.ord   marked   sherds   tempered  with   indurated   clay  and   shell

were   found   at.   the   site.      T!ley  have   Middlc.   Ceramic   affinities   (Wilmeth

1970).     The   notched  projectile   point.   (Figure   3lD)   found   at   this     site

indicates     an     Early   Ceramic   occupation   (Perino   1971:21).      A   fragment

of  burned  daub   found  on  the   surf.ace  of   the   site   suggests     the     former

existence     of     a     prehistoric     hoiise.     The   lilhic   assemblage   includes

biface   fragments,   large     flakes     wit.h     i]rolninenlly     retouched     edges,

three     small     flakes  with  delicately   retouched  edges,   a   flake   of  heat.

treated   flint   and  a   flake  wit.h   cortex.

14CF16.

This   site   is   on   a   badly   eroded   remnant   of     Terrace     One     near     a

meander     scar      (Figure     22)      of     the     Neosho   River.      The   site   is   in   a

plowed   field   approximately   400   feel   north   of   14CFIS.      The   size   of   the

site   is   estimat.ed   at   20   feet   by   10   feet.
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A   fragment   of   a   Scot.tsbluff   projectile  point,   similar     t.o     those

illustrated       by     Wormington     (1957:226),      identifies     this     site     as

belonging   to   the  Archaic  period.        The     lip     and     part     of     tbe     base

(Figure     20A)     are     broken.        There   is   evidence  of  attempted  parallel

flaking  along  the  edge  of  the  artifact,   but  due  to  the    poor    quality

of     flint     the     i lakes     ended     in    "hinge     fractures"     after    a  short

distance.     Also   found  at   t.he   site  were   t.wo   flint  chips,     three     frag-

ments  of  burned   rock  and  one  piece   of  unworked  hematite.

A  single   test  pit,   one  meter   sqilare,   was   dug  in  20   cm  levels     to

a  depth  of  60   cm   to  det.ermine   if   there  was   a   buried   cultural  deposit.

This   excavation  was   made   650   feel   sout.h   of   the     east-west     road     that

runs      through     the   center   of   Section   14   (R13E,   T20S)   and   20   feet   west

of   t.he   edge   of   t.he  meander   scar.      The   only   evidence   of   human     occupa-

tion     found     in   the   excavation  was   a   tiny   flint   chip.     The   flirit   chip

was     in     the     plow     zone     and     therefore     its     provenience     had     been

disturbed.        The     site   appears   to  be   t.horoughly  disturbed  by  plowing.

The   only  evident   stratigraphy   in   the   test   pit.  was   the  plow  zone  which

consisted     of     recent     vegetable     matter     mixed  with   tan,   sandy   silt.

Below   the  plow   zone  was   Carl,   sandy   sill.

14CF 17 .

Cultural   debris   is   scattered  over  an  area   250  by  50     feet     on     a

remnant     of     Terrace     One     near     a     meander     scar   of   the   Neosho   River

(Figure   22).      The   site   is   in   a   plowed   field  on   the   northeast  bank     of

the     bend      in   the   meander   scar.       14CF22   is   south   of   14CF17   on   the   op-
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posite  bank   of   the  meander   scar.

Four  cord  marked   sherds   similar   to   those     described     by    Wilmeth

(1970)     identify     this     site     as     Middle     Ceramic.        Fragments   of   two

bifaces  were   found,   but  were   fragmentary  and  not  deemed  worthy  of  il-

lustration.        One  example  of  heat.   treated  flint  and  a   flake  with  cor-

tex  were   found.

14CF20 .

This   interesting  Archaic  site  was   discovered  on  the  edge  of  Ter-

race     One     Dear     a   meander   scar   of   t.he   Neosho   River   (Figure   21).      The

site   is   in  a  plowed   field  bordered  on  the  west  by  a     line     of     trees.

To     the     east   is   a  meander  sc.ar  of   the  Neosho  River.     The   size   of   the

site   is   approximately  400  by   150   feel.

A  Nebo  Hill   projectile  point   (Fig`ire   20D)   was   found,   identifying

the     site     as   Archaic.      The   specimen   is   similar   to   several   projec.tile

points   recently   excavated   from   the   Nebo   llill   type     sitL.     near     Kansas

City     by     researchers      from   the   University   of  Kansas.     The   only  other

tool   discovered  was   an  edge   retouched   f lake  made     I ron    heat     treated

flint.     Flakes   are   abundant   at   lhis   silo.

14CF34 .

This   site   is   on  Terrace  One   of   the   Neosho  River.      The   site   is   on

the     southeastern  edge   of  a   meander   scar,   and   lies   I)arallel   and   adja-

cent   t.o   the  meander   scar   (Figure   22).        There     is     a     small     area     of

forest     to   the   east   of   the   site   and   the  Neosho  River   is   approximat.ely

one  quarter  mile   south  of   the   site.     The   size  of   the  site   is     approx-
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imat.ely   loo   by   50   feet.

A  cord  marked,   shell   t.empered   sherd     was      found     indicating     t.he

site     was     middle   cermaic,   and   is   similar   to   sherds   described  by  Wil-

melh   (1970).      Two   retouched   fl.akes   were   also     found.        The     remaining

lithic  material   consisted  of  flint  chips.

14CF33 .

This   site   is   in  a  plowed   field  on     Terrace     One     of     the     Neosho

River,     400     feet     from     a   meander  scar   (Figure   22).     The  area   of   the

site   is   approximately   loo  by  50   feet.     The  site   is  oriented    parallel

to  the  meander   scar.     The   site   is   on   the  east   slope  of  a  Terrace  One,

while   the  meander   scar   is   on   the  west   slope.      Only   flakes  were     found

and   the   af f inities   of   the   site   are  unknown.

14LY8 .

This   site   is   in   a   plowed   f ield   on   Terrace   One   of   Eagle   Creek.      A

tree     line     borders   the   southern  edge  of   the   site.     Fourmile  Creek   is

600   feet   southc`ast   of   the   site   and  Eagle   Creek   is   1000   feet  nort.heast

of   the  site.     The   size  of   the   site   is   approximately   100  by  50   feet.

One   cord  marked   sherd  with  inclusions   of     rust     colored     concre-

tions  was   found'  indicating  the   site  has   a  Middle  Ceramic  affinity  and

is   similar   to   sherds   described  by  Wilmeth     (1970).        Other     artifacts

consisted   of   two   amorphous   flake   cores.

14LY 10 .

This   site   is   in   a   plowed   i ield   on  Terrace     One     of     Eagle     Creek

near     an     abandoned     streain  channel.     The   size  of   the   site   is   approx-
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imately   250   by   100   feet.

A  small   triangular,   side   notched  projectile  point     (Figure     26C)

indicates      a      Middle      Ceramic   oc`cupation   (Wedel   1961:116).      A   smaller

leaf   shaped   projectile   point   (Figure   26D)   was   also   found.

An  older  occupation   is   suggested  by  a  badly     broken     base     of     a

projectile     point   (Figure  24C)   much   larger  than  the  other  two  projec-

tile  points   found   at   the   site.     Other  lithic   tools     included    an    end

scraper     (Figure  26A),   a   graver   (Figure   268),   two  broken  bifaces   (too

fragmentary  to   illustrate),   several     edge     retouched     flakes,     and     a

bladelet   (Figure   26F).

14LYl I.

This   site   is   in   a   plowed   f ield   on   Terrace   One     of     Eagle     Creek.

Adjacent     to   the   southeastern  edge   of   the   site   is   a  pond  and   100   feet

to   the   northeast   of   the   site   is   Eagle   Creek.      T}ie   size   of   t.he   site   is

approximately   S0   by   50   feel.

Four   cord  marked   sherds   identify   this   site     as     Middle     Ceramic,

and     are     similar     to     sherds     described   by  Wilmet.h   (1970).      The   only

lithic   tools   recovered  were   several   edge   retouched   flakes.

I 4CF48 .

This   site   is   in   a   plowed   fielt]   on  Terrace  One     of     Eagle     Creek.

An     intermitlenl     stream   lies   700   feet   east   of   the   sit.e.      Eagle   Creek

is   approximately   one   quarter  mile   south   of   thc`   site.

The   cultural   debris   covers   an  area   approximately  250  by  50   feet,

and     is     primarily  confined   to   llie   slope   of   the   terrace,   where   it   ap-
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pears  to  be  eroding  out  in  parallel  bands  suggesting  the    possibility

of    several    buried     levels.       The  I)ase  of  a  projectile  point   (Figure

328)   was   found,   suggesting   the  site  was     occupied     during     the     Early

Ceramic     perir)d   (Perino   1971:38).     Other   lithic   artifacts   included  an

end  scraper   (Figure   28C),   a  biface  made   from  a   river     cobble     (Figure

28A),     and     the     tip     of  a  well  made  biface.     The  debitage   included  a

flake  with  cortex.

14N012 .

Tbis   large  Archaic  site   is   located  on  the  slope  of    Terrace    One

of     the     Neosho  River   (Figure  33).     The   site  occupies  an  area  approx-

imat.ely   1500  by   75   feet.      Mr.   0.   D.   Sperry     of     Chanute,     Kansas     has

recovered     hundreds     of  Archaic  projectile  points   from  this  site  that

represent  the  entire  span  of  the  Archaic  period.     Virtually    all     ar-

tifacts     recovered   from  t.his   site  were  projectile  points.     The  author

has  visited  the  site,   and   t.he  overwhelming  preponderance  of  artifacts

are     projectile     points,     and  this   is  not  just  a  sampling  bias  by  the

collector.     This   suggests     a     very    specialized     occupation    occuring

periodically     over     a     very     long     time     span.        This  mayhave  been  a

hunting   camp  visited   regularly  over  many     thousands     of     years.        The

virtual   absence  of   scrapers   (hide  working   implements)   suggests   a   lack

of  female  activities   in  the  hunting  camp.

The  oldest  artifacts   from  this  site  in  Mr.     Sperry's     collection

are     a     Scottsbluff  projectile  point   (Figure  34A)   and  a  Hi-Lo  projec-

tile  point   (Figure  348).     These  artifacts   indicate  the    earliest    oc-
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cupation    of   the   site  occurred  during  t.he  very  early  Holocene.     There

appears   to  be  a  stylistic  gradation    between    a     typical    Scottsbluff

projectile    point     (Figure    34A)     and  later  Archaic  projectile  points

(Figure  34C  and  D).     This   suggests   the  possibility  that     the    Scotts-

bluff    projectile    point    style  was  altered  gradually  through  time  to

become  part  of  lithic.  tradit.ion  that  resulted     in    the    later    square

based    Archaic    projectile    points.     The  changes  required  for  this  to

occur  would  be  a   loss  of  parallel  flaking,   a  thickening    of     the    ar-

tifact    and    a     narrowing    of    the    base  relative  to  t.he  width  of  the

shoulders .

14N013 .

This   site   is   located  on   I.he   slope  of  Terrace  One  of     the     Neosho

River     (Figure  33).     The  cultural  debris   extended  over  an  area  300  by

50  feet.     The  only  artifacts   recovered  were  a   flake     scraper     and     an

amorphous   flake   core.

14N014.

This   site  was   locat.ed  on  the   slope  of  Terrace  One  of  the     Neosho

River     (Figure   33).     The   area   of   t.he   site  was   approximately  200  by  40

feet.     An  amorphous   flake   core   and   a  notched   flake  were   recovered.

14NO 15 .

This   site   is   on  the  slope  of  Terrace     One     (Figure     33)     of     the

Neosho     River.        It     covered     an     area     approximately   150by  30   feet.

Three  projectile  points  were   recovered.     Two  were  broken  and     uniden-

tifiable.        Tlle   third  specimen   (Figure  35A)   was   similar  to  projectile
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points     dating     between     5000     to     3000     B.C.      in     Missouri      (Chapman

1975:251).        Three     side   scrapers   and   four  edge   retouched   flakes  were

also   found.

14N01 6 .

This  site   is  on  the  slope  of  Terrace     One     (Figure     33)     of     the

Neosho     River.        It     covers   and  area   150  by  40   feet.     A  fragment  of  a

projectile  point   (Figure  358)   similar  to  projectile  points  dating     to

the     late     Archaic     in     r.lissouri      (Chapman   1975:246)   was   found   on   the

site.     The  base  of  a  drill  and  an  edge   retouched   flake  with  a     graver

were  also   found.

14N017 .

This   site   is   on   the   slope  of  Terrac.e     One     (Figure     33)     of     the

Neosho     River.     The   size   of   the.sit.e   is   approximately   150  by  40   feet.

Two  Archaic.  projectile  poilits   were   recovered   (Figure   35C,     D).        They

are     similar     in  shape  but  differ  greatly   in  size.     These  are  similar

to  projectile  points   dating   to   the  early  llolocene     (Perino     1971:88).

The  smallest  projectile  point,   because  of  its  size,   suggests   the  pos-

sibility  that   it  may  have  been  used  on  an  arrow.     Other  artifact.s   in-

cluded;     an  ovate  biface,   a  crude   irregularly  shaped  biface,   two  side

scrapers,   one  edge   retouched   flake  and  an  amorphous   flake  core.

1 4NO I 8 .

This   site  is  on  the  slope  of  Terrace     One     (Figure     33)     of     the

Neosho     River.        The     site   covers   an  area   of  approximately  200  by   ls0

feet.     The   site  yielded  a   projec.tile  point   (Figure     35E)     similar     t.o
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Archaic     projectile     points     described     by     Bell   (1960:74).     Two   side

scrapers,   a   badly  I)roken  fragment  of  a  blade   core,   a  proximal  end     of

a     large    blade  worked   into  multiple  gravers,   six  fragmentary  bifaces

and  a   small,   crudely  made  biface  were   also   found.

14NO 19 .

This   site  was  on  the  top  and  slope  of  Terrace  One   (Figure  33)   of

the     Neosho     River.     The  site   covered  an  area   approximately   150  by  70

feet.     There  were  many  burned  stones,   flint   flakes  and  flint  nodules.

The  only  tool   recovered  was  an  uninformative  fragment  of  a  biface.

14N020.

This   site  was   on  the   slope  of  Terrace  One     (Figure     33)     of     t.he

Neosho     River.        The   site   covered   an  area   loo   feet.  by  50   feet.     There

were  a   few   flint.   chips   and   flint   chunks,   but.  no   tools.

14N021 .

This   site   is   located  on  the   slope  of  Terrace  One  of     the     Neosho

River     (Figure     33).        The     size     of   the   site   is   100  by  50   feet.     One

amorphous   flake   core  made   from  a   flint  nodule,   the   tip  of     a     biface,

and  a   large  edge   retouched   flake   from  a   river  cobble  were   recovered.

14N022.

This   site   is   ori  the   slope  of  Terrace  One     of     the     Neosho     River

(Figure   33).      The   size  of   the   site   is   100   by  50   feet.     There  were   few

flakes,   but.  many   limestone   rocks,   some   of  whic.h  had  been  burned.        No

lithic   tools  were   recovered.
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This   site   is   on  the   slope  of  Terrace  One     of     the    Neosho    River

(Figure     33).        The     size  of   the  site   is   approximately  75  by  30   feet.

The  site  consisted  of  a  thin  scatter  of  flint.  chips  and  several  small

burned  rocks.     No   tools  were   recovered.

14N024 .

This   site   is   on  the   slope   of  Terrace  One     of     the     Neosho     River

(Figure     33).     The   size  of  the   site  was   75   by  25   feet.     The  only  cul-

tural  material  at  the  sit.e  consisted  of  flint  chips  and  burned  rocks.

14N025 .

This   site   is   on   the   slo|te  of  Terrac.e  One     of     the     Neosho     River

(Figure   33).      The   site   covers   an  area   approximately  30  by  20   feet.     A

small,      thick.     crudely    iTiade     bifai`e     of     heat     treated     flint       was

recovered.        Three     small   burned   cobbles   also   indicated  human  occupa-

tion.

14N026 .

This  site   is  on  the  top  and  slope  of  Terrace  One  of     the    Neosho

River     (Figure     33).        The     site     is   approximately  300  by   150   feet   in

area.     The   site  yielded  7   amorphous   flake   cores,   and  one    blade     core

(Figure   35F).      All   the   c.ores   were  made   from  quarried  nodules   and  none

were  made   fron`   river  cobbles.     Two   flakes   with  mult.iple     8ravers     and

five     side     scrapers  were   rec.overed.     Five  bifaces   including  the  base

of  a   lanceolate  projectile  point   siii`ilar   to  Arcliaic  project.ile  points

described     by   Bell   (1958:78),   two   uninformat.ive   biface   fragments,   o[`e
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rectangular  biface   fragment  and  one  multiple  graver  on  a  biface    were

also   found.

14N02 8 .

The  Barker  site   is   located  on  the  top  and  slope  of    Terrace    One

of    the  Neosho  River  in  the  tall  grass  prairie  region  of  southeastern

Kansas.     The   site   is  north  of  Chanute,   Kansas.     A  meander  scar  of   the

Neosho    River     lies     northeast  of  the  site  on  a  dissected  floodplain.

Tbe  site  covers  an  area  approximately  400  by   150  feet.     The  artifacts

from  this   site  were   recovered  from  the  surface  by  Mr.     William  Barker

who   generously   donated   t.hem   to   the   University  of  Kansas.

The  Barker  site  yielded  numerous  projectile    points     that     could

serve     as   index   fossils.     The  early  Arc`haic  period  was   represented  by

five  projectile  points.   includir.g    a    r]eserve    or    I)alton    projectile

point     (Figure     37A),     an    Alberta     projectile     point   (Figure  378),   a

Scotcsbluff   projectile  point   (Figure   37C)   and   two  Rice  I.obed     projec-

t.ile     points     (Figure   37D,   E).     These  projectile  point   styles  dat.e  as

early  as   seven  or  eight  thoilsand  years   B.C.     Alberta     (Prison     1978),

Meserve   and   Scottsbluff  projectile  points   (Wormington   1957)   have  been

found  associated  with  early     }Iolocene     bison     kills     in     the     Central

Plains.        Rice     Lobed     projei`tile     points   are  estimate(I  by  by  Chapman

(1975:254)   to   range   in   age   from   7500-5000   B.C.

Archaeological  data   I ron  the  early  ]Iolocene     is     quite     rare     in

Kansas.        Some     of     the     projectile    points     from  the  Barker  site  are

similar   to   t.hose   found   in  sites   in  Nebraska   (the  Scottsbluff  and     Al-
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berta    projectile     points),   and   some  are  similar  to  projectile  points

found  in  early  Hol6cene   sites   in  Missouri   (the  Rice  I.obed     projectile

points).        The  Meserve  or  Dalton  projectile  point   is  a  style  found   in

both  Nebraska  and  Missouri.        The     projectile     point     styles     suggest

early    Holocene     cultural     influences     from  the  fringe  of  tbe  eastern

woodlaflds   in  Missouri  were  overlapped   in   the   tall  grass     prairie     re-

gion    of    Kansas  with  the  lli8h  Plains  cultural  influences   represented

by  the  projectile  point  styles  of  some  Nebraska   sites.

The  middle  Archaic  period   lasted   from  approximately  5000   to  3000

B.C.      (Chapman     1975).      Horizons   Ill-5,Ill-7   and   Ill-8   of  the   Coffey

site   in  northern  Kansas  provide     significant     information    about     the

last   few  centuries   of   the  middle  Archaic   (Schmits   1976),   but   for  most

of   the   rest   of   t.Ile  middle  Archaic   in  Kansas,   almost  nothing   is   known.

The  Barker   sit.e  yielded   17  middle  Archaic  projectile  points.      Nine   of

these   projectile   points   (Figure   37F,   G,11,I,   J,      K,      L,     M,     N)      are

similar     to     those     found     at     the     Lo8an     Creek  site  innortheastern

Nebraska.     A   radiocarbon  date   of  6633  ±  300  years   B.P.     was     obtained

from     the  second  highest  of  four  occupation  levels  at  the  I.ogan  Creek

site   (Kivett   1959).     The  Barker     site     also     contained     a     Big     Sandy

Notched     projectile     point    which    had     been     reworked  into  a  scraper

(Figure  370).     Big  Sandy  Notched    projectile     points     primarily    date

from     5000   to   3000   B.C.    in   central   and   southwestern  Missouri   (Chapman

1975:242).      Seven   other   projectile   points   (Figure   37P,   Q,   R,   S,   T,   U,

V)     resemble     spei`imens   dating   to   lhe   last  part  of   the  middle  Archaic
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at   the  Coffey  Site   (Sc.halts   1976).

The   late  Archaic  of  Kansas   is  much  better  known  than  either     the

early     or    middle     Archaic.     Several  archaeological  sites  dating  from

this  period  have  been  excavated     in    Kansas.       The    Barker     site     has

yielded     seven  projectile  points  assignable  to  the  late  Archaic.     Six

of  these  projectile  points   (Figure  37W,   X,   Y,   Z  and     Figure     38A,     8)

are    similar  to  the  late  Archaic  projectile  points   from  Zone  D  of  the

Snyder  site   (Grosser   1971).     The   remaining  projectile    point     (Figure

38C)   is  somewhat  similar  to  Pontchartrain  projectile  points  dating  to

the   late  Archaic   in  the   lower  Mississippi  valley   (Perino   1968:70).

Two  projectile  points   from  the  Barker  site  could  date  to    either

the     late     Archaic     or    Early  Ceramic.     These  projectile  points  are  a

Gary  St.elrmed  projectile  point   (Figiire  38D)   and  a  Castroville     projec-

tile  point   (Figure  38E).

Projectile  points   from  the  Barker  sit.e  likely  to    be     restricted

in    Kansas     t.o   t.he  Early  Ceramic  period   include   four  contracting  stem

projectile  points   (Figure  38F,   G,   H,I),   a   type  that  appears     in     the

Butler    phase     at     the  Snyder  site  but  not   in  the  late  Archaic  levels

(Grosser   1971)   and   nine   (Figure   38J,   K,   L,   M,   N,   0,   P,   Q,   R)      Steuben

Expanded   Stem  projectile   poi[it.s   (Chapman   1980:313).

A  Scallorn  corner  Notched     projectile     point     (Figure     38S)     was

found    at     the     Barker     site.       It    could  date  either  to  the  Early  or

Middle   ceramic     period      (Chapman      1980:312).        A     Reed     Side     Notched

projectile     point     (Figure     38T)     from     the     Barker  site  dates   to   the
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Middle   ceramic  period      (Chapman     1980:311).        Two     Fresno     projectile

points  were  discovered  at  the  Barker  site   (one  example  is   illustrated

in  Figure  38U),   and  tbey  date  to  either  the  middle     or     late     Ceramic

(Bell   1960:44).

The  projectile  points   at  t.he  Barker  sit.e   indicate  a   long  span  of

occ.upation.     The  diagnostic  artifacts   suggest   the  site's   location  was

desirable  as  a  campsite  for  almost  all  of  t.he  llolocene.

A  narrow  range  of  lithic  artifact  categories   is     represented    at

the     Barker     sit.e.        This     suggests  a   c.orrespondingly  narrow   range  of

economic  activities,   although  sampling  error     calinot     be     ruled     out.

The     artifacts     consist  of  49  projectile  points   (35%),   2  drills   (1%),

48   other  bifaces   (34%),   30   flake   c.ores   (21%),   9   scrapers   (6%),   and     4

manos     (3%).        The     projectile     poil`ls     are  most   likely  a   function  of

hunting  aclivit.y,   the  bifaces     probably     relate     to     butchering,     the

drills     and     cores     relate     to     tool     manufacture,     the  scrapers  were

primarily  used   for   scraping  hides,   and   the  manos  were     probably     used

for    grinding     seeds.       The  high  percentages  of  projectile  points  and

bifaces   suggest.  the  Barker  site  served  primarily  as  a  hunting  camp.

Tbe  historically  docurnented  Osage   Indians     resided     in    Missouri

but     sent     out  seasonal  hunting  parties   into  eastern  Kansas   t.o  obtain

bison.     The  Barker  site  may  indicate  that  a  pattern  of    hunting    par-

ties     el`lering     from  outside   the   region  may  have  occurred  during  most

of   the   llolocene.      Tl`L.   low     i]erct.r`t`ige     or     scrapers     may     indicate     a

situation     .i[Ialogous      lo     the     Osages     lliat.   frequently  did  ilot   finish
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processing  hides   at  the  hunt.ing  camp,   but  waited  until   they     returned

to     their     main     camp      (Mat.hews   1961:457).      The   large   number  of   flint

cores  may  indicat.e   that   the  occupa[it.s     of     the     Barker     site     knapped

flint     tools     from     the  abundant  local   flint  resources  wben  they  were

not  preoccupied  by  the  hunt.

Dating  of  the  projectile  point  styles   suggests  the    Barker    site

was     a     desirable     location     for    hunters     to     camp  during   the  entire

Holocene.     The  occupation  of  t.he  site  took  place  during  a     period     of

climatic  change  thought  to  have  dramatic  impact  on  the  life  styles  of

the  Great  Plains   inhabitants  during  t.he    Holocene.       The    Altithermal

episode      (approximately     7500   t.o  4000  B.P.)   was  proposed  by  Ernst  An-

tevs   (1955)   and  was   thought   to  be  a  period  of     high     temperature     and

drought..        Pollen   from  northeastern  Kansas   (Gruger   1973)   suggests   the

occurrence  of   ralher  treeless  grassland   (Zone  4b)   during  part  of     t.he

Altit.hermal     episode,     probably     indicating     drier  conditions   than  at

present   in  the  Central   Plains.     Wedel   (1964)   has   su88ested  the   condi-

tions  of  the  Altithermal  episode  had  drastic  consequences   for  the  in-

habitants  of  the  Plains,   forcing  the  evacuation  of     the     short     grass

prairie.

The  middle  Archaic  projectile  points   found  at  the     Barker     site,

indicate       oc.cupation     during     the     time     of     the     Altithermal.        The

recovered   lithic  technology  suggests   the  site  served  primarily    as     a

hunting     camp     throiighout     the     ]1olocene,     including     the  Altithermal

episode.     There   is   Ilo   evideiice   from   the     surface     collection     to     in-
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dicate     either     a     hiatus     of    occ.upation  or  radically  different  sub-

sistence    adapt.ation    during     the    Altithermal.       The     continuity    of

habitation    at  the  Barker  site  cannot  be  matched  by  any  reported  site

in  the  short  grass  prairie  region  of  Kansas.     This  may  be  due  to     tbe

fact    that  relatively  few  sites  have  been  examined  in  the  short  grass

prairie  region  of  Kansas.     It  might  also  I)e  due  to  a     different    pat-

tern    of  occupat.ion  of  the  short  grass  prairie  of  I(ansas   (perhaps   in-

terrupted  by  drought)  when  compared  to  some  tall  grass  prairie     sites

such  as  the  Barker  Site.     Further  research  is  needed.

The  nan  projectile  point  bifaces   from  the  Barker  Site     included;

27     undiagnostic  biface   fragments,   4  medium  sized  triangular  bifaces,

2   rec.tangu~lar  bifaces,15   ovate     bifac.es     and     2     drills.        One     side

scraper     on     a     flake     and     8  end   scrapers   (6  on   flakes,1  on  a   large

tabloid  and   1   on   a   cobble)   were   recovered.     The   30     cores     from     this

site     include{];      18     amorphous     flake     cores,      and   12  discoidal   flake

cores.     Three  of   the  manos   recovered,   were  approxiinately     rectangular

in  shape,   while   the   fourt.h  mano  was   circular.

14AN 12 .

This  site  is   located  on  the  top  and  slope  of  Terrace  One  of     the

Neosho     River.     Meander  scars  adjacent  to  the  site  have  dissected  the

floodplain.     The   size  of  the  site   is  600  by  200     feet,     and     cultural

debris   is   abundant.

The     lithic     industry     recovered     from     the     site    was       clearly

dominated  by  bifaces.     Sixteen  bifaces  were   recovered,   including   five
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projectile  points.     One  projectile  point   (Figure  36A)   was  similar     to

specill]ens     dating     between     1000     and     3000   B.C.   in  Missouri   (Chapman

1975:257-258).     A  projectile  point   reworked   into     a     scraper     (Figure

368)   is   similar   to   specimens   from  Missouri   dating  bet.ween  5000   to  500

B.C.    (Chapman   1975:242).     An  anterior   fragment  of  a  projectile     point

with  beveled  edges   (Figure  36C)   is  similar   t.o  specimens   from  Missouri

dating   bet.ween   7500   to     5000     B.C.       (Chapman      1975:254).         The     badly

broken    base     of     an    Oscf`ola     projectile  point  dating  to  t.he  Archaic

period   (Bell   1958:68)   was   found.     Another    projectile    point     (Figure

36D),        dating     between     5000     to     3000     B.C.      in     Missouri      (Chapman

1975:250-251),   was   recovered.     The  projectile     point     styles     suggest

the     site    was   oc.cupied  during  the  earlier  and  middle  part  of  the  Ar-

chaic.     Three  thick,   ovate    bifaces     and    eight.     undiagnostic     biface

fragments     were     recovered.     A  large  end   scraper  on  a   cobble,   an  edge

retouched   flake,   two   amorphous   flake   c.ores   and   two  ground  stone  inanos

were  also   found.

14LY 13 .

This   site   lies   on   the   slope  of  Terrace  One  of  the  Neosho     River.

The     size     of  the   site  is   70  by  20   feet.     The  only  artifact  recovered

was  a   scraper.     There  was  very  little  debitage.

14LY 14 .

This   site   is   located  on  the  slope  and  top  of  Terrace  One  of     the

Cottonwood     River.        The     sit.e  occupied  an  area   350   feet  by  200   feet.

The   lithic   tools   from   this     site     were     dominat.ed     by     bifaces.        Two
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projectile     points  were   recovered   including  a  broken  notched   specimen

with  basal   grinding  similar  to  early  Archaic  projectile     points     from

Missouri      (Chapman     1975:254-255)   and   the   badly  broken  base   of  a   con-

trac.ting  stem  projectile  point   that  could  date  either  to  the    Archaic

or    Early     Ceramic     period.        Other     bifaces   included  a   fragment  of  a

large  drill  with  a  square  base,   a   curved  biface   resembling    what     has

been     referred     to   as   a   "Munker's   Creek  knife,"   a   fragment  of  a   large

rectangular  biface.   and  three  uninformative  biface     fragments.       Also

found     were     one     end     scraper,     one  side  scraper,   t.wo  edge   retouched

flakes,   and   seven   amorphous   flake   cores.

14I'Y 15 .

This   site  was   located  on   the   slope  of  Terrace  One  of  the     Neosho

River.        The     site     covered   an  area   loo  by  40   feet.     The  cultural   oc-

cupation  was   indicated  by  a   sc.alter  of   i`hips   and   several   small   burned

cobbles.     No   lithic.   tools   were   recovered.

14LY16.

This   site  was   on   the   slope  of  Terrace  One  of   the     Neosho     River.

It    occupied     an  area  50  by  40  feet.     The  cultural  material  consisted

of  a   few  flint'  chips.

14LY 17 .

This   site  was   located  on  the   slope  of  Terrace  One  of  the     Neosho

River.     The   size   of   t.he   site  was   200  by   75   feet.     The   tip   of  a  biface

and  a   t.hick,   oblong  biface  were   t.hl-only     tools     recovered     from     the

site.



14LY I 8 .

138

This   site   is   on  tbe  slope     of    Terrace     One     of     the     Cottonwood

River.       The     scatter    of     flint  chips  and  burned  rocks  indicated  the

site   covered  an  area   150  by  75   feet.     Clam     shells     and     unidentified

fragments  of  bone  were   found  scattered  on  the  surface.     Two  artifacts

were   recovered,   including  the  base  of  a   lanceolate    projectile     point

similar     to  project.ile  points   recovered  from  Archaic  contexts   in  Mis-

souri   (Chapman   1975:251),   and  an  uninformative  biface   fragment.

14LY19 .

This  site   lies  on  the  slope  of  Terrace    One     of     the     Cottonwood

River.       The  size  of  the  site   is   120  by  40  feet.     The  evidence  of  oc-

cupation  consisted  of  flint.  chips   and  a   few  burned  cobbles.

14LY20 .

This   site   is   on  the  slope     of    Terrace     One     of     the     Cottonwood

River.        The  site  occupies  an  area  of  400  by  70   feet.     Two  projectile

points  were   recovered   ilicludirig  a   shouldered     specimen    with    beveled

edges     and     a     concave     base  that   resembles  Archaic  projectile  points

from  Missouri   (Chapman     197S:250-251)     and     a     shouldered     projectile

point  that  was   too  fragmentary  to  identify.     Other  bifacial  tools   in-

cluded  a   rectangular  biface  and   two  uninformative     biface     fragments.

Two  end  scrapers,   two  edge   retouched   flakes   and   three  alnorphous   flake

cores  were   recovered.
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14CS7 .

This   site   lies   on  the   top     of     Terrace     One     of     the     Cottonwood

Ri`Jer.     The   size  of   the   site   is  500  by  200   feet.     A  possible  bone  ar-

tifact  made   from  the  base  of  the  selene  of  the  upper  molar  of  a  bovid

(cf .        Bison)   was   recovered.     A  projection  of  dentin  had  been  stained

black  by  a   carbonaceous   substance   and  was   highly     polished.        Twenty-

nine     lithic     implements     were   found  at   the  site.     The  cores   included

six  amorphous   flake   cores,   two   flake   cores  made  on     elongate     tabular

pieces     of     flint,     and     two    blade     cores  made  on  irregularly  shaped

piec.es   of   flint.     Seven  bifaces  were     recovered     including     a     plano-

convex     "Clear     Fork     gouge,"     a     large     quadrangular  I)if ace,   two   ir-

regularly  shaped  bifaces,   and  three  uninformative     biface     fragments.

A     laterally     retouched     dist.al   fragment  of  a  blade  was   found.     Three

notched   tools,   two  on   tabloids   of   flint,   and     one     on     a     flake     were

recovered,     as     well     as     two     side     scrapers,   and  six  edge   retouched

f lakes .

14CS8 .

This   site   lies   on  the   top     of    Terrace     One     of     the     Cottonwood

River.        The     site'   is     approximately     150  by   100   feet   in  area.     Four

bifaces  were  recovered   iticludin8    a     side    notched'   projectile    point

reworked     into     a   scraper  t.hat  was   similar  to   late  Archaic  projectile

I)oints   rec`overed   from   the   southern  Plains   (Bell   1958:96),   a     fragment

of     a     large     shoiildered     project.ile     point   and   two   fragments   of   rec-

t.angular  bifaces.      An  end  and   side   scraper  and  an  end     scraper,     both
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on  tabloids,   an  end  scraper  on  a   flake,   two  edge   retouched  flakes  and

an  amorphous   flake   core  were  also   found.

14CS9 .

This   site  was  on  the  top  and  slope  of  Terrace  One  of  the  Cotton-

wood    River.       Flint  chips  were  scat.tered  over  an  area  60  by  20  feet.

The  only  tool   recovered  was  a   fragment  of  a  narrow  beveled  biface.

14CS10.

This   small  site  was  on  the  uppermost  slope  of  Terrace  One  of  the

Cott.onwood     River.     A   few  flint  chips   and  many  clam  shells  and  burned

rocks   indicated  the   site  c.overed  an  area  approximately  40  by  20   feet.

No   lithic  tools  were   recovered.

14CS 11.

This  site  is   located  on  the  slope  of  Terrace  One  on  the     Cotton-

wood     River.        The     site   covers   an  area  approximately   150  by  40   feet.

Four  artifacts  were   recovered,   including  an  end     scraper,     a     notc.hed

flake,   a   fragment   of  a   large  biface  and  an  amor|)hous   flake  core.

14CS 12 .

This  site   lies  on  Terrace  One  of  the  Cot.tonwood  River  next  to  an

old  meander  scar  that  has   filled  to  the  level  of  the  Floodplain.     The

site  covered  an  area  approximately  80  by  40   feet.     A  pot  sherd  with  a

smoot.b    exterior     surface     and    with  shell  temper  indicates  a  Ceramic

(probably  Middle  Ceramic)   period  occu|>ation.     The   lithic     tools     con-

sisted  of  a   fragment  of  an  ovate  biface,   a  graver  on  a   flake,   and  two

amorphous   flake   cores.
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This   site   is   on  Terrace  One  and   the  slope  of  Terrace     Two.        The

contrast     in  lithic  artifacts   is  dramatic  between   these   two  terraces.

The  material   from  the  Terrace  One  portion  of   t.he     sit.e     (covering     an

area     approxilmtely  30  by   10   feet)  will   be  discussed  in  this   section,

the  material   from  Terrace  Two  will  be  described  in  the  section,     TER-

RACE   TWO   ARCIIAEOLOGICAI,   SITES.

The   lithic  tools   from  Terrace  One  of  this   site  were  dominated  by

bifaces     wbich    niade     up     26     out     of     28  artifacts   recovered.     Seven

projectile  points  were  found,   including  the  base  of  a    medium    sized,

side     notched     specimen     (Figure     39C)   with  a   concave  base   similar   to

projectile  points   dating   from  5000   to  500  B.C.   in     Missouri     (Chapman

1975:242),   the  base  of   a   square   stemmed   specimen   (Figure  398)   similar

lo   projec.tile  points   datiiig   from  5000   to   1000   I}.C.   in  Missouri   (Chap-

man      1975:257),      a   Carrollon  projectile   point   (Figure   39A)   resembling

material   from  the   last  part  of   the  iniddle  Archaic  at  the  Coffey    Site

(Schmits      1976),      and     a     Logan     Creek     projectile  point   (Figure   39D)

similar  to  projectile  point.s  dating  to  the  middle  Archaic  in  Nebraska

(Kivett     1959).       Three     undiagnostic  projectile  point  fragments  were

also  found.     Five     undiagnostic    bifacial     fragments,     3     rectangular

biface     fragments,      10     ovate  bifaces   and  one   fragment.ary  canst.ricted

biface   (Figure     39F)     which     may     have     funi`tioned     as     an     axe     were

recovered.        The     only  unifacial   tools  were  a   side   scraper  and  an  end

scraper  on  a   crested  blade  wit.h   lateral   edge   retouch   (Figure  39E).
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Tbis   sit.e   is  on  Terrace  One  of  the  Cottonwood  River.     The   lithic

debris     is     concentrated  in  an  erosional  channel  cutting  t.hrough  Ter-

race  One.     The  site   covers   an  area  2200  by  200   feet.        Seven     bifaces

were     recovered     from    the     site  including  a  notched  projectile  point

(Figure  36E)   with  beveled  edges     resembling     late     Archaic     specimens

from  the  Southern  }lississippi  Valley   (Perino   1971:32),   and  an  undiag-

nostic  projectile  point  fragment.     Four     rectangular    bifaces     (3    of

which    were     fragmentary)     and     an  uninformative  biface  fragment  were

also   found.     Other   lithic   tools   recovered   included  6  end   scrapers,      1

notc.hed     flake,   1   conical  blade   core,   1   discoidal   flake   c`ore,   3  amor-

phous   flake   cores   and   1   mano.

14CS18.

This   site  was   on  the  edge     of     Terrace     One     of     the     Cottonwood

River.     The  site  covered  an  area  50  by  20  feet.     The  lithic  artifacts

consisted  of  six  notched  tools.     Four  of     these     notched     tools     were

made     on     flakes     and     t.wo     were  made   on   tabloids.     This   unusual   site

probably  represents   a  very  spec.ialized  activity  area.

14EN24 .

This   site   is   located  on  the  slope  and  top  of  Terrace  One  and  ex-

tends     a     short  distance  onto   the   slope  of  Terrace  Three  o±-  the  North

Cottonwood  River.     It   is  probable   the  site  dates   to  the  time  of    Ter-

race     One     or     lat.er,     and   that   its  extension  on  to  Terrace  Three  was

during  the  }Iolocene.     The  cultural  debris     consisted     of     flakes     and
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chunks     of     flint     scattered     over     an  area   190  by  30   feet.     One  edge

retouched   flake  was   recovered.

I 4EN25 .

This   site   is   located  on  top  of  Terrace  One  and  extends  onto     the

lower     slope     of     Terrace  Three  on  the  Nortli  Cottonwood  River.     As   in

the  case  of   14MN24,   this   site  probably  does   not  predate  Terrace     One.

The     cultural     material   covered  an  area  approximately   150  by  30  feet.

Three  bifaces  were  recovered,   including  a    projectile    point    with    a

square    base     similar     to     late    Archaic  specimens   recovered  from  the

Lower  Mississippi   Valley   (Perino     1968:70),      an     undiagnostic     biface

fragment,     aiid     a     bifacially  worked  not.ched   tool.      Two   tabular  blade

cores   (Figure   49Aj   8),.   a   blade  with  lnultiple   notches   and  end     retouch

(Figure   49C),   and   an   end   scraper  were   also   recovered.

14lIN 2 6 .

The   site   14MN26   lies   on   the   top   of  Terrace   One   and   the   slope     of

Terr,ic.e     Three     of     the     North     Cottonwood     River.        There     are   three

distinct  scatters  of  cultural  debris.     The  lower  cultural  area,  which

will     be  discussed  here  as  a  Terrace  One  site,   lies  on  top  of  Terrace

One  and  extends  on  to` the   lower  part  of  the  Terrace  Three  slope.     The

other     two     cultural   areas   lay  entirely  on  Terrace  Three  deposits  and

will   be  discussed   in   the   section  on  Terrace  Three   sites.

'I`he   lowi`sl   cultural   sc`atter   covered   an  area   approximately  250  by

]80     fL.et.        Three     bifcices     were     recovered,   including  a   fragmentary

triangular  projectile  point  probably  dating     to     the     Middle     Ceramic
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period     (Chapman     1980:310),      and     two  undiagnostic  biface   fragments.

Two  end   scrapers   were   also   found.

14EN34.

The  Leppke  Site   (14EN34)   is   located  in  the  Flint  Hills   region  of

central    Kansas  near  the  town  of  Peabody.     The  site  is  on  the  surface

of  Terrace  One   of  Doyle   Creek.     Mr.   Archie  I.eppke  of  Hillsboro,     Kan-

sas    discovered     the    site  and  collected  the  artifacts  described  from

this  site.

There  is  litt.1e  diversity  in  the  types  of  tools  present  at    this

locality.       Ten    projectile    points     and    one  knife  were  found  at  the

site.     There  was  a   lack  of  other  stoiie  tools     such     as     scrapers     and

cores.       There    was     also     a     lack    of     flint  chips.     Flint  chips  are

usually  common  in  sites   in  this   area,   which  has  abundant  local     flint

resources.        The  artifacts  were   collected   from  the   surface  of  a   small

area   only  45  by  45   feet   squLare,   in  a  plowed   field.

Reconstruct.ing     human     behavior     f ron    archaeological     data       is

somewhat   speculative,   but   it   is   an  important  part  of  archaeology.     An

archaeological   site  with  a   concentration  of  projectile  points   in  such

a  small  area  with  no  other  tools   except   for  a  knife   could  represent  a

cache,   or   an  area   of   game   concentration  where  hunting   took  plac.e.

Occasionally,   a   cache   of  projectile  points  II]ay  be   found   (llolland

1971)     with     little     other     evidence     of     occupation.     Such  caches   of

projectile  poiiits  may  represent  artifacts  being  traded  in    bulk     that.

were     somehow     misplaced.        The   art.if acts   from  the  Leppke  Site  do  not
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appear  to  be  a   cache  because  of  the  pattern  of  breakage     of     the     ar-

tifacts.       Six     of     the     ten   `projectile    points     had  brokeo  tips  and

several  of  t.hem  were  broken  badly  enough  to  make   resharpe[ling  an     un-

likely    possibility.        It     is     improbable     that  anyone  would  have  as-

sembled  a   cache  of  badly  broken  projectile  points.

A  more  reasonable  explanation  is   that  intense    hunting    activity

took    place     in    a     confined  area.     Most  of  the  projectile  points  had

their  tips  broken  which  probably  resulted  from  being  hurled  against  a

resistant  object  during  hunting  activity.     Artifacts  of  the  antiquity

of  the  specimens   from  the  Leppke  Site  are  not  found     on     the     present

floodplain.        This     suggests  Terrace  One  on  which  tbe  site   lies  was   a

floodplain  when  the   site  was   occupied.     The   conduit     which     drains     a

spring     into    Doyle  Creek  is   in  c.lose  proximity  to   the  archaeological

site.     The   conduit   is  presently  several  meters   deep,   but  when  Terrace

One  was   the  active   floodplain,   the  conduit  would  have  been  much  shal-

lower  and   the  area  of  the  site  would  have  been  less  well  drained  than

at     present.       This  would   likely  have  resulted  in  boggy  conditions   in

the  vicinity  of   the  site.     Boggy     condit.ions     would     have     created     a

situation    where  processing  of  killed  animals  would  have  been  kept  to

a  minimum,   explaining  why  little  more     than    projectile     points     were

found     at     the     site.        The     boggy  ground  would  have  been  ideal   for  a

bison   wallow.

Bison  her(ls   gathered   at  wallows   and   the     members     of     the     herds

would     lie     on     tlieir     sides   in   the   mud   (Catlin   1926:281-282).      While
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bison  used  the  wallow,   they  would  be  extrelnely     vulnerable     to     human

hunters.       The  art.if acts   found  at  the  I,eppke  Site  are  consist.ent.  with

an  interpretation  of  hunting  activit.y  at  a  bison  wallow.

Northeast  of  the  site,   bison  bones     that    were    not    articulat.ed

were    observed    eroding  f ron  the  Terrace  One  fill  in  the  banks  of  the

conduit  that  empties   the   local   spring  into  Doyle  Creek,   demonstrating

that    bison    frequented     the  iirmediate  vicinity  of  the  site.     Several

bones  were   removed  and  were   found   to  be     comparable     to     Bison     bison

bones     at     the     University     of  Kansas  Museum  of  Natural  History.     The

bones  were  buried   less   than  a  met.er   in  depth.     No   evidence     of     human

activity  in  association  with  the  bones  was  observed.

The  projectile  points   are   similar  to   t.hose   known  from  early    Ar-

chaic     sites     dating     to     the     early     }lolocene.        AMeserve  or  Dalton

project.ile     point     with     beveled     anterior     edges     (Figure     40A)     was

discovered    at     the     site.       }]eserve  or  I)alton  projectile  points  have

been  found  in  the   lower   levels     of     Graham     Cave     in     Missouri     where

radiocarbon     dates      of     9700   ±   500     B.P.      and   8830     ±   500   B.P.    (Crane

19S6)   were  obtained.     Five     St.     Charles     Notc.hed     projectile     points

(Figure     40C,     D,     E,     F,     G)     and  three  otherprojectile  point   forms

(Figure  4011,I,   J)   from   the   Leppke   Site   are   similar  to   early     Archaic

specimens      from     the   Dalton   site   in  Missouri   (Chapman   1975:137).      One

projectile  point   (Figure  40K)   has  unknown  affinities.

A  single  shouldered  knife   (Figure  408)   was   the  only  non    projec-

tile    point    artifact     recovered     from    the  site.     The  outline  of  the
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implement   is   similar  to   Cody  knives   found   in  numerous   early     Holocene

archaeological  sites   in  the  High  Plains.     The  artifact  differs  from  a

Cody  knife   (which  typic.ally  has  very  fine  flaking)     by    being     rather

crudely     chipped  on  a   flake  which  is   largely  unifacially  worked.     The

early  Holocene  projectile  points  of  the  IIigh  Plains  were  usually  much

better    made     than    the    early  Archaic  projectile  poirrts  to  the  east.

The  knife  at  the  I,eppke  Site  may  represent  a   crude     eastern     form    of

the  Cody  knife.

The  Leppke  Site   is   important  because  our  knowledge  of  the    early

Archaic     in  Kansas   is   based  on  very   limited  data.     The   artifacts   from

t.his   site  suggest  a   closer   relationship  with  early  Holocene  sites     in

Missouri     (such     as   the  Dalton  Sit.e)   than  early  Holocene   sites   in   t.he

]Iigh   Plains.

TERRACE ARCHAEOLOGICAI,   SITES.

A  total   of   11   archaeologic.al   sites  were   collec.ted     from    Terrace

Two.      The  archaeological   data   are   described  below.

14CF45 .

This   site   is   located   in  a  plowed   f ield  on  Terrace  Two     of     Eagle

Creek,     approximately     500     feet   north  of  a  meander  scar   (Figure  23).

Cultural  debris  is  scattered  over  the  top  and  slope  of    the    terrace.

The     approximate     size     of     the     site     is   300  by   loo   feet.     A  pond   is

located  approximately  500   feet  west  of   the  site.

Three   square,   broken  bases   of  projectile  points   (Figure     24D,     E

and  F)   were   found   indicating  an  Archaic  affinity  for  the   site   (Perino
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1968:45).     Other   lithic  artifacts   include   a     gouge     (Figure     278),     a

notched     tool   (Figure   27A),   several   amorphous   flake  cores   and  part  of

a  biface  too  fragmentary  to  be  worth  illustrating.

14CF319 .

This   site  was   first   reported  by  Witty   (1961)   during  a   survey    of

the  John  Redmond  Reservoir.     The  site  extends   for   1320   feet  along  the

east  bank  of  llickory  Creek.     The  northern  portion  of  the  site  is   in  a

Flowed     field.       The     site     is     just.    north  of  the  Hickory  creekEast

RecreationArea.     The  site  appears  to    be     on    Terrace     Two    but.     the

reservoir  has  backed  up  against  it,  making  identification  of  the  ter-

race  difficult,   although  it  is  definitely  higher  than  Terrace  One.

A  projectile  point   (Figure  41A)   that   is  possibly    Early    Ceramic

(Chapman     1980:313)     was      found,     but  no  pottery.      Four  otber  bifaces

were   recovered   including:   2   rectangular  biface   fragments,1   small   as-

symetrical     triangular  biface  and   1  bifacially  worked  flake.     Six  end

scrapers  were   recovered   including:   2   spurred  end   scrapers   (an  example

is   illustrated   in  Figure   41C),   2   long  end  scrapers   (an  example   is   il-

lustrated   in  Figure   418),   and   2   crudely     made     end     scrapers.        Other

tools     recovered     included:      1     medial     fragment  of  an  edge   retouched

blade,   2  gravers   on   flakes,   1   edge   retouched   flake     and     2     amorphous

flake   cores.

The  spurred  end  scrapers   suggest  a  paleo-Indian  occupation  while

the     projectile  poi[}t   suggests   an  Early  Ceramic  occupat.ion.     The   site

is   probably  multicomponent.
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Extensive  erosion,   largely  due  to  the  fluctuating  levels  of    the

reservoir,   has  damaged  the  site,   particularly  the  northern  end.     This

erosion  has   exposed  burned   rock  and   flint  chips   for  approximately   ]50

feet    along  the  bank  in  the  northern  portion  of  the  site.     The  burned

rock  and   flint   chips   appear   to  be  coming     from     approximately     25     cm

below    the     surf.ace.     This  part  of  the  site  is  covered  with  trees  and

shows  no  evidence  of  being  disturbed  by  plowing.

14CF335 .

This   site  was   first   reported  during    a     John    Redmond    Reservoir

survey   (Witty   1961).     Test  pits  were  exc.avated  during  that  survey  and

one  undescribed   sherd  was   found  at  a   depth  of   .7   feet.     Several  other

sherds   and  the  base  of  a   contracting  stem  projectile  point  were  found

on   the   surface  of  the   site  during   that   survey   (Witty   1961).

The   site,   locat.ed   on  Terrace  Two   (Figure   42),   covers   an  area   ap-

proximately  262  by   184   feet.     The  site  consists  of  two  distinct  areas

(Figure   43):      1)   a   plowed  area   on   t.he   north  and  west  portion     of     t.he

slope     of     Terrac`e     Two;     and     2)   an  undisturbed   forested  area  on  the

south  and  east     portion     of     the     slope     of    Terrace     Two.        Cultural

material  was   found  on  the   surface  of   the  plowed  area.     Vegetation  and

organic  debris  prevented  the  sighting  of  artifacts  on  the  surface     of

the   forested  area.

The   author's   interest   in   t.he   site  was   st.imulated     by     Mr.      Larry

Truelove.   a   loc`aL   collector,   who   found   t.hree   f]uted   projectile  points

(Figure  44A,   8  and  C)   on   the     site.        These     projectile     points     were
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found  in  the  central  area  of  the  site   (the  area  depicted  in  Figure  43

in  tbe  excavation  squares  outside  the  forested     area).       One    of     t.he

projectile    points     was     of     the    Folsom     type   (Figure  44A)  made  from

Alibates   flint.     This  artifact.  should  date  between  approximately  8000

and     9000     years     B.C.      (Wormington     1957:39).        Tbe  other  two   fluted

projectile  points  do  not  readily  fit  into    accept.ed    classifications.

One     specimen     (Figure     448)   resembles  a  Clovis  projectile  point   (ca.

9000   to  9500  B.C.)   (Haynes   1971:5).        It     differs     from     most     Clovis

projectile    points     in  being  more  finely  chipped  and  wider  across  the

midsection  in  proportion  to   its  width  across   the  base.       It     8olnewhat

resembles     a     Browns     Valley  projectile  point   in  outline,   but  is  IIiuch

narrower.     The  third  fluted  projectile  point   (Figure  44C)  has  a     con-

stricted    waist     like     some  fluted  projectile  points  from  the  Eastern

United  States.     This  artifact  appears   to  have  been  resharpened  from  a

longer    projectile     point     that    was  broken.     Before  this  occurred  it

probably  resembled  a   fluted  projectile  point   (Figure  30D)   found  on     a

bluff    just.     south     of     the     John  Redmond  Reservoir  area  by  Mr.   Henry

Thomsen.

I)uring  the  author's  survey  of  the     site,     two    otber    projectile

point.s     were     collected   from   the   surface.     One  was   an  Archaic  projec-

tile  point   (Figure  30A)   fashioned   from  heat  treated     flint.        It    was

picked     up     near     the     sunnmit  of  Terrace  Two.      The.other  was   an  Early

Ceramic  projectilc.  point   (Figure   30C)   found  on  the   south     surface     of

t.he  slope  of  Terrace  Two  near  the   tree  line.     During  the  initial   sur-
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vey  tbe  plowed  area  also  yielded   four  cord  marked   sherds.     One  of   the

sherds  had   inclusions  of   rust  colored  concretions.     The   sherds  appear

to  be  Middle  Ceramic   in  age   (Wilmeth   1970).        Other     tools     recovered

from    the  surface  of  the  plowed  portion  of  the  site  include  a  chisel-

like  tool   (figure  45A),   a   blade  core   (Figure  468),   a   small  blade  witb

a  very  small  striking  platform   (Figure  46D),   several   flake  cores  made

from  river  cobbles   (an  example   is   illustrated  in  Figure  47A),   several

scrapers     including     two     side     scrapers     (Figure     48C  andD),   an  end

scraper   (Figure  488),   a   combination  knife-scraper   (Figure  41D)   and     a

narrow    beveled     biface     (Figure     48A).       All  of  these  artifacts  were

disturbed  by  plowing.

The  time   range  9f  ar.ti facts   found  on   the  surface  of  the  site  and

in    particualar  the  evidence  of  possible  paleo-Indian  occupation,   in-

dicated  that  the  site  might  provide  valuable  archaeological     informa-

tion     if     excavated.       Three     hypotheses,     formulated     to  explain  t.he

distribution  and  variety  of  artifacts  found  on    the    surface    of    the

site,   influenced  the  excavation  procedure.

Hypothesis   1

There  we.re  no  buried  layers  of  cultural  debris   in    Terrace    Two.

Whatever     layers     might  once  have  existed  were  exposed  by  flooding  or

other  forms   of  erosion,   and  disturbed  by  plowing.     A  mixture     of    ar-

tifacts     would     be  found  within  the  plow  zone  on  the  slope  of  Terrace

Two.     The  weathering  and  plowing  would  have     dist.urbed     the     cultural

proveniences     and    made     interpretation    of    the    distribution  of  ar-
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Hypothesis   2

Early  cultural   layers  buried  within    the    alluvial    deposits    of

Terrace  Two  might  be  eroding  out  at  various  points  along  the  slope  of

the  terrace.     Lat.er  cultural  material  could  have     been    deposited     on

the  surface.     This  would  cause  the  apparent  mixture  of  early  and  late

cultural  material  along  the  surface  of  the  site.     Deep  excavation    of

the    site    might    expose  the  buried  cultural  layers  containing  early,

possibly  paleo-Indian,   cultural  material.       The     surface    zone    would

show  a  mixture  of  artifacts  of  different  cultural  periods.

Hypothesis  3

A  layer  of  humus  built  up  aft.er  t.he  alluvial  deposit.s  of  Terrace

Two     were     deposited     and  t.his  humus   layer  contained  all   t.he   cultural

deposits.     This  hypothesized     layer     could     have     been     dis`turbed    by

plowing    and     related     erosion,     so     that  no  distinct  cultural  layers

would  be   found   in   the  plowed  portion  of  the   site.     Excavation  in     t.he

undisturbed   forest.ed  portion  of  the  site  might   reveal   the  undisturbed

cult.ural   deposits.

The  site  was  tested  by     a     series     of     square     excavation    units

measuring     two     meters   on   a   side.      Eac.h   square  was   excavated   in   10   cm

levels,   and  each  buried  art.if act  was     plott.ed     by     three     dimensional

coordinates.       The     three     dimensional  coordinates  are   referable  to  a

datum  point   located  northwest  of  the  site  on  a  burn.     Screens  with    a

quarter     inch    mesh    were     used  to  sift  the  dirt  as   it  was  excavated.
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The  layout  of  the  excavation  units   is   illustrated  in  Figure  43.

The  excavat.ion  of   the  plowed  area   comprising     the     northern     and

western    portions     of     the     site  will  be  discussed   first.     A  total  of

eight  test  pits  were  excavated  in  the  plowed  area,   six    of    these     in

the     area     identified     by  Mr.   Truelove  as  having  yielded  paleo-Indian

projectile  points.     'I'he  other  two  test  pits  were  excavated    near    the

forest     edge  where  disturbance  due  to  plowing  would  have  been  minimal

(farmers  avoid  planting  close  to  stands  of  trees  or  hedge  rows     since

crops     suffer     from    the     competition     for     light     and  water  in  those

areas).     The  excavation  revealed  two  stratigraphic  zones   in  the     test.

pits.      The   upper  zone   (plow   zone)   was   20   to   25   cm  thick  and   consisted

of  dark  organic  material   mixed  with  yellow  alluvium.      The   second     and

lower     stratigraphic     zone     consisted   solely  of  yellow  alluvium.     The

ttist   pits   were   excavated   to   a   depth  of   80   cm.        No     buried     t.ools     or

buried     cultural     levels     were   found.     Some   flint.  chips  were   found   in

the  plow  zone.     No   trace  of  human  activity  was   found  below     the     plow

zone     in     the     undisturbed     yellow    alluvial     deposit.       Since  it  was

possible  that  a  paleo-Indian  cultural   level    might    be    buried    at    a

depth  greater  than  the  80  cm  exposed  by  the  test  pits,   deeper  excava-

tion  was  undert.aken.      In  order  to  make  the  most  efficient  use  of     the

time     available     and   t.o  hold  down  the  expe[ise   involved   in  hand   labor,

it  was   decided   to   employ  a   backhoe   to   excavate   deeper.        The     excava-

tion     crew  was  moved   to   the   forested  area   of   the   site   to   c.onduct  hand

excavations   in  undisturbed   deposits.     The  bai`khoe     was     used     to     dig
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trenches     to    a     depth    of    7   feet.  in  the  plowed  portion  of  the  site.

These  trenches  are  depicted  in  Figure     43.       No     evidence    of    deeply

buried     occupation     levels     was     found  and  Hypothesis  2  was  rejected.

The    yellow    alluvium    was     stratigraphically    undifferentiated       and

because    artifacts    were    not    found    buried    in    it,  profiles  of  the

trenches  were  not  made.

Seven  test  pits  were  excavated  in  the  forested    portion    of    the

site.       The    layout    of    these  test  pits  in  relation  to  t.he  other  ex-

cavated  areas  of  the  site  can  be  seen  in  Figure     43.       Excavat.ion    of

the    test    pits    in    the  forested  portion  of  the  site  revealed  a  dark

soil   that  began  at.  t.he  surface  and  extended  to     a     depth    of    approx-

imately  60   cm.     The  60   cm  depth  of  the  dark  soil   layer  was   consistent

as   it   followed  the  slope  of  Terrace  Two.     This   dark  soil     appears     to

be     due     to     the  accuTnulat.ion  of  humus,   rather  than   t.he  weathering  of

the  underlying  alluvium  because  it  lacks  the  concentration    of    water

rolled     cobbles  that  typifies   the  alluvial  deposit  elsewhere.     Unfor-

tunately,   t.he  dark  Soil   layer  did    not     contain    an    evident    natural

stratigraphy.       All     the     artifacts   recovered  from  the  test  pits  came

f ron  this  soil   layer  and  consequently  cannot  be  sorted  into     separate

stratigraphic     units.       Additionally,     the     depth  measurements  of  ar-

tifacts   from  dif ferent  test  pits  cannot    be    used    to    establish    the

chronological   sequence  of  artifacts  since  humus  may  not  accumulate   in

a   regular  way  on  t.he  slope  of  a   terrace,     i.e.,     artifacts     found     at

identical  depths   in  different  test  pits  may  not  necessarily  belong  to
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the   same   occupation  period   sini`e   the  amoLint  of  humus   accumulating  per

unit   of   space  may  have   been   irregular   through   time.

Ttle  test.  pits   in  the     forested    portion    of     the     site    produced

several  artifacts,   but.  no   features.     A  small  projectile  point   (Figure

308),   probably  dating   from  the  Late  Ceramic  period,   was     found     at     a

depth     of     27   cm  below   the   surface.     Five  sherds  were   found.     Four  of

the  sherds  were  cord  marked  and  had  rust     colored     concretion     inclu-

sions.        These     sherds     appear  to  belong  to   the  Middle  Ceramic  period

(Wilmeth   1970)   and  were   found   between   23   arid   39.5   cm  beneath   t.he   sur-

face.     A   fifth  sherd  was   thicker   t.han   the   others.      It  also  had   inclu-

sions   of   tiny   rust   colored  concretions,   but.   its     cultiiral     affinities

are     unknown.         It     was      found     25   cm  beneath   t.he   surface.      Other  ar-

tifacts   found  near  the   surface  in  the   forested  portion    of    the     site

inc.lude   the   following:    1   bladelet   core   (Figure   46A),   2   flake   scrapers

w'ith  beveled   edges   (Figure   47C   is   an  example),   and   1   small  bifacially

flaked  end   scraper   (Figure   478).     A   fragment  of  a   biface   (Figure   41E)

was   uncovered  at  a   depth  of  57   cm.      It  was     the     most     deeply     buried

tool   found  at  this   site.

The  -three   chisel-like   tools   found  at  the  site   (2   from     the     sur-

f ac.e     of     the  plowed  portion  of   the   site  and   1   from  the   forested  por-

tion)   were   examined   unt]er   a   binocular     microsc.ope.        Traces     of     wear

were      found     on     ll\e   cliisel-like   edges   of   t.he   implements.      One   of   the

s|>{-l`im{>ns    (Figure   45C)    I.oiin`l   ill   t.Ill.   woodt:d   area   was   on   lhe   ei`d   of      an

eilge   reloui`lied   blade.
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The  excavations   in   the   forested  portion  of   t.he  site  revealed     no

buried     levels     of     cultural     occupation     in     t.he     alluviuni  providing

further  evidence   for     the     rejection    of    Hypothesis     2.       The    third

hypothesis    would     gain     support     from    the  nature  of  the  soil  layers

found  in  the   forested  port.ion  of  the  site;   however,   the    undiagnostic

nature    of  many  of  the  artifacts   recovered   (cores,   scrapers,   bifaces,

flint  chips)  and  the  difficulty  of  determining  stratigraphic  position

in    humus     deposits,     does     not    provide     sufficient     evidence     for  a

stratigraphic    separation    of    periods    of    cultural    occupation      at

14CF335.        Hypothesis     3     must     be   accepted  and   the  mixture  of  Middle

Ceramic,   Early  Ceramic,   Archaic  and     paleo-Indian     artifacts     in     the

plowed  portion  of   the  site  must  be  attributed  to  cultivation.

A  possible   reconstruction  of  the  history  of  the  site  would  be  an

initial     occupation  by  paleo-Indians   al   a   time  when  Terrace  Two  was   a

floodplain.     Archaic   hunters   occupied  Terrace  Two     when     Terrace     One

was     the     floodplain     leaving     their    artifacts  which  were  eventually

buried   in  the  accumulating  humus.     This  process     continued    when     the

preserit     floodplain    was     formed,     with  pottery   using   Indians   leaving

their  artifacts   in  the   upper  levels  of  t.lie  accun`ulating     dark,     humus

rich     soil.     When  modem   farmers   plowed  Terrace  Two,   much  of  the   dark

soil   eroded  away  niixing   the   cultural  material   from     dif ferent     compo-

nents   of  the  site,   except   in  a   small  portion  of  the   forested  area.
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This   site   lies   o[i   the   slope  of  Terrace  Two  of  the     Neosho     River

(Figure     50).        The   site   covers   an  area   approximately   150  by  75   feet..

Several  horse   t.eeth  were   recovered   from   tile   surf ac.e   of  the   site,     but

their  specific  gravity  was   the   same  as  modern  horse   t.eeth,   suggesting

they  are   the   remains   of  a  modern  not.  a   Pleistocene  horse.

Thirty-eight   lithic  t.ools  were     recovered.       Fourteen    of    these

were     bifaces     ir`cluding  2   flut.ed  bifaces.     One   fluted  biface  appears

to  be  a   fragmentary  base  of  a  Clovis   projectile  point   (Figure  51A)   o£

which     a     broken     lateral      edge.   has   I)een   reworked   into   €]   graver.      The

specimen  exhibit.s   some  edge   grinding,   alid   is   fluted   only  on  one   side.

It     is     possible     the     spc`cimen     broke   before   t.he  other   side   could   be

fluted.      A  second   fragmentary  base  of  a   fluted  biface      (Figure     SIC),

fluted     on     both  sides,   may  have  been  a  I)lank   for  a   fluted  projectile

point.     The  base   of   a   }leserve   or  Dalton  projectile  point   (Figure  518)

was     found     with     evidenc.e     at     the     break  of   anterior  beveled  edges.

Eleven  other   fragmentary  bifaces     were     recovered,     two     examples     of

which     are     illustrated     (Figure  51D  and  E).     Flake   tools   included:   2

edge   retouched   flakes`,i   denticulate   (Figure  511),      1     notched     flake

(Figure     51J),      1     double   graver  with   a   r}otc.h   (Figure   51G),   2   spurred

end   scrapers   (Figure   51F  and  }1),I   end   scraper     on     a     cobble     and     1

sc`raper     fragment.        Tell     amori)hous      flake   c.ores   were   recovered   and  5

unillformative   fr,1gme[`ts   of   ground   stont;.
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The   fluted  bifaces   and  the  spurred  end  scrapers   suggest  a  paleo-

Indian     occupation.        The  Meserve  or  Dalton  projectile  point  suggests

an  occupation  during  the  Wisc.onsin  to  I.Iolocene   transition  time.

14AN 1 1 .

This   site   is   on  the  slope  of  Terrace  Two  of     the     Neosho    River.

The     site  covers  an  area  50  by  30  feet,   judging  from  the  distribution

of  flint  chips  and    burned     river    cobbles.       No     lithic     tools    were

recovered  from  the  site.

14CS14.

This   site  lies  on  the  top  of  Terrace  Two  of  the  Cottonwood  River

on     the  western  side  of  a  small  intermittent  stream.     The  area  of  the

site   is  50  by  10  feet.     The  only  lithic  tool   recovered     was     an    edge

retouched   flake.

]4CS15.

This   site   is  on  the   slope  of  Terrace  Two   (Figure  52)   of  the  Cot-

tonwood  River.      It.   covers   an  area   500  by   loo   feet.

The  autlior  first  visited   this   site  because  the  base  of  a     Clovis

projectile     point   (Figure  53A)   found  at   this   locality  was   in  the  col-

lections   of  F.mporia     State     University.        Anot.her     Clovis     projectile

point     (Figure     538)     was     found   in   the  general   area   (at   some  unknown

spot   riear   Cl|.ment.s,   Kansas)   but  not  at   t!iis   site.

The   aiithor   recovered   31   lithic   tools   from     the     surface     of     the

Sit.e.        Fifteen     of     the     arlifaL`ts     were  bifac.es.   including;   1   thick

triangular  biface   (Figure  54A),   4   rec.tangular  bifaces   (Figure  548     is
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an     example),      4     ovat.e   bifaces   (Figure   55A   is   an   example),1   massive

pointed   asymeLrical   biface   (Figure   56),1   biface   (Figure  558)   with     a

piano-convex     edge  on  one   side   (for  scraping?)   and  a  biconvex  edge  on

the  other  side   (for  cutting?),      1     basal     fragment     of     a     lanceolate

biface      (Figure     53C)     showing  heat  dammage   and   3   undiagnostic  biface

fragments.     The   7   flake   tools   recovered   from     the     site     included;      1

fragment     of     a     spurred  end   scraper   (Figure  53F),   3   side  scrapers,1

graver  on  a   flake   (Figure  53E)   and  2   notched   flakes   (Figure  53D  is  an

example).        One     blade     fragment   (Figure  578)   with  distal  and   lateral

ret.ouch  was   found.      Eig{it   cores   (all   matle   from  quarried   nodules)   were

recovered   including   6   amorphous   flake   cores   and   2  bladL-   cores   (Figure

57A   is   an   exampl.e).

14CS I 6 .

This   sit.e   is   on   the   slope   of  Terrace  Two   and   the   top  of     Terrace

One     of   the  Cottonwood  River   (Figure  52).     The  portion  of  the  site  on

Terrac.e  One  has   already  been  described   in   the   section   on  Terrace     One

archaeological     sites.        The     Terrace     Two  portion  of  the   site,   which

covers   an   area   600  by   200   feet,   will   be   discussed  here.

A   total   of   79   lit.hic   tools  were   recovered   froni     the     surface     of

the     sit.e.        These     artifacts   included:   43   bifaces   (54%),   20  scrapers

(2S%),   2   not.ched   flakes   (3%)   and   14   cores   (18%).

The  bifac.es   consisted   of :      2     projectile     point     fragments.     one

specimen   (Figure   58A)   is   similar   to   Midland   projec.tile   points   thought

t.o   date   between    11,000   antl    10,000   B.P.    (Perino    197]:62),    and   the      mid
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section     of  a  parallel   f laked  biface   (Figure  588)   that.  was  probably  a

projectile  point;   I   gouge-like   implement   (Figure  59C);   10  rectangular

bifaces   (Figure  608  and   C   are   examples);   21   ovate  bifaces   (Figure  59A

and  B     are     examples);     3     triangular    bifaces     including    one     thick

specimen   (Figure  60A);   1   asymetrical  pointed  biface   (Figure  61)   a[id  5

undiagnostic  biface   fragments.     The  scrapers     consisted     o£:      18     end

scrapers  with  two  of  these  being  spurred  end  scrapers   (Figure  62A  and

8)   and  the  specimen  illustrated  in  Figure  58C  is  an     example     of     the

rest;     and     2  side  scrapers.     The  cores   from  the  site   consisted  of   14

ainorphous   flake     cores     made     from     quarried     nodules     except     for     2

specimens   made   from   river   |`obbles.

The  Midland    projei`tile     point     and     the     spurred     end     scrapers

suggest   a   I)aleo-Indian  occupation.      The   lithics   from  Terrace  Two   con-

trast  dramatically  with  the   lithics   from     Terrace     One     of     the     same

site.

14EN 19 .

This   site   is   on   the   slope  of  Terrace  Two   of   the   Sout.h  Cottonwood

River.        The   site   covers   an  area   approximately  50  by  25   feet.  based  on

the  scatter  of   flint   chips   and  burned   rocks.  `  The     only     lithic     tool

recovered     was     a     fragment     of  an  ovate  biface.      Several   freshwater

clam  shells   were   sc.altered   over   the   surface.

14EN31  .

This   Small   sit.e   is   in  a  vertical   exposure   of  Terrace  Two  of     the

North     Cottonwood     River.        Five     flint.   chips   were   found   lying  on  the
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surface   in  a   four   foot  wide  area   at  tile  base  of  t.he  vertical   face     of

the     terrace.        These     flint   chips   had  obviously  eroded  out  recently.

The    author,     while     troweling    a    profile     in    the    vertical       face,

discovered     a     flint     chip  in  place  at  a   depth  of  33.5  cm.     The  flint

chip  appeared  to  be  in  the  a  horizon  of  the  soil.

14EN33.

This   site   is   located  on  the  slope  of  Terrace  Two  of  Doyle  Creek.

The    only    material     recovered     from  the  site  was  a   flint  flake  and  a

blade  core   (Figure  63)   found  approximately  20   feet  apart.

cOMrflNTs .

Very  few  sites  were   located  on  Terrace  Two.      This   was   not  due   to

lack    of    effort.    on     the  author's  part,   who  spent  a  disproportionate

amount  of  time   searc.hing  the   drainage   for  this   terrace.     Terrace     Two

is     rarely     preserved     and     is     I]`ui`h     less   exter`sively  preserved   than

either  the   terraces   immediately  above   or  below.     Tlie     possible     cause

for     the     lilck     of   this   terr.1ce   could  be   that   it  was  an  active   flood-

plain  for  a   relatively  short  period  of  time,     establishing    a     narrow

surface     that  was   easily  eroded  away.     An  alternative  interpretation,

could  be   that.   the   streams   during   the   t.ime  Terrace  One     was     a     flood-

plain       engaged       in       disproportionately    great.er     lateral     erosion.

Whatever   the   explanation,   the   relative   lac.k  of  Terrace     Two     deposits

has      ui`doiil)tt>t]ly      inipovi.rished      the     end   Wisconsin   cultural   record   in
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A  total  of   14  sites  and  one   locality     from    Terrace    Three     were

studied.     The  archaeological   data   are   described  below.

14CF24.

This   site  is   in  a  plowed  field  on  Terrace  Three.   200  feet     soutb

of  I,ebo  Creek.     A  forest  extends  along  the  northern  edge  of  the  site.

The  Neosho  River  is  approximately  a  quarter  mile  to  the     south.       The

site     rests     on    an     eroded     remnant     of  Terrace  Three.     The  abundant

presence  of  rolled  river  gravel  indicates    the    deposit    is    fluvial.

The     area     of     the  site   is  extimated  to  be  500  by  200  feet.     Although

thousands  of  tiny  flint  chips  oc.curred  at  this     site,     no    diagnostic

artifacts  were  discovered  despite  a  careful  search  of  the  site's  sur-

face.     The   lithic   tools   found  at.  the  sit.e  consisted  of  a  blade  with  a

small     striking     platform   (Figure  64A),   a   gouge   (Figure  648),   a  bifa-

cially   flaked  scraper   (Figure  64C)   and     a     c.obble     harmerstone.        Ar-

tifact     collectors     have   frequently  searched  this  site,   which  may  ex-

plain  why  no  diagnostic  artifacts  were   recovered     despit.e     the     abun-

dance  of  debitage.                                                                                                                         .

1 4)1N 12 .

This   archaeological   site   was   discovered   by  Mr.   Archie   Leppke     of

Hillsboro,     Kansas.      The   author,   while  doing   field  work   for   this   dis-

sertation,   asked  Mr.   Lei]pke   if   lie   knew  of     any     archaeological     sites

buried   in  a   high  terrace.     IIe   indic,ited   that  several   fire  hearths  had
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been  exposed   by  a   diversion  ditch  ori   the   slope   of  a   high  terrace,   and

graciously  took  the  aulnor   to   the  site.

The   site   14MN12   is   on  Terrace  Tliree   of  Doyle   Creek.      The   surface

cultural    debris     is     scattered    over  t,he  slope  of  the  terrace  facing

Doyle  Creek.     Test  pits   indicate     that     a     buried     component     extends

under     the     top  of  the  terrace.     The  area  covered  by  surface  cultural

debris   is  400  by  100   feet.     The  buried    portion    of     the     site    would

greatly  increase  the  estimate  of  site  area.

Tbe  position  of  Terral`e  Three  relative  to  other  terraces  at  this

site     is     illustrated   (Figure   75).      Nort.hwest   of   14}1N12,   is   14MN34   on

Terrace  One  whose  surface  yielded     a     Meserve     or     Dalton     projectile

point     suggesting   tli.e  Terrace  Onc.   surface  was  present  during  the  ear-

liest  part   of   the  Holocene.     A  Terrace  Two   surface   is   to   the  east     of

14MN12.        Terrace     Two     must     be     older   l]ecaiise   it.   is   higher   than   the

early  llolocene   surface  of  Terrace  One.     This     is     in     agreement    with

other     localities   in   this   drainage,   with  Terrac`e  Two  being  t.he   lowest

terrace   to   cont.aim   the   remaiiis   of  extinct  Pleistocene  mammals.        Ter-

race     Two     must     have     formed     during  or  prior  to   the   late  Wisconsin.

Terrace  Three  at   this   locality  must  date  to  an    earlier    period     t.ham

Terrace     Two     in  the  late  Wisconsin  or  else  prior  to  the  late  Wiscon-

sin.     Clovis  projectile  points  have  been  found  on  the  surface  o£  Ter-

race     Two     at   other   locations   on   thi.s   drainage.      This   suggests   that   a

site  buried  by  alluviuni   in  Terrace  Three  would  be     a     pre-Clovis     ar-

chaeological   site.
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The  archaeological  material   recovered  from  the     surface     of     the

terrace     slope     indicated   a  multicomponent  occupation.     The  following

artifacts  were   recovered   from  the  surface  of  t.he  Terrace  Three  slope:

1     triangular    projectile     point  dating  to  the  Middle  Ceramic   (Perino

1968:52),1  Logan  Creek  projectile  point   (Figure   768)   dating     to     the

middle    Archaic     (Kivett     1959),1     corner     notched  projectile  point

(Figure  76C)   with  some   resemblance  to   late  Archaic  specimens     (Perino

1971:10),     1   side  notched  projectile  point  with  slightly  serrated  and

altemately  beveled  anterior  edges  and  a  heavily  ground  base    similar

to     certain     early  Archaic   specimens   (Perino   1971:14),1   undiagnostic

projectile  point   fragment,   21eaf     shaped     bifaces,      1     "four    bladed

knife"     fragme`nt,    .9   undiagnostic  biface   fragments,   6  end  scrapers,1

spurred  end   scraper   (Figure   76A),1   crested  blade,1     proximal     frag-

ment     of  a   laterally   retouched  blade,   1   large   cobble  chopping  tool,   2

tabular  flake  cores,1   broken  cobble  hanunerstone,   and     1     undecorated

shell     tempered     pot     sherd     probably  with  Middle  Ceramic  affinities.

The  pot.  sherd  and  one  projectile  point  suggest  a  Middle  Ceramic     com-

ponent,     three  projectile  poiiits   suggest   late  to  early  Archaic  compo-

nents   and   the   spurrL.d  end   scraper  suggests   a  paleo-Indian  component..

The  archaeological  material  buried  by  alluvium  beneath  a   terrace

surface     cannot  be   any  yoiinger  thar`  the  oldest  artifacts  on  that  sur-

face.     Therefore,   the  component  buried  beneath  the  slope     of    Terrace

Three   is   likely   to  be   (at   least.   in  part.)   a  paleo-Indian  occupation.
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An  8  meter   long   trench,   composed   of   Test   Pit.s     4,     5,      6     and     7

(Figure   77)   was   excavated   into   tile   lower   slope   of  Terrace  Three.     The

profile  of  the   trench   (Figure   77)   clearly     shows     a     buried     cultural

level     roughly     following  the  sloping  surface  of  the  terrace  edge.     A

small  amount  of  cultural   debris   is  scattered  on  the     surface     of     the

excavation.       The     surf ac.e    material  at  this   site   is   known  to  be  mul-

ticomponent.     It  is  possible  that  the  surface  material  on  this  trench

represents     a     separate     component  or  components   from  the  buried  cul-

tural  level.     This  area  has  been  plowed  and  it  is  possible  that     some

material     f ron     t.he     buried     level  has  been  plowed  to  the  surface  and

mixed  with  later  components.     The   cultural  material   is   in  a  matrix  of

silty     sand,     .the   top   few  centimet.ers   of  which  have  been  disturbed  by

plowing.     A  deposit  of   consolidated   sand  and  gravel   lies  beneath     the

silty     sand     layer.        The     consolidated   sand  and   gravel   layer   is  very

resistant  to  excavation.     The  upper  surface  of  the  consolidated     sand

and     gravel     (Figure   77)   clearly  shows   small   channels  with  their  axes

at  right  angles   to  the  slope  of  the  terrace  edge.     This     demonstrates

that     the     surf ac.e     of     the   consolidated  sand  and  gravel  unit  was  not

created  by  erosion  from  the  sloping  edge  o£  Terrace  Three.     A     likely

source     for  the  channels   is  the  runoff  from  the  spring  to  the  west  of

the   sit.e   (personal   comlnunicat.ion,   Dr.   Wakefield     I)ort).        The     spring

water     might     also     be     a   source   for  the   carbonates   that   cemented  the

sand   {1[ld   gravc`l   in   this   layer.      Tile   erosion   of      the     surface     of     t.he

sand     and     gravel   layer  mearis   the   silly  sand   layer   containing  the  ar-
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ti facts   lies  unconformably  on   it.     We  do  not   know  how  great     a     break

in     time     this   represents.     Some  of  t.he  human  artifacts   in  Test  Pit  4

(Figure  77)   can  be  seen  to   follow  the  channel   cut  in  the  consolidated

sand    and    gravel     layer.     It  is   interesting  that  a  soil  did  not.  have

time  to  form  before  deposition  of  the  Silt.y  sand  layer   (and    the    ar-

tifacts  enclosed  in  it)  were  deposited  along  the  erosional  surface  of

the  consolidated  sand  and  gravel  layer.     This  suggests  the  deposition

of    the     silty    sand  unit  was  not  much  later  than  the  erosional  event

that  created  the  channel  in  Test  Pit  4.     Because  this  portion  of    the

site     is     higher     than  Terrace  One   (the  highest  Holocene  terrace)   the

erosional   event  was  probably  Wisconsin.     The   deposition  of     the     cul-

tural     level     in    the    silty    sand,     although  slightly  later  than  the

erosional   event,   was   roughly  comparable   in  time   (because  a     soil     did

not     have     time   to   form).     The   formation  of  the  silty  sandy   layer  may

have   been  due   lo   colliivial   or  alluvial     ac.Lion.        The     slope     of     the

buried     cultural     level     generally    follows     the  slope  of  the  terrace

edge.     This   suggests   coll`iviuiii.     The  distribution  of   the  artifacts   is

consistent    with     t.he  artifacts  being  buried  by  colluvium  after  being

deposited  on  a   slope`.     A   less   likely  possibility  would     be     that     t.be

silty     sand     layer  had  been  deposited  as  alluvium  on  a   sloping  stream

bank,   and  by  chance,   slope  erosion  has   created  the  present  land     sur-

face  parallel   lo  the  hypothetical  ancient  sloping  stream  bank.     It  is

Clear  the  preseilt  sloping  surface  has  been  rapidly  eroding  in     recent

times,   indicating  the  cultural   level  was  buried  under  more  overburden
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than  at  present.     A  diversion  ditch  had  been  constructed  by  the  owner

of  the  property  to  stop   this   erosion.

The  datum  for  each  pit  was   in  the   southwest   corner.     The     lit.hic

artifacts     recovered     from  the   test.   trench   (Figure   77)   on  the  Terrace

Three   slope   included:    1   edge   fragment  of  a  biface   (Figure  78C)     found

30     cm    below  the   datum  of  Test  Pit  5,1   tip   of  a   biface   (Figure   78D)

found   36   cm  below   the   dat.urn  of  Test  Pit  5,   I   curved   edge   fragment     of

a  biface   (Figure   78E)   found  between   the   surface  and  20  cm  beneath  the

datum  of  Test  Pit  5,   I   end   scraper   (Figure   78A)   found   30     cm     beneath

tile   datum  of  Test   Pit   5,   1   flake   blade   (Figure   78F)   found   30   to   40   cm

beneath   the   dat.uni   of  Test.   I'it   6   and   I   blade   (I`igure   788)   from     26     cm

below     the     datum     of     Test   Pit  5.     The   diagnostic   characterist.ics   of

these  artifacts  are  of   little  help   in  dating     the     site.       These    ar-

tifacts     are     wilhoiil     question   the  products   of  human  manufacture.     A

loe  bone  of  4p±il_oc.apr9   (prongt`orn  antelope)   was   foulid     in     the     cul-

tural     level     in  Test   Pit  4.     This   species   has   occupied  North  America

sinc.e  the  Tertiary.

Testpits   1,     2,     and     3     (Figure     79)     were     excavated     to     the

southeast    of     t.he   test.   trench  just  described.     Test  Pit   I  yielded  dn

the  southwest   corner  the  edge  of  a  cluster  of  burned   rocks  and  burned

earth     that     indicated     a     fire     hearth,     although     no     charcoal     was

rec.overed.      'l`he   I.t]€iture   was   lturi(.{l   betweeri   36   and   40   cm     beneath      the

surfac`e      in     the   silly   s.'i[itl   layer.      Sever{il   flint   chips   were   found   at

this   dc>i)th   in   tli£`   i]it.       Tlic   sizi'   of      the      heartli      was      80      by      90      cm
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(Figure     80)     and     it  was   necessary   to  exc.avate  outside  Test  Pit   1   to

uncover  the  hearth.     The  consolidated  sand     and     gravel     layer    began

between  60   to  70   cm  beneath  the   surface.

Test  Pit  2  yielded  7   flint  chips  between  24  and     26     cin    beneath

the  datum.     The  top  of  the  consolidated  sand  and  gravel   layer  was   ap-

proximately  28  cm  beneath  the  datum.     The  upper  portion  of    the     con-

solidat.ed    sand    and     gravel     layer    contained  large  clam  shells   (in-

cluding  complete  bivalves)   that  yielded  a   radiocarbon  date  of  greater

than     39,000     years     B.P.        Two     flakes     of     gray     flintwere   solidly

cemented  into  the  consolidated  sand  and  gravel  unit  at  depths     of     75

to     80     cm  beneath  the  datum.     This   suggests   the  possibility  of  human

activity  at  this   site  contemporaneous  with  the     radiocarbon    date     in

t.he     consolidated   sand  and  gravel   layer.     Two   flint   flakes   const.itute

too  little  evidence   to  confirm  human  artifacts     in     the     consolidated

sand  and  gravel   layer,   but  do   indicate   t.he  need   for  further  research.

These   flakes   are  angular  and  are  out  of  place  wit.h  the   rounded,   Vat.er

rolled  gravel   that  surrounds   them.

Test  Pit  3  yielded  a  buried  cultural   level     in     t.he     silly     sand

layer.        Fourt.een     flint     flakes     and     one   fragment  of  a   scraper  weBe

recovered   from  between   27   and   31   c.in     beneath     the     datum.        A     single

flint     chip     6     cm  beneath   the   surface  was   found  but   it  may  have  been

disturbed  by  plowing.     The   consolidated  sand  and  gravel   unit  began  at

a     depth     of     approximately     47     cm.     Several   flakes   of   carbonate  en-

crusted   flint  were   recovered   from     the     upper     portion     of     t.he     con-
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solidated  sand  and  gravel   layer,   but   it  has  not  been  possible  to  con-

firm  with   certainty   that   they  were   knapped  by  humans.        A     limb     bone

from     a     Pleistocene     horse     was     found     in  the   consolidated  sand  and

gravel   unit  at.a   depth  of   125   cm  beneath   the  dat.urn.

The  test  pits  on  the  slope  have  yielded  buried  cultural  material

which     is    below    an  early  Archaic  projectile  point  and  a   spurred  end

scraper  (a  probable  paleo-Indian    art.if act),     suggesting     the    buried

component     in  paleo-Indian.     IIowever,   the  evidence   for  a  paleo-Indian

component  is  much  more  persuasive   from  Test  Pit.s   8  and  9  on     the     top

of  Terrace  Three.

Artifacts  buried  by  alluviunl  in  a   terrace  should  be     as     old     as

t.hat     terrace.    .  Terrace     Three   is   earlier  than  Terrace  Two.     Terrace

Two  lias   Clovis  projectile  points   on   it.s   surface.     This   indicates   that

any    artifacts     buried     by     alluvium     in  Terrace  Three  should  be  pre-

C|ovis   in  age.     Unfortunat.ely,   it.  was     not     possible     to     demonstrat.e

that    the    cultural  level   in  the  silty  sand  unit  on  the  slope  of  Ter-

race  Three  was  buried   in  alluvium  as   opposed   to   colluvium.     Test  Pits

8     and  9  were  excavated  on  the  top  surface  of  Terrace  Three  to  deter-

mine  the  presence  of  a  buried  cultural   level  that  could  not.  have  been

buried  by  colluvium.

Art.if acts   recovered   from  Test   Pit   8   included:    1   edge   fragment.   of

a      bifat`e   (Figiire   8lH),   5   i.lakes   knapped   from   lhe   edges   of   bifaces,    I

graver   on  a   flake   blade   (Figiire   818),   2   8ravers   on   flakes   (Figure   81C

and     D),1   enil   alitl   si.de   scraper   (Figure   81A),   3   edge   retouched   flakes
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(Figure   81E,   F,   and   I),1   fire   damaged  not.ched   flake   (Figure  81J)   and

1     crested     blade   that  was   broken  at  both  ends   (Figure  81G).     Much  of

the  flint  had  been  heat  treated.     A  tiny  piece  of  burned    earth    with

linear     impressions     on  it   that  appears   to  be  a  piece  of  daub  was  un-

covered   in  the  cultural   level.     This  may  imply  the  presence  of  a    mud

covered     structure,     or     may     simply  be  some  mud   trampled  on  grass   by

human  feet  and  later  burned.

Thermoluninescence  dating  was  applied     to     three    burned     flakes

f ron    the    buried    cultural     level  of  Test  Pit  8  from  a  depth  of  less

than   20   cm.      The   dates   were   10,418   ±   967   years   B.C.,      40,473  ±        3311

years     B.C.      and     56,495   ±   6838  years   B.C.      These   dates   were   obtained

from  the   laboratory  of.Dr.   Ralph  Rowlett  of  the     University    of    Mis-

souri,   Columbia,   r'lissouri.     There   are   a   number  of  problems   with  ther-

moluminescence  dating     including    the     possibility     that    prehistoric

heating    may  not  have  been  sufficient   ''to  clear"   t.he   flint   (producing

too  old  a  date)   or  that  cutting  the   thin  sec.tion  of     flint    may    have

"cleared"     some     of     the     releveant   thermoluminescence   (producing  too

young  a   date).     The   dates   are  all  pre-Clovis   and  are   thus   in     general

agreement  with  other  lines  of  evidence  suggesting  this   site  is  paleo-

Indian  and  possibly  pre-Clovis.

Test   Pit.   9  was   a   1   meter   square  pit   on   the   southern  edge  of  Test

Pit     8.       The     purpose   for  excavating  Test  Pit  9  was   to  obtain  a  soil

sample   from  the  cultural   level   for  a     paleobot.anical     analysis.       The

layer  between   15   and   30   cm  beneath   the   dat.un  was   extraced.     A  portion
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of  this  was  analyzed   for  pollen  using  the   revised  Horowitz  technique.

One     hundred    pollen     grains     were   identified  with  the   following  tax-

onomic   affiliations:      £±p±±±     (pine)     66%,      Picea      (spruce)      1%,     Acer

(maple) 7%,      Quercus   (oak)

Malvaceae     2%,      Smilicina

1%,   Gramineae   (grass)   9%,   Onagraceae   11%,

1%,      Cyperaceae      ]%     and        Chenopodiaceae-

Amaranthaceae     1%.        Seven     pollen     grains  were  not   identified.      This

pollen  spectrum  is   totally  unlike  any  from  the  Holocene  of     t.he     Cen-

tral   Great  Plains,   although  it   fits   quite  well  with  conifer  dominated

arboreal  veget.ation  of  the  Pleist.oc`ene   in     this     area.        This     pollen

spectrum  indicates   a   lack  of  disturbance  of  the  cultural   level  during

the  Holocene,   otherwise,   the  pollen  spect.rum  would  be  quite  different

and  would   reflect   H.olocene   pollen  percent.ages.

14lIN 15 .

This   site   lies   on   the   slope  of  'I`errace  Three   of   the     South     Cot-

tonwood     River.        The   size   of   the   site   is   275   by  250   feet.     Fragments

of  elephant  bones  were   sc.attered  on  the  surface     among     the     cultural

debris ,

Sixteen   lithic   tools  were   recovered  from  this   site   including     11

bifaces.       Five     of'    the    bifaces  were  projectile  points   including:.I

fragment  of  a   shouldered  project.ile  point   (Figure     65C),     1     fragment

with     a     concave     base   and   long  tj<isal   thilining   flakes   (Figure  65E),1

fragment   of   a   1{`rge   triangiilar  projectile  point   (Figure     65D)     and     2

undiagnostic     fragments.        Ot.her  bifacial   artifacts   inc.luded:   2   thick

triangular  bifaces   (Figure   66),1   large   rectangular  biface     fragment,
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1     ovate     biface     and     2  undiagnostic   fragments.     The   remaining  tools

consisted  of :   I   end  sc.raper,   1   side  scraper,   1     transverse     retouched

flake     struck  i ron  a  biface   (Figure  65A)   with  retouch  forming  a  point

(itmayhave     functioned     either    as     a    projectile    point    or    as     a

scraper),     1     blade     retouc.hed     to  a  point   (Figure  658)   that  may  have

functioned  as  a  projectile  point  and   1  blade  core   (Figure  65F).

The     cultural    affiliations    of    this     site    are    unknown.       The

presence    of    the     site     on  a  Wisconsin  terrace  and  the  elephal]t  bone

fragments  scattered  about  the  cultural  debris,   suggest     (but    do    not

demonstrate)     a  paleo-Indian  occupation.     The   concave  base  projectile

point  with  t.he   removal   of  basal   thinning   flakes   (Figure  65E)  would  be

consistent  with  a  paleo-Indian  occupation.     The  projectile  points  are

not  very  diagnostic.     The  author  was  unable   t.o   find  a  "good   fit"     for

the     projectile     points,   although  some  Archaic  projectile  points   show

similarities   to   the  shouldered     projectile     point     fragment     (Chapman

1975:257),        and     the     triangular     projectile     point     fragment     (Bell

1960:42).      The   surfac`e   mat.erial   may  be   multicomponent.

14)IN 1 6 .

14MN16,   the  Duerksen  Site,   is   on  Terrace  Three   of  the  South  Cot-

torlwood     River.        This   locality   is   coniposed  of   three  distinct  surface

scatters   of   cultural   mat.erial;    14MN16   SOUTII,      14MN16      SOUTHl/EST.      and

14EN16     WEST.        These     three     distinct     areas     will  be  treated  as   in-

dividual  sites.
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14EN16   SOU"   covered   an  area   235  by   180   feet   and  was   located     on

the     south     slope     of  Terrace  Three.     Fragments  of  elephant  bone  were

found  on  the  surface  just  northeast  of  the  cult.ural  area.     A  total  of

18     artifacts  were   recovered   from  this   area.     The  bifaces   included:   I

thick  sub-triangular  biface   (Figure  67A),1   celt   that.  possibly     func-

tioned     as     an     adze   (Figure   678),   3  ovate  bifaces   (an  example   is   il-

lustrated   in  Figure  68A),1   graver  on  a  biface     and     2     uninformative

biface     fragments.        The     other     artifacts   included:   1   end  scraper.   1

spurred  end  scraper   (Figure  688),1     side     scraper,      1     graver    on     a

crested     blade,   3  amorphous   flake   cores,   arid  3  discoidal   flake   cores.

The  spurred  end  scraper  suggests  a  paleo-Indian  occupation.

14EN16   SOUTHWEST   covered   an   area   300   by   75   feet,   and  was   located

on     the     top     and   southwestern  slope  of  Terrace  Three.     A  total  of  21

lithic   tools  were   recovered   from  t.his   site.        Blade     tools     dominated

the     cultural  material   from  this   locality  and   included:   9   unret.ouched

blades,   3  blades   (or  blade   fragments)   with  end   retouch,1   blade   frag-

ment  with   lateral   retouch  al`d   I   blade   core   fragment.     Other  tools   in-

cluded  4   thin   undiagnostic   biface     fragments     and     3     edge     retouched

flakes.      The   cultural  'affinities   of   14EN16   SOUTIREST   are   unknown.       .

14EN16  WEST  covers   an  area   320  by  80   feet  and   is   located  on     the

western  slope  of  Terrace  Ttiree.     The  area  yielded   7   tools,   including:

2   Scallorn  projectile  itojiits,   1   thin   leaf   shaped  biface,   1   uninforma-

tive     biface     fragment,      I     end   scraper,   1   edge   ret.ouched   flake   and   1

small   discoidal   flake   core.     The  Scallorn  projectile  points   suggest  a
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This  site  lies  on  the  slope  of  Terrace  Three  of  the    South    Cot-

tonwood  River.     The   site   is   1320  by   150   feet   in  size.     A  meander  scar

in  Terrace  One  approaches  the  foot  of  Terrace  Three  at  this  site.

A  total  of  21   1ithic  tools  were  recovered  from    t.his     site,     in-

cluding:        3    projectile     point     fragments.       One   fragment  was  from  a

square  stemmed  projectile  point  similar  to     specimens     from    Missouri

dating  between  5000   to   1000   B.C.    (Chapman   1975:257),   another   fragment

was   from  a  lanceolate  projectile  point  similar  t.o  Nebo    Hill     projec-

tile  points   that  date  to  t.he   late  Archaic,   and  t.he   remaining  fragment

was   from  a   corner  not.ched  projectile  point   similar   lo   forms   found     in

Early     Ceramic   sites   (Chapman   1980:313).      Other   tools   included:   7   un-

diagnostic  biface   fragments,   6  end  scrapers,   2  edge   retouched  flakes,

1   notched   flake   and   2   amorphous   flake   cores.

The  projectile  points   suggest.   the  cultural   affiliations     of     the

site     are  Archaic   and  Early  Ceramic.     The   site  may  have  been  occupied

when  the  meander  sc.ar  at  the   foot  of  the  site    was     an     active     river

channel.                                                                                                                                                     .

1 4riN 1 8 .

This   site   lies   on  the   slope  of  Terrace  Three  of  the     South     Cot-

tonwood     River.        The   size   of   the   site   is   660  by   200   feet.     Maunuthus

(mammoth)   tootli   fragments   were   scatt.ered     over     the     surface     of     the

site.
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Thirty   lithic   tools   were   recovered   inc.1uding:      1     broken     corner

notched     expanding  base  projectile  point  witli  alternately  beveled  an-

terior  edges   and  a   heavily  groul`d  basal   edge   (the  author    was     unable

to     affiliate  it  with  a   known  projectile  point  style),1  undiagnostic

fragment  of  an  expanding  stermn  projec.tile  point,   1   bifacially     worked

single   shouldered  knife,1   pointed  asymmetriacal  biface   (Figure   73A),

5   rectangular  biface  fragments   (Figure  74A  is  an  example),   8     undiag-

nostic  biface  fragments,   5  end  scrapers,1   end  scraper  with  a  projec-

tion   from  the   scraping   edge   (Figure   748),1   water  rolled  scraper  on  a

quartzite     cobble     (Figure     738),      1   notc.hed   flake,1   pebble   chopping

tool   and  4  edge   retouched   flakes.     The   cult`Iral     affinit.ies     of     this

site   have  not   been  determined.

14EN20.

This   site   is   on   the   slope  of  Terrace  Three  of   the  South    Cotton-

wood  River.     Tlie   size   of   the   site   is   100  by   10   feet.     The   only   lithic

tools   recovered   froin  the  site  were  a   thick  triangular  biface     (Figure

69A)   and   a   retouched   flake.

1 4EN2 1 .

This   site   is   located  on  the   top  of  Terrace  Three     of     the    South

Cottonwood     River.        The     size     of  the  site   is  approximat.ely  50  by  20

feet.     Only  a   few   flint   chips  were   found.

1 4riN 2 2 .

This   site   is   on   lht.   lop   antl   sloiie  of  'rerrace  Three   of   the     North

Cottonwood     River.        Tile     si2r.e     of     the   site   is   600   by   300   feet.      The
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1ithic  tools   included:   1   c`orner     notched    projectile    point     fragment

with    a   strongly  concave  base  with  edge  grinding  similar  to  early  Ar-

chaic   specimens   from  Missouri   (Chapman   1975:255),      1     corner     notched

projectile    point     fragment     reworked     into  a  scraper  with  some  diag-

nostic  characteristics  of  the  previously  described  projectile    point,

1   small   thick  asymmetrical  bifaice,   2  undiagnostic  biface   fragments,   1

side  scraper,   2  amorphous   flake  cores  and  1   small   conical  blade     core

(Figure  698).     The  projectile  points   suggest  an  Archaic  occupation.

14EN23 .

This  site  is  on  the  slope  of  Terrace  Three  on  the  North    Cotton-

wood    River.     The  size  of  tbe  site  is  60  by  30  feet.     The  only  lithic

tool   found  at  the  site  was   an  undiagnostic  biface   fragment.

14EN2 6 .

This  site  consists  of  three  distinct  surface     scatt.ers     of    cul-

t.ural   debris.     The   lower   sc.atter  of  cultural  material   lies  on  Terrace

One  and  extends   onto  the  base  of  Terrace  Three.     The  lower     site     has

been     considered     to     belong     to     Terrace     One     and     has  alreadybeen

discussed   in   the  section  on  Terrace     One     arc.haeological     data.        The

middle   and   iipper   cultural   areas  will   be   discussed  below.                            .

The  middle  cultural   area   is  on  the  slope  of  Terrace  Three  of  the

North     Cottonwood     River.        It   covers   an  area  90  by  40   feet.     The  ar-

tifac.ts   recovered  from  this  area   include:   1   thick     triangular    biface

(Figure     70)  made   f ron  a  quartzite  river  cobble  that  broke  before  the

implement  was   finished,1     fragment     of     a     parallel     flaked     biface
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(possibly  from  an  unfinished  I)rojectile  point)   and   1   side  scraper.

The  upper  cultural   area   is  on  the  slope  of     Terrace     Three    just

below     t.he     top     of     the     terrac`e.      It   covers   an  area   150  by  40  feet.

There  were   few   flint   chips   and   the  only  lithic   tool   recovered    was     a

large   flake   (Figure   71)   witli  alternate  edge   retouch.

14EN27 .

This  site  was  on  the   top  of  Terrace  Three  of  the    North    Cotton-

wood  River.     The  size  of  the  site  was   120  by  100  feet.     The  artifacts

recovered  from  the  site  included:   1   large  undiagnostic    biface     frag-

ment,     1     tanged     flake     end     scraper,      1     end  scraper,   1   fragment  of

grooved  ground  stone  and     1     blade     core     fragment     probably     from     a

conical  blade  core.      .

14EN28 .

The  Oblander  site   is   located  on   t.he  top  edge  and   slope     of    Ter-

race     Three     of     t.he  North  Cottonwood  River.     The   site   covers   an  area

425   by   250   feet.

A  total  of   187   1ithic  tools  were   recovered  from  the     surface     of

the     site,     of     which     8%    were  blade   cores   and   37%  were  blades.     The

blade   cores  were  pred'ominately  conical   in  form  with  the  exception    of

a     wedge   shaped   core.     Flake   cores   accounted   for   11%  of  the   industry.

Bifacial   iniplements   were   rare.     No   ceramics   were   found   at   the   site.

The   artifac.ls   recovered   included:   1   tear  drop  shaped     projectile

point     (Figure     828),      1   bifacial   gouge   (Figure   82A),   6   side   scrapers

(Figure   831)   is   an   exainple),18   end   scrapers   (Figure   83A  and   8   are   ex-
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amples),     29     edge   ret.ouched   flakes,12  notched   flakes   (F'igure   82D   is

an  example),15   8ravers   on   flakes   (Figure  82C  and  Figure  83C  are     ex-

amples),   8  notched  blades   (Figure  84G   is   an  example),   6  end  retouched

blades   (Figure  84F  is   an  example),   6  gravers   on  blades   (Figure  84H  is

an     example),      11     lateral     edge     retouched     microblades,   20  unworked

blades,   11   unworked  microblades,   21   amorphous   flake  cores   (Figure  858

is     an  example),14  conical  blade   cores   (Figure  84A  is  an  example),1

wedge   shaped  blade  core   (Figure  85A)   and   7     blade     core     rejuvenatiofl

flakes     (Figure     848     is  one  of  five  specimens   showing  removal  of  the

striking  platform  and  Figure  84D  is  one  of  two   specimens  showing     the

removal     of     the  fluted  fac.e  of  the  core).     Figure  84C  illustrates  an

unretouched  crested  blade.

The  wedge   shaped  microblade   core   (also   known  as   a   Campus   or  Gobi

core)     is  widely  distributed  through  the  north  of  both  Asia  and  North

America.     This     distinctive     technological     development     was     present

during  much  of  the   time  span  of  t.he  Upper  Paleolithic  in  northeastern

Asia   (Mochanov   1978:64).      The  wedge   shaped  microblade   core   technology

had     appeared     in     Alaska     by     the  end  of  t.he  Pleistocene   (Powers   and

Hamilton   1978:74-75)   and  was   still   being   used   in   the     North     American

arctic  during   the   lalter  |`art.  of   the  }Iolocene   in  Dorset   sites.     Wedge

shaped   cores   are  also   known   from  archaeological   sites   in  the     Pacific

Northwest,     including     the     Intermontane     Plateau  located  between  the

Pacific   Coast   and   the   Rocky  Mountains   (Sanger   1970:107).
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The  presence  of  a  wedge  shaped  core   in  a  blade   tool   industry    at

the    Oblander     site     in     the     Central     Plains     suggests     a  muchwider

distribution  of     this     northern     lithic     technology    than    previously

known.        The     wedge     shaped   core   from  this   site  has   an  elongate  plat-

form,   with  the  mic.roblades  being  struck  from  the  short     axis     of     one

end    of    the  striking  platform.     The  edge  opposite  the  striking  plat-

form   is   wedge   shaped.      The  wedge   shaped   core  was   made   from     a     nodule

of  local,   gray,  Flint  Hills   flint.     Two  areas  of  cortex  are  still  ob-

servable  on  the  core.     The  striking  platform  for    the    detachment    of

microblades  was   c.reated  by  striking  a  single   flake   I ron  the   long  axis

of  the   core  using  the   face  where  the  microblades  were  to  be     detached

as     a     striking.platform.     A  section  of  cortex  still  remains  adjacent

to  and  on  the   same  plane  as   the  striking  platform.     The   flint     nodule

had  been  bifacially  worked   to  creat.e   the  wedge   shape.     This   shape  may

have   facilitat.ed  wedging  the  core  into  a  vise   to  hold  the  core  steady

for   the   removal   of   the  microblades   (Dumond   1980:987).

The  wedge   shaped  core   is  quite  distinct     from     the     other    blade

cores     at     the  Oblander  site.     The  distinctiveness  of  core  technology

and  the  fact  that  nu]nerous  other    cores     of    a     dif ferent    type    were

available  to  produce  rDicroblades   suggest  the  wedge  shaped  core  at  the

Oblander  site    was     not     an     independent     invention,     but     represents

(however     indirectly)     influence   from  wedge  shaped  core   lithic   tradi-

tions   to   the  north.
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A  variety  of  exotic  mat.erial  was   found  at  the  Oblander  site     in-

cluding     obsidian     from  the  Rocky  Mountains,   jasper   from  northwestern

Kansas  and  a   fragment  of  a  glacial  erractic  from  northeastern  Kansas.

The    obsidian     recovered     f ron  the  site  consisted  of  two  flakes  and  a

microblade.     The  obsidian  was  dated  by  the  obsidian  hydration    dating

technique  by  Dr.   Irving  Friedman  of  the  United  States  Geological  Sur-

vey.     All  three  pieces  of  obsidian  dated  to  approximately  800  to    900

years  B.P.     The  dates  were  calculated  on  the  basis  of  a  hydration  rim

of  2.6  ±  0.1  micron    present     on     each     specimen     of     obsidian.        The

refractive     index    of  the  obsidian  is   low  I.483.     Present  day  weather

records   in  the  area  where   the  obsidian  objects  were   found  show  a  mean

annual     air  temperature  of   13.3  degrees  C   for  a   soil  temperature  at  a

depth  of  about   10   cm  yields   ari     estimated     hydration     temperature     of

14.4     degrees     C.     The  hydration  rate   for  obsidian  at   this   refractive

index  at  this   temperature   is   8  microns   squared/1000  years.     The     fact

that     one  of  t.he  pieces   of  obsidian  was   a  microblade  presumably  links

the  dates   to   the  blade   in(lustry  at   the  site.     The  Oblander  site     lies

on     a     Pleistoce[ie     alluvial     terrace.       The  site  could  not  have  been

buried  more   than  a   few  centimeters   under  humus   before   it  was     plowed.

The     obsidian    hydration  dates   at   this   site  should  be  considered  max-

imal  dates  because  the  possibility  exists  that  the  obsidian  may    have

been     buried     shallowly     enough  to  have  been  exposed   to  a  build  up  of

solar  heat  which  would  make   the   dates   somewhat   old.
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A  date  of   800   t.o   900  years   B.P.   would   indicate   the   site     belongs

to     the     Middle     Ceramic.  period  of  Kansas.     There   is   no   indication  of

lnore  than  one  component  al   the  site,   although  an    Archaic    projectile

point  was   found  a   short   distance  away   from  the  site  on  Terrace  One.

The  Oblander  site  contains  a    distinctive    blade     industry    that

contrasts    with    the    IIopewell  blade  industries   in  the  Lower  Missouri

River  Valley  in  several  ways.     Cortex  was     present     on     the     striking

plat.forms     of     some     of   the  conical  blade  cores  at  the  Oblander  site,

while  the  platforms  were  made  on  fracture  surfaces  on  the  cores     from

the   Lower  Missouri   River  Valley  Hopewell   sites   (Reid   1976:90).      Blade

technology  dominat.es   the   lithic   indust.ry  at   the  Oblander  site,   but   is

only     a  minor  part   of   the   I.ower  Missouri   River  Valley  Hopewell   lithic

industries   (Reid   ]976:63).      Wedge   shaped     blade     core     technology     is

present     and     the     Cobden     blade  core   technique   is  not  present  at  the

Oblander  site,   the  opposite   is   true   in  the  Lower  Missouri  River    Val-

ley  Hopewell   indust.ries   (Reid   1976:92-93).

14EN29 .

This   site   is  on  the  slope  of  Terrace  Three  on  t.he  North    Cott.on-

wood     Ri'ver.     The  site   covers  an  area  300  by  200  feet.     The  artifacts

recovered  included:   I   broken  fluted  projectile  point   (Figure  69C),     2

projectile    points  with  rounded  shoulders  and  slightly  expanded  stems

similar   to   specimens   from  }lissouri   dating     from     3000     to     1000     B.C.

(Chapman      197S:258).1      sidc.     iiotched     concave   base   projectile  point

similar   to   Missouri   spec`iinens   dating   from  5000   to   3000   B.C.      (Chapman
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1975:250),      1     fragmentary  projectile  point  with  pronounced  shoulders

and  an  expanding  base  similar   to   late  Archaic  specimens   from  Missouri

(Chapman     1975:246),   2  undiagnostic  projectile  point   fragments,   6  un-

diagnostic  biface  fragments,   1   elongate  biface   (resembling  a   "Munkers

Creek     knife"),     1     proximal   fragment  of  a  blade,   5  end  scrapers   (one

has  a  graver  on  the  proximal  end),     1     amorphous     flake     core     and     1

grooved  ground  stone  art.if act.

Scattered  on  the  surface  were  fragments  of  elephant  ivory.       The

fluted    projectile    point    indicates  a  paleo-Indian  occupation,  while

the  Archaic  projectile  points   indic.ate  an    Archaic     occupation.       The

site  appears   to  be  a  multicomponent  one.

THE   DALKE   LOCALITY.

A   gravel   pit   (T20S,   R2E,   See.    17,   NW,   SW,   NW)   sunk   into   the     slope

of     Terrace  Three  of   the  South  Cottonwood  River  has   cut.  deep  prof iles

into   the     Wisconsin     sedi!nents.        An     artifact     collector     (Mr.     Rick

Shroeder  of  Gossel,   Kansas)   recovered  a  liuman  made  artifact  buried   in

the   side  of   the   gravel   pit.     Tlie  artifac`t   (Figure     72)     was     a     thick

sub-triangular     biface.        The     specimen  had  been  knapped   from  a  water

rolled  quartzite  cobble.     Mr.   Shroeder  showed  the  author  the    precise

spot    where     he     had     troweled  the  artifact  from  the  side  of  the  pit.

The  artifact  was   seven   feet  beneath  the  surface  of  the  Terrace    Three

slope     in     a     deposit     of     cross   bedded  sand.     The  author   recovered  a

fragment  of  elephant  bone   in  close  proximity  at  the  same  level   in  the

deposit.        Capping     the  deposit  of  cross   bedded   sand  was   a  deposit  of
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indurated  sand  as  hard  as   cement  that  would  have  blocked  vertical   in-

trusion    of     the    artifac.t   into  the  deposit.     It  could  be  argued  that

the  artifact  fell   from  the  surface  during  work  on  the    pit    and     that

eart.h    moving     equipment     shoved     it   int.o  t.he  wall   of   the  excavation.

This  would  be  very  unlikely  because  the  vertical     surface    where     the

artifact    was     found    was  having  the  deposit  removed,   and  there  is  no

evidence  of  any  earth  moving  activity  t.hat  would  have  added    material

to     the  side  of  the  pit.     The  cross  bedded  stratigraphy  was   intact  on

the  vertical   face  arguing  against  dist.urbance.

TERRACE   ANAI.YSIS ARTIFACTS.

Stream  terraces  vary  in    the     length    of     time    they    have    been

available     for  bunan.  occupation.     The  higher  terraces  have  the  poten-

tial   for  being  occupied  at  an  earlier  date  and  for  a   longer  period  of

time     than     lower     terraces     on     the     same     drainage.        It     would     be

reasonable   tc>  expect.   that   t.hese   land   surfaces  would  vary  in     the     ac-

cumulation     of     some  cult.ural   traits.     This  variation  would  be  due  to

factors   tbat  alter  with  the  passage  of  time  such  as     ethnic     changes,

cultural     adaptations     to     a  changing  environment  and  the  adoption  of

more  effective  new  technologies     (sometimes     with     the     correspondiag

loss  of  less  effective  technologies).

Some  cult.ural   traits   (fluted  projectile  points   for  example)     are

generally     believetl     to     have     been  made  duiring  a   specific  period  of

time.     Sites   that.   contain   these   ''index   fossils"   should  be  distributed

on     the     terraces     in  a  distinct  pattern  corresponding  with  their  ex-
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pected  ant.iquity.     These  will  be  discussed   first.

Some  cultural   traits  are  distinct.ive  and  are  distributed  on  only

certain  terraces  although  they  have  not  yet  been  generally  recognized

as  "index  fossils."     These  probable  "index  fossils"  will  be  discussed

next .

Some  cultural  traits  are  common  t.a  all  sites   (such  as  site  size)

or    are     known     to     span    a  great  period  of  time   (such  as  blade  tech-

nology).     These  traits  will  be  discussed  last.

The  scoring  of  artifact  types  in  the    scat.istical     analyses    was

done  on  the  basis  of  presence  or  absence  and  not  by  the  number  of  ar-

tifacts  on  a  site.     The  percentages   refer  to  the  percentage  of    sites

on    any  one  terrace  that  have  a  particular  artifact  type  present,   and

not.  to  the  percentage  of  all  sites  having  the  artifact  type.

POTTERY.

Sites  with  pot   sherds  appear  on  all   the  terraces.     This   is     what

one     would     expect  because  of  the  late  appearance  of  pottery.     All   of

the  terrace  systein  was   available     for     occupation     by    pottery    using

people.       The     percentages     of    pottery  t>earing  sites  on  t.he  terraces

were:   on   t.he   Floodplain  28.57%   (6   out   of   21   sites),      on     Terrace     One

13.73%     (7   out   of   Sl   sites),   on  Terrace  Two   9.09%   (1   out   of   11   sit.es)

and   on  Terrace  Three  5.56%  (1   out  of     18     sites).        The     propoortions

derived     from    dividing  the  number  of  sites  with  pottery  on  each  ter-

race  t)y  the  t.otal   number  of  sites  with    pott.ery     did    not     vary     from

chanc.e     at     the     .05   level   of   confidence  using  the  Kolmogorov-Smirnov
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One   Sample  Test   (Sie8el   1956:47-52)   from  t.he  proportions   derived   from

dividing     the    number  of  sites  on  each  terrace  by  the  total  number  of

s ices .

ARCRAIC   PROJECTILE   POINTS.

Archaic  projectile  points  are  not  found  on    the    Floodplain    but

are     found     on  Terrace  One,   Terrace  Two  and  Terrace  Three.     This  pat-

tern  of  distribution  is  consiste[it    with    the    Floodplain    not    being

available     for  human  occupation  by  users  of  Archaic  projectile  points

(because  the  Floodplain  had  not  yet  come   into  existence).       The    per-

cent.ages  of  sites  with  Archaic  projectile  points   on  terraces  vere:   on

the  Floodplain   0%   (0   out   of   21   sites),   on  Terrace  One   37.25%   (19     out

of     51      sites),   on  Terrace  Two   18.18%   (2   out   of   ]1   sites)   and  on  Ter-

race  Three   22.22%   (4   out   of   18   sites).      The   lack  of     sit.es     with     Ar-

chaic     projectile    point.s     on     the    Floodplain     is   statist.ically  sig-

nificant  at.   t.he   .05   level   of   confidence   compared   to   the     presence     of

Archaic  projectile  point  sites  on  the  three  higher  terraces  using  the

Chi   Square   One   Sample   Test   (Siegel   1956:42-47).      The   expected     number

was     the     average     number     of    Archaic     project.ile  point  sites  per  21

sites,                                                                                                                              ,

FI,UTEI)   PROJECTII,E   POINTS.

Fluted  projectile  points  do  not  appear  on  Floodplain  or    Terrace

One   sites   but   do   appear  o[i  Terrac.e  Two  and  Terrace  Three   sites.     This

distribution  is  consisteiit  with  the    belief     lhat     fluted    projectile

I)oints     are     "index     fossils."   of   the   end  Wisconsin,   and   should  not   be



186

expected  to  appear  on  the  Floodplain  and  Terrace  One  which    were     not

in    existence     during     t.he     end  Wisconsin.     The  percentages  of  fluted

projectile  point  sites  were:     on  the    Floodplain    0%     (0     out    of    21

sites),     on  Terrace  One   0%   (0   out  of  51   sites),   on  Terrace  Two  27.27%

(3  out  of   11   sites)   and  on  Terrace  Three  5.56%   (1  out  of     18     sites).

The  proportions  derived  from  dividing  the  number  of  sites  with  fluted

projectile  points  on  each  terrace  by  the  total  number  of    sites    with

fluted    projectile  points  varied  from  chance  at  the   .05  level  of  con-

fidence  using  the  Kolmogorov-Smirnov  One  Sample     Test     (Siegel     1956:

47-52)   from  the  proportions  derived  from  dividing  the  number  of  sites

on  each  terrace  by  the  t.otal  number  of  sites.

SPURREI)   END   SCRAPERS.

Spurred  end  scrapers  have  been  claimed  to  be  a     possible    paleo-

Indian  "index  fossil"   in  the  Plains   (Prison  1978).     The  author's  ter-

race  analysis   supports   this   idea.     No  sites  wit.h  spurred  end  scrapers

were     found     on     t.he     Floodplain     or  Terrace  One,   although  sites  with

spurred   end   sc`rapers   have  been   found   on  both  Terrace  Two  and     Terrace

Three.        This     is     c`onsistent     with     the     Holocene   terraces   not  being

formed  when   the   spurred  end   scrapers  were   in  use.     The  percentages   of

sites     with  spurred  end   scrapers  were:   on  the  Floodplain  0%  (0  out  of

21   sites),   on  Terrace  One   0%   (0  out  of     51     sites),      on     Terrace     Two

36.36%      (4     out   of   11   sites)   and   on  Terrace   Three   11.11%   (2   out   of   18

sites).     The  proportions  derived  from  dividing  the     number     of     sites

with     spurred     end     scrapers     on    each  terrace  by  the  total  number  of
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sites  with  spurred  end  scrapers  varied   from  chance  at   the     .05     level

of     confidence     using     the   Kolmogorov-Smirnov  One  Sample  Test   (Siegel

1956:47-52)   from   the  proportions   derived   from  dividing   the  number     of

sites  on  each  terrace  by  the  total  number  of  sites.

counNTs .

Pottery,  Archaic  projectile  points,   fluted  projectile  points  and

spurred     end     scrapers     were     found     only    on  terraces  which  would  be

available  for  artifacts  of  their  time  ranges  to  occ.ur.       This     demon-

strates     the    effectiveness    of    alluvial  terraces  in  chronologically

analyzing  archaeological  data.

Some  distinctive  artifacts   (not  yet  generally  recognized  as  "in-

dex     fossils")     occur     only  on  certain  terraces.     These  artifacts  are

possibly  "index   fossils"  and  will  be  discussed  next.

THICK   SUB-TRIANGUI.AR   BIFACES.

These  artifacts   are   found  on  sites   on  Terrace     Two     and     Terrace

Three     of     the  Wisconsin,   but  not  on  sites  on  the  Floodplain  and  Ter-

race  One  of  Holocene  age.     A  number  of  interpretations     are    possible

for     t.he     distributions     of    these    artifacts.     Their  presence  on  the

Wisconsiri  terraces   and  not   on  the  Holocene  terraces   suggests   they  may

be    paleo-Indian     "index  fossils"  in  this  drainage.     It.  does  not  rule

out   the  possibilit.y  t.hat  similar  artifacts   could  be  much    younger     in

other     regions.        One     i`o`ild  argue   that   these  were  Holocene  artifacts

that  were   left  only  on  Wisconsin   terraces   because  of   some  unexplained

geographically     specialized   use  of   the   implement.   type.     This  explana-
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tion  is  not  parsimonius.     Such  a   theory  would  not  be     very    plausible

considering     the    maximum  difference  in  height  between  the  Floodplain

and  Terrace  Three  is  approximately  25   feet.     The  difference  in  height

between     Terrace     One     and     Terrace  Two   is   only  8   feet.     It  seems  un-

likely  that  such  slnall  differences  in  height  would  greatly    influence

the    distribution  of  lithic  artifacts.     The  percentages  of  sites  with

thick  sub-triangular  bifaces  were:   on  the  Floodplain  0%   (0  out  of     21

sites),     on  Terrace  One   0%   (0  out  of  51   sites),   on  Terrace  Two   18.18%

(2   out  of   11   sites)   and  on  Terrace  Three   27.78%   (5   out  of   18     sites).

The     proportions  derived   from  dividing  the  numt>er  of  sites  with  thick

sub-triangular  bifaces  on  each  terrace  by  the  total  number    of    sites

with  thick  sub-triangular  bifaces  varied  from  chance  at  the   .05   level

of   confidence  using   the  Kolmogorov-Smirnov  One     Sample     Test     (Siegel

1956:47-52)     from  the  proportions   derived   from  dividing  the  number  of

sites   on  each  terrace  by  the  total  number  of  sites.

The  thick  sub-triangular  bifaces   from  the  Wisconsin  terraces  are

illustrated     (Figures   54A,   60A,   66,   67,   69A  and   70).     These  artifacts

are  quit.e  different   from  gouges   and  a   celt   (Figure     27A)     which    were

large  bifacial   tool   types  that  occurred  on  Holocene  terraces.              .

Renaud   (1940)   reported  similar  artifacts  which  he     described     as

"coup     de     poing-like"   on  high  terraces   in  Wyoming.     These   implements

were  compared  to     typologically     similar     artifacts     from     the     Lower

Paleoloithic     of     the     Old     World.      Wormington   (1957:219)   has   claimed

that   similar  implements  were   found   in  comparatively  recent     sit.es     in
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the     area,      and   cites   Mulloy   (1954).      However,   Mulloy   (1954)   does   not

describe  any  artifacts   that   closely  resemble  Renaud`s  "coup  de  poing-

like"   artifact.s.

Artifacts   described   as   "handaxes"  were   reported  by    Raemsch     and

Vernon     (1977)     to     have     been     found     in  situ  above  and  below  a   till

(claimed   to  be  early  Wisc.onsin   in   age)   in  New  York  State.     I]orse     and

bovid    bones    were     in    direct  association  with  artifacts  including  a

"handaxe"  at  one   locality.

The   report.ed  discovery  of  a  thick  sub-triangular  biface,     deeply

buried     in    Terrace  Three  at  the  Dalke  locality  suggests  an  antiquity

well   into  the  Wisc`onsin  for  this     artifact     type.       The    presence     of

thick  sub-triangular.bifaces  on  Terrace  Two   indicates   they  were  still

in  use  at   least  as   late   as   the   end  Wisconsin   in  this     drainage.        The

data   recovered  during  this   research  supports  Renaud's  hypothesis   that

this   tool   type  was   used   during  the  Pleistocene   in   the  New  World,     but

does     not    necessarily     support   the  belief  that  these   implements  cor-

related  with  the  Acheulian  of  the  Old  World.     The     presence     of     this

artifact     type     or`  Terrace  Two   suggests   that  it  was   in  use  during  t.he

late  Wisconsin  or  later,   at  which  time  it  was  definitely  not     contem-

poraneous  with  the  Acheulian.     Furthermore,   the   lithic  artifacts  that

acc.ompanied   the   thick   sub-triangular  bifaces   are   not  what.     one     would

expect     with     an     Acheulian     indust.ry   (for  example,   the   terrace  sites

lack  cleavers).
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IIolmes   (1897)   argued   that   large  bifaces   found   in     North    America

that  are  morphologically  similar  to  Old  World  Acheulean  bifaces,   were

merely  blanks   for  other  tool   forms  that  were  frequently  discarded    at.

quarry    localities.       lie     also  thought  these  were  all  of  recent  anti-

quity.     The  quarries  Holmes  analyzed  were  not  dated,   so     his     opinion

as     to     their  age  was   simply  a  guess.     The  ability  of  Holmes  to  quess

the  age  of  artifacts  can  be  8uaged  by  his  belief  that  Clovis    projec-

t.ile    points    were     recent.     IIis  belief  that  large  bifaces  resembling

I,ower  Paleolithic  tool  types   in  tbe  Old  World  were  blanks     for    other

artifacts    was     a  plausible,   but  never  demonstrated  possibility.     Al-

ternative  hypotheses     are    possible,     such    as     large    bifaces    being

specialized     tools   for  excavating  the  quarries,   or  part  of  a  tool  kit

used  in  subsistence  activities  while  at  the  quarries.

None  of  the   sites   analyzed   in     this     study     showed     evidence     of

being     a     qiiarry.        It     is     therefore     unlikely     that     the   t.hick  sub-

triangular  bifaces  were  directly  related  to  quarrying  activity.       The

hypothesis     that     these     artifacts     are  blanks   for  Holocene  artifacts

does   not  explain  why  they  are   found  on  sites     on    Wisconsin     terraces

but     not.     on  the  lnore  abundant   sites   on  Holocene   terraces.     These  ar-

tifacts   could  be  blanks   for  paleo-Indian  artifacts,   however,   the     na~

Cure     of     the     hypothetical     artifac`ts   to  be  made   from  these   supposed

blanks   are   unk[iown.
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THlcK   As¥}friETRlcAL   BIFACES.

Thick  asymmetrical   bifaces   (Figures   56,   61,   and     73A)     were     not

found  on  the  Floodplain  and  Terrace  One   (llolocene   terraces),   but  were

found  on  Terrace  Two   and  Terrace     Three     (Wisconsin     terraces).        The

percentages     of     sites     with     thick  asymmetrical  bifaces  were:   on  the

Floodplain  0%   (0   out.   of   21   sites),   on  Terrace  One   0%     (0     out     of     51

sites),      on     Terrace     Two      18.18%     (2   out.   of   11   sites)   and  on  Terrace

Three  5.56%   (1   out     of     18     sites).        The     proportions     derived     from

dividing     the  number  of  sites  with  thick  asymmetrical  bifaces  on  each

terrace  by  the  total  number  of  sites  with  thick  asymmetrical     bifaces

varied     from     chance     at     the     .05     level     of     confidence     using     the

Kolmo8orov-Smirnov  one     Saniple     Test      (Siegel      1956:47-52)      from     the

proportions  derived   from  dividing  the  number  of  sites   on  each  terrace

by  the  total  number  of  sites.

There  are  several  possible   interpretations   for  the    distribution

of     Chic.k     asyrnmelrical   bifaces   on  the   stream  terraces.     These   inter-

pretations  are  similar  to  those  already  discussed   for  the  thick    sub-

triangular    bifac.es.     Identification  of  thick  asymmetrical  bifaces  as

distinct.ive  paleo-Ihdian  artifacts  in  this     region    is    probably    tbe

most  parsimonius   interpretation.

cormNTs .

Terrace  analysis   suggests   that   thick  sub-triangular  bifaces     and

lhic`k     asymmetric.al     bifaces     may  have  potential   for  being  diagnostic

paleo-Indian  artif.icts   in   this  drainage.     It   is   hoped   that  in  the   fu-
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Cure     that    excavations  of  in  situ  paleo-Indian  components  in  the  re-

gioa  will  sect.Ie  the  question.

Some  cultural   traits  are  universal  in    archaeological    sites    or

have    been    widespread     for  a  very  long  period  of  time.     These  traits

will  be  discussed  next.

SITE LENGTH .

It  is  the  aut.hor's    observation    that    archaeological    sites    on

stream    terraces    tend    to    have    their    longest  axis  parallel  to  the

stream  cbannel.     Interpreting  site  size  is  a  complex  undertaking  from

surface     data.       Buried    portions  may  greatly  increase  an  estimate  of

site  size  based  on  surface  data.     Erosion  may  greatly  reduce  the  size

of  a   site.     Stream  erosion  is  most   likely  to  cut  away  portions  of  the

site  parallel  to  the  stream  channel,   thus  affecting  the  width  of    the

site    more     than     the     length.     Buried  sites  exposed  on  the  edge  of  a

terrace  tend  to  have  their  length  exposed  because  of  the  tendency    of

sites     to    be  oriented  parallel  to  the  channel,   with  the  widt.h  of  the

site  extending  for     an     unknown     dist.ance     into     the     terrace.       This

suggests     th.it     site     length     is    probably    a    more  reliable  trait  to

estimate  site  size  on  stream  terraces   t.ham  site  width   (or  area,   which

incorporates   a  widt.h  measurement).     There  are   certainly  exceptions   to

this   tendency  but   if  a  number  of  sites  on  each  terrace     are     analyzed

the  effect  of  those  exceptions   could  be  minimized.

The  average   lengths   of   sites   on  the   t.erraces  were:   on  the  Flood-

plain     132.38   feet,   on  Terrace   One   261.76   feet,   on  Terrace  Two   300.55
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feet  and  on  Terrace  Three   347.35   feet.     The     differences     in     average

lengths     of  sites   on  the  t.erraces  were  greater  than  chance  at  the   .05

level   of   significance  when  analyzed  by  the  Chi   Square  One  Sample  Test

(Siegel      1956:42-47).        The     expected   numnumber   (253.41   feet)   was   the

average  length  of   loo  sites   (the  Dalke  locality  was  excluded    because

a   length  measurement   could  not  be  made).

The  higher  the  terrace,   the  greater  the  average  length  of    sites

on    the  terrace.     There  are  several  possible  interpretations  for  this

data.     Higher  terraces  were  available  for  longer  periods  of  hunan  oc-

cupation    which     could     explain  why  sit.e  lengt.h  increases  with  higher

terraces.     It  would  be  reasonable  to  believe  that     longer    occupation

of  a  site  would  result   in  cultural  debris  being  scattered  over  larger

areas.     Another  possibilit.y   is   that  there    was     a     progressive     trend

toward  shorter   (smaller?)   sites   through  time   in  this  drainage.

THE PRESENCE LITIIIC   Tool,S.

The  presence  of  lithic   tools  on     archaeological     sites     was     ex-

amined  as  a  possible  test  of  the  intensity  or  duration  of  habitation.

Terraces  with  greater  intensity  or  duration  of  human  occupation  could

be     reasonably    expected     to     have  a  greater  proportion  of  Sites  with

lithic  artifact.s  than  terraces   that  were  less  occupied.

The  percentages  of  sites  with  lithic  tools  present  were:   on    the

Floodplain   80.95%   (17   out   of   21   sites),   on   Terrace   One   80.39%   (41   out

of   51   sit.es),   on   Terrace   Two   81.82%   (9   out   o£   11   sit.es)   and     on     Ter-

race   Three   94.44%   (17   out   of   18   sites).      The  proportions   derived   from
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dividing  the  number  of  sites  with  lithic  tools  on  each  terrace  by  the

total     number     of  sites  with  lit.hic  tools  did  not  vary  from  chance  at

the   .05   level   of  confidence  using  the  Kolmogorov-Smirnov     One     Sample

Test     (Siegel     1956:47-52)   from  the  proportions  derived  from  dividing

the  number  of  sit.es  on  each  terrace  by  the    total    number    of    sites.

This     analysis    of    sites    with    lithic    tools    does    not    supportan

hypothesis  that  there  were  different  intensities  or  durations  of    oc-

cupation    on  various  terraces.     This  is  puzzling  considering  tbe  dif-

ferences  in  site  length  on  different  terraces.     A    possible    explana-

tion  may  be  that  int.ensity  or  duration  of  occupation  may  be  reflected

by  the  number  of  sites  on  a   terrace  and  not  t.he  quantity  of  artifacts

on  individual   sites.     Unfortunately,   no  data  are  available   to  compare

equivalent  areas  on  the  terraces  to  see  if  sites  vary  in  abundance  on

different  terraces.

BIFACIAI,   ARTIFACTS.

The  percentages   of  sites  with  bifacial  artifacts    were:     on    the

Floodplain     33.33%   (7   out   of   21   sites),   on  Terrace  One   60.78%   (31   out

of  51   sites),   on  Terrace  Two   63.64%   (7   out.  of   11   sites)   and     on     Ter-

race  Three  88.89%   (]6  out  of   18   sites).     The  proportions   derived   from

dividing  the  number  of  sites  with  bifacial  artifacts  on  each    terrace

by     the     t.otal     number    of  sites  wit.h  bifacial  artifacts  did  not  vary

from  chance  at   the   .051evel     of     confidence     using     the     Kolmogorov-

Smirnov     One     Sample     Test      (Siegel     1956:47-52)   from  the  proportions

derived   from  dividing  the  number  of  sites     on     each     terrace     by     the
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PROJECTILE   POINTS.

195

The  percenlages   of   sites  wit.h  project.ile     points     were:     on     the

Floodplain     19.05%   (4   out   of   2]   sites),   on  Terrace  One   45.10%   (23   ollt

of  51   sites),   on  Terrace  Two  54.55%   (6  out  of   11   sites)   and     on     Ter-

race     Three  44.44%   (8  out   of   18   sites).     The  proportions   derived  from

dividing  the  number  of  sites  with  projectile  points  on    each    terrace

by  t.he  total  number  of  sites  with  project.ile  points  did  not  vary  from

chance  at  the   .05   level  of   confidence     using     the     Kolmogorov-Smirnov

One  Sample  Test   (Siegel   1956:47-52)   from   the  proportions   derived   from

dividing   the  number  of  sites   on  eai`h   terr{ice  by   the   total     number     of

sites.

GOUGES .

The  percent.ages   of   sites   with  8oug[`s  were:   on   the  Floodplain     0%

(0     oiit     of     21      sites),   on  Terrace  One   3.92%   (2   out.   of  51   sites),   on

Terrace   Two   18.18%   (2   out   of   11   sites)   and   on  Terrace   Three   11.11%   (2

out     of     18  sites).     The  proportions   derived  from  dividing  the  number

of  sites  with  gouges  on  each  terrace  by  the     total     number    of    sites

with     gouges     did  not  vary   from  chance  at  the   .05   level  of  confidence

using   the  Kolmogorov-Smirnov  One  Sample  Test   (Siegel   1956:47-52)   from

the     proportions     derived     from    dividing  the  number  of  sites  on  each

terrace  by  the  total   number  of  sites.
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SCRAPERS .
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The  percentages   of  sites  with  scrapers  were:   on     the     Floodplain

33.33%     (7     out     of     21     sites),      on  Terrace  One   39.22%   (20  out  of  51

sites),   on  Terrace  Two  45.45%   (5   out  of     11     sit.es)     and     on    Terrace

Three     66.66%     (12     out     of     18  sites).     The  proportions   derived   from

dividing  tbe  number  of  sites  with  scrapers  on    each     terrace    by    the

total    number    of  sites  with  scrapers  did  not  vary  from  chance  at  the

.05   level   of  confidence  using   the  Kolmogorov-Smirnov  One  Sample     Test

(Sie8el     1956:47-52)     from     the  proportions  derived  from  dividing  the

number  of  sites  on  each  terrace  by  the  total  nuriber  of  sites.

EDGE   RETOucllED   FLARES.

The  perceiitages   of  sites  with  edge   retouched   flakes  were:   on  the

Floodplain     28.57%   (6   out   of   21   sites),   on  Terrace  One   27.45%   (14   out

of  51   sites),   on  Terrace  Two  27.27%   (3   out  of   11   sites)   and     on     Ter-

race     Three  50.00%   (9   out   of   18   sites).      The  proportions   derived   from

dividing  the  number  of  sites  with  edge  retouched  flakes  on  each     ter-

race     by  the  total  number  of  sites  with  edge  retouched  flakes  did  not.

vary   from  chance  at   the   .051evel   of  confidence  using  the  Kolmogorov-

Smirnov     One     Sample     Test     (Siegel     1956:47-52)   from  the  proportions

derived  from  dividing  the  number  of  sites     on    each    terrace    by    the

total   number  of  sit.es.

NOTCIIED   TOOLS.

The  percentages   of   sites  with  notched  tools  were:   on  the    Flood-

plain     4.76%      (1   out.   of   21   sites),   on  Terrace   One   11.76%   (6   out   of  51
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sites),   on  Terrace  Two   36.36%   (4   out  of     11     sites)     and     on     Terrace

Three     22.22%     (4     out     of     18     sites).     The  proportions   derived   from

dividing   the  number  of   sites   with  not.ched  tools   on     each     terrace     by

the  total  number  of  sites  with  notched  t.ools   did  not  vary  from  chance

at   the   .05   level     of     confidence     using     the     Kolmogorov-Smirnov     One

Sample     Test     (Siegel      1956:47-52)     from  the  proportions   derived   from

dividing  the  number  of  sites  on  eacli  terrace  by  the  total     number    of

sites .

GRAVERS .

The  percentages   of   sites  willi  gravers  were:     on     the     Floodplain

4.76%     (1   out   o£   21   sites),   on  Terrace  One   9.80%   (5   out   of   51   sites),

on  Terrace  Two   36.36%   (4   out   of   11   sit.es)   and   on  Terrace   Three   22.22%

(4     out     of     18     sites).        The     proportions   derived   from  dividing  the

number  of   sites  with  gravers   on  each  terrace  by  the   total     number     of

sites     with  gravers   did  not  vary   from  chance  at  the   .05   level  of  con-

f idence     using     the     Kolmogorov-Smirnov     Olie     Sample        Test        (Siegel

1956:47-52)     from  the  proportions   derived   from  dividing  the  number  of

sites  on  each  terrac`e  by  tile  total  number  of  sites.

I-RSTONES.

The  percentages   of   sit.es   with  hammerstones   were:   on     the     Flood-

plain     0%     (0     out     of     2]      sit.es),   on  Terrace   One   1.96%   (I   out   of   51

sites).   on  Terr.ic`e   Tvi.o   0°/o   (0   out   of   11   sites)   a[id     on     Terrace     Three

11.11%     (2     out      of   18   sili`s).      Tl`e   itroportions   derived   from  dividing

the   number  of  sites  with  hanunerstolies   on  eai`h   terrace     by     the     total
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number  of  sites  with  hammerstones   did  not  vary  from  chance  at  the   .05

level   of   conf idence   using     t.he     Kolmogorov-Smirnov     One     Sample     Test

(Siegel     1956:47-52)     from     the  proport.ions  derived   from  dividing  the

number  of  sites  on  each  terrace  by  the  total  number  of  sites.

GROUND   STONE   TOOLS.

The  ground   stone   tools   consisted  of     manos     and     grooved     st.ones

("shaft    abraders").       The  percentages  of  sites  with  ground  stoae  ar-

tifacts  were:     on  the  Floodplain  0%  (0  out  of  21   sites),     on    Terrace

One     5.88%     (3     out     of     51   sites),   on  Terrace   Two   9.09%   (1   out   of   11

sites)   and  on  Terrace  Three   11.11%   (2   out   of   18   sites).     The     propor-

tions     derived     from     dividing     the  number  of  sites  with  ground  stone

tools  on  each  terrace  by  the  total  number  of  sites  with  ground    stone

tools     did     not  vary  from  chance  at  the   .051evel   of  confidence  using

the  Kolmogorov-Smirnov  One   Sample  Test   (Siegel   1956:47-52)      from     the

proport.ions  derived   f ron  dividing  the  number  of  sites  on  each  terrace

by  the  total  number  of  sites.

BIADE   TECINOLOGY.

The  percentages  of  sites  with     blade     technology    were:     on     the

Floodplain  4.76%   (I   out   of   21   sites),   on  Terrace   One   15.69%   (8  out.of

51   sites),   on  Terrace   Two   36.36%   (4   out   of   11   sites)   and     on     Terrace

Three     50.00%   (9   out   of   18   sites).     The   frequency  of  sites  wit.h  blade

technology  clearly  increases  on  terraces  of  greater    height.       It     is

possible     that  blade  technology  was  a  more  prominent  part  of  the  tool

kit   in   the  Wisconsin   t.ham     ill     t.he     llolocene     in     this     drainage.        A
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sophisticated    blade     technology    was     in     existence     in  northeastern

Siberia  before   30,000  years   ago   (Mochanov   1978:64)     making     an     early

introduction  of  blade   technology   into  North  America  plausible.     Blade

technology  was  present   in  Mexico  more   than  20,000  years     ago     (Miram-

bell     1978:228)   and   in  nortlieastern  Beringia   in  loess  deposits  of  tbe

Bluefish     Caves     with       radiocarbon       dates       of        12.900±   100       and

15,500   ±   130   years   B.P.    (Morlan   and   Cinq-Mars   1982:368).      Blade   tech-

nology    was     also     associated    with     the     Clovis     culture     (Alexander

1978:21).       It     is     t.here fore     reasonable     to  think  that  the  relative

abundance  of  blade   technology  on  the  Wisconsin  terraces  may  be  due  to

paleo-Indian  occupations.

The  proportions   derived   f ron  dividing  the  number  of     sites    with

blade     t.echnology     by  the   total   number  of   sit.es  with  blade  technology

varied     from     chance     at     the     .05     level     of     confidence     using     the

Kolmogorov-Smirnov     One     Sample     Test      (Siegel      1956:47-S2)      from   the

proportions  derived  from  dividing  the  number  of  sites  on  each  terrace

by    tbe  total  number  of  sites.     This  suggests  that  the  different  fre-

quencies  of  sites  with  blade  tool  technology  on  the  various     terraces

can  not  be  explained`  by  chance.                                                                                        .

BLAI)E   CORES.

The  blade   cores  were  primarily  conic.al   in     shape.        The     percen-

tages     of  sites  with  bladl.   cores  were:   on  the  Floodplain  0%  (0  out  of

21   sit.es),   on  Terrace   One   9.80%   (5   out   of   51   sites),   on     Terrace     Two

27.27%     (3     out.   of   11   sites)   and   on  Terrace  Three   27.78%   (5   out   of   18
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sites).     The  proportions   derived   from  dividing  the     number    of     sites

with     blade     cores     on  each   terrace  by   the   t.otal   number  of  sites  wit.h

blade  cores   did  not  vary   from  chanc`e  at.   t.he   .05   level     of     confidence

using   the  Kolmogorov-Smirnov  One   Sample   Test   (Siegel   1956:47-52)   from

the  proportions   derived  from  dividing  the  number    of     sites     on    each

terrace  by  the  local  number  of  sites.

FLARE   CORES.

The   flake   cores  were  primarily  amorphous   flake   cores.     The     per-

centages     of  sites  with   flake  cores  were:   on   the  Floodplain  23.81%   (5

out   of   21   sites),   on  Terrace   One   29.41%   (15   out  of  51   sit.es),   on  Ter-

race     Two     54.55%      (6   out.   of   11   sites)   and   on   Terrace  Three   38.89%   (7

out  of   18   sit.es).     The  proportions   derived   from  dividing     the     nuinber

of     sit.es     with     f lake     cores     on  each  terrace  by  the  total  number  of

sites  with   flake  cores   did  not  vary  from  chance  at  the   .05     level     of

confidence     using     the     Kolmogorov-Smirnov     One     Sample     Test   (Siegel

1956:47-52)   from  the  proportions   derived   from  dividing  the  number     of

sites  on  each  terrace  by  the  total  number  of  sites.

cormNTs .

Most  of  the  broad   func.tional   categories  of  lithic  tools  examined

(scrapers,     project.ile    points    etc.)   did  not  have  distributions  that

differed  statistically  on  the  various  terraces.       This    differs     from

most     of     the     "index     fossil"  categories   (Archaic  projectile  points,

spurred  end   scrapers   etc.).        Ilunting     arid     gathering     was     practiced

during     all     periods     of  Kansas   prehistory   (even  when  agriculture  was



201

engaged  in).     It  is     possible     the    broad     functional     categories     of

lithic  tools   for  hunting  .ind  gathering  remained  mostly  constant  for  a

very  long  period  of  time.
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CHAPTER   SIX

ARCIIAEOLOGICAL   IMPLICATIONS

6.1       RESEARCH   ADVANTAGES

This   research  has  been  an  effort  to  put  archaeological  data  into

a  geological  perspective.     A  number  of  archaeological  benefits  accrue

from  a  geological   approach  to  archaeological     data.        These    benefits

include:     I)   the  creation  of  a  dating  technique,   2)   the  creation  of  a

predictive  model,   3)   the  ability  to   reconstruct  archaeologically     im-

portant     ancient     topography,   4)   an  enhancement  of   sampling  technique

and  5)   the  provision  of     an     organizing    principle     for     field     work.

Geological     processes   that.   create   extensive  geomorphological   features

such  as   alluvial   deposition,   beach  for.nation,   loess   deposit.ion,     sand

dune     formation     et.c.     make     possible  a   geological   approach  to  under-

standing  archaeological   data.     Geomorphological  processes   create  sur-

faces  at  different.  periods  of  time.     This  provides   some  chronological

information  to  date  archaeological  material  deposited  on    those     sur-

faces.     Knowledge  of  the  ant.iquity  of  different  geological  structures

allows   the  archaeologist  to  predict  where  sites  of    a     certain    anti-

quity       might       be     found.       Archaeologist.s     are     interested     in     the

topography  of  an  area   as   it  existed  at   t.he  time  of   t.he     culture     they

are     studying.        This     ancient.   topography  may  be   quite  different   from
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the  modern  topography.     Geology  can  aid  in   reconstructing  the  ancient

topography.          Archaeologist.s       are       interested       in       salnpling     the

geographical  distribution  of  cultural  traits     (e.g.     settlement    pat-

terns)     at     different    periods  of  the  past.     This   requires  geological

knowledge  to  know  what   surfaces  were  available  and  what     portion     has

been    preserved.       All     archaeological  sites  are   in  a  geological   con-

text.     This  context   is  the   result  of  systematic  geological  processes.

It    is     therefore  reasonable  for  the  archaeologist  to  organize  survey

work  congruent  with  geological  principles.

The  research  for  this  dissert.ation  has  concentrated  on    alluvial

geomorphology.        The     data     from     this     research    will  be  used  to  il-

lustrate  the  benefits  archaeologists   can  derive  from  using  this  tech-

nique.        An     at.tempt  will  be  made  to   show  how  other   research  might  be

enhanced  by   this   approac.b.

POTENTIAL DATING TFCHNIQE.

Slream  t.erraces   are   sequentially  formed.     A  lower  terrace  bad  to

have     been     formed     later     than     a  higher  terrace   in  a  stream  valley.

Stream  terrace  analysis   results  in  the  identification  of  a  series    of

chronologically  ordered  land  surfaces.     The  chronological  ordering ®f

land  surfaces   creates  dif ferent  potentials   for  these  surfaces     to    be

occupied     t.hrough     time.      Inhabitants  of  a  given  antiquity  can  occupy

the  active   floodplain  at   that   t.ime,   and     any     higher     terraces.        Ob-

viously,     they     c.annot     occupy     floodplains     that  had  not  yet   formed.

Dating  a   stream   terrace   system  permits   the  archaeologist     to     give     a
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maximuln  date   for  any   site  on  a   terrace.

The   researc.h  done   for  this  dissertat.ion  illustrates  how     terrace

analysis     can  give  maximum  dates   for  sites  on  terrace  surfaces  of  the

Arkansas  River  drainage.     The  Floodplain  has  yielded     only     sites     of

the     Ceramic    periods,   which  is  consistent  with  an  antiquity  for  that

terrace  of  approximately  2000  years.     Terrace     One     has     Archaic     and

Ceramic     sites     on  its   surface,   which  would  be  expected  for  a  terrace

with  a  maximum  age   of   9000   to   10,000     years     B.P.        Terrace     Two     has

paleo-Indian,   Archaic,   and  Ceramic   sit.es  on   its   surface  which  is   con-

sistent  with  a  maximurn  age  extending  into     the     late    Wisconsin.        It

follows     from  this   that  a   site  found  on  the  surface  of  t.he  Floodplain

would  have   a   maximum  age   of   2000   years,   of  Terrace  One  would     have     a

maximum     age   of   9000   to   10,000   years,   aiid   of  Terrace  Two  would  have   a

maximurn   age   of   late   Wisconsin   time.

Aliy  arc.haeological   site   buried   in  a     terrace     fill     must.     be     no

younger     than  the   surface  above   it,   and  no  older  t.ham  the  higher  ter-

race   surface.     An  example   of  how  this   technique  works  on  the  Arkansas

River     drainage     would  be   14N07   exposed   in  a  vertical  bank  cut  of   the

Neosho  River.     Schmits   (1973)   identified  with  diagnostic  artifacts  an

Early     Ceramic  buried   component.     Terrace  analysis  would  also   lead  to

t.he   conclusion  that   this   site  belonged   to   the  Ceramic     periods.        The

next     higher   terrac`e   (Terrace  One)   cont.ained   late  Archaic  material   in

the  upper  portion  of  the   terrace   fill   (for  example  the  Snyder     site).

The     Floodplain     surface     lacks  Archaic  sites,   but  has  Ceramic  sites.
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An  analysis   of   the   terrace  data  would   suggest   that     14N07     was     later

than     the  late  Archaic,   and  of  the  same  age  or  older  than  the  Ceramic

age   sites.     An  Early  Ceramic   date   for   14N07   fits  nicely  with  t.he  ter-

race  analysis.

POTENTIAL PREI)ICTIVE   MODEI,.

Terrace  analysis   can  be  used  to     date     an    archaeological     site.

Terrace  analysis   can  also  be  used  to   locat.e  archaeological   sites   of  a

given  antiquity.     The  ability  to  predic.t  where  sites  of    a    specified

antiquity    could    be     found  greatly  enhances   f ieldwork  by  helping  the

researcher  focus  on  specific  chronological  problems.

Stream  terraces     are     sequentially     formed.       They     represent     a

series  of  chronologically  ordered  land  surfaces.     Stream  terraces  are

closely  associated  with  water  and  are   therefore  a     likely     focus     for

human    settleiiient.     There   is   a  high  probability  that  sites   of  a  given

time  period  c.an  be   located  by     identifying     and     systematically     sur-

veying     t.he     chronologically     appropriate  terrace.     A  spectacular  ex-

ample   of  [iow  effective   this   approach   can     be     was     the     aut.hor's     in-

vestigation     of  Terrace  One   on  the  Neosho  River  near  Chanute,   Kansas.

Figure  33  illustra'tes   the  distribution  of  some  of  the    archaeological

sites     in     this     area.     Note   t.he  abundance  of  archaeological  sites  on

the  edge  of  Terrace  One.     Six  out  of  the   15   sites  on  Terrace  One     il-

lustrated     in     Figure     33,     yielded     diagnostic  artifacts.     These  six

sit.es     were     Archaic     and     there     was     no     evidence     of       any       other

c.hronological     component.        The   sites   on  Terrace  One  at  this   locality
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(except   for  one  site)   were  discovered   in  only  a     few    hours     of     sur-

veying     by    one  person.     This  demonstrates   the  efficiency  that  can  be

achieved  by  using  terrace  analysis  to  locate  sites  of  a     given    anti-

quity  for  problem  oriented  researc`h.

POTENTIAI, RECONSTRUCTING   TOPOGRAPHY.

Landscapes   change  through  time,   and   if  this  were  not  true,     ter-

race     analysis     would  be   impossible.     The  changes   that  produce  Stream

terraces  alter  the   landscape.     St.ream  valleys  are  frequently  foci     of

human    habitation.     Archaeologists  have  an  interest  in  reconstructing

the  topography  surrounding  archaeological  sites  as  it  was  at  the  tine

the     sites  were  occupied.     Sllch  reconstructions   cannot  be  done  unless

a  stream  terrace  an?lysis  of  the     relevant     stream    valley    has    been

done.        Some     stream    valleys     have  undoubtedly  undergone  very  little

change  and  consequently  there  may  be  very  little  need  for  topographic

reconstruction.     The  archaeologist,   unfortunately,   will  not  know  this

to  be   the  case  unless   a   terrace  analysis   is  done.

Data   from  the   researc.h  for    this     dissertat.ion    illustrates     the

potential    of    stream  terrace  analysis  for  reconstructing  topography.

The  terrace  system  of  the  Arkansas  River  drainage  suggests     that     the

need     for    an    archaeologist  to  reconstruct  topography  increases  with

older  archaeological   sites.     The   topography  of  the  stream  valleys     in

the    Arkansas     River  drainage  has  changed  relatively  little  since  the

Ceramic  periods.   but   has   changed     significantly     since     the     Archaic.

The     changes     have  been   even  greater   since   the  Wisconsin.     The   situa-
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tion   is   far  more  dramatic   in   the  Smoky.Hill  River  drainage  where     the

l]olocene  river  valley  record   is  divided  into   five  terraces   (including

t.he  Floodplain).     Terrace  Five,   a   late  Wisconsin  terrace,   was   approx-

imately    65     feet     above   the  Smoky  llill  River.     This   is  a  significant

portion  of  the  total   relief  of  the  area.     The  topography  of    the     re-

gion    when    occupied  by  paleo-Indians  must  have  been  quite  dissimilar

lo   the  present   topography.     The   changes   ill  the  Smoky  llill  River     val-

ley     have    been    so    profound     that  little  could  be  said  itleaningfully

about  the  ancient  settings  of  many  archaeological  sites  in    that    re-

gion  without  using  terrace  analysis.

POTENTIAL   FOR   ARCHAEOLOGICAI,   SAMPI,ING.

What  survives   of  past  human  behavior   is   only  a     sample     of     that

behavior     a[`d     is   known  as   the   archaeological   record.     Archaeologists

salnple   t.his   record   and   try   to   reconstruct  elements   of  past  behavior.

Archaeologists   have   recently  placed  much  emphasis   on  how  the   ar-

chaeological   record   is   to  be   sampled.     Stream  t.errace   formation  has   a

significant  influence  on  what  archaeological  sites  are    preserved     or

destroyed.        Consequently,     stream  terrace   systems  must  be  understood

by    archaeologists    before     a     stream    valley    can    be     intelligently

sampled.

An  example  of  how  stream  terrace  analysis   can  enhance  our  under-

standing     of     archaeological   sampling  can  be  observed  on  the  Arkansas

River  drainage.     An  archaeologist  that  surveyed  8n  area  of  the     river

valley     t.hat     was     dominat.ed     by   the  Floodplain  would  discover  mostly
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sites   from  the   Ceramic     periods.     because     the     principal     geological

deposit    was     of     an     antiquity     that  would  yield  such  sites.     An  ar-

chaeologist  that  did  not.  have  available  a  terrace  analysis  of  the  re-

gion,     might     hypothesisze     that     inhabitants     of  the  Ceramic  periods

found  the  valley  bottoms  attractive  places  t.o  camp,   and  that    earlier

(Archaic  and  paleo-Indian)   inhabitant.s  prefered  other  places   to  camp.

The  archaeologist  might  even    believe     that    during     the    Archaic    or

paleo-Indian    periods     that     the     region    was    virtually  uninhabited.

IIowever,   a  survey  of  the  chronologically  appropriat.e     terraces    would

reveal     all     the  cultural  periods   inhabited  their  contemporary  flood-

plains.

When  dealing  with  archaeological   sit.es   in  a   stream  valley,   it   is

necessary     for     archaeologists     to  control   certain  variables   like  the

age   of   land   surfaces.      This   is   similar     to     what     Bin ford     (1964:429)

describes   as   creating  a   stratified  sample.     Stream  terraces  provide  a

control  over  chronological  variables.

The  study  of  the  area  where  the  inhabitants  of  an  archaeological

site     obtained    most     of     their     resources   is  known  as  site  catchment

analysis.     These  studies  require  the  analytic  territory  to  be  defined

by    an  arbitrary  circ.le,   or  by  the  distance  that  could  be  traveled  in

a  giveo  length  of  time,   or  by     the     site's     relationship     to     contem-

poraneous  neighboring  sites.     These  studies  also   require   the   resource

zones   to   be  measured  within   t.he   catchment   area   (Roper   1979:130).
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Terrace  analysis   could     enhance     site     catchment     studies.       The

catchment     areas   that   are  clef ined  by  the  proximity  of  contemporaneous

sites  need  to     be     studied     to     see     if     contemporaneous     sites     have

possibly  been  removed  by  terrace  format.ion  processes.     Archaeological

sites  are  more  likely  to  be  destroyed  by  erosion    nearer    the    stream

channel     than     the    valley    wall,   hence,   there  is   likely  to  be  a  bias

toward  sites   having  large  upland   resource  zones.     When     the     relevant

terrace    survives    principally    in    restricted  areas  along  the  valley

wall,   one  should   consider  this     bias     to     be     highly    probable.       The

reconst.ruction     of     resource     zones  presupposes   the   reconstruction  of

topography  which  can't  be   adequately  done   in  a   stream  valley    wit.bout

terrace  analysis.

POTENTIAL ORGANIZING   SURVEY   WORK.

Stratigraphy  offers   a   [iatural   {ind   logical  way     to     organize     the

excavation    of     an     archaeological   site.     Similarly,   terrace  analysis

of fers  a  natural  and   logical  way  to     organize     archaeological     survey

work.     Stream  terrace   formation  chronologically  orders   land  surfaces.

An  archaeologist   clan  utilize   this   knowledge   to   ensure     when    possible

that    all    the    chr6nological  periods  the  researcher  is  interested  in

have  been  searched   for  in  their  appropriate     geomorphological     areas.

Frequently,     surface     sites  do  not  yield  diagnostic  artifacts,   but  if

the   terraces   on  which   they   reside   are   dated,   a  maximum     date     can     be

assigned.        Buried     sites  without.  either  absolute  dates  or  diagnostic

artifacts   can  be  given  minimal   dates  by  terrace  analysis.        This     may
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help  archaeologists   in  the   field  to  assign  priorities   for  which  sites

should  be     studied     more     intensively.        The     chronological     insights

provided    by     terrace     analysis  makes   a   framework  for  exploration  aad

analysis   in  ari`haeological   surveys.

6.2      RECO"ENI)EI)   RESEARCH   PROCEDURES

Archaeological   research  frequently  takes  place     in     stream    val-

leys.       Stream    terrace     analysis     is     a  logical  way  to  organize  this

research.       Much     of     American     archaeological     fieldwork     is       being

f inanced    by    government     contracts     and    some  contracts  specify  that

stream  terrace  analysis  be  done.     Suggested  research  procedures    will

be     discussed   in   t.his   section.     These  procedures   should  be  considered

as  possible  approaches   rather  than  inflexible   rules.

PERSONNEL   SELECTION.

The  most  desirable  choice   for  stream  terrace  analysis  would  be  a

suitably     trained     geologist.   (or  geographer).     Finding  sucb  personnel

that  have  a  desire  to  work  on  archaeological  projects  is    not    always

easy.        Geology     (like     anthropology)     is     a     very    broad  field  and  a

researcher  may  be  competent  to  do  research  in  one  aspect  of  the  fie.ld

but     not     in     another.        The     most     promising     candidate     would     be  a

geologist   interested   in  Quaternary    problems     (and     alluvial     geomor-

phology     in    particular).     Requiring  such  qualifications  will  greatly

restrict   the   ralige  of  possible  candidates  and  the  archaeologist    will

likely   have   to   select   solTieone   less   spec.ialized.
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The     alternative     is     to     have     an    archaeologist     acquire     some

training    working    with     alluvial     geomorphology,     and     have  this   in-

dividual  do  the   terrace  analysis.     There  are  advantages  and  disadvan-

tages     to     this   approach.     The  archaeologist  may  be  less  knowledgable

about  geology,   but  may  be  more  motivated   to  apply  what     is     known     to

the   relevant  archaeological  problem.

ARC]IAEOI.OGICAI,I,Y   RELEVANT   GEOLOGY.

Geologists  and  archaeologists  are     interested     in    many    things.

Unfortunately,     they    are     not    always   interested  in  the  same  things.

What  may  fast.inate  a  geologist,   may   in  some   c.ases   be     of     little     in-

terest     t.o     an     archaeologist.       Archaeological   research  projects  may

have  a   consulta.nt  geologist,   and  it  is  necessary  for  the  geologist  to

provide     the     sort  of  data   that  will  enhance   the  archaeological  work.

Unfortunately,   not  all   arc.haeologists   know  what   they  should     ask     the

geologist  to  provide   in  the  way  of  data.     An  archaeologist  working  on

a  survey  project  in  a  stream  valley  should  expect     the    geologist    to

provide    a     terrace    analysis.       It    should    be  stressed  that  the  ar-

chaeologist  intends   to  use  the  terrace  analysis  as:   1)   a  dating  tech-

nique,     2)     a    predictive  model,   3)   a  tool  for  reconstructing  ancient

topography,   4)   a   sampling  technique,   and  5)   a  way  of  organizing     sur-

vey     work.     Emphasis   should  be  put  on  those  aspects   of   the  geological

fieldwork  t.hat  will   enable  the  archaeologist  to  do  this.

DOc unE NTAT I ON .
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When  stream  terraces   are   identified,   tney  should  be  dated.        Ar-

chaeologists  wish  to  make   rather  precise  iise  of  these  dated  surfaces,

so  archaeologists  must   insist  that  dating  of  a   terrace  be  docunented.

Index  fossils  or  absolute  dates  must  be  obtained  either  from  the  sur-

face  or  buried   in  the   fill  of  the  terrace.     Only  empirical  documenta-

tion    should  be  relied  on.     A  terrace   is  not  necessarily  of  great  an-

tiquity  because  it.   is  high  above  a  stream.     A  terrace  is    not    neces-

sarily    of  recent.  antiquity  because  it  is  near  the  level  of  a  stream.

Terraces  should  not  be  arbitrarily  given  dates     so    they    will    agree

with  some  preconcieved   idea  of  climatic   fluctuation.     Terraces  should

not  be  assigned  dates  just  to     conform     t.o     a     dated     terrace     system

hundreds   of  kilometers   away.

The  author's   research  on  the  Smoky  Hill  River  yielded     elnpirical

evidence     dat.ing     several     terraces     either  to  the  Holocene  or  to  the

late  Wisconsin,   which  had  been  ascribed  an  antiquity  of    hundreds     of

thousands     of     years     by     researchers     that     had     not     used  empirical

evidence.     The  archaeologist  that  relies  on  dates  given    to     terraces

without  empirical  evidencL`   is   taking  unwarranted  chances.

INVESTIGATION S.EQUENCE .

It  is  desirable,   if  possible,   to  coordinate    the    activities    of

tile  geologist  and  archaeologist  when  surveying  a   stream  valley.     Both

fields  of  research  can  benefit.     The  geologist  should     carefully    ex-

amine     topographic     maps     and     locate     promising  areas   that  will  most

clearly  show  the   series  of  stream  terrac.es   that  are  present.     The  ar-
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chaeologist     should  gat.her  what  archaeological   data  are  available   for

tbe  area  and  in  c.ooperat.ion  with  t.he  geologist,   try  to  find  any  gross

correlations     between     t.he     antiquity  of  sites  and  their  height  above

the  stream.     Ideally,   the     geologist    would    begin     fieldwork     first,

identifying    the     terraces,  measuring  the  heights  of  terrace  surfaces

above  stream  level,   and  mapping  the  areas  covered  by     different     ter-

races.       Archaeological   survey  work  should   follow  with  systematic  ex-

ploration  of  the  various   terraces.     Special  emphasis   should  be     given

to    examining    terrace     edges     if     the  researcher  desires  to  excavate

buried  components.     A  site  that.  is  buried  in  a  terrace    will    be     ex-

posed     on     the  terrace   slope  as   the  deposit  erodes  away.     Although,   a

surface  scatter  of  cultural  debris  on  the  slope  of  a  terrace  does  not

necessarily  indicate  there  is  a  buried  component,   the  odds  are  better

than  if  one  dug  Surface   sites   at   ra[idom.     Surveys   for     large     govern-

ment     contracts  might.   consider  having   terrace  slopes  plowed   to  expose

sites   that  might  contain  buried  components   that     would     otherwise     be

hidden    by    vegetation.       As   sit.es  are   located,   the  archaeologist  and

geologist  should   formulate  and  ref ine  hypotheses   about     the    age     and

cultural     relevance`of  the  terraces.     Archaeological  data  in  the  fom

of  diagnostic  artifacts  may  prove  to  be     the    lnost     abundant    datable

material     that     the  geologist  can  obtain  in  certain  regions.     The  ex-

c.avation  of  trenclies   into   t.he   terraces  may  be   considered  desirable  by

t.he     geologist   to   determine   st.ratigraphy  within  the   terraces.     A  more

ef ficient  llse  of  resources  might  be   for     t.he     geologist     to     use     ar-
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chaeological   site  excavations   to  obtain  stratigraphy.     When  fieldwork

is   finished,   the  geologist  should  cooperate  with  the  archaeologist  to

assign  maximum  or  minimum  dates   to   sites   lacking  diagnostic  artifacts

or  absolute  dates,   but  having  an  association    with    stream     terraces.

Topographic     reconstructions     should  be  made  if  ecological  or  settle-

ment  analyses   of  the  archaeological  data  are   to  be  attempted.

Obviously,   not  all   research    could     follow    this     idealized    se-

quence.       Large     government  contracts   requiring  several  field  seasons

to  survey  such  areas  as   reservoirs     could     closely    approximate     this

idealized     sequence.        Smaller     surveys   and  problem  orient.ed   research

could  utilize   some  of   these  proposals.



CHAPTER   SEVEN

CONCLUSIONS

The  proposition  tested  in  t.his    dissertation    is    that    alluvial

geomorphology     should     provide  a  valuable   f ramework  for  understanding

the  archaeological   record  of  Kansas.     Research  was   done   in  the  Kansas

and  Arkansas  River  drainages.

It  was   first  necessary  to  describe  and  date  the   terrace     systems

occurring     on  the   two  drainages.     The   Smoky  IIill  River  portion  of   t.he

Kansas  River  drainage  has   five  terraces   (t.he  Floodplain  and     Terraces

One     through    Four)   dating  to   t.he  Holocene.     A  sixth  terrace   (Terrace

Five)   dates   to   the   late  Wisconsin.     This   contrasts  with  the     Arkansas

River  drainage   that  has   two   terraces   (the  Floodplain  and  Terrace  One)

dating  t.o   the  I]olocene,   two  terraces   dating  to  t.he  Wisconsin   (Terrace

Two  and  Terrace  Three)   and  at   least   one  terrace   (Terrace  Four)   dating

to   the  Middle  Pleistocene.

It  is   important  to  note  that.  at  least  t.wo  very  distinct     terrace

systems     exist     in     adjacent     drainages     in  Kansas.     An  archaeologist

should  not  assure  that  a  distant  terrace  system  will    necessarily    be

applicable  to  the  region  being  studied.

Terrace   systems   are   thought.   to  be   created     by     such     factors     as

uplift     and     climatic   change.     Climate  does   not   appear  to  be   the  most

important   factor   involved   in  creating  the   terrace  systems     t.hat    were
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studied     in     Kansas.        The   terraces   of  neither  system  can  be   shown  to

correlate  with  the  major  climatic  changes   that.  have  occurred     in     the

region.     The  existence  of   two  ext.remely  different  but  adjacent  stream

terrace  systems   in  Kansas   could  only    be     explained     climatically    by

making  the  assumption  that  there  were  two  radically  different  but  ad-

jacent  climatic   regimes   in  Kansas   conforming   to  drainage     boundaries.

There     is  no  evidenc.e   for  this.     The  uplift  tbeory  has  much  to  recoln-

mend  it.     Asymmetrical   stream  valleys   in  the   region  indicate     crustal

movement     is     influencing    modern  drainages.     Earthquakes   concentrate

along  the  divide   separating  the  Arkansas  and  Kansas     River     drainages

which     is     consistent    with  friction  that  would  be  generated  from  two

adjacent  pieces  of  the  earth's  crust  uplifting    at.    different     rates.

The     heights     of     consecutive  terrace  surfaces   relative  to  each  ot.her

are   remarkably  consistent   in  different  parts   of     the     same     drainage.

This     could     be     explained     by     episodes   of   relat.ively  uniform  uplift

causing  widespread  downcut.t.ing  of  streams.      It   is   not   c.onsistent  with

changes     induced  by  climatically  controlled  variables  such  as  vegeta-

tion  and   runoff   t.hat  would  vary  at  different  points   in  the     drainage.

Uplift  is   the  inost  probable  major  factor  in  terrace  formation  io  Kan-

sas,   although  climate  may  have  been  a  minor   factor.

A  total  of   101   archaeological   sites  were   located  on  stream     ter-

races     of     the  Arkansas  River  drainage.     Such  diagnostic  artifacts   as

ceramics,   Archaic  projectile  points,   fluted     projectile    points,     and

spurred     end     scrapers     were     found   only  on   terraces   t.hat  were   in  ex-
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istence  when   t.hese   artifacts   were  believed   to  have  beea     used.        This

is     interpreted     as     a  successful  demonstration  t.hat  terrace  analysis

can  be  used   to  examine  chronologically  the  archaeological     record     of

Kansas .

Broad  categories  of  artifacts,   not  thought     to    be     "index     fos-

sils,"     such    as     bifaces,     scrapers,     edge   retouched  flakes,   notched

tools.   etc.   did  not  show    statistically    significant    differences     in

terrace  distribut.ion.     Blade   technology  was  a   lone  exception,   with  it

being  more     abundantly     represented    on     the     higher    terraces.       The

general  uniformity  of  the  various  broad  lithic  categories  on  the  dif-

ferent  terraces   requires  an  explanation.     A  probable     explanation     is

that    hunting-gathering    activity    occurred     during    the  entire  human

prehistoric  record  in  this  area.     It  is  conceivable     that     a    broadly

similar  lit.hic   tool   kit  was  used   in  this   region  for  hunting-gathering

activities  which  did  not  change  greatly  i ron  the  Wisconsin     to     Euro-

American  contact.

The  terrace   system  discovered  on  the  Arkansas  River  drainage  was

used     to     search     for  sit.es  of  specific  antiquity.     The  author,   using

stream  terrace'analysis,   was  able  to  discover  paleo-Indian  sites,   Ar-

chaic     sites,     and     sites     from     the     Ceramic  periods.     Eachof  these

categories  of  sites  were  located    by    searching     chronologically    ap-

propriate  terraces,   and  not  by  randomly  searching  the  landscape.

Although  most  of   t.he  archaeological   research  for  this     disserta-

tion     was     done     in     t.he     Arkansas     River     drainage,   the  Kansas   River
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drainage  was   briefly  examined.     The   12  Mile     Creek     site,     the     first

paleo-Indian     site     to  be  excavated  by  scientifically  trained  person-

nel,   was   found   to  be  buried   in  Terrace  Five.     The   site  was     radiocar-

bon     dated     to     be     somewhat     more     than   10,000  years   old.      Important

ecological   information   (from    analyses     of     pollen     and     snails)     was

recovered.       The     pollen    analysis     suggested     the  presence  of  a  pine

parkland.     The   snail   data   suggested  cooler  sunmers   than  now  occurring

in  the  area.

Gravel  bars   on   the  Kansas  River  were     examined.        These     geomor-

phological   forms  were   important  primarily  because  of  the  abundance  of

ancient  organic  material  preserved  on  them.     These     gravel     bars     are

the  principal   source  of   knowledge  about   the  Wisconsin  malrmalian  fauna

of  northeast.ern  Kansas.     Potentially  important.  human  bones   are     found

scattered  on  t.he   gravel   bars.     Many  of  the  human  bones   are   found  near

bones  of  Pleistocene   animals.     Some     of     the     huinan     remains     exhibit

preservation     similar     t.o  that  of  nearby  extinct  animal  remains.     The

gravel    bars     have     also    yielded    paleo-Indian    projectile       points.

Radiocarbon    dates  will  be  obtained  in  the  future  on  tbe  human  bones.

The  probable   reason  for  the  abundance  of  ancient  organic  material     on

the     gravel     bars,   is  that  they  were  washed   from  deposits  beneath  the

water  table  where   they  had  been  preserved     by     anaerobic     c.onditions.

The  location  of  gravel  bars  yielding  Pleistocene   fauna  appear  to  have

shifted  downstream   in  hist.oric   time.     This   may  be  due   to   a  post  Euro-

American  settlement  bed   load   surge.
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The  Wichita   sandpits   on  the  Arkansas  River     drainage     yielded     a

similar     abundance     of     organic     material.     The  preservation  was   also

probabaly  due   to  anaerobic  conditions  beneath  the  water     table.       The

sandpits  have  yielded  many  Pleistocene  fossils   and  botanical   remains.

Several  projectile  points   dating  to   the    Wisconsin-Holocene     boundary

time,     and     a     few  human  bones   have  also  been  discovered  at  the   sand-

pits.     The   fauna   from  the  Wichita  sandpits   is   typical  of  the  Camelops

faunal  province,   while   the   fauna   from  the  Kansas  River  gravel  bars   is

typical  of  the  Symbo§-Cervalces faunal  province.     This  indicates  that

during     the     Wisconsin  there  were  two  quite  different  and  well  demar-

cated  biogeographic.  provinces   in  Kansas.

The  material   st.rewn  on   the  gravel  bars   of   the  Kansas     River     and

pumped     up   from  the  Wichila   sandpits   lacks   adequate  provenience.     Al-

though  these  data   can  be  archaeologically  useful,   the    material     from

stream     terraces     is   in  most   c.ases  much  more   important  because   it  has

much  better  provenience.

This   study  has  demonst.rated  that  knowledge  of     alluvial     geomor-

phology     can     greatly     enhance     Kansas     archaeological   research  by   1)

creating  a  dati`ng  system,   2)   creating  a  predictive  model  for  locating

sites    of  a  specific  antiquity,   3)  providing  a  way  to  reconstruct  ar-

c.haeologically   important  ancient   t.opography,     4)     improving     sampling

technique,   5)   providing  a  way  to  organize   field  work,   and  6)   locating

areas   likely   to  yield  abundant  organic  material.     These  benefits   sup-

port     the     idea     that     alluvial     geomorphological     analysis   should  be
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widely  used  in  local  archaeological    projects     undertaken     in    stream

valleys.       Suggestions     on    how    to    do     terrace     analysis  for  an  ar-

chaeological  project  have  been  discussed.
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Figure   2.   The  contrast   is   il]uslrated   between   terrace   systems   of     the

•  Arkansas   and   Smoky   llill   drainages.



Figure   3.   Distribution   of  eart.hquake   epicenters   (circles)     in     Kansas

and     the     locat.ion     of     the  Nemaha   ant.icline   in  t.he   eastern

part  of  the  state.
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Figure   4.   Distribution  of  earthquake   epicenters   (circles)     in     Kansas

and     the   location   of   a   25  mile  wide  band   along  t.he   northern

edge   of   the   southern   divide  of  the   Smoky  Hill-Kansas     River

drainage.
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figure  5.   Distribut.ion  of   earthquake  epicenters   (circles)     in     Kansas

showilig     that     tile   only   earlliquake   epicenters   on   the   Nemaha

anticline  are  in  the  area   intersected  by  the  northern    edge

of     t.he     southern     divide     of     t.he     Smoky  Hill-Kansas   River

drainage.
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Figure  6.   An  illustration  of  how  the   streams   in  t.he  western    part     of

Kansas     are  orielited  more   in  a  west  to  east  direction,   than

streams   in   the  eastern  part.   of  Kansas.
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Figure   7.   An  illustration  of  how  t.he   st.reams   in    western     Kansas     are

oriented     more     west  to  east   in   the  Smoky  Hill-Kansas  River

drainage   than  in  the  Arkansas  River  drainage.
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Figure   8.   The   distribution  of  mammalian  taxa   recovered   froln  the     Kan-

sas   River   in   t.he  vicinity  of  Bonner  Springs,   Kansas.
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Figure   9.   Approximate   dates  when  Kansas  River   localit.ies   have  yielded

Pleistocene     fossils,   suggest.ing  a   downstream  shift   of  col-

lecting   localities   through   t.ime.
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rigu[.e    10.    'l`lie   Nt>rlh   Ari`eric.an   Wisc`olisin   Fi`unal       I'rovini`es      of      Marlin

a(id    Nc`uii(`i     (1978).
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Figure   11.    Ceramic   I)eriod   (A,   8)   and   Arch:ii.   (C,   D)   projectile   points

f roin   the   Kansas   River.
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Figure   12.    Hollan{l   (A)   and   Clovis    (8)   projectile   points   from   the   Kan-

sos   River.
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Figure    13.    Clcivis   ?    (t\),   Hell   Gap    (8),    and   Milnesalid      (C)      projei`ti]e

|>oinls    i ro[n   the   Kansas   River.



1111111111111111-

I,

_.;:1.c=,£iedinedlft.i-..i.±it..'.--i.`'..-.`-:...-..I..'`;i........-..-..-;'....--=-...`-

•`,,.„`,,;,,,,\j,,,,(",),"),I)",L(",;,;\,),,,,,,,;,,,l!r,,

L-

•,I..,`l;:'`;)I.I;1''.`,i)-.,.,f':`ly:.,,''r;

230

Figure   14.    F`our   }leserve   or   Dalton  projectile   points   from     the     Kansas

River.
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Figure   15.   Three   Meserve   or   DalLon   projectile   points   from   the     Kansas

R i v c` r .
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figure   16.    Locat.ion   of   tlie    12   Mile   Creek   site.
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Figure   17.   Outline   of   the   projectile   point   (not   to   scale)   from   t.he   12

Mile     Creek     site,      tile   area   of   the   flute   is   out.lined,   and

the   asymmetrical   tip   (prot)ably   indicating   resharpening)   is

shown .
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Figure    18.    H.]rly   l{olocel`e   projeclile   ijoinls    from   a   Wichita   sandpit.
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Figure   ltj.   A   Holland   projectile   point   from  a   Wichita   sandpit.



256

D.-
Fig`ire   20.    Arlil-.ii`ls    i.roin    14CF16    (A),14CI.`20       (8),        14CF`19       (C),       and

4CF20    (,,).



Figure   21.   Sites   14CF20,14CF21,   and   14CF29   are   shown   in   relationship

lo   stream   terraces   (vertical   dimensions   are  not   to   scale).
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Figure   22.    Sites    14CF23,    14CF22,14CF17,14CF16,14CF15,14CF33,       and

14CF34     are   shown   in   relationship   to   stream  t.erraces   (ver-

tical   dimensions   are   not   to   scale).



Figure   23.    Sites    14CF45,    14CF336,14CF48,    and      14CF27      are      shown      in

relationship     to     siirfac.e     geological      features      (vertical

dimensions   are   not   to   scale).
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Figure   24.    Artifac.ts    from    14CF35    (A),    ]4CI.`36       (R),        ]4LY10       (C),       a[ld

14CF45    (I),    E,    F).
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Figure   25.    Art.ifdi`ts    1.ron    14CF37    (A,    C)    a[ld    14CF40    (8).
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l`igure   26.    Arlifai`ts    froin    141.Y10    (A,    8,    C,I),    F)    and    14LY12    (E).
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Figure   27.    Art.i.fat.ts    from    14CI'45    (A,    a)    and    14CF47    (C).
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Figure   28.    Arti£-ac.ts    from    14CF48    (A,    C)    and    14CF51    (8,I)).
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Figure   29.    Seven   artifac`ls    fr`]m    14CF336.
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Figure   30.   Arlifai`ls   I roln   14CF335   (A,   a,   C)   and   an   isolated   discovery

fi.om   south   of   lhL.   Johii   Retli`ioiid   Reservoir    (D).
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F`igure    31.    Artifai`ls    from    14CF336    (A,    8),14LY6    (C),    an(I    14CF15    (D).
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F`iglire    32.    Artitai`ls    from    14Cr46    (A)    antl    14(:r48    (B).
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14N022

Figure   33.   t\rchaeological   sit.es   arid     stream      lerrac`es      near     Chan`lte,

Kansas    (verlic`al   dimensio[is   are   [`ol    lo   s(.ale).
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Figure   :}4.    Artifa{`t.s    from    14N012.
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Figure   35.    Arlifat`ts    from    14NOIS    (A),        14N016       (8),

14N018    (I),    alld    14N026    (1`).
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I`igure    36.    Arlildi`ls    i-ron    14AN12    (A,1},    C,I))    and    14CS17    (E).
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I.`ig`lrt'     `}7.     'l`h.t.iity-six     :irtil:I(.t:;     1[t)ni     14N028.
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['igHH.    :}8.     'l.weiily-olil.    drtil.ic`ls    from    14N(J28.
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l`igure   39.    Artifacts   from   14CS16.
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Figurc`   40.    Artifac`ts    from    14MN34.
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figure   41.    Ai-lifacls    from    14Cr31{)    (A,    8,1`)    and    14CF335    (I),    E).



14CF335

Figure   42.   The   site,14CF335,      in     relationship     t.o     stream     terraces

(vertical   dimensions   not   t.o   scale).
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Figure   43.   A  map   of   14CF335,   the   squares   represent   2   meter   excavation

squares     and     the   dashed   lines   delineate   trenches   dug  by  a

backhoe.
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Figure   44.    [':ileo-Indian   ;]rtifacts   from   14CF335.
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Figure   46.    Blade   technology   from   14CF335.
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rigiire   47.    f\rlifa{`t.s    froin    14CF335.
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Figure   48.   Four   artifacts   froni   14Cr335.
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t`igure    49.    Arlif`ai.ls    {roni    14MN25.
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Figure   50.   Stream   terraces   in   relationship   t.o   14AN10   (vert.ical   dimen-

sions   not   to   sc.ale).
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rig`ire    51.    Artifac`ls    from    14ANI().
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500    METEBS

Figure   52.   Slreai]i   terraces   in     relationship     to      ]4CS16,      14CSIS     and

14Csl8   (vertical   dimensions   not   to   scale).
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I`igure   53.   Artifacts   from   14CS15,   except   for   8   whic`h   was   found   in   the

vic`inily   of   Clement.s,    Kansas.
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Figure   54.    Large   bifaces    from   14CS15.
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Figure   55.    Two   bifaces    from   14CS15.
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Figure   56.   A   large   biface   from   14CS15.
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Figure   57.   A   blade   core    (A)   and   blade   (8)    from   14CS15.
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I`igure   58.    Three   arlifac`ls    fr(jm   14CS16.
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Figure   59.    Bifaces   from   14CS16.
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Figure-60.    Thrl.i.   bifuces    from   14CS16.
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Figure   63.    A   blade   c`ore    from    14MN33.
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Figure   64.   Artifact.s   from   ]4CF24.
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Figure   65.    Artifacts   from   14MN15.



•S[NW7|    uloJ]    Salt?j!q    JeTn8Ut2TJ1-qT`S    ¥`1Tq`|.    .99    ®Jn8T`|

W39



Figure   67.    A   lliic.k   sub-t.riangular   biface   (A)      and     a      celt.      (8)      from

1 4EN 1 6 .
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I'`igure   68.    Two   artifac.t.s    from   14ilN16.
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Figure   69.    Ai-tit-ac`ls    from    14}lN20    (A),14MN22    (8)    and    14MN29    (C).
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Figure   70.   A   t.hick   sub-triangular   bifacLl   fragment   from   14EN26.
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Figure   71.   An   artifact   from   14EN26.
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Fi8`lre    73.    Two   artifact.s    from   14HNl8.
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F`igure   74.    Artifacts    from   14MN]8.
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Figure   75.   St.ream  terraces   in   relatioosbip   to   14EN12   (vertical   diinen-

sions   not   t.o  scale).
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Figure   76.    Three   artifacts    I.ron   14MN12.
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Figure   77.   Test   trench   on   the   slope   of   ]4EN12.
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Figure   78.   Artifacts   exc.avated   from   14HN12.
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Figure   79.   Positions   of   test   pits   of   14MN12.
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Figure   80.   Fire   hearth   excavated   at   14HN12   (stippling   indic`ates      fire

reddened   rocks.
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I.igure   81.   Artifacts   excavat.ed   from  Test   Pit   8   at   14uni2.
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Figure   82.    Art.if acts    from   14MN28.
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Figure   83.    Four   art.if acts    from   14MN28.
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Fi8`lre   84.    Eight   8rtifacls   from   ]4MN28.
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Figure   85.   Wedge   shaped   microblade   core   (A)   and   amorphous   flake     Core

(8)    i-ron   ]41"28.
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